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(RTO-MP-HFM-142)

Executive Summary

Multinational coalitions are a complicated assembly of individuals, networks and organizations required to
perform as teams, often ad-hoc or in a distributed environment. The cultural diversity inherent in coalition
teams challenges leaders and team members to recognize the cultural biases of their own and others’
thoughts and their manifested predisposition to behaviour. Diversity can either enhance or hinder team
performance along the full spectrum of military operations. Models, methods and tools that support rapid
development of effective multicultural teams are needed to ensure mission success that is dependent on a
high degree of interoperability and collaboration among team members. NATO leaders and the international
research community must leverage what is known about individual differences, organizational structure and
processes, national/organizational/military cultures, teams, and training in order to provide a model of
coalition teamwork that can be used to guide doctrine, training, personnel, and organization.

The research symposium on ‘Adaptability in Coalition Teamwork’ in Copenhagen on April 21-23 2008
intended to study the theme as mentioned above. The main results of the 30 theoretical and research
papers were as follows:

» Training tools (games, simulations) really work and seem to be effective in dealing with cultural
diversity in coalition teamwork, at least to some extent;

* Tested in different national teams different responses to stimuli emerged, in terms of performance
but also in terms of goal setting and problem solution;

*  Confirming previous studies in the civilian sector, differences evolved between national groups
and multinational groups; these differences relate to trust, flexibility and performance;

* Training with role playing seems to work really well in developing cultural skills among
servicemen;

* Feedback information on team morale and performance during operations is an instrument that is
highly valued by commanders in the field; and

» Differences in language proficiency in English confound research output as much as they do in
everyday operational life.

Overall, these results have underlined the importance of the theme and they have indicated a number of
ways of dealing with the issues at stake. These results may lead to basic insights on how to deal with
training and selecting military people in order to perform successfully in multinational teams. This work,
however, cannot be considered to be complete or finished. A number of challenges ahead have been
formulated that will induce more researchers from more member nations to participate in future studies in
this area. These studies need to be conducted closer to the field of operations, and in closer connection
with ‘reflective’, experienced commanders.
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Syntheése

Les coalitions multinationales sont constituées d’un ensemble compliqué d’individus, de réseaux et
d’organisations nécessaires pour travailler en équipes, souvent ad hoc ou dans un environnement distribué.
La diversité culturelle inhérente aux équipes de coalition met au défi les dirigeants et les membres des
équipes de reconnaitre leurs préjugés culturels et d’accepter les opinions des autres et les prédispositions
qu’ils mettent en évidence dans leur maniere d’agir. La diversité peut aussi bien améliorer que diminuer
les performances d’une équipe sur tout 1’éventail des opérations militaires. Des mod¢les, des méthodes et
des outils sont nécessaires au développement rapide d’équipes multiculturelles efficaces pour assurer le
succes des missions, celles-ci étant tributaires du haut degré d’interopérabilité et de coopération entre les
membres des équipes. Les dirigeants de ’OTAN et la communauté de la recherche internationale doivent
tirer parti des connaissances actuelles sur les différences entre individus, sur la structure et les procédés
organisationnels, sur les cultures nationales/organisationnelles/militaires, sur les équipes et la formation
afin d’offrir un modéle de travail d’équipe en coalition qui puisse €tre utilisé pour orienter la doctrine,
la formation, le personnel et I’organisation.

Le symposium de recherche sur les ‘Facultés d’adaptation au travail d’équipe en coalition’ qui s’est tenu a
Copenhague du 21 au 23 avril 2008 était destiné a étudier le théme mentionné ci-dessus. Les principaux
résultats des 30 communications théoriques et de recherche ont été les suivants :

* Les outils de formation (jeux, simulations) fonctionnent réellement et semblent étre efficaces pour
prendre en compte la diversité culturelle dans le travail d’équipe en coalition, au moins jusqu’a un
certain point ;

+ Testés sur différentes équipes nationales, les stimuli ont fait apparaitre des réponses différentes,
en termes de performances mais aussi en termes de détermination des objectifs et de solution des
problémes.

* Confirmant des études faites auparavant dans le secteur civil, des différences se sont développées
entre les groupes nationaux et les groupes internationaux ; ces différences sont relatives a la
confiance, a la flexibilité et aux performances ;

+ La formation faisant appel aux jeux de role semble bien marcher pour développer les savoir-faire
culturels parmi les militaires ;

* Le retour d’information sur le moral et les performances des équipes en opérations est un
instrument qui est particulierement apprécié par les commandants sur le terrain ; et

» Les différences de niveau en Anglais provoquent des confusions aussi bien pour les résultats de la
recherche que dans la vie quotidienne en opérations.

En général, ces résultats ont souligné I’importance de ce sujet et ils ont indiqué un certain nombre de fagons
de traiter les questions en jeu. Ces résultats peuvent conduire a des idées de base sur la maniére de traiter la
formation et la sélection des militaires pour étre performant en équipes multinationales. Cependant, ce travail
ne peut étre considéré comme étant complet ou fini. Un certain nombre de défis a venir ont été formulés qui
impliqueront plus de chercheurs provenant d’un plus grand nombre de nations membres pour participer aux
futures ¢tudes dans ce domaine. Il est nécessaire que ces études soient conduites plus prés du théatre des
opérations et en collaboration plus étroite avec les commandants expérimentés et ‘réfléchis’.
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Abstract

The paper analyses operational complexities of modern stabilisation and reconstruction operations specifically that of coalition command. Complex is the diversity of the parties involved in the operation, with differences in backgrounds, interests, emotions, sensemaking, and how problems are approached. A critical element in achieving effective command decision making under these diverse conditions is the development of a sense of shared responsibility given by the interdependency of objectives of each party. Leaders have to bring the participants in the operations into a process of partnership sharing, to each one’s capacity, the loads and responsibilities of the total mission, rather then focusing on individual areas and interests. For such a collaborative approach, a coalition leader requires particular skills and attitudes that can bridge the myriad of differences between the participants involved. Research has identified six culturally-based behavioural dimensions that are relevant in coalition collaboration. How these dimensions might work in practise is discussed along a coalition commander’s profile. What the right profile should be is not clear however. The complexity of modern operations calls for an empirical based understanding of the fundamental mechanisms of leadership in applied coalition settings.

1.0
Introduction

Modern military operations are complex and highly constrained. Smith [11] analysed, what he called, the development from industrial war to conflicts amongst people. These latter conflicts require a different military approach with a focus on influencing people and creating a secure environment in which nation building can foster. This new approach differs considerably from traditional approaches in which success was related to capturing territory and defeating the opponent. The new strategic and operational environment requires a primacy of political and societal objectives and constraints at all levels of military command. Even low-level officers deal on a daily basis with local leaders and governments, agencies and NGOs, and according to Rand, “often more than many ambassadors encounter over months in more settled circumstances” [2]. Operations with multi-national, joint military and civil coalitions, with ad-hoc teams (even to the lower command levels) brings forward issues such as leadership, communication, cultural diversity and their impact on robustness, flexibility, and effectiveness [3].

The new environment calls for officers to bring higher level of skills, intellectual abilities, and breadth of perspective to the mission, often already earlier in their career [6]

 REF _Ref196384706 \r \h 
[9]. Critical competencies mentioned are: the ability to deal with external diversity in interaction with local population and officials, as well as internally with the military of different nations, different services and civilians of different organisations; mental flexibility to adapt to unfamiliar situations even without extensive time to engage in thorough analysis; the ability to resolve conflicts and make tough decisions in complex and ethical dilemmas; the ability to connect diverse partners with diverse interests and align them with a shared vision [3]

 REF _Ref196384698 \r \h 
[6]
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[9]. Although one could argue that these are ‘old’ competencies, the requirements are more compelling because of the required degree of sophistication and their criticality. Additionally, there is concern about the accomplishment of a sufficient high level of professionalism in the current military education and training system. In an analysis of the current US Army training system, it was concluded that the system provide insufficient operational training opportunities and time, in general, to master these higher level competencies, before receiving the responsibility to command in the new operational environment [6].

All factors mentioned are typically present in the NATO ISAF operation: A complex strategic and operational situation with strong political and societal constraints, high diversity among the internal participants in background, experience, and political and personal interests, and leaders who have to rely on their experience and intuition to direct external and internal processes such that the political and military goals are achieved. In the following we will discuss leadership adaptability required in a cultural and political diverse environment on the basis of the personal experiences of the second author, MG Ton van Loon. This experience was built during several coalitions operations, as Commander of the Land Component multinational brigade of the NATO Response Force (2005); during his Kosovo mission as the Commander of 11 Artillery Battalion (1999), and most recently his ISAF (International Security Assistance Force) command in Region Command South (RC(S)) from Nov, 2006 to April 2007. Currently, he is Chief of Staff of Allied Land Component Command Headquarters in Heidelberg, Germany. 


The paper will discuss first the dimensions of the operational complexities specifically those of the second author’s ISAF mission. Then the essential elements of the coalition’s mission will be addressed, being teamwork, networks and alliances. Complex missions require different processes of collaborative decision making with staff and specialists. We will present and discuss a coalition leader’s profile on six culturally-based behavioural dimensions as described by Sutton & Gundling [10]
. Finally, we formulate possible directions for the further research of leadership based on the presented analysis of and experience with joint combined command. 

2.0
leading international operations in context

If there is one word that describes ISAF it must be complexity. The ISAF mission is complex in more than one sense. First of all, the context in which NATO and its allies have to work is far more challenging than earlier missions. The fact that Afghanistan is one of the poorest countries in the world, with staggering levels of illiteracy, in which years of fighting have all but destroyed the fabric of society, makes every move difficult to grasp. The people of Afghanistan have suffered so much hardship and have seen so many promises broken that they find it hard to believe it will be different today. While previous missions often involved helping failed states, nation building in Afghanistan is more the construction of a state from scratch. Basic institutions we in the West take for granted are completely non-existing in large parts of the country. One of the key ingredients for a stable society, a functioning police force, not only needs to be developed but the population also needs to be convinced that such a police would be a positive development. The framework is also highly complex because the enemy that ISAF faces is not easy to identify. The Taliban is not a recognizable enemy that can be engaged in the classical sense, but far more an insurgency that preys on the population and that is very hard to distinguish from that population. At a minimum, the distinction must be made between the hardliners that, at all costs, want to prevent Afghanistan from becoming a stable state and those local followers that are quite often persuaded to fight for a little bit of money or are sweet talked into it by extremist demagogues. It is this complex framework in which soldiers from NATO countries and an increasing number of allies have to operate. One day helping the population of a village establish very basic life support structures, such as schools or even mosques, and the next day having to deal with fighting insurgents in the same village. This constant balancing between ‘builder’ and ‘fighter’ makes the mission complex in a way never experienced before.

The second almost equally important element that makes the mission extremely complex is the composition of the international coalition trying to support the government of Afghanistan. About one year ago, NATO took over responsibility for the security part of the mission in all parts of the country. Still elements of the American led Operation Enduring Freedom (OEF) support ISAF as do training teams that are building the Afghan Army. The Provincial Reconstruction Teams (PRTs) are the key to a comprehensive approach in the provinces. Although there is a lot of coordination, these teams are very much national contributions that reflect national priorities and, more often than not, national cultures as well. The fact that nations have in a sense adopted provinces does help create a whole government approach in these provinces, but it sometimes also creates differences in the approach taken. Of course all nations come with their own culture, sensitivities and capabilities.

The two complexities described are highly interconnected. In order to be effective in Afghanistan, complexity must be taken into account. Any simple solution is probably a wrong solution. Simple solutions to complex problems may sound attractive but are not going to achieve the needed effects. Recognition of the complexity is absolutely critical. This should go beyond a mere listing of elements of complexity. A coalition commander has to put energy and time in acquiring a deep understanding of the complexities, the pains, and the sensitivities, and then include them in the sensemaking process and the interactions with all partners. 

3.0 Cultural differences in mission perspectives

In this section, we examine the discussion on one very basic aspect of the mission - the balance between stabilization and reconstruction of Afghanistan. This is a reflection of the question of different opinions of how to rebuild Governance, and specifically on the role of the Provincial Reconstruction Teams as important element of the mission.  The discussion between the parties during the mission can be taken as an example of the impact of the different culture backgrounds and perceptions of the parties. 

Between the coalition partners there were substantial differences in the approach to the problem and how to start. The Americans started initially from the perspective of the ‘war on terror’, with a doctrine of military intervention to effectuate regime change and defeat of the opponent. The assumption is that with appointing a new, loyal leader, development and reconstruction will emerge. The US preference for quick combat action has prevented them from developing longer term planning concepts for stabilization and reconstruction for nation building, which should be integrated into the planning for the conflict from the beginning [1]. The European perspective, in particular the Dutch, was rather different. Their focus was on building governance on existing power structures and, from there, working on stabilization. The concept is to win the hearts and minds of the local population via reconstruction, which should make the opponent irrelevant. This difference in approach has a long history. In a study on occupation styles, although no country calls its actions ‘occupations’, Lammers describes that the Netherlands and Great Britain use the native elite (bottom up) to build and control their authority.  NL prefers to use soft pressures, but is stricter and paternalistic in the execution, whereas GBR is more distanced, even laissé faire. Americans (US) on the other hand are forceful (‘shock and awe’), and, with the intention to leave quickly, hand over control by bringing loyal elite (top down) to power [8].  All these approaches have their merits and one cannot take just one side. Also, it makes no sense to separate the stabilization operation from the counter-insurgency or the governance building efforts. In the discussion on their balance, it is evident that cultural background has a significant influence. One element of the Dutch culture is a preference for keeping options open and talking to everybody. In other words, NL has a dialogue culture. Therefore, it could also be seen as typically Dutch to say ‘there is no best way’, trying to bring multiple perspectives together and seeking as broadly as possible supported concepts.

For the coalition leader, it is essential to understand that the differences are not just opinions that can be changed by better arguments, but that these go deeper. The coalition leader should have a deep awareness of the partners’ cultural contexts and ‘pains’ (such as the 9/11 events for the US) and understand their meaning. Coalition leadership needs to accept and value these, but also to gradually steer the partners in the particular, commonly supported direction.

4.0
teamwork, networks, and alliances

Coalition building means building multi-level alliances: (1) the teamwork with the own command team and staff, (2) the networking with sub-commanders and higher commander, and (3) the world around the own line of command, the organizations’ and nations’ representatives, in particular the ambassadors.  Building the own command team started out with classic team building, creating trust and openness. The command team is often composed of different nationalities. For instance, in the second author’s case, there was a Brit as deputy commander, a Canadian as Chief of staff, an American as Chief Intelligence, and an Australian as Operational planner. In frequent daily meetings with very open discussions different perspectives of the problems at hand are discussed. With the command team and the larger staff a brainstorm-approach was a common format for eliciting views from diverse perspectives. As commander it is important to be closely involved in the process, unlike a traditional staff process where the commander ‘drops’ an intent and, later, gets a couple of options presented to select from. The idea is that the participative leader stimulates all to contribute not only their own ideas, but also to comment or discuss other’s ideas including the leader’s contributions. The basis for this process is openness of communications and trust within the team, partly realized by the leader being highly approachable, partly by norm-setting - all have part in it - and regulating playing emotions. 

The next level of crucial alliances is with the sub-commanders (in this case the taskforce commanders in the main provinces in the south Uruzgan: Helmand, Kandahar, and Zabul). The leadership relationship is more a transactional one - If I can count on you, you can count on me. In order to realize effective delegated command, backing up and trust are important to make explicit. Additionally and most importantly, is to convey that the provincial division does not imply that the load is on individual (national) shoulders. The provinces of Region South are not isolated islands, and a problem in one province will affect the status in the other provinces. Therefore, shared awareness and appreciation of shared responsibility are essential elements in the interaction between the parties. 

The third level of alliances refers to networking with other organizations such as the higher headquarters in Kabul, the UN mission but also the Ambassadors from the involved nations. The mechanism to bring people’s ideas and perspectives together is to stress the common interest and, from there, examining and discussing nations’ positions and directions. The development of shared positions is essential for aligning the different approaches in the area and coordinating the civil and military actions.  As a coalition commander in Kosovo, NRF, Afghanistan the second author has learned the effectiveness of the mechanism of transforming an individual problem to a shared problem (i.e., ‘we have a problem’). Nations and organizations tend to look through a straw to where their interests are and think that events are local and short term. In the execution of military actions, the concept was to do these actions with a many nations as possible, with the best that everybody could contribute no matter in which province it was. Not who contributes most or what we can not do, but what we can do and how can we solve that together. For instance, the main challenge in the south of Afghanistan is clearly Kandahar, which cannot be seen as a Canadian problem only. It is important to demonstrate that we can do it together. The team of nations, especially in the difficult south, tries to demonstrate multinational resolve as often as possible even down to small unit level and even for high risk operations. When as many players as possible are involved, the problem becomes of them all, which creates solidarity. This makes the coalition better resistant to sensitivities which may arise if the impression is that the others do less. The role of the coalition commander is to bring these interests together and place them in a longer term perspective, and prevent ‘we-they’ split feelings. ‘Fingerpointing’ is not acceptable. This is of course particularly difficult when a particular country has relatively more casualties. Especially when one partner has a difficult period, it is important that solidarity is demonstrated. One of the tools a coalition commander can use in these situations is a reserve from the commanders own nation that can very quickly demonstrate solidarity and resolve.

In summary, we can say that the requirements for forming and maintaining alliances are: Sharing and aligning goals and intentions, respecting individual (nations’) positions and capabilities, stressing common interests outside and above own area, sharing information, and conceptual and plan development, frequent (face-to-face) interactions to prevent or reduce misperceptions, and open communications as an essential condition and skill.

5.0
 processes of collaborative decision making

Decision making in coalition operations requires a comprehensive, multi-perspective, problem oriented approach. The typical classic decision making models do not fit these complex operations. Different and broad expertise is required from different experts. As described earlier, well-orchestrated brainstorm sessions, that explore as many as possible perspectives to the problem, are required. This asks for a different way of working and structuring. In the far more plan-able and, in a sense, more organised cold war situation commanders could deal with problems in a relative structured process. Generally, the number of variables that had to be taken into account were relatively small which allowed decision making to become choosing between a few courses of action. Today’s complex environment very quickly overwhelms such standardized decision making models.  While in the old days, the process basically meant applying common understanding (knowledge) on a situation resulting in a solution. Now we have to face the fact that quite often our knowledge is insufficient and needs to be developed further. Today as a commander, you are performing a different kind of decision making. Commanders must be involved in the process, instead of at a distance, leaving the staff to do the work. Commanders and their staffs must develop a thorough understanding (knowledge) of the framework they are working in. This is the heart of what is now often referred to as Effect Based Approach to operations.  Of course this also implies that commanders will have to understand or at least will have to develop their understanding of the issues, and, needless to say, they should be well prepared. 

The brainstorm process should proceed well-structured to diverge, to bring ideas on the table, and then to converge, synthesizing directions that do justice to these perspectives. Here again an open communications style is required to get the best out of all parties. Group think is the major pitfall. That means that every time one has to stress and agree to not give right each other, but to critically review and think through ideas. For this directness, you need trust between the participants with agreement that, independent of rank and level, resistance in a positive sense is allowed. How does one introduce directness in interactions? Two ways were applied: (1) the direct way (e.g., ‘You have to say something, here and now, or keep your mouth and don’t complain afterwards’), and (2) by example (e.g., demonstrate appreciation for people who come forward and express argued opinions). It is known that speaking out against or showing (polite) disagreement with those senior in rank has strong cultural barriers. These cannot be changed by strong statements, but requires careful consideration of the behaviours that exist. The participants should be invited not to change their values, but to accept that in this group, with these complexities, under this command, open communications is what will lead to better decisions or at least minimise wrong decisions. However complex the mission in Afghanistan is, it should be noted that from a cultural perspective the diversity in the command of RC(S) Afghanistan was relatively easy compared to the Kosovo mission where the NLD battalion was reinforced with a Turkish company and even for some time a Russian parachute company. There, strong hierarchical cultures were involved. It is highly likely that at some point cultural differences could become a real barrier to effective decision making, but experience shows that one element is common to all military - the will to make it happen. 

Time is a critical factor in coalition operations, not so much as in speed to do things but time used to achieve quality decisions. The more nations or parties involved, the more time it takes for building and maintaining alliances and coalition decision making. A not broadly supported plan is per definition not a good plan, and repairs often take longer then if all or most parties are involved. Another time factor is the planning horizon. At the operational level of command a coalition has its focus on mid- and long term plans. This requires distance from the incidents today: today is too late, tomorrow cannot be influenced; in a month that plans can be made and it is possible to organise, resource, and involve the alliances. 

From the experience in several coalition operations seven essential elements to collaborative decision making come to the front: 

· Foster diversity: Problem-solving groups should have diversity in background and expertise (also from outside the military)


· Collective approach: Collectively contributing ideas to a shared problem, not a specialist meeting where the individuals do their thing


· Open communications with respect and trust: Strong involvement of all; Half an argued idea is better than none; Norm-setting and regulating interactions if emotions become personal


· Not Ranks: Intellect and experience count,  rank or class are less important 

· Resist collective agreement: Avoid groupthink, foster counter-arguments


· Well-prepared and involved: Leaders should be inside the decision making process, and be well prepared - it is not a ‘staff process’


· Pre-deployment training is highly valuable: the more time spent building a team and understanding capabilities and sensitivities, the better the collaborative decision making process and execution of the mission will be.

6. six cultural dimensions of a coaltion commander


In many studies, cultural differences between nations have been laid out. For the military, the emergence of ad hoc coalitions is the standard and the effects of cultural differences on missions and operations have become an important issue. Careful consideration of these differences by commanders is conditional to the effectiveness of coalition operations. As far as we know, there is no evidence-based model yet for the right profile of an effective coalition commander. Theoretical endpoints of six cultural dimensions are: Direct vs. Indirect communication style, Risk vs. Restraint decision making orientation, Task- vs. Relationship productivity orientation, Short- vs. Long-term time orientation, Independent vs. Interdependent group orientation, and Egalitarian vs. Status relationship orientation. To further this development, the profile of the second author (VL) as coalition commander on the six cultural dimensions addressed in the GlobeSmart® Commander training will be discussed in relation to his operational experience.

· Direct/Indirect dimension: (preference for open and explicit communication or for careful attention paid to context or to implicit meanings in a given message)


As a commander, VL is seen as direct, explicit, and sometimes confronting. He strives for direct and open interactions as being essential for coalition decision making. In his command team and key staff, which were diverse on this dimension, he looked for a high level of accessibility and open communications. Outside this team, interactions require careful attention. Essential is to build partnerships by explicitly respecting each one’s position and at the same time stressing the importance of moving in the same direction and what unites them. It is VL’s perception that this combination may have overcome potential drawbacks of directness in multicultural contexts. It is noted however that in a tighter operational condition (Kosovo) with even higher internal diversity, this may not have worked as intended. 

· Risk/Restraint dimension: (preference for rapid action and risk-taking, or for more cautious and calculated actions based on ample information)


Risk avoidance is seldom helpful in complex operational situations. However, unnecessary military risk should be avoided, even if that creates the risk of turning down your higher commander. That concept of risk is more relevant at an operational command level, with politics and public looking over your shoulder. Operating in an international context requires risk tolerance, in particular, daring to take a risky position in discussions to open-up.  

· Task/Relationship dimension: (preference for immediate attention to getting the job done, or for establishing strong and trusting personal relationships first)


Military are know to be task oriented, getting to business (‘I am not there to be liked’). However, in the mission VL is highly focused on establishing relationships and alliances. It is essential for a coalition commander to have an effective model on how to build trusting relationships. Trust means accepting each partner’s interests and promoting and protecting these in the decision making. Disagreeing over arguments is part of such meaningful relationships.  

· Short-term/Long-term dimension: (preference for making choices based upon a narrow time horizon or for considering the impact that choices will have over a longer span of time)


In stabilisation and reconstruction operations, considering the impact of command choices on the long run is critical. Complex problems mostly require long-term solutions, and take more time to build collectively supported developments. The longer term decisions define the shorter term actions.

· Independence/Interdependence dimension (preference for individual initiative and action, or for a more group-oriented approach emphasizes the interests of the team as a whole)


A commander is always individually responsible and should therefore be an independent thinker. As leader of coalition process, however, the commander should be an interdependent thinker: binding, listening, and integrating. ‘Consensus’ may be wrongly interpreted, if it means pleasing all parties. The group-oriented, collective decision making process, in which the commander is the participative leader, is the preferred method to reveal the complexity of a problem. The resulting perspectives of this process form the basis for the decision for which the commander is only responsible. 

· Egalitarianism/Status dimension: (preference for mutual consultation in decision-making, or for greater deference to rank and hierarchy)


Status and position as regulating factors is very un-Dutch and most Netherlands’ commanders will be easy to approach (in general, because also within a culture there will be individual cultural differences). Not the stars (ranks) but the capabilities drive someone’s status. During the Kosovo mission, the distance between junior soldiers from Germany and certainly from Turkey and their leadership was clearly much greater than in the Dutch unit. In several armies a junior soldier or NCO would not likely approach the General to suggest a better solution. However, in the Netherlands’ culture this is not uncommon at all. As a result, Netherlands’ commanders have more people to talk with, including advisors outside the inner military circle. Sometimes this may create conflicting feelings with subordinates from other cultures (‘it’s not a boss’), and a misunderstood freedom to decide and act.

7. Conclusion and Discussion


The central idea in this paper is that the complexities of modern military (-supported) operations, such as stabilization and reconstruction operations, can only be dealt with if the acting coalition parties develop a true collaborative partnership perspective. True collaboration requires at least three conditions to succeed:

· shared interest and willingness to resolve the problems together, 

· acceptance of mutual differences in effort, capability, and political latitude, 

· open communications and positive attitude towards diversity. 

What are the characteristics of coalition leaders and officers operating in international context that are able to develop and cultivate these conditions inside and outside the military structure with teams and alliances? Bringing parties with diverse interests together require a clear vision on the direction, communication and networking skills to establish this common direction internal and external in the relevant network. Diversity provides different perspectives and potentially better (supported) decisions, but also creates tensions. Therefore, conflict management and resolution skills are required [3]. With reference to the cultural dimensions, an interdependent and a relationship orientation along with task orientation (direction) seem to be required. One might even hypothesize that the cultural barriers and pitfalls in coalition collaboration is of less importance if there is a high level of sharedness and teamness, and a high sense of urgency. Relationships are vulnerable though and require frequent interactions and constant confirmation of trust in the involved parties’ good intentions.

It was argued that the traditional decision making procedures do not fit the complexities of these operations. A comprehensive approach is needed to bring diverse perspective together, incorporating thinking and deciding in longer term effects. The developments in this direction in NATO are promising, but at the same time there is the risk that new protocols and formats are formulated that do not capture the essence of the comprehensive approach, which is the orientation to respecting and understanding diverse perspectives in a shared orientation toward solving shared problems. 

Despite the mentioning of typical Dutch or US styles, it is too simplistic to account a level of failure-success of operating in a multinational environment to a particular nation’s culture. A long history and experience with multiculturalism (such as the Canadian, [5]) might provide a basis for respect for other cultures. However, we would prefer a more pragmatic approach in that particular leadership and interaction styles work better than other styles in these complex conditions, and that such styles can be trained and learned. In the same line as the previous procedures remark, there are promising developments, but at the same time there is the risk that new labels are invented and advertised (an interesting one is the ‘pentathlete’ concept [6]), while the essence of collaborating to solve complex problems is not touched.

With these remarks we would like to stress the need for scientific research to support the very concrete operational questions and needs of coalition commanders. The research should aim to go beyond lists of factors and laboratory variations; rather it should develop a deep understanding of leadership and coalition interactions and focus on those fundamental mechanisms that matter most in applied coalition settings. Only a fundamental understanding of these interactions should drive the choices for training, mission preparation, and analysis of operations.

References 


[1] Binnendijk, H. and Johnson, S.E. (2004). Transforming for stabilization and reconstruction operations. National Defense University. Washington D.C.


[2] Dobbins, J. (2004). Stabilization and Reconstruction Civilian Management. Testimony presented to the US Senate Committee on Foreign Relations on March 3, 2004. RAND Corporation, Santa Monica (CA).


[3] Essens, P. J. M. D., Vogelaar, A. L. W., Mylle, J.J.C., Blendell, C.,  Paris, C., Halpin, S.M., Baranski, J.V. Military Command Team Effectiveness: Model and Instrument for Assessment and Improvement. NATO RTO HFM-087 TP/59. Paris, France. (Also available in print: ISBN 90-6464-266-4, via the first author).

[4] Essens, P. J. M. D., Vogelaar, A. L. W., Tanercan, E. C., & Winslow, D. J. (2001). The Human in Command: Peace Support Operations. Mets & Schilt, Amsterdam.


[5] Gimblett, R.H. (2006). Command of Coalition Operations in a Multicultural Environment: A Canadian Naval Niche? The Case Study of Operation Apollo. Presentation at the 2006 CCRP CCRTS conference San Diego. 


[6] Keenan, J. (2006). Developing the Pentathlete. The Army Congressional Fellowship Experience. U.S. Army War College. Carlisle,PA

[7] Leonard, H. A., Polich, J. M.,  Peterson, J. D., Sortor, R. E.,  Moore, S. C. (2006). Something Old, Something New: Army Leader Development in a Dynamic Environment. RAND Corporation, Santa Monica (CA).


[8] Lammers, C.J. (2006). Vreemde Overheersing, Bezetten en bezetting in sociologisch perspectief [Foreign predominance, occupying and occupation in sociological perspective]. Prometheus, Amsterdam. 


[9] Nuciari, M. (2002). Flexibility towards diversity. New skills for military personnel. Paper to the Annual Conference 2002 of the Committee on Women in NATO Forces. Brussels, May 2002.

[10] Sutton, J.L., & Gundling, E. (2005). Enabling Cultural Adaptability. In C.A. Rodriguez & R. Poisson (Chairs) Strategies to maintain combat readiness during extended deployments – A human systems approach. Symposium conducted at the HFM-124/RSY, Prague, Czech Republic. NATO RTO. Paris. 

[11] Smith, R. (2005). The Utility of Force: The Art of War in the Modern World. Penguin Press, London.

[image: image1.emf] 
























































� This paper is largely based on an interview of Dr. Peter Essens with Maj Gen Ton van Loon on his experience during his ISAF (International Security Assistance Force) command in Region Command South from November 2006 to April 2007.



� � REF _Ref196384803 \r \h ��[10]� provides details of a tool called ‘GlobeSmart® Commander’, which outlines these dimensions. GlobeSmart® Commander is a multi-media, interactive cultural awareness training tool developed, in part, through the HFM RTG 138 on Adaptability in Coalition Teamwork. 
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Abstract

A guiding principle of the work of this panel on multinational coalitions is an acknowledgement of the multitude of factors that can affect teamwork under such challenging conditions. Individual differences in cognitive processing is one such factor that the panel has cited as relevant to effective operations of teams in general, and multinational teams, more specifically. The current talk will provide an overview of individual difference factors that could be investigated to facilitate adaptability in teamwork within multinational coalitions. I begin by briefly discussing individual differences in general and then specify several constructs that may play a role in teamwork. The talk will also review the extant experimental literature. The talk will conclude with my suggestions for future research concerning individual differences that might be relevant to adaptability in coalition teamwork.

1.0
Introduction


 “Politically fragile in nature, [coalitions] develop out of necessity, sometimes uniting nations without a history of harmonious relations.” (1. Scales, 1998, p.4). Although often formed in response to some significant instigating event (2. Bechtold, 1995), coalitions have the most limited commonality and life spans of all international alliances. They enable the undertaking of missions that would overwhelm the resources of a single nation (3. Silkett, 1993) and, perhaps even more importantly, establish the international legitimacy of a mission (4. Forster, 2000). However, they often have “broad and often unclear mandates and are the result of hasty prior coordination …” (4.  Forster, 2000, p. 56). Indeed, in many ways, coalitions might be seen as the ultimate adhoc team: the challenges to their effective development and maintenance are greater, the risks that fostered their creations are often more immediate and urgent, and the costs of failure graver (physical devastation, loss of life and in terms of shaping history) than those incurred in virtually any other teamwork forum. Given their vital importance, it is critical to identify and leverage the factors that might affect the performance and effectiveness of coalition teamwork. 

There are a multitude of factors that can conspire to test the coordination, cohesion, and ultimately the effectiveness of a coalition. Significant differences can arise due to incompatibility of political ideology, strategic goals, operational processes, tactical implementation, and a lack of interoperability of equipment 4. Forster, 2000; 1. Scales, 1998; 3. Silkett, 1993). As important as these differences are, other factors at play can facilitate or interfere with effective teamwork at the purely human level. Indeed, this symposium is devoted to an in-depth discussion of the human face of coalition teamwork. This paper will address perhaps the most basic level of these human factors, addressing some of the individual differences on cognitive, emotional, and social levels that past research has shown affect team work and processes in general. More colloquially, this paper begins to answer the question: “What aspects of a person’s thinking, feeling and interacting should we study, how should we measure these aspects, who should we study, and what are some of the additional factors that we should keep in mind when thinking about how the personalities of individual members might affect team performance in general and multinational coalitions more specifically?”. I begin be defining some key concepts and discussing the selection of the specific individual difference measures reviewed below.

1.1
Teams


Teams are defined, and distinguished from simple groups of people, as being two or more individuals who have specific tasks, yet who work interdependently toward a common, valued goal for a (usually) time-limited period of time ([5] Swezey & Salas, 1992; [6] Zaccaro, Rittman, & Marks, 2001). Particularly relevant to the topic of this symposium, some researchers in the area have also explicitly defined teams in terms of their dynamic and adaptive interaction (e.g., [7] Salas, Dickinson, Converse, & Tannenbaum, 1992, see also [6]  Zaccaro et al., 2001). Although some of the research I will review did not always require the highest level of interdependence, all involved attempting to achieve a shared goal, and I believe the construct of team fits the spirit of this symposium. So I will generally if not exclusively refer to ‘team personality composition and team outcomes’, although the term ‘group personality composition’ is used most often in the literature.


Although diversity within teams can lead to greater conflict, miscommunication and process loss ([7; 8] Steiner, 1972; 1976), it also holds great promise. Heterogeneous teams offer the possibility of more effective performance through “… a more diverse pool of knowledge and skills, values, and experiences that can be brought to bear on a team’s task” ([9] Jentsch, Hoeft, Fiore, & Bowers, 2004, p. 318). And indeed research suggests heterogeneity can improve team performance, at least under certain circumstances and given an appropriate times frame (e.g., [10;  Cox, Lobel & McLeod, 1991; 11] Watson, Johnson, & Zgourides, 2002).


1.2 
Adaptability

This symposium is focused not only on performance, but on adaptability. Adaptability has been conceptualized as multidimensional, involving flexibility in response to changing circumstances [12] LePine, Colquitt & Erez, 2000). Recently adaptability has been defined in terms of the physical, uncertainty, learning, creativity, interpersonal, cultural, crisis, and work stress-related dimensions associated with certain people (e.g., [13] Ployhart & Bliese, 2006) or with certain jobs (e.g., [14] Pulakos, Arad, Donovan, & Plamondon, 2000). Relevant to the multinational context, research has shown that the abilities of sojourners (e.g., Peace Corps volunteers, workers in multinational companies, foreign students) to adapt to new cultures is positively related to traits such as persistence, flexibility, maturity, self-confidence, self-esteem, energy, principled responsibility, and optimistic realism and negatively related to perfectionism, rigidity, dogmatism, and ethnocentrism (see [15; 16] Hannigan, 1990; see also Ward & Kennedy, 1994). 


There is no doubt that the notion of adaptability is central to a great deal of military tasks in general and to coalition work in particular. For instance, as stated in Staff Organization and Operations of the [U. S.] Army “The coalition commander and staff face unique situations that involve “uncertainties, incomplete or questionable data, and several possible alternatives” (FM101-5, Headquarters, Department of the Army, May 1994, p. 5-1, cited in [2] Bechtold, 1995). Sutton and colleagues ([17] Sutton, Pierce, Burke, & Salas, 2006) also make clear that the confluence of challenges will require high levels of individual and team adaptability for the personnel who participate in modern military coalitions.  Although there is not a great deal of psychological research on the individual difference-adaptability relation either at the individual or at the team level ([13] Ployhart & Bliese, 2006; [18] LePine 2003), I will refer to the evidence that does exist throughout the paper. 

1.3
Individual Differences

Finally, individual differences are psychological traits or chronic tendencies that “convey a sense of consistency, internal causality and personal distinctiveness” ([19] Carver & Scheier, 2000, p. 5). Although the role of situations are acknowledged to play a role here (Robertson & Callinan, 1998), individual differences are considered to play an elemental role in how people generally react across the situations they encounter (i.e., a main effect hypothesis).  Alternatively, as Larsson (1989) has suggested, individual differences may affect behavior only when paired with situational conditions that induce stress (i. e., a stress diathesis or interaction model).  This interaction hypothesis may be particularly appropriate for decision making in the military where decisions are time-bounded, costly in terms of personnel and material, and where decisions are often made under poor environmental conditions such as sleep deprivation, inclement weather, or based on less than perfect information.

I will be talking about various classes of individual differences. Within the general class of cognition, cognitive ability refers to individuals’ capacity to process information and learn ([18] LePine 2003).  Cognitive styles are chronic motivations that principally determine the initiation, course, and cessation of information seeking and processing (Thompson Naccarato, Parker, & Moskowitz, 2001).  I will present five cognitive style variables: Personal Need for Structure (PNS), Personal Fear of Invalidity (PFI), Need for Cognition (NFC), and Conscientiousness and Openness to Experience; the latter two constructs from the ‘Big Five’ Model of Personality (McCrae & Costa, 1989). The affective class will include Neuroticism from the Big Five model. Finally the social class of variables will be represented by Extraversion, and Agreeableness, also from the Big Five.  Although presented as discreet classes of individual differences, the research that I will summarize speaks to the fact that cognitive ability and cognitive style variables can affect the social aspects of teams, and can have emotional or motivational aspects. Similarly, motivational or affective individual differences can influence cognitive styles and social factors can have motivational and cognitive influences as well (see Halfhill, Sundstrom, Lahner, Calderone, & Nielsen, 2005).


Although I will review multiple individual difference variables and measures that might be anticipated to play a role in multinational coalition team effectiveness and adaptability, I am not providing an exhaustive list. Rather, they reflect the constructs that might play a role at different levels, constructs with which I am most familiar, and that are supported by a body of empirical work. For instance, since their introduction (Thompson, Naccarato, & Parker, 1989), the PNS and PFI 1 Scales have been the subject of 40 peer-reviewed empirical studies, have been independently validated (e.g., Neuberg & Newsom, 1993; Meiser & Machunsky, 2008), and have been translated into several different languages (e.g., Machunsky & Meiser, 2008; Monetta & Yip, 2004). Certainly the Need for Cognition (Cacioppo & Petty, 1982; Cacioppo, Petty, & Kao, 1984), needs little introduction or justification in this regard (see Cacioppo et al., 1996, for a comprehensive review of NFC research). Similarly, almost 20 years of research concerning the Big-Five Model of Personality (McCrae & Costa, 1989; Costa & McCrae, 2000), has consistently indicated the presence of five recurring and relatively independent personality dimensions (e.g. Borgatta, 1964; Digman, 1989; Digman & Takemoto-Chalk, 1981; Fiske, 1949; Goldberg 1990; John, 1990; Costa & McCrae, 1987; Norman, 1963; Peabody & Goldberg, 1989).  


In cases where alternative measures exist, I have tried to select those measures which are the most concise yet retain their validity. For example, although the Need for Closure Scale (Webster & Kruglanski, 1994) measures cognitive style, it is much longer than the PNS and PFI measures. Indeed the Need for Closure 1 Scales uses many PNS and PFI items. More importantly, Neuberg, Judice, & West (1997) demonstrated that effects using the full Need for Closure scale were driven by the items in the PNS and PFI scale items (see also Neuberg, West, Judice, & Thompson, 1997; Monetta & Yip, 2004). A number of scales measure a wide range of personality dimensions (e.g., Block’s California Adult Q-set, the NEO-FFI [Costa & McCrae, 1992; McCrae & Costa, 1990]). However, the Big Five Inventory (John, 1990; John, Donahue, and Kentle, 1991) provides a fairly complete and succinct assessment of the major components of personality with a minimum of effort and time, and again has a significant body of research associated with it (John & Srivastava, 1999). Just as importantly for the present concerns, the results of two meta-analyses support relationship between the Big Five Factors and job performance (Barrick & Mount, 1991; Tett, Jackson, & Rothstein, 1991). 

2.0
Individual Differences in Cognition

2.1
Cognitive Ability

At the individual level cognitive ability has been shown to positively predict job performance (Robertson & Callinan, 1998), especially in jobs that involve mental representation and long-term memory (Hunter, 1986; Ree, Earles, & Teachout, 1994) and in tasks that are novel and complex (Hunter & Hunter, 1984). Le Pine and colleagues further demonstrated that higher cognitive ability was also associated with better decision making, prior to, and more importantly after unexpected change (LePine, et al., 2000). 


In the team realm, higher levels of cognitive ability were associated with better team performance and emergent leadership behaviors (Kichuk & Wiesner, 1997; Kickul & Neuman, 2000, Mohammed & Angell, 2003). Most recently, LePine [18] (2003) explored the extent to which mean individual cognitive ability of team members would facilitate team-level adaptation after an unexpected team task context shift in an interdependent military command and control task simulation. He anticipated and found that teams that had high mean levels of cognitive ability were more adaptable. That is, they were more able to restructure their team configuration after an unexpected breakdown in communication and had higher performance levels after the reconfiguration of the team structure.


The thinking behind the role of higher cognitive ability and team functioning is that individual “members who have higher cognitive ability tend to be more effective in their roles, and as long as the members are competent at integrating these roles (italics added), their effectiveness translates to high team-level functioning” ([18] LePine 2003, p. 30). Yet, it is the integrating of the knowledge, skills, abilities and behaviors of different people that are critical to team effectiveness and we all know of instances in which intelligent, highly competent individuals come together, but are unable to form an effective team. Our anecdotal experiences are born out by research findings (e.g., Stewart, Fulmer, & Barrick, 2005). Indeed, the results of a recent meta-analysis revealed that team member mean cognitive ability was only moderately
 associated with team performance (Devine & Phillips, 2001). Thus, we need to look closely at additional variables that might affect team level interaction and performance.


2.2
Cognitive Styles


Past studies have demonstrated that cognitive style, those individual differences that are hypothesized to directly affect knowledge seeking preferences and processes, have directly affected the timeliness and the manner in which decisions are made in a variety of domains (Thompson, et al., 2001). Indeed, research in social psychology confirms that cognitive styles affect knowledge-seeking/judgmental processes in important ways (e.g., Cacioppo, Petty, Feinstein, & Jarvis, 1996; Thompson, et al., 2001).

2.2.1
Personal Need for Structure

One cognitive style measure, termed the Personal Need for Structure (PNS), is designed to tap chronic levels of a preference for structure and clarity (Thompson, et al., 2001; see also Neuberg, Judice, & West, 1997; Neuberg & Newsom, 1993).  Accordingly, a person high in PNS would prefer simplicity, precision, and structure in most situations, with ambiguity and grey areas proving troubling and uncomfortable.  Individuals scoring high in PNS are more likely to organize both social and nonsocial information in simple, less complex ways (Neuberg & Newsom, 1993) and to dislike the more abstract forms depicted with modern art (Landau, Greenberg, Solomon, Pyszczynski, & Martens, 2006). 

Studies have also shown that high PNS individuals are more likely to rely on their existing stereotypes of target individuals when the target individual’s recent behavior was ambiguous or inconsistent with their prior history (Kaplan, Wanshula, & Zanna, 1991; Moskowitz, 1993; Neuberg & Newsom, 1993).  Moreover, in one study individuals high in PNS showed high confidence in their assessments concerning a group, regardless of how much information they had received in order to make the judgment (Clow & Esses, 2005, Study 2). In addition, those high in PNS have been shown to fulfil commitments earlier, attesting to their characteristic response to time pressure (Neuberg & Newsom, 1993; Roman, Moskowitz, Stein, & Eisenberg, 1991). Interestingly, high PNS has also been related to susceptibility to the dilution effect, in which judgments are influenced by non-diagnostic information (Kemmelmeier, 2007). 


In their psychometric work on the PNS scale, Neuberg and Newsom (1993) isolated two separate factors, which have been replicated in my work (Blais, Thompson, & Baranski, 2005; see also Hess, 2001).  This first was termed the ‘Desire for Structure’ (DFS) which focuses upon individual’s preference for situations, and activities that were structured and predictable.  The second factor, ‘The Response to a Lack of Structure’ (RLS) taps anxiety and/or discomfort when structure was perceived to be missing from situations encountered. These distinctions have been informative in a deeper understanding of the Personal Need for Structure and related constructs. For instance, Bouckenhooghe, Vanderheyden,Van Laethem, & Mestdaugh (2007), found Neuberg and Newsom’s two factor model in a study of cognitive style and reactions to intrapersonal decisional conflict
. Simple effects of multiple regression analyses indicated that a higher need for cognitive structure (akin to the Desire for Structure factor) was associated with less hypervigilance, (i.e., [less] elevated, unfocused and uncritical attention to details, including irrelevant details, often accompanied by ultimately impulsive decision making) and to less procrastination in response to decisional conflict.  Lower decision confidence, (Decisiveness, akin to Neuberg and Newsom’s Response to a Lack of Structure) was positively related hypervigilance
 but was unrelated to procrastination.  


In the social realm, higher levels of PNS were associated with higher in-group identification and favoritism, lower diversity beliefs, and more homogenous perceptions of both the ingroup and outgroup (Machunsky & Meiser, 2006), and to a belief that prejudice and discrimination are inevitable
 (Hodson & Esses, 2005). Other work has shown that individuals with higher need for cognitive structure were less likely to turn the responsibility for decision making over to others (i.e., buck-passing, Bouckenhooghe et al., 2007). Conversely those who were high on decisiveness reported a greater likelihood of passing the buck, than those low on decisiveness. All of these results have important social implications for the PNS construct in multinational teams. Specifically addressing the social consequences associated with the construct, those high in a need for structure may have less ability to empathize with others or to be able to assume their point of view (see Webster & Kruglanski, 1997), pushing for early group consensus and rejecting dissidents within a group. They may be more likely to focus on quick resolution of tasks, ignoring importance of team work in favour of taskwork. This approach has been noted as detrimental to the success of multinational coalitions. “Consensus building, focusing mechanisms and “buy-in” techniques are all important to overall success … These skills and techniques often differ from the direct, aggressive, dominant styles …” (see 4. Forster, 2000, p. 58, see also 1 Scales, 1998; Skillett, 1993).

Other research has suggested that the negative affective responses inherent in prejudicial attitudes related to dissimilar others is associated with decreases on factors such as task performance, trust, and perceived fairness at the individual, team and organizational levels (Fujomoto, Hartel, & Panipucci, 2005).  It is not too far a stretch to suggest then that individuals high in Personal Need for Structure may be more likely to quickly form negative initial impressions of dissimilar others, impeding their ability to contribute constructively and adaptively in multinational coalitions. Similarly, the associations between buck-passing, procrastination and hypervigilance and high PNS (Bouckenhooghe et al., 2007) could easily have important ramifications for team interactions. 


2.2.2
Personal Fear of Invalidity


Some individuals may react to decision-making situations by being more concerned with the possibility of making errors, or a higher fear of invalidity, and this may affect their decision-making strategies in significant ways.  For example, a heightened concern with error can lead to vacillation between options, a condition which is associated with longer response latencies and lessened subjective judgmental confidence (Kruglanski & Freund, 1983).  It is also expected that those high in PFI would show less confidence in the decisions that they make, have longer response latencies, and be more vulnerable or receptive to the effects of contradictory information (Thompson et al., 2001), replicating the effects previously obtained with situational inductions of fear of invalidity (via evaluation apprehension).

A personality measure that taps chronic concerns with error, termed Personal Fear of Invalidity (PFI) (Thompson, et al., 2001) has been demonstrated to relate to more conflicted attitudes, regarding social issues (Thompson & Zanna, 1995; Thompson, Zanna, & Griffin, 1995), higher ambivalence, and lower action orientation in a decision scenario (Hänze, 2002), as well as to a tendency to procrastinate in completing university assignments (Somers & Lefcourt, 1992). 

In terms of interpersonal judgements, high PFI has also been associated with a greater information seeking prior to making a judgment about a group of people, with the development of more detailed judgments when this information was sought, and with less confidence in their judgment when more information was sought (Clow & Esses, 2005). This tendency may well be positive in a group setting, suggesting that such individuals may be less likely to act based on stereotypes, or to form impressions of others quickly, without sufficient information. However, to this I would add that the hesitation, doubt and reticence to commit to any decision at all associated with a high fear of invalidity could certainly impact on team functioning, and effectiveness, either due to the lack of a decision in teams that are homogonous with respect to high PFI or due to increased conflict in heterogeneous groups in which individuals high in PFI are combined with personality styles that are prone to making quick decisions.

2.2.3
Need for Cognition (NFC)


“… [I]ndividuals low in need for cognition and individuals high in need for cognition must make sense of their world, but tend to derive meaning, adopt positions, and solve problems by somewhat different means” (Cacioppo Petty, Feinstein and Jarvis, 1996, p. 198). More specifically, those individuals with a high need for cognition enjoy and even seek out effortful cognitive tasks and consider such tasks as challenging rather than stressful encounters (Cacioppo & Petty, 1982; Cacioppo, Petty & Kao, 1984).  High need for cognition motivates people to search for a meaningful synthesis of decision-relevant information, with a goal of reconciling apparent inconsistencies into a meaningful and overarching understanding of a problem or issue.  Past research has determined that, relative to low NFC, high NFC is related to a focus on information and source quality when making decisions (Cacioppo, Petty & Morris, 1983); to better performance on traditional cognitive tasks (Cacioppo et al., 1996), complex skill acquisition (Day, Espejo, Kowolik, Boatman, & McEntire, 2007), more efficient information processing (Levin, Huneke, & Jasper, 2000), shorter response times, at least when the tasks are personally relevant (Mueller, Haupt, & Grove, 1988), less chronic procrastination (Ferrari, 1992; see also Bouckenhooge et al., 2007), and to decisiveness (Curseu, 2006). Those high in NFC also perceive themselves to be effective problem solvers (Heppner, Reeder, & Larson, 1983), have higher levels of curiosity (Olson, Camp, & Fuller, 1984), and they generate more complex explanations of behavior (i.e., attributional complexity) (Fletcher, Danilovics, Fernandez, Peterson, & Reeder, 1986; see also Sargent, 2004).  

This link with cognitive complexity is important because there is evidence to suggest that such individuals are more able to reconcile apparently contradictory information (Rosenbach, Crockett & Wapner, 1973; Press, Crockett, & Delia, 1975; Rosenkrantz & Crockett, 1965). Consistent with this thinking, individuals with higher levels of Need for Cognition are less likely to utilize hypervigilance and procrastination as decisional coping styles (Boukenhooghe et al., 2007; see also Berzonsky & Sullivan, 1992). Taken together, this literature suggests that those high in NFC typically endeavor to work through, understand, and bring coherence to a decision area. With respect to adaptability per se however, at least one study found that NFC was unrelated to functional flexibility, that is, the ability to perform behaviors that are appropriate to particular situations (Miller, Omens & Delvadia, 1991).


Most recently, Need for Cognition has also been shown to be associated with a variety of outcomes which have implications for team processes and outcomes. For instance, a recent study by Kearney, Gebert, & Voelpel (2008) has shown that team diversity with respect to age and education levels was associated with greater elaboration of task relevant information, higher collective team identification, and better performance only when mean team level of NFC was high.  In terms of affect and interpersonal outcomes, higher NFC is associated with lower scores on state and trait anxiety measures (Olson Camp & Fuller, 1984), and more adaptive responses to fear inducing communications (Ruiter, Verplanken, De Cremer, & Kok, 2004). Higher NFC is also related to lower communication apprehension (Wycoff, 1992), lower social anxiety, higher levels of self-monitoring (Cacioppo et al., 1996) a tendency to look toward other for standards of behavior, rather than oneself (Crowley & Hoyer, 1989) and less ‘buck-passing’ (Boukenhooghe et al., 2007).

2.2.4
Conscientiousness


Of the Big Five factors, Conscientiousness most relates to a cognitive style in that it refers to such traits as thoroughness, persistence, predictability, and dependability versus carelessness, absent-mindedness, forgetfulness and erraticness (McCrae & Costa, 1989).  Conscientiousness has also been associated with achievement striving, self-discipline, orderliness, dutifulness, deliberation, and commitment ([18] LePine 2003), and has also been shown to be related to higher levels of job performance in different work areas (Barrick & Mount, 1991). It has also been related to higher levels of compliance, and altruism (Robertson & Callinan, 1998). Consequently, LePine et al. (2000) anticipated a positive relationship between Conscientiousness and individual adaptability, hypothesizing that the careful attention to detail would enhance effectiveness in new situations. Unexpectedly however, Conscientiousness was negatively related to adaptability; closer examination revealed that it was the orderliness and predictability, rather than the achievement and competence aspects of Conscientiousness that were responsible for this effect. 


In terms of its effect on team behaviors and performance, higher average team conscientiousness has been associated with higher performance (Neuman, Wagner, & Christiansen, 1999), and more specifically that performance was best under conditions in which a team leader and team members were all high in conscientiousness (LePine, Hollenbeck, Ilgen, & Hedlund, 1997). Other work has suggested that there may be additional interpersonal effects related to Conscientiousness as well. For example, team members who were high in Conscientiousness were the most discriminating when it came to recognizing requirements and legitimacy to come to another member’s assistance in a team task (Porter, Hollenbeck, Ilgen, West, & Moon, 2003). That is, team members high in Conscientiousness, who were ‘back-up’ recipients were able to obtain the both the most assistance when required and the least back up when it was not required. Conscientiousness has also been linked to positive team task roles and goals focused on problem-solving and task completion (Stewart et al., 2005, see also Kickul & Neuman, 2000). However, LePine’s (2003) [18] work on team level adaptation suggested that it was lower levels of Conscientiousness, at least on the orderliness and predictability dimensions of the construct, that were associated with higher level of team adaptation to change. 

2.2.5
Openness to Experience

Openness to Experience, another Big Five Factor, includes tendencies to be intellectually complex, imaginative, insightful, original, curious, and studious (vs. dull, illogical and narrow-minded) (Costa & McCrae, 1992), and thus could also be reasonably interpreted to be a cognitive style. Individuals high in Openness to Experience have been found to enjoy novel situations and cognitive activities (King, Walker & Broyles, 1996; Costa & McCrae, 1992).  Openness to Experience is expected to relate to better job performance (Neuman et al., 1999; [18] LePine 2003), and similarly has been associated with higher levels of training proficiency (Barrick & Mount, 1991). Moreover, LePine and colleagues (2000) found that openness to experience facilitated individual level adaptability in the face of changing task context. 

There has been much less research that has explored the relation of Openness to Experience with respect to team and interpersonal realms. However, higher levels have been associated with emergent leadership behaviors (Kickul & Neuman, 2000). LePine [18] also found a positive effect of team level openness to experience on the team’s adaptation to changing tasks contexts. Still the benefits of Openness to Experience may not always be apparent in teams. For instance, it was unexpectedly negatively related to problem solving and task-oriented behaviors and to assuming the roles within a group that involve cooperation, conflict resolution, cohesion building and maintenance (Stewart et al. 2005).


3.0
Individual Differences in Affect 


3.1
Neuroticism


Neuroticism refers to one’s emotional resilience, calmness, stability, confidence, and independence versus one’s tendency to be anxious, fearful, sensitive, and self-critical (McCrae & Costa, 1989. There is a wealth of literature supporting the hypothesis that individuals higher in neuroticism tend to fare poorly in the face of stress (e.g., Gallagher, 1996; Kling, Ryff, & Love, 2003; Rolland & DeFruyt, 2003; Wayne, Musisca, & Fleeson, 2004). Neuroticism is also associated with lower levels of well-being (Ebert, Tucker, & Roth, 2002), happiness, and life satisfaction (Hayes & Joseph, 2003). A recent meta-analysis also indicated that neuroticism is negatively associated with job satisfaction (Judge, Heller, & Mount, 2002). In their work, [13] Ployhart & Bliese (2006) posit that higher Neuroticism would be associated with the crisis and work stress and uncertainty subdimensions of individual adaptability.


Neuroticism has also been shown to have several effects in the interpersonal realm. For instance, it negatively affects perceptions of similarity of others, at least in familiar contexts and this effect was explained to be related to the heightened sensitivities to threat that underlie Neuroticism (Moss, Garivaldis, & Toukhsati, 2006). In the team literature lower levels of Neuroticism (i.e., higher levels of emotional stability) were also related to more successful performance in product development teams (Kichuk & Weisner, 1997), more task focused goals and roles within a team (Barrick, Stewart, & Piotrowski, 2002; Stewart, Fulmer, & Barrick, 2005), higher levels of group social cohesion (van Vianen, De Drue, & Carsten, 2001), as well as  lower levels of conflict in teams (Trimmer, Domino, & Blanton, 2002). 

4.0
Individual Differences in Sociability  

 4.1
Extraversion


Extraversion of the Big Five Model of Personality (Costa & McCrae, 1987; 2000) explicitly addresses social and interpersonal dimensions that might be expected to affect team performance. Extraversion includes interpersonally based traits such as sociability, assertiveness, dominance, and the tendency to be outgoing versus reserved, aloof, shy, and solemn.  On the surface, these traits suggest a higher ability and tendency to interact and communicate which should lead to increases in team effectiveness. And indeed this relationship has been found in some studies (e.g., de Jong, Bouhuys, & Barnhoorn, 1999; Kichuk & Weisner, 1997; van Vianen, et al., 2001). Higher levels of team member Extraversion have also been related to team attraction, emergent leadership behaviors in teams (Kickul & Neuman, 2000), job satisfaction (Robertson & Callinan, 1998), as well as to positive evaluations of transformational leadership among followers (Felfe & Schyns, 2006). Moreover, higher levels of Extraversion were also related to the provision of back-up behaviors when required in a team decision making task ([4] Porter, et al., 2002).


However, upon closer reflection, this combination of sociability and dominance can lead to different effects on team processes and outcomes. Specifically, it has been demonstrated that Extraversion can be associated with status seeking within a group (Barrick et al., 2002; Lucas, Diener, Grob, Suh, & Shao, 2000); thus while higher Extraversion may be associated with some of the tasks of social interaction, it is not always associated with altruistic helping behaviors in teams (Stewart et al., 2005). Nor is it always beneficial in other ways (Barry & Stewart, 1997): higher levels of Extroversion have also been related to lower peer-ratings of task-related and problem solving activities by work team peers (Stewart et al., 2005).  

4.2
Agreeableness


Agreeableness is also an interpersonal in nature and includes tendencies to be tolerant, cooperative, and warm versus malicious, harsh, irritable, and insincere (McCrae & Costa, 1989). Of the Big Five Factors, there has been less research that sought to address the impact of Agreeableness. However, higher average team level Agreeableness has been shown to be related to team higher performance (Neuman et al., 1999). More successful product development teams tended to be characterized by higher group levels of Agreeableness (Kichuk & Weisner, 1997). Higher levels of Agreeableness have also been associated with higher peer ratings of cooperation and equalitarian behaviors within graduate management student teams (Stewart et al., 2005).  As well, in one study, the crews of aircraft commanders who were high in agreeableness tended to make fewer errors (Chidester et al., 1991). In general, however, the results of a (Barrick and Mount’s, 1991) meta-analysis suggested that to date, Agreeableness is not generally associated with predictors of team performance. Still, Agreeableness may be more important in team and especially leadership situations that require particularly high levels of consideration and interpersonal skill (Taggar, Hackett, & Saha, 1999), as is the case in a multinational coalition (4. Forster, 2000; 1 Scales, 1998; Skillett, 1993).

5.0
Application to Military Samples


The vast majority of the research discussed here has been conducted on university samples, and business and organizational teams. Thus a very relevant question is to what extent are these individual differences be applicable to military teams? A very limited number of published research articles have explored these effects of these individual differences on military samples; luckily, there is some evidence justifying the assumption that these measures might be relevant to military teams.  For instance, the results of previous study undertaken specifically to determine the generalizability of these 1 Scales to military samples (Thompson, 1998), indicated that the cognitive styles of a sample of 355 Canadian Forces personnel corresponded with those obtained from university samples with the officer sample more similar to the university sample than the sample drawn from the non-commissioned ranks.  

Further, Halfhill, Nielsen, Sundstrom, & Weilbaecher (2005) have looked at the relationship between the Conscientiousness and Agreeableness of 422 United States Air National Guard personnel who were members of small teams (3-14 members) and supervisor rated team performance. Results showed that group ratings of Agreeableness and Conscientiousness both correlated with team performance ratings. An additional study assessed the cultural adjustment of 31 international officers at three and seven-month points in their year long posting to the United States. While admittedly a very small sample size, results showed that while none of the Big 5 dimensions were related to psychological adjustment at three months, at seven months into their tour psychological adjustment was negatively correlated with neuroticism and positively correlated with openness to experience (Schahresad, Forman, & Zachar, 2001). As well, Kobbeltvedt, Brun, & Laberg (2005) found that sleep deprived military cadets who scored higher on Need for Cognition developed better rescue mission plans that cadets who were lower NFC. In summary then, although the literature is scant, it does appear that it is reasonable to utilize many of these individual difference measures in studies of military personnel. Nonetheless it is always advisable to conduct initial psychometric and descriptive tests to confirm this as a standard part of analyses of research in this area. 


6.0 Calculation of Team Personality Composition


The above review from quite a varied literature generally suggests that various individual differences do play a role in team processes and outcomes. However, there are some differences, and indeed contradictions in the findings. One of the reasons for these differences is associated with the manner in which team personality composition is calculated. Far and away the most commonly used index is the average level of team composition on a variable: the thinking here is that the overall team level will either benefit or hinder the team’s effectiveness (Halfhill, Sundstrom, Lahner, Calderone, & Nielsen, 2005). Here teams that are generally high on say cognitive ability will outperform those low on cognitive ability; teams high on Neuroticism will fare more poorly than those low on Neuroticism.

Another position suggests that positive or negative effects are expected to be associated with a team’s diversity with respect to individual differences. This is assessed via the variability, usually the variance or standard deviation, of the team’s composition on measures of interest. It is hypothesized that in some instances homogeneity on particular variables facilitates team performance because similarity on attributes mean that team members will be compatible with each other (Neuman, Wagner & Christiansen, 1999).  In other instances, heterogeneity will be more beneficial, because diversity will mean that members will complement each other in ways that will facilitate team performance (Neuman et al., 1999). Still other theorists have suggested that greater diversity on some traits and homogeneity on other traits will be associated with better team performance (Neuman et al., 1999).


A third approach is to explore the effects of the most extreme score of one member on team outcomes. This general approach includes studies that explore the effects of the highest or lowest team member on an individual difference relative to team outcomes. The idea here is that certain individuals will significantly influence the team’s outcomes, presumably more than will the influence of the rest of the team members on that variable (Halfhill, Sundstrom, Lahner, Calderone, & Nielsen, 2005). A further novel approach to extreme scores and group variability, adopted by Stewart, Fulmer, & Barrick, (2005), is to measure group skewness, operationalized as the variability between the highest (or lowest member) and average of the remaining group members (i.e., when one member is low and the rest of the team are high on a factor)
. 

Not surprisingly, these various calculations, and the underlying rationales that drive them, have understandably contributed to the varying and sometimes conflicting results in the literature on team personality composition and team performance. For instance, variability in team member cognitive ability, rather than average team level or lowest or highest team member cognitive ability, was found to be related to the quality of ideas generated and the overall team performance of automobile production teams (O’Connell, Doverspike, Cober, & Philips, 2001). 

For those contemplating future research studies in this area, two meta-analyses have specifically addressed the issue of how team personality composition was calculated. Halfhill, Sundstrom, Lahner, Calderone, & Nielsen (2005) reviewed 31 empirical team studies conducted over the past 30 years, concluding that the mean, minimum and variance operationalizations of team personality composition produced the strongest associations with team outcomes. With respect to cognitive ability, a meta-analysis revealed that only the team average (and not team dispersion) was moderately related to performance (Devine & Phillips, 2001). Similarly, the results of a meta-analysis of the literature exploring the relationship between Big Five factors and team performance (Peeters, Van Tuijl, Rutte, & Reymen, 2006) indicated that neither variability in nor mean level of Extraversion was related to team performance. Higher mean team levels of Agreeableness or Conscientiousness were related to increased team performance, while variability in the Agreeableness or the Conscientiousness of team members was related to lower team performance. Finally, across studies, neither mean level of, nor variability in, teams levels of Openness to Experience or Neuroticism were related to team performance. These findings remind us of the importance of consideration of the calculation of indices for researchers entering into the fray of this research area. It would be prudent to at least employ a variety of calculations in research in this area, or more preferably to determine the most appropriate calculation method based upon theoretical or conceptual considerations.


7.0
Mediators and Moderators of the Team Personality Composition and Team Effectiveness Relation

The variations in the findings of proceeding review reveals that simple main effects of personality on team performance remain elusive. This suggests the presence of moderator or mediating variables in the personality-team performance relation. Although it is beyond the scope of this paper to enumerate all the possible mediators and moderators of the team personality – team outcome relation, a couple of important ones seem relevant to mention. 

7.1
Motivational Factors


Motivational factors may well influence the personality-team performance relation. For instance, the Collective Effort Model (CEM, Karau & Williams, 1993) suggest that members will be particularly likely to maintain high levels of individual effort and contributions to overall good team performance under certain conditions. First, there must be the potential for the identification or evaluation potential of their individual outputs in the task and second, some perceived uniqueness must be associated with their personal contributions. Third, there must exist relevant performance standards for the comparison of their performance. Fourth, the task must be perceived as being profitable or rewarding either for extrinsic or intrinsic reasons. According to this model then, there is a lower probability that individuals will reduce their contributions and effort in team settings (i.e., process loss, Steiner, 1972) where these conditions exist. In fact, according to CEM, process gains and the likelihood of compensatory behaviors where possible to make up for shortfalls of others are more likely to occur when these conditions are present (see Baranski, Thompson, Lichacz, McCann, Gil, Pastó, & Pigeau, 2007). The conditions which define the CEM may be an important moderator of the effects of individual differences in that all members will work to their highest potential when these team task conditions are salient, and importantly, are consistent with their individual level goals. 


Similarly, higher identification with a team could well be a motivator leading to greater levels of commitment to valued team goals, team cohesiveness, and persistence in the face of adversity, and thus facilitate team interaction and performance, even in the face of diversity in terms of the personality composition of the group (Piero, Cicero, Bonaiuto, van Knippenberg, & Kruglanski, 2007). As promising a thought as this is, this may be especially hard to achieve in a multinational coalition in that the identities of militaries are often inextricably linked to national identity (Elron, Shamir, & Ben-Ari, 1999).  


7.2
Effective Leadership/Team Membership

It goes without saying that much rests on the shoulders of the leaders. Indeed, two popular beliefs concerning leadership are that leaders have a larger influence on team performance that does the actions of subordinates and that team failures are largely attributable to ineffective leadership. In their 1994 American Psychologist article, Hogan, Curphy, & Hogan discuss the interpersonal essence of team leadership: “Leadership is persuasion, not domination … leadership only occurs when others willingly adopt, for a period of time, the goals of the group as their own. Thus, leadership concerns building cohesive and goal oriented teams; there is a causal and definitional link between leadership and team performance” (p. 493). 

Hogan et al (1994) reviewed a variety of leadership research pointing to the personality characteristics of effective leaders. They were able to reduce a wide literature into the characteristics associated with the Big Five. They concluded that higher levels of Extraversion, Agreeableness, Conscientiousness, and Emotional Stability (i.e., low Neuroticism) were associated with effective team performance. For instance, the finding that air crew commanders who were warm, self-confident, and able to deal with stress more effectively  (i.e., higher Agreeableness and low Neuroticism) had crews who made fewer less severe flying errors certainly underscores the role of leader personality in team performance. 


Zaccaro, Rittman, & Marks (2001) proposed that effective leadership will influence four fundamental team processes. First, effective leaders will promote a shared understanding of the team’s mission, of the tasks required to achieve the mission and the role requirements of each member, fostering collective information processing, encouraging members to identify, diagnose problems, and to generate and select optimal solutions. Second, leaders also influence important motivational team processes by setting high performance goals. A third important leadership function is to moderate the degree of affect by setting the tone for voicing and dealing with disagreements and conflict constructively, and modelling these behaviors in response to conflict in their own interactions with team members. Fourth, leaders influence the coordination activities of teams by identifying and combining the skills and abilities of members that most likely will result in task effectiveness and efficiency. In sum then, effective leaders are important purveyors of intent, openness, persuasion and influence in teams. They model important team abilities and processes and develop underlying individual and team capabilities, essentially encouraging and guiding the team members to be increasingly self-managing, while leaders retain their role as ‘boundary spanners’ between the team and the outside environment and demands. Effective leaders will re-emerge in more directive roles when the environment gets more complex or in an emergency situation. 


Of course, effective leadership will not change team member’s absolute level of cognitive ability, cognitive styles or indeed any of the affective or social individual differences outlines here. But it is clear that effective leadership will go a long way toward setting the stage, providing constructive feedback, modelling appropriate team and task work behaviors and attitudes and can therefore inspire members to contribute their best efforts and to try out other new attitudes and behaviors that will facilitate effective team performance in a multinational coalition context. Leadership can form one of the important factors acknowledged to interact with the chronic tendencies inherent in individual differences. As just one example, strong positive leadership might exhort individuals high in need for structure to be more open to novel ideas and less rejecting of diversity. Skilled leadership may also provide links between individual member goals and valued individual outcomes with valued team outcomes as outlined by the CEM and would likely play an important role in fostering team identification in this context.

Leaders are not the only important influence here. Rather effective team performance is usually a reflection of a reciprocal relationship between leaders and their teams ([6] Zaccaro, Rittman, & Marks, 2001). Certainly empirical research demonstrated that team effectiveness is often due to a combination of high abilities, skills and traits of leaders and teams (e.g., LePine, Hollenbeck, Ilgen, & Hedlund, 1997). Similarly, other work has demonstrated that team performance is enhanced when perceptions of both leader-role and staff-role efficacy were high (Taggar & Seijits, 2003; see also Taggar, Hackett, & Saha, 1999). And all of these studies have concluded that the effects of positive leadership can be significantly undermined by staff deficiencies, and vice versa. Overall then, leaders and team members, perhaps especially those who are senior or emergent leaders, can set the team cognitive, affective and social norms and thus create the motivational surround to harness the positive aspects and moderate the potential dilatory effects of individual differences on team performance and effectiveness. 

7.3
Task type 


Task type, that is the demands of particular jobs, has also been suggested as a moderator of the individual difference – performance relation (e.g., Robertson & Callinan, 1998; Stewart, et al., 2005; see also [13] Ployhart & Bliese, 2006). There is some research that supports this contention. For instance, while Conscientiousness has been shown to generally relate to better performance across jobs, Extraversion has been found to be an asset in jobs that require especially high interpersonal skill such as sales and managerial jobs (Barrick & Mount (1991). Other research also found that at least some personality dimensions interacted with task type in predicting team performance.  Anderson (2006) found that the relationship of three of the Big 5 factors to team performance was moderated by task type. Higher team Conscientiousness was related to better performance on tasks that were characterized as Realistic, Enterprising and Conventional, greater team Agreeableness was related to higher performance levels on Realistic and Social Tasks, and Team Openness was related to better performance in tasks characterized as Investigative, although the effect for task type was not fully supported in other recent work (English, Griffith & Steelman, 2004). Mohammed & Angell (2003) too found that task type influenced the personality-team effectiveness relation in that that higher levels of variability on team agreeableness and neuroticism was associated with lower scores on oral tasks, while higher levels of variability in Extraversion was related to better performance on oral tasks. Finally, higher mean team level cognitive ability was associated with better performance on written reports.


7.4
Team Roles


The team roles required to be assumed by individuals also influence the effects of individual differences. Stewart, et al. (2005) proposed such a model in which the individual difference-team outcome relation which is affected by team roles. While acknowledging the important role that individual level variables such as traits influence the roles that individuals generally prefer to assume, the actual roles assumed within a team are also a feature of situational demands required of the team task. Individual and situational demands combine into team level role configurations, those task (i.e., fact gathering, information processing, problem solving) and team roles (i.e., cooperation, coordination), that are influenced by the situation and by interaction with the other team members that then affect team outcomes (e.g., efficiency, effectiveness and cohesion). 

Accordingly, individuals high in Conscientiousness might normally gravitate toward the structuring the problem solving and decision making aspects of a task, while individuals high in openness to experience might drawn to the idea generation, and problem definition. However, within a team setting the situational constraints may impel these same individuals to take on other roles within the team in order to facilitate productivity and harmony, or to assume more of the problem solving aspects of the team task, at least to some extent if no other team member naturally assumes these roles. 

7.5
Situational Variables


Situational variables such as time pressure or level of urgency (i.e., importance) of the situation may also play a role moderating the individual difference – team performance relation. However, the direction of the effect of situational variables is not necessarily unidirectional. One the one hand, situational factors that increase the stress associated with emergencies or time pressure result in a range of perceptual and cognitive distortions and a general narrowing of focus, often compelling individuals to fall back on preferred styles or overlearned behaviors (Driskell & Salas, 1996). In these cases then, we might expect these situational factors to potentiate the effects of the individual differences outlined here. Those high in PFI would become even more concerned with the possibility of error; those high the Desire for Structure would prefer even greater clarity in information, etc. On the other hand, these situational factors might, at times, provide a moderating effect, lessening the effects of these individual differences. The effects in these situations may reflect a more complex dynamic however. Perhaps individual differences will be more apparent in urgent situations that have more integral team or task work elements. It also may be the case that the effects of individual differences might not be as apparent in the short run in an urgent situation – people may be able to set aside their differences, to some extent – although the ability to do some will likely be enhanced by other variables cited earlier such as effective leadership and motivational factors. These are but a few potential moderators or mediators of the personality-team performance relation. The take home point is that researchers interested in the issue of coalition teamwork may wish to take findings such a these, and indeed others into consideration when making predictions concerning coalition teams.


8.0
Final Thoughts and Future Directions 

In general, the results of the research that I have summarized, and tried to integrate here suggest that individual differences do play a role in team performance. Cognitive ability, cognitive styles and, the Big Five dimensions may play major roles. For all that we do know about the individual difference-performance relation, however, there are no easy answers. More specifically, the answer to the question of whether individual differences play a role in team performance is ‘It depends’. What we measure, how we measure it, who is measured, and the tasks being performed, as well as other factors at play in team contexts are all important pieces of this puzzle. 

Indeed, there remain a number of critical questions for researchers pursuing individual differences in team performance, especially in the complex terrain of multinational coalition teamwork. For instance, to what extent are individual differences in personality associated with cultural differences? That is, will individual differences be subsumed within cultural differences or will they remain potent sources of team and task performance in the multinational coalition team setting? Which individual differences are critical to military coalition team effectiveness? Is it diversity among or mean levels of these measures that are most important to note in military coalitions? Are there particular coalition team tasks that will be most vulnerable to the individual difference effects, while other tasks may remain relatively immune to the potential deleterious effects? Which are the critical mediating and moderating factors facilitate or impede the positive aspects of individual differences in multinational collation teams?  Which leader and team member actions will be most effective in setting the stage for effective multinational coalitions, or for addressing mission and team issues that arise once a coalition is formed? And also, critically in this context which individual differences are most and least associated with cultural adaptation and sensitivity? Finally, what are the tools that we can provide to multination teams and their commanders to facilitate the efficiency, effectiveness of multinational coalitions? 

Some work has already begun to address these questions. Concerning the effects of individual versus cultural differences, on the one hand the research conducted on sojourners  to other countries continues to suggest that even within cultural groups there are consistent individual differences that facilitate integration and interaction with diverse populations [15; 16] Hannigan, 1990; see also Ward & Kennedy, 1994. On the other hand, Sutton, Cosenzo, & Pierce (2004) found reliable differences in preference for mental abstractions and for uncertainty, novelty and change across three culture groups represented in SFOR Support and Stability staff officers in Bosnia-Herzegovina. This is a fundamental question to be addressed because it will inform whether attempts at awareness, education, and training in this regard should be directed at the level of individual versus cultural difference. That is, should differences be seen, understood, and therefore addressed on a person by person basis, or is a group level understanding is most appropriate to facilitating effective multinational teamwork? Multilevel modelling techniques might be ideal to determine the concerning the extent to which individual differences remain potent sources of team and task performance in the multinational coalition team setting.


Regarding the question of the individual differences that are most and least associated with cultural adaptation and sensitivity, the work from organizational and cross-cultural psychology is already informative. And I have tried to make the connections between the literature reviewed here and the notion of how individual differences affect teamwork in general and, by extension, multinational coalitions, as well. In general, those individual differences reflecting emotional and social openness, cognitive complexity, and cooperation should be associated with better team and taskwork outcomes. Those individual differences that are associated with the tendency toward restrictive categorizations and a competitive orientation should be associated with poorer team and task outcomes. These differences should be evident in most team settings; the additional complexity of multinational coalitions should exacerbate these effects. 

The complexity of the results associated with this research literature reminds us to consider the viability and validity of more nuanced approaches where informative of team processes and outcomes. For instance the two-factor approach to the Personal Need for Structure (Neuberg & Newsom, 1993; Thompson et al., 2001) as well as that which LePine and colleagues (e.g., [18] LePine 2003; LePine et al., 2000) applied to Conscientiousness, are certainly intriguing, and patterns that are evident in other research. Indeed these more complex models may well inform our understanding of studies that have produced seemingly anomalous results (e.g., Bouckenhooghe et al., 2007; Clow & Esees, 2005). 


As mentioned in the introduction the list of individual differences reviewed here is not exhaustive. Other constructs such as individual differences in trust (Thompson, Adams, & Satori, 2007), goal orientation (DeShon & Gillespie, 2005), psychological collectivism (Jackson, Colquitt, Wesson, & Zapata-Phelan, 2006) and cross-cultural adaptability (Kelley & Myers, 1996) may be relevant potential candidates for future research concerning the individual difference – multinational coalition team performance relation. To date however, research involving these measures in this context is particularly new, limited or suggests that the current available measures require revision. 


We also need to continue to integrate research efforts in this area within the contexts of rigorous models of team performance. That is there are a growing number of empirical findings in this area but it lacks an overall systematic coherence.  For instance, several authors have explored the notion of the impact of task type on the individual differences - performance relation. And while they often refer to and outline Steiner’s (1972/1976) additive (i.e., all members perform the same task and group productivity is the sum of members actions, and is usually the quantity produced, e.g., brainstorming), conjunctive (i.e., performance is contingent on the abilities, skill and output of the lowest performing member), disjunctive (i.e., performance is dictated by the outputs of the best performing member, e.g., problem solving where there is one correct answer), and discretionary (i.e., the individual has control over the way in which they contribute to the team task) types. Other research only identifies the one or two task types that happen to exist within their particular investigation. The other approach is to apply Steiner’s typology to calculations of team measures (e.g., calculate mean, variance team score and/or a team individual difference score based on the highest or lowest scoring member) and then report the performance scores associated with each calculation. While all are informative to some extent, the end result is somewhat of a muddle. 

Other models that directly address the individual-team performance relation are also relevant to pursue in this regard. Stewart et al.’s (2005) model in which the individual difference-team outcome relation is mediated by team roles and situational factors is but one such example. DeShon and colleagues (DeShon, Kozlowski, Schmidt, Milner, & Wiechmann, 2004) developed a multilevel process model that takes into account both goal discrepancies and feedback at the individual and team levels and its effects on the regulation of individual and team behaviors. Individuals and team goals and feedback loops are separate in this model. Where discrepancies occur the two levels compete for control of the individual’s behavior. Discrepancies in each level are monitored and behavioral changes and allocation of resources are based on these. Such models are intriguing in that they explicitly outline a place for individual differences and develop models which acknowledge the roles of individual and team level factors, thereby providing some basis for exploration of differential effects when these different levels of the model are consistent or discrepant. To date these models have aspects that require further articulation and empirical support, but do provide solid ways ahead for future research. Indeed, the adventurous multinational coalition researcher might take on the somewhat daunting task of adding a culture level to these models, thereby determining the relevant contribution of each of these levels to multinational coalition team performance. 

Further research might also pursue the relationship of personality to individual and team adaptability specifically. Ployhart & Bliese [13] predicted that cognitive ability would be related to the creativity and problem-solving subdimensions of their individual adaptability model, with Neuroticism relating to the crisis, work-related stress, and uncertainty adaptability subdimensions, and Extroversion being most associated with the interpersonal and cultural subdimensions of individual adaptability. Although Openness to Experience, Agreeableness and Conscientiousness are included in their I-ADAPT model, explicit predictions concerning their relation to the adaptability subdimensions are not enumerated. Still, it may be that Openness to Experience might be most associated with creativity, uncertainty and learning, with some likely relation to cultural adaptability as well. Agreeableness would seem to have its closest association with interpersonal and cultural adaptability, and Conscientiousness with the uncertainty and learning dimensions. 

It also seems plausible that the remaining individual difference variables I have discussed are also applicable to the I-ADAPT model ([13] Ployhart & Bliese, 2006). For instance, one might anticipate that the Desire for Structure factor of the Personal Need for Structure would be most related to the learning, uncertainty, and creativity subdimensions, while the Response to the lack of Structure factor would be most related to the crisis, work stress, and uncertainty subdimensions, of Overall Adaptability. However, the relationship between higher PNS and stereotyping might also suggest a relationship to the interpersonal and cultural adaptability subdimensions as well. One might expect that higher levels of PFI might be most associated with the crisis, work stress, creativity, and learning subdimensions, however, Clow and Esses (2005) work also suggest that some relationship may exist with respect to the interpersonal subdimension as well. 


The studies that I have summarized have utilized a variety of methodologies: university students versus professionals, laboratory versus applied settings. The strength of this body of work is that there is some consideration of the generalizability of findings beyond the typical first year university samples. But it is also clear that it has produced a wide variety of findings as well. One important point to consider as you integrate all of this work and determine whether individual differences are important to pursue is that a systematic review of the team literature revealed that the effects of team personality on team performance has been stronger in field than in laboratory studies (Halfhill, Sundstrom, Lahner, Calderone, & Nielsen, 2005). The good news from this work is that we might expect these effects to be most apparent in professional, applied settings (e.g., Kearney et al., 2008), such as those of coalition teams. 

Obtaining valid and relevant answers to the questions and issues raised above highlights the need for an integrated, coordinated program of research to guide implementation. While we all know that scientific results are based on probabilities, and that replication of empirical results is imperative, it is also the case that some of our administrative, political and military masters may not understand this idea. I realize that at the end of the day implementation decisions is beyond the purview of the scientific communities. Nonetheless, these points perhaps should be clearly made in our presentations of results to non-scientific audiences whose enthusiasm and action-orientation may cause them to seize upon a single study’s results. While occasionally there are empirical results of such clarity and import that it would be unethical not to implement, we in the research community know that this is not the norm.

If a program of research indicates the continuing importance of individual differences, then efforts must be made to reduce the number of items to the minimum necessary for valid research for training and selection. I well recall one of my first forays into military survey research. Used to dealing with introductory psychology students I happily and very naively compiled a lengthy survey questionnaire, only to be provided, well let’s just say, quite direct non-verbal feedback by a participant as he left the room. It was a somewhat startling but necessary lesson in applied psychology – and perhaps particularly in military settings. Not only does it alienate participants, at the end of the day we researchers end up with less than accurate data. This was an extremely important lesson learned for me, one that I have tried to politely pass on to the newly arrived researchers at DRDC Toronto (sometimes to no avail), and one which perhaps this experienced audience knows all too well, but nonetheless I think can never be mentioned too often.

If particular individual differences are associated with better outcomes for teams, what is the best way for this information to be used? The simple answer of course would be to select people based on the characteristics we would like to see and exclude those who do not possess such traits. However, most countries are similar to Canada in that they simply do not have the luxury of numbers of people to draw from to sustain a selection-based approach to tackling this question. Thus, we would need to conduct a program of basic research to establish the extent to which the positive aspects of these individual differences can be cultivated and how the less beneficial aspects can be modified. This basic understanding would then need to be translated into effective training for military contexts.   This is not a trivial concern or task. We must always approach the issue of cultural differences very carefully. Given the natural human tendency to categorize (Moskowitz, 1993), we must be clear that education and training programs concerning differences do not inadvertently foster negative stereotypes which will ultimately harm multinational teamwork, especially among people who are higher on those individual differences most associated with spontaneous categorization, stereotyping and prejudice. 

Although we may not have the luxury of selecting team members, who we choose to command multinational coalitions is extremely important, and likely to be a matter of deliberate selection. Identifying those characteristics most associated with effective leadership in multinational coalitions should be a key focus of research. And indeed, here is where individual difference research may provide particular benefit. Past notable successes provide important clues in this regard as to the characteristics required for successful leadership in multinational coalitions. And luckily many examples exist, for instance General Eisenhower in World War II. Although using validated and rigorous selection for coalition commanders may be feasible in some regards, research should also be directed to answering the question of the extent to which training will enhance leadership in the multinational coalition context.

Certainly one way to enhance multinational coalition teamwork would be training to address the notion of cultural adaptability ([17] Sutton, Pierce, Burke, & Salas, 2006). Cultural adaptability is comprised of three components. Cultural competence is the awareness that aspects of thought and behavior have a basis in culture. Teamwork is the ability to communicate information and intentions and to coordinate actions effectively in any team setting. That is, the important underpinnings of generic teamwork abilities and skills should be transferable to a multinational setting. And finally, adaptability is the knowledge ability and behavioral repertoire to modify own behavior as necessary when working with another culture, along with the explicit choice to adapt own behaviors as needed to ensure overall team effectiveness. Although there are certainly attempts made during multinational exercises to expose people to different cultures, speaking perhaps to the awareness component of cultural adaptability, it is not clear that the notion of cultural adaptability is embedded as a goal in any of this training; indeed there is recent evidence that there is a lack of training in this regard (Sutton & Pierce, 2003). While it is clear that some people will naturally understand the importance of intercultural adaptability, not all people will. As well, without careful attention to this dynamic opportunities for cultural adaptation can quickly become experiences that instil or deepen negative cultural stereotypes, thus undermining future coalition effectiveness. Based on the research reviewed here it would seem likely that individuals high on Personal Need for Structure might be especially vulnerable to negative stereotypes within this kind of setting. It would be interesting to develop a prototype training program aimed at cultural adaptability and determine its value added potential in the context of multinational coalitions. Sutton and colleagues ([17] Sutton, Pierce, Burke, & Salas, 2006; Sutton & Pierce, 2003) have already begun work in this area. It would then be interesting to determine its effectiveness in influencing the stereotypes of those individuals whose predispositions would suggest that they are most in need of this training.

Speaking to the question of tools for commanders, [2] Bechtold (1995) articulated the novel proposal that coalition commanders estimate should include reference to multinational group dynamics. This would specifically address coalition cohesion factors, as well as the potential divisive points that might affect the stability and focus of the coalition. This would include those issues that might affect unity of effort, force interoperability and risk to multinational forces. Another approach is the use of teams of well-trained liaison officers that would allow the commander to share his or her intent more clearly and allow direct feed back to the commander on a regular basis on the understanding of and cohesion among subordinate or parallel forces in the theatre of operations ([4; 1] Forster, 2000; Scales, 1998). 

At higher levels of command recent structural innovations might also be adopted in future. For instance, the Coalition, Coordination, Communication and Integration Center (C3IC) was used to great effect in Operations Desert Shield and Storm. The Center did not have command authority but was created specifically to facilitate coordination and information sharing and liaison arrangements.  There was a focus on unity of effort rather than the traditional unity of command (Rice 1997). It is critical to note, however, that in the end, the Center itself was not the key to success here. The personnel that staffed the C3IC were selected to understand and communicate with personnel from a different culture (Center for Army Lessons Learned, 1992). Moreover:

[t]he C3IC succeeded most of all because of the proper personalities – co-directors Major General Paul R. Schwartz for the United States and Major General Salah al Garza for Saudi Arabia – made it work. General Schwartz has acknowledged the specific pains required “to demonstrate the coalition” by a visible and vital personal relationship within the C3IC. The relationship, however, was not limited to the co-directors. It was expected, indeed, demanded at all C3IC levels (Skillett, 1993, p. 4).  

The C3IC then, was a direct and deliberate extension of personality and embodied the interpersonal sensitivities necessary for optimal effectiveness in multinational settings. As this example demonstrates administrative structures, technology and control mechanisms will only facilitate, and never replace, the human element in operations. And it may well be that personality will continue to play a role in the attitudes, behaviors, and interpersonal skills that will be required  in coalition teams and indeed in all multinational mission contexts. 

~ Joint Tactical Communications, CALL Newsletter 92-1, Ft. Leavenworth, KS: Center For Army Lessons Learned

. (Rice, 1997)


Rice A. J. (1997). Command and control: The essence of coalition warfare. Parameters, Spring, 152-67
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� (sample weighted mean r =.19)



� These researchers used the Need for Closure Scale. However, given that Neuberg and Newsom’s 2 factor structure was apparent in these results and that the Need for Closure scale effects have been shown to be driven by items from the PNS (and PFI) scale, exploration of this pattern of results would seem to be useful and legitimate.



� Bouckenhooghe et al. (2007) define hypervigilance as involving essentially two components: unfocused attention to all detail, including irrelevant detail, and also “… a sense of urgency and emotional excitement and search for immediate relief” (p. 609). Thus the somewhat counterintuitive result that individuals high in Decisiveness also engage in hypervigilance in response to decision conflict may be driven by this second aspect of hypervigilance.



�  unexpectedly PNS was not related to prejudiced attitudes in this study.



� Although they applied this calculation to the notion of individual’s roles within teams, such an approach would also be readily amenable to the notion of team personality composition.
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Abstract


As NATO moves into the 21st Century, it is facing new challenges.  The world in which NATO was developed has changed.  Religion, ethnicity and economics are no longer necessarily contained within a country, but rather reach beyond nation state boundaries to include regions that share common languages or interests.  Thus, language and cultural requirements are more complicated than in the past.  NATO and other international organizations should conduct their missions in a strategic environment that is far more complex than the past.  Many languages and dialects are spoken, rather than one national language.  Many diverse cultures exist side by side and are continuously in flux.  Flexibility, adaptability, and collaboration are critical for success in this global setting.  There is no "one size fits all" approach.  Language, regional, and cultural competencies allow organizations and individuals to adapt to whatever situation they must face.


To meet the challenges in this new complex, continuously changing strategic environment, the U.S. Department of Defense has fundamentally transformed its views on the value of foreign language, regional and cultural capabilities in achieving its strategic objectives and has launched a series of initiatives to develop requisite knowledge and skills in these areas.  This paper focuses on the strategic need to sharpen the Department's ability to better understand different world cultures and societies in order to work more effectively with U.S. global partners to lay a firm foundation for security and prosperity in the 21st Century.

1.0  THE CHANGING NATURE OF WARFARE

In the very depths of the cold war, the English philosopher and Nobel Prize winner, Bertrand Russell, saw clearly that the stand-off between the two superpowers would have to end and speculated upon the nature of the world that would remain after this dissolution had occurred.
  In the future, he projected we would not face an all-out conflict, but rather a sporadic and “messy” series of more “local” conflicts and engagements.
  In truth, the nature of what we understand about war itself has changed more in the last two decades since the demise of the superpowers stand-off than in the previous two centuries, or arguably the previous two millennia.  Indeed, we are now faced with challenges for which our traditional weaponry and doctrine have been ill-adapted, and traditional training and proclivities to win either the battles or the peace in which kinetic forces do not directly dictate who wins.  We could argue that the very nature of what connotes “winning” has itself changed.  

No longer are we involved in direct nation-to-nation warfare; and now “simple technology” possessed by individuals and small groups can inflict major damage.  Furthermore, enemies of peace no longer wear distinguishing uniforms, but blend into the indigenous population like chameleons, using their own people as shields.  The ability to take and hold the “high-ground” is no longer a primary objective.  Rather, we have moved through an evolution of engagement itself, where the inability to speak the language or adapt adequately to a culture can result in missing clues regarding human intentions and can impact efforts toward cooperation, a key element in ensuring regional stabilization, security and humanitarian progress.  Victory depends on information, perception, and on what and how we communicate as much as application of kinetic effects (Pace, 2006).  We are witnessing a crucial leap in the evolution of warfare which is based upon human cognition rather than weaponry. 

2.0  MISSION OF COGNITION


In this new paradigm, language and cultural understanding are increasingly important tools in achieving mission success.  Just as it has been traditionally important for diplomats to understand the customs and languages of another land, it has become increasingly paramount for front line military personnel to have skills related to this ability in varying degrees.  Stabilization, security, and humanitarian efforts require communication and cooperation with indigenous people, and are required even by our least experienced military members.  Moreover, an added emphasis must be placed on cultural and language skills due to the interdependence of today’s NATO coalition operations.  Integrated multi-national forces must command, plan, coordinate, and communicate effectively in order to achieve their common missions.  However, with members coming from different ethnic backgrounds, speaking different languages, and having histories and values that are different, this is easier said than done.  Even within the United States Department of Defense, military and civilian personnel possess vast diversity that presents both opportunity as well as challenges with respect to mission accomplishment.  


Intelligence gathering, interpretation, and information dissemination also are subject to cultural-interference.  Information is filtered through our own understanding of culture and language.  Furthermore, while some operations may require extensive knowledge and skills, others may require only basic cultural skills to work effectively with those on their own team.  What is the right amount and type of cultural/language competency required for a given position or operation?  Operational effectiveness requires it, and limited resources demand that key cross-cultural and language capabilities are managed efficiently within our militaries.  Key to success is recruiting, developing, and applying the right competencies in the right situation while developing generalized knowledge and skills that enable adaptation from one situation to another.  Understanding the determinants for effective cross-cultural interaction is also important to a management strategy.  A management strategy drives new policy, training, education, knowledge management, recruiting, research, and acquisition, systems.  Investment in the social and cognitive sciences can bridge the current gap.


The simple aphorism that “there are the hard sciences and then there are the difficult sciences” highlights an unfortunate reality.  Traditionally, in the minds of the general public, science seems to be focused on academic disciplines such as physics, mathematics, and engineering (see Shermer, 2007) but not on the understanding of human systems and their intricate, complex inner workings.  Consequently, the former are considered the hard sciences, or science with a capital “S,” whereas the latter are considered the soft sciences, or science with a non-capitalized “s.” 


The “hard” sciences provide a comforting viewpoint for many in the sense that they can produce tangible outcomes such as aircraft flying faster, guns shooting more accurately, or communication channels transmitting more efficiently.  Such outcomes can be measured with more straightforward, quantifiable measures and often guaranteed victory in the old kinetic war.  However, despite the surface perception, the so-called “soft” sciences are not easy.  In fact, the problems they pose are, in general, much less tractable to final, closed-end solutions.  The hard “soft” sciences are the critical in today’s environment and nurturing these sciences will provide payoff in the form of improved language, cultural, and regional capability.


How can and should current military forces and their allied civilian operatives, as well as other nations of like-minded persuasion toward peace and stability, react to such changing circumstances?  Within the United States Department of Defense, this question poses numerous and non-traditional challenges to which our troops on the ground and those responsible for their command, recruitment, equipping, and training are presently looking to respond.  

3.0  WHAT THE UNITED STATES DEPARTMENT OF DEFENSE IS DOING


The United States Department of Defense has recognized the need for a strategic shift toward a long-term investment in cultivating and equipping its military and civilians for the current “war on terrorism” and other security issues certain to arise in the future.  We may be successful in posturing ourselves well with the necessary knowledge and talent to meet the current challenges in Iraq and Afghanistan, but the geopolitical environment of the world will shift and the next threat to security may require expertise (e.g., language and cultural capabilities) in an entirely different region of the world.  Any solution, however, whether it is policy-driven, programmatic, scientific, or pedagogic, must be based on a premise of adaptability and agility for meeting the needs of tomorrow as well as the challenges of today.  Involvement in the global communities in which we live and work calls for a focused investment in the scientific exploration, research, application, development, measurement, and management of our cultural and language human capital.  World Security demands strong partnerships and an integrated approach to the cultural and language challenges facing us if we are to be successful in achieving our strategic goals and objectives.    


Our operational lessons learned and studies have provided the foundation for the United States Department of Defense’s new strategic direction in language and culture.  This strategy emphasizes the importance of developing and sustaining strong language and cultural foundational capabilities within the Force and ensuring the ability to surge on demand to meet unexpected challenges.  Strategic Planning Guidance (Fiscal Years 2006 through 2011) directed development of a comprehensive roadmap to achieve the full range of language capabilities necessary to carry out national strategy.  The pivotal document that has guided the Department is the 2005 Department of Defense Language Transformation Roadmap.  It has served as the blueprint for significantly strengthening language and regional capabilities through the innovative use of tools and techniques to identify the right skills through recruitment and selection, to develop and train individuals using advanced technology, and to assess capabilities for the mission.  The Roadmap is built upon the assumption (among others) that:


"Conflict against enemies speaking less-commonly –taught languages and thus the need for foreign language capability will not abate.  Robust foreign language and foreign area expertise are critical to sustaining coalitions, pursuing regional stability, and conducting multi-national missions especially in post-conflict and other than combat security, humanitarian, nation-building, and stability operations."  


The Defense Language Transformation Roadmap is the Department’s management guide for building language, regional and cultural knowledge skills required to meet our many and diverse mission requirements.  The Roadmap provides broad goals that ensure a strong foundation in language, regional and cultural expertise, a capacity to surge to meet unanticipated demands, and a cadre of language professionals. 


Leadership has continued to reinforce the importance of foreign language and regional expertise within the 21st Century Total Force.  The 2006 Quadrennial Defense Review drove an approximate 50 percentage increase in funding through the Future Years Defense Program for initiatives to strengthen and expand our Defense Language Program.  These initiatives span across technology, training, education, and recruitment and include the Army Heritage Speaker (09L) Program, Service Academy Language Training Programs, Foreign Language Proficiency Pay, ROTC Language Training Grants, Accession Screening Program, the National Language Service Corps, National Security Education Program, and the Defense Language Institute Foreign Language Center (DLIFLC).  The Strategic Planning Guidance for FY 2008 through 2013 outlines the national commitment to developing the best mix of capabilities within the Total Force and sets forth a series of Roadmaps that support the goals of the Defense Language Transformation Roadmap.

3.1  Managing Change within the Department

To ensure oversight, execution, and direction for this transformation, the Deputy Secretary of Defense assigned the Under Secretary of Defense for Personnel and Readiness responsibility for the overall Defense Language Program.  The Deputy Secretary then directed the appointment of Senior Language Authorities in the Military Departments, the Defense and Joint Staffs, Defense Agencies, and Defense Field Activities at the Senior Executive Service, and General and Flag Officer ranks to ensure senior-level involvement and oversight.  The Defense Language Steering Committee, composed of the Senior Language Authorities, was established to act as an advisory board and guide the implementation of the Roadmap.  The Under Secretary of Defense for Personnel and Readiness appointed the Deputy Under Secretary of Defense for Plans as the Department’s Senior Language Authority and Chair of the Defense Language Steering Committee.  The Defense Language Office was then established to ensure oversight and execution of the Defense Language Transformation Roadmap and to institutionalize the Department’s commitment to these critical competencies.  


A critical initiative of the Defense Language Transformation Roadmap has been to identify the capabilities and resources needed across the Department to meet mission expectations.  We have nearly completed a three year effort to identify the language and regional expertise requirements necessary to support operational and contingency planning and day-to-day requirements.  Simultaneously, we initiated reviews of all relevant doctrine, policies, and planning guidance to ensure that they include the need for language, regional and cultural capabilities.  These documents help us in developing and, more importantly, employing these war fighting and peacekeeping competencies. 

Previous to 2004, no comprehensive assessment had been conducted to identify the specific languages and proficiency levels within the Total Force.  The Department is conducting a self-assessment of in-house language capability and has learned that we have a significant capability not apparent to our management systems.  We now have policies in place so that individuals are routinely screened as part of the military accession and civilian hiring process.   

In order to encourage service uniformed members to identify, improve, and sustain language capability, we implemented a revised Foreign Language Proficiency Pay policy that increased the proficiency bonus from $300 maximum per month, up to $1,000 maximum per month.  The number of enlisted personnel who currently receive this incentive pay has increased about 21% since implementation of this policy change.  The use of language proficiency pay for civilians is also available.  Intelligence career field personnel and civilian personnel covered by National Security Personnel System may receive up to $500 per pay period provided the language proficiency facilitates performance of intelligence duties or is deemed necessary for national security interest.  

3.2  Building a “Learning” Organization to Strengthen the Foundation

Of the many occupational skills taught to our personnel, language and regional expertise are among the more difficult to address in a systematic manner.  Learning a foreign language is not easy and proficiency deteriorates over time, if not actively maintained.  The strategic languages we seek, such as Arabic and Chinese, are some of the most difficult to develop.


Regional expertise involves understanding complex issues in areas such as political, military/security, economic, sociological to include history and religion, scientific/technical, the geographic terrain, and, most importantly the cultural norms of a region.  It takes time and continuous study to ensure current and relevant knowledge as countries and regions change over time.  We must fully understand how to identify and catalog our regional expertise capability as we have with language.  Regardless, of the challenge, we do know that every member of the Department needs fundamental language skills and cultural awareness with a cadre of experts needing higher levels of proficiency, depending on the jobs and missions being performed.  


There are also challenges associated with selecting the languages and regions that should be taught or emphasized.  Unlike other primary job skills, language and regional expertise do not necessarily transfer from one location or area to another.  It is impossible to foresee with certainty where we will operate in the future and we must cultivate the capability of responding quickly to the unexpected, such as we did when Operation Enduring Freedom required a rapid development of language curriculum in Dari and Pashto. 


To acquire and sustain these capabilities, the Department of Defense committed to building and sustaining a “learning organization” that offers mission-focused instruction to all personnel at the appropriate times, with the appropriate delivery method such as deploying training technology, to support our people in maintaining and enhancing these hard won skills.  This learning begins even before potential recruits join the Total Force. 


Pre-accession language training focuses the Department’s effort on building language skills in future officers prior to commissioning.  The three Military Service Academies have enhanced their foreign language study programs to develop pre-accession language and cultural knowledge.  They expanded study abroad, summer immersion and foreign academy exchange opportunities; and added instructor staff for strategic languages.  The United States Military Academy and the United States Air Force Academy now require all cadets to complete at least two semesters of language study; and the United States Naval Academy requires its non-technical degree-seeking midshipmen to take four semesters of language study.  Language study programs have regional information such as socio and geo-political considerations and key aspects of culture embedded in the course of study.  The United States Military Academy and the United States Air Force Academy also established two new language majors of strategic interest, specifically in Arabic and Chinese.  The United States Naval Academy, for the first time in history, will offer midshipmen the opportunity to major in a foreign language, including Arabic and Chinese beginning with the Class of 2010.  The Academies are also aggressively pursuing increased opportunities for their cadets and midshipmen to study abroad to reinforce both their acquired language and culture knowledge, and currently have programs available in 40 countries.  


Reserve Officers’ Training Corps (ROTC) cadets and midshipmen also have expanded opportunities to learn a foreign language.  The Air Force and Navy have ROTC students accompany their academy counterparts during familiarization and orientation travel opportunities.  Of the 1,322 colleges and universities with ROTC programs, 1,149 offer foreign language study.  Significantly, many of the languages we need for current operations are not widely offered at this time.  Therefore, in 2007 the Department awarded four grants to colleges and universities with ROTC programs.  The goal of this pilot program is to provide grants to select colleges and universities with established ROTC programs to expand opportunities for ROTC cadets and midshipmen to study languages and cultures critical to national security.  Increasing the number of less commonly taught languages in college curricula remains a challenge in which we are actively engaged.  


There are dramatic changes in how the Department is training members who require language skills to perform their primary jobs.  Since the September 11, 2001, terrorist attacks, we have redirected training toward the strategic languages, such as Arabic, Chinese and Persian Farsi.  The Defense Foreign Language Institute Foreign Language Center (DLIFLC) is the Department's schoolhouse for training military personnel.  Over 2000 service members graduate each year having studied one of 24 languages.  One of the major programs implemented in 2006 and 2007 by the (DLIFLC) is the Proficiency Enhancement Program (PEP).  PEP is designed to graduate 80% of the students who enter in 2009 at increased language proficiency levels.  Changes include reducing the student-to-instructor ratio, increasing the number of classrooms, creating improved expanded curricula, retooling faculty training, deploying classroom technology integration, and expanding overseas training.  Cultural awareness has also been added to every language course.  


A critical component of our effort to improve language capability is to validate and deliver tools for measuring language proficiency.  We have taken steps to strengthen our Defense Language Testing System by updating test content and delivery.  Both our military and civilians take the same tests, thus we are able to use the tests scores to calculate a Language Readiness Index and determine current and projected language proficiency shortfalls.  We can then target our recruiting, training, and other interventions to reduce these shortfalls.  Delivering these tests over the Internet greatly increases the availability and accessibility of these tests to Defense language professionals worldwide.  The use of advanced technology to store and track proficiency test scores provides the capability to use this information for effective planning. 


The Department recognizes that not all personnel will be able or required to demonstrate intermediate or advanced level language skills and regional expertise; therefore, we are looking at technology to help meet some of these demands.  Technology, such as machine translation tools, will aid in bridging the gaps when the desired capability is not available.  However, regardless of how advanced the technology, it cannot replace the need for members to personally acquire the language skills and cultural knowledge to effectively interact with the local people and leaders.  Department policy, therefore, requires that military units deploying into, or through foreign territories be equipped, to the greatest extent practicable, with an appropriate capability to communicate in the languages of the territories of deployment or transit and to operate with an appropriate knowledge of the cultural norms.  


The Department has taken great efforts to prepare members to achieve optimum outcomes by understanding the regions and cultures in the areas to which they are deployed.  All the Military Services have incorporated regional and cultural information within the various Professional Military Education (PME) curricula.  The Military Services have also established Centers of Excellence to oversee and standardize training and impart essential and mission-targeted cultural training to their members.    


In 2007, the Under Secretary of Defense for Personnel and Readiness called together more than 120 senior Department leaders to identify regional and cultural capabilities needed for the global world.  This forum served as the foundation to develop operationally relevant cultural policies and synchronize efforts across the Department.  A key outcome from the Summit was the need to establish a Department of Defense Center of Excellence to help integrate and synchronize efforts to establish cultural communication skills and cultural awareness for military and civilian personnel across the Department.  The general purpose of the Center will be to conduct and ensure quality cultural research, measurement, and training while providing integration and synchronicity of cultural research, training, acquisition, and personnel programs across the Department, Academia, Industry, and with our International partners.  It is critical that efforts include the international community as part of the solution.  As we work together on the battlefield, we must work together programmatically to solve the language and cultural challenges that we face.


Getting the right information to deploying personnel in time to be useful, but not so early that it is forgotten before they arrive, is “just-in-time” training.  We have significantly improved our methods for providing language and regional familiarization training to units during their deployment cycles.  The Defense Language Institute Foreign Language Center’s (DLIFLC) foreign language and cultural instruction extends beyond the classroom to service members and civilians preparing for deployment by offering Mobile Training Teams, video tele-training, Language Survival Kits, and online instructional materials.  Since 2001, the DLIFLC dispatched over 434 Mobile Training Teams to provide targeted training to more than 50,000 personnel.  Deployed units have received over 800,000 Language Survival Kits (mostly Iraqi, Dari, and Pashto).  Field Support Modules outlining the geo-political situation, cultural facts, and fundamental language skills, key phrases and commands are available for 31 countries in 38 languages on the DLIFLC website.  There are 31 on-line language survival courses.  Computer-based sustainment training is available as well via the Global Language On-line Support System, which supports 15 languages and six more language sustainment courses are available through Distance Learning.


Ensuring that we have a strong foundation in language and regional expertise involves reaching out for personnel who already possess these skills to bring into our Total Force.  All of our Military Services have developed heritage-recruiting plans to bring personnel into the force with key language skills and regional expertise.  These plans focus on reaching out to our heritage communities and their children who possess near-native language skills and knowledge of the culture.


One particularly successful program is the Army 09L Interpreter/Translator Program.  The Army launched this pilot program in 2003 to recruit and train individuals from heritage Arabic, Dari, and Pashto communities to support operations in Iraq and Afghanistan.  The program was so successful that in 2006, the Army formally established the 09L Translator Aide as a permanent military occupational specialty with a career path from recruit through sergeant major.  More than 450 native/heritage speakers have successfully graduated; an additional 150 personnel are currently in the training pipeline.  The Army continues to expand and develop the program in response to the positive feedback from the members and the commanders and war-fighters in the field.  


Additionally, we have embedded recruitment of key language skilled individuals into our civilian recruiting efforts, thereby recruiting individuals with critical skills to include languages to serve in mission critical occupations.  We have developed a comprehensive outreach program with colleges, universities and professional and heritage associations; reenergized our branding and marketing materials; and revamped our “Go Defense” recruitment website to attract individuals to the Department of Defense as the “Employer of Choice.”  Our recently updated website include vignettes of current Department employees in mission critical occupations, including language, who discuss their work and the satisfaction they realize from it as well as the benefits of working for the Department of Defense.  

3.3  Ensuring Surge Capability—Generating Competencies to Meet the Unexpected 


As we evaluated our operations in Afghanistan and Iraq, it was obvious that we did not have sufficient language capability within the Force to meet demands.  We therefore looked to the civilian population for this expertise.  As a result, highly proficient contract linguists have been made available to commanders in theater.  This is one example of how we can generate a surge capability harvesting language resources from the talent pool within and outside our country.  We are also developing appropriate processes to maintain contact with our military and civilian retirees and separatees.  The goal is to build a personnel database with language and regional experience information that would allow us reach-back capability for voluntary recall.  While current surge capability is obviously focused on ongoing operations, we are also looking beyond for potential or emerging areas in which the Total Force might be called upon to operate. 


3.4  Building Professionals

Current military operations and the reality of future engagements reinforce the reality that the Department of Defense needs an improved capability in languages and dialects of strategic interest.  Higher levels of language, regional and cultural knowledge and skills are needed to build the internal and external relationships required for coalition/multi-national operations, peacekeeping, and civil/military affairs.  In 2005, the Department began building a cadre of language specialists possessing high-level language proficiency (an Interagency Language Roundtable (ILR)
 Proficiency Level 3 in reading, listening, and speaking ability or 3/3/3) and regional expertise.  We are working to identify the tasks and missions that will require this professional-level proficiency and determine the minimum number of personnel needed to provide this language capability.  


3.4.1  Managing Professionals

The Department has spent a great deal of effort in managing its cadre of uniformed regional experts—the Foreign Area Officers (FAO) by establishing a common set of standards across the Department.  Most importantly, policies require the Services to establish FAO programs that  “deliberately develop a corps of FAOs who shall be commissioned officers with a broad range of military skills and experiences; have knowledge of political-military affairs; have familiarity with the political, cultural, sociological, economic, and geographical factors of the countries and regions in which they are stationed; and, have professional proficiency in one or more of the dominant languages in their regions of expertise.”
  


The purpose of this approach to the FAO Program is to build a highly qualified corps of military officers capable of operating in a joint environment with similar training, developmental experiences, and expertise.
  In 2007, there were approximately 1,600 FAOs designated, qualified or are in training.  We anticipate this number to grow to 1,700 in 2008.

A series of metrics have been established to track accession, retention, promotion and utilization rates which allow us to centrally monitor the overall success of the DoD FAO Program in general and each military Service FAO selection process in particular.  These metrics are used to oversee the DoD joint FAO Program, provide insights into the best practices of each program, and can be used as the basis for program changes. 

4.0  SUPPORTING THE NATIONAL AGENDA


As a country, the United States has not robustly embraced the need for foreign language education.  As the Department of Defense realized a requirement to increase those who can communicate in other languages and those who can communicate at higher levels of proficiency, it became clear that we needed  to assume a more proactive role in promoting and encouraging language education in the American population.  We need to be able to identify and recruit individuals who have the language skills and regional expertise needed both today and tomorrow.  In June 2004, the Department convened a National Language Conference to begin dialog and stimulate thinking to this end.  This conference brought together over 300 leaders and practitioners from Federal, state, and local government agencies, academic institutions, business and industry, foreign language interest groups, and foreign nations.  The proceedings led to the publication of a White Paper, A Call to Action for National Foreign Language Capabilities, outlining a number of key recommendations.  The White Paper set the stage:


"The terrorist attacks of September 11th, the Global War on Terrorism, and the continued threat to our Homeland have defined the critical need to take action to improve the foreign language and cultural capabilities of the Nation.  We must act now to improve the gathering and analysis of information, advance international diplomacy, and support military operations.  We must act to retain our global market leadership and succeed against increasingly sophisticated competitors whose workforces possess potent combinations of professional skills, knowledge of other cultures, and multiple language proficiencies.  Our domestic well-being demands action to provide opportunities for all students to learn foreign languages important for the nation, develop the capabilities of our heritage communities, and ensure services that are core to our quality of life."


In January 2006, the President of the United States announced the National Security Language Initiative (NSLI).  The Initiative was launched to dramatically increase the number of Americans learning critical need foreign languages such as Arabic, Chinese, Russian, Hindi, and Farsi.  The Secretary of Defense joined the Secretaries of State and Education, and the Director of National Intelligence (DNI) to develop a comprehensive national plan to expand opportunities for United States students to develop proficiencies in critical languages from early education through college.  The White House provides ongoing coordination as partner agencies work to implement this plan.


The focal point for the Department's role in the NSLI is the National Security Education Program (NSEP).  NSEP represents a key investment in creating a pipeline of linguistically and culturally competent professionals into our workforce.  NSEP provides scholarships and fellowships to enable American students to study critical languages and cultures in return for federal national security service.  NSEP partners with universities, providing grants for the development and implementation of National Flagship Language programs, specifically designed to graduate students at an ILR level three (3/3/3) language proficiency (in reading, listening and speaking modalities) in today's critical languages.  These programs provide a major source of vitally needed language expertise in the national security community.  As part of the Department of Defense's contribution to the NSLI, the NSEP has expanded the National Language Flagship Program to establish new Flagship programs in Arabic, Hindi, and Urdu and to expand the Russian Flagship to a Eurasian program focusing on critical Central Asian languages.  The Flagship effort serves as an example of how NSLI links Federal programs and resources across agencies to enhance the scope of the Federal government's efforts in foreign language education.  For example, the Flagship program is leading the way in developing programs for students to progress through elementary, middle, and high school and into universities with more advanced levels of language proficiency.  This enables our universities to focus more appropriately on taking a student from an intermediate or advanced level to the ILR 3 or professional proficiency.  While focusing on early language learning, this effort has already succeeded in enrolling ten students, as freshmen, from Portland, Oregon high schools in an experimental advanced, intensive four-year Chinese program at the University of Oregon.  We have also awarded a grant to the Chinese Flagship Program at Ohio State University to implement a statewide system of Chinese programs.  Finally, we awarded a grant to Michigan State University to develop an Arabic pipeline with the Dearborn, Michigan school district, announced in conjunction with a Department of Education Foreign Language Assistance Program grant. 


Our second commitment to the President's NSLI is the launching of the National Language Service Corps (NLSC) pilot program.  This effort identifies Americans with skills in critical languages and develops the capacity to mobilize them during times of national need or emergency.  The NLSC represents the first organized national attempt to capitalize on our rich national diversity in language and culture.  


Recently, Department coordinated a series of regional summits to engage state and local governments, educational institutions, school boards, parents, and businesses at the local level in addressing foreign language needs.  The NSEP reached out to the expertise of its three Flagship Universities – in Ohio, Oregon, and Texas to convene these summits and to develop action plans that reflect an organized and reasonable approach to building the infrastructure for language education at the state and local level. 


Industry, academia, federal, state, and local government, and international partners must continue to work together toward mutual benefit. The United States continues to seek out and increase collaboration with these entities. 

5.0 The Need to Work Together 


Gatherings such as The Human Factors and Medicine (HFM) Panel program committee for Research Symposium #142 or HFM-142, 'Adaptability in Coalition Teamwork,' this is a good first step in elevating the awareness of the relevance of studying and applying knowledge of culture in today’s multi-national forces.  Our experts and various organizations must be encouraged to continue to exchange information through these events.  We can begin to cultivate our ideas and efforts toward our common goal of promoting peace and stability. 


The Department of Defense seeks collaboration with its international partners to identify and meet coalition cultural and language requirements.  It is conceivable that an international working group could be formed to explore ways of sharing research, innovative tools and techniques, and expertise to better understand and develop language, regional and cultural capabilities in support of our shared goals.


6.0 CONCLUSION 


The United States Department of Defense is leading an effort in the public and private sectors of the United States to develop a globalized workforce through the development of language, regional and cultural capabilities and is deeply committed to this initiative.  The Department has fundamentally transformed its approach to foreign language and cultural capabilities and in doing so has ignited a spark across the nation that is resulting in increased language and international education programs in schools and colleges.  The need for language, regional and cultural competence is real and critical and is not confined to the Department of Defense or the shores of the United States.  We clearly face a world challenge that will require that we embrace the diversity that makes us who we are, while at the same time, we work together to solve the complex global challenges that face all of us.  
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Abstract


Introduction: The German Field Hospital in Kabul, Afghanistan, role 3 for ISAF, was a hospital where used to work about 170 personnel of 7 to 8 nationalities depending on the period. The fact that a French anesthesiologist and intensivist was nominated for the job of clinical director from November 2005 to February 2006 represented a challenge in the difficult topic of coalition teamwork. Solutions are proposed.


Material and methods: In 2005-2006, in the German hospital of Kabul used to work together personnel mainly from Germany, but also from Denmark, France, Hungary, Portugal, Slovenia and Afghanistan.


Beside his or her job as a medical doctor, a specialist, the clinical director has different roles to play. On the first hand, on the inner side of the hospital: he or she supervises the technical activity of the hospital and the duty lists, organizes the reception in case of mass casualties, decides if local national patients can be accepted in the structure regarding the availability of means and technical abilities and acts as an interface between the administrative command of the hospital and the clinical actors.


On the other hand, he or she has also a function regarding the outer side of the hospital as he or she is the privileged correspondent for the doctors from roles 1 and 2 as well as for Afghan doctors.


Results: These activities lead to a permanent interaction with the multinational surroundings and therefore necessary coalition teamwork.


Main identified problems are difficulties in communication, most of the time due to lack of a mastered common language.


Then come cultural problems because of differences in education and ethical considerations.


The military background adds national constraints through differences of doctrine regarding the role of deployed personnel, in particular with the implication in medical help to local national populations and authorization or not to go out of the compound, what conditions the taking part in outhospital interventions for instance or international meetings for education and cohesion.


Discussion: Solutions to consider could be a better linguistic training for all military people likely to be deployed, the extension of programmed exchanges of personnel from different countries members of NATO, in peace condition, for instruction periods allowing the growing used to methods of work from other teams and development of adaptability skills, the use of simulation, generalization of procedures for practice standardization within NATO and performance of repeated exercises “down range” to let manpower take their place in real conditions of coalition teamwork.


Conclusion: Coalition teamwork raises numerous problems we must overcome to improve interoperability that is essential to optimize the operational capabilities of our multinational teams.


1.
Introduction


The German Field Hospital in Kabul, Afghanistan, was a role 3 for International Security Assistance Force (ISAF) in the area of operations Kabul. In this hospital used to work about 170 personnel of 7 to 8 nationalities depending on the period. As a habit, the clinical director of this German structure was a German doctor, most of the time a surgeon. The fact that a French anesthesiologist and intensivist was nominated for this job from November 2005 to February 2006 represented a challenge in the difficult topic of cooperation. This experience highlighted problems raised by the differences between the actors of this “forced melting pot”. Solutions are proposed to enhance feasibility and quality of coalition teamwork.


2.
Material and methods


2.1  Missions


In 2005-2006, the German Field Hospital of Kabul was a cosmopolitan organization which received, as main mission, to provide medical care to German soldiers and allied ISAF/Operation Enduring Freedom (OEF) soldiers. Depending on the available resources, its second level mission was toward German citizens, people belonging to Governmental (GO) or Non Governmental Organizations (NGO), people working for international companies and international expatriated citizens, then toward local nationals.


2.2  Personnel means


In this German Field Hospital used to work together about 170 personnel mainly from Germany, but also from Afghanistan, Denmark, France, Hungary, Portugal, Slovenia and on a limited period of time and small number of manpower basis, sometimes also from other nations. Afghan workers were the interpreters and cleaning people, and the other personnel split to cover the large range of hospital and medical evacuation tasks: doctors, nurses for the Intensive Care Unit, ward and medical evacuation unit, X-ray and laboratory technicians, operating room and sterilization personnel, a pharmacist and his assistants, a dentist and his assistants, a veterinarian and his assistant, armored vehicle drivers, administrative and technical maintenance personnel.


2.3  Clinical director’s roles


As previously mentioned, the clinical director was usually a German surgeon. In November 2005, a French anesthesiologist and intensivist was nominated for this job. Beside her tasks as a medical specialist, she had different roles to play.


2.3.1  Inner side of the hospital


On the first hand, she supervised the technical activity of the hospital: she was responsible for the program in the operating rooms and ward occupancy with vacant bed management to make sure the hospital could always fulfill its 1st mission and provide care to soldiers. In relation with the Medical Rescue Coordination Center (Med RCC), she decided if local national patients could be accepted in the structure regarding the availability of means and technical abilities. She checked or helped the production of duty lists, organized with the Medical Incident Officer (MIO) the reception and course of patients when mass casualties occurred, was appealed as an adviser for various medical or organizational problems and acted as an interface between the administrative commanding staff and the clinical actors of the hospital.


2.3.2  Outer side of the hospital


On the other hand, she also had a function regarding the outer side of the hospital as she was the privileged correspondent for role 1 general practitioners from different nations and role 2 other specialists, as well as for GO or NGO people needing information or support and Afghan doctors working in local national medical structures.


3.
Results


This large range of activities entailed a permanent interaction with the multinational surroundings and therefore necessary coalition teamwork. It highlighted problems raised by the differences between the actors of this “forced melting pot”.


3.1  Communication


3.1.1  Language


Main identified problems are difficulties in communication, most of the time due to lack of a mastered common language.


We will not list the problems brought up by non-understanding of the patients. For instance, not knowing their past medical history and allergies or not being able to explain what is to be done may have hazardous consequences for them. The need for a translator is obvious.


As far as NATO teams are concerned, English language is recognized as the international language but each country has its own policy regarding foreign languages education, in term of age to begin to learn and which language to promote. So, even regardless of the capabilities of each person to become skilled at a foreign language, national differences in study induce a bias. Nevertheless, every level of patients’ care requires a good comprehension between members of the team. This condition turns out to be more vital though harder to meet when stress (critical status of the patient(s) in emergency or threatening situation for the team) impairs one’s ability to speak a foreign language. This issue becomes even more acute in a noisy environment and/or when telephone or radio communications are needed.


3.1.2  Network


Despite ongoing battlespace digitization, communications among medical teams rely too often on cell phones and so local networks which are unsuitable for medical confidential data, not proper in term of intelligence and insecure because they are down when things go bad or don’t cover all the appropriate areas.


Moreover, multinational situation complicates the task because each nation may have its own network and it sometimes makes it hard even for the joint operation center.


3.2  Cultural issues


After communication come cultural problems because of differences in education and ethical considerations.


These differences induce divergences in the ways of analyzing difficulties, taking decisions and solving problems that may lead to conflicts between personnel, especially when a multinational team takes care of wounded people from motherland of part of the team or if death is involved.


Depending on where they are from, people can be taught to act or react differently regarding the situation. In some places it can be dogmatic to obey, “whatever the orders are” and in other places, questioning and proposals can be authorized from subordinates or younger fellows. The attitude of personnel from second location can seem very disrespectful for a leader from first location and non-understanding or misinterpretation of behavior due to cognitive biases is a root cause for errors.


3.3  Military background - National supremacy


Though they work in the same team, under the aegis of NATO, individuals from different countries don’t have the same rules enacted by their government regarding their role when they are deployed. These differences in doctrine add constraints for coalition teamwork.


Most of NATO members’ medical teams have a direct implication in medical care provided to local national populations when they are deployed, for force protection reasons and because it keeps the whole group in dynamics of daily cares, not just waiting for “something to happen”. If part of the team doesn’t have authorization for this implication, it impairs the team functioning.


As another example, for security reasons, a number of countries may not allow their citizens to go out of the compound except for exceptional proven critical missions; otherwise they involve their own responsibility if they are hurt. It means, for instance, they are reluctant to take part in a duty list for outhospital interventions, so other nationalities are oftener on call. In the same way, regularly international meetings are organized for education and cohesion purpose. Usually these conventions are successively hosted by the different national camps, what appears to be an obstacle for the attendance of personnel who don’t have country consent to exit their working structure.


4.
Discussion


More and more, theatres of operations involve multinational teams because the task demands complementarity of certain units but also because mutualization of means lightens the weight of constraints on a single nation.


Because of the high number of theaters to cover and scarcity of personnel in our armed forces, it seems difficult to envisage a recruitment that would only qualify for deployment personnel with recognized faculties of adaptability.


Nevertheless, as coalition teamwork trends toward an increase but trips over above-mentioned obstacles, solutions must be developed to improve quality of interactions so that a multicultural distributed group of juxtaposed individuals may become more effective as a cohesive team.

4.1  Linguistic training


One of the major problems in coalition teamwork is a common mastered language, so linguistic training for all military people likely to be deployed should be considered as a crucial issue.


Nations should apply a resolute policy to enhance English practice since the beginning of enlistment in initial military courses. In the framework of NATO, certification process could insert items checking the efforts to spread linguistic training.


4.2  Periods of instruction abroad


Even if we master a common language and so understand the words we are speaking, our cultural differences still are likely to hinder the performance of our multinational team.


It seems interesting to extend the already experienced and bilaterally appreciated programmed exchanges of personnel between different countries, members of NATO, in peace condition, for instruction periods. On one hand it allows the trainee to grow used to methods of work from other teams and to develop adaptability skills, on the other hand it also teaches the welcoming team to share and receive behavioral informations. All this requires on both sides human qualities as an open mind and tolerance, but even in case of a high level of these qualities fails, to go through this kind of experience (for the person who is immersed in a foreign environment as well as for the welcoming team) leads to a better mutual comprehension that often lacks in multicultural teams made up with individuals who seldom or never have been confronted with the necessity to adapt to diversity.


4.3  Simulation


When a situation is potentially dangerous, occurs too seldom to be taught in real life, or involves major stakes so that we don’t want it to fail, simulation is useful for training. In medicine, simulation uses a wide range of tools (from basic partial body mannequins to very complex full-scale simulators or even real actors in a sort of role-playing game, with an intermediate step utilizing a computer) and covers a wide range of situations (from how to insert an intra-venous line or read an EKG to leadership training or crisis management).


Team-cognition is a key component to achieve mission goals in distributed multicultural operations. Simulation-based training systems are designed (among other aims) to optimize team efficacy by training in cognitively-based skills such as situation assessment and decision making, using complex and degraded situations, enhancing a shared understanding of the task, the equipment and the teammates. These programs could be developed at a NATO level.


4.4  Standardization


A source of team performance hindering is a discrepancy in practice.

Generalization of procedures for practice standardization within NATO would entail a more harmonious way of working that would lower the impact of individual differences. Nevertheless, we know how difficult it is to implement such a process in a national team, so we can imagine how difficult it is to apply it on an international basis with the supplementary difficulty of diversity of theatres and possible situations.


4.5  Exercises


Once individuals are deployed, they must adapt quickly to their new team to ensure the mission.


Performance of repeated exercises “down range” to let manpower take their place in real conditions of coalition teamwork entails team getting into its stride. Exercises must be as realistic as possible and their needed frequency is in inverse ratio to the mission level of activity, while taking also mandate turnover into account.

5. Conclusion


Coalition teamwork raises numerous problems we must overcome to improve interoperability that is essential to optimize the operational capabilities of our multinational teams. Main thrusts to implement from now on are linguistic training, international exchanges in peace time and exercises during deployment, and those to keep working on are simulation and standardization because we still need more studies to complete these tools and assess the best way to make good use of them.
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Abstract 


This paper describes a simulation training approach based on an intelligent agent infrastructure that models the consequences of soldier interactions with local populations not just during the interaction itself but over the longer course of time as local observation and opinion of the interactions propagate through local society. Thus, the training approach fosters an awareness that cultural interactions function on multiple levels, from the more immediate interaction to more distal and abstract cultural dynamics, while providing context-specific modeling of possible longer-term effects within a particular culture. 


We developed profiles of different characters within the local culture. These include four age groups (children, young adults, adults, and older adults) of both genders and having varying degrees of influence. There are also two soldier profiles representing individuals who have more or less appreciation for how cultural awareness plays out in interactions with local populations. From interviews with pre-deployment soldiers at Fort Polk (most of whom had previous deployments to Iraq or Afghanistan) we devised “culturally alert” and “culturally blind” soldiers. Culturally alert soldiers view culture as a tactical and strategic component of the unfamiliar terrain and are alert to cultural cues in order to safely and effectively navigate that terrain. They understand the components of interaction with men and women of Arab cultures, are constantly using their cultural radar, and make decisions about actions based on a long view rather than simply focusing on the immediate event. Culturally blind soldiers are unaware of the importance of cultural cues as navigational aides in the unfamiliar cultural terrain. They are “flying blind,” and are vulnerable to inadvertently causing harm to themselves and civilians in the unfamiliar terrain.


The opinion transmission model derives from classical works on rumor and recent work on rumors in Iraq. The nature and probability of transmission varies for each type of individual and is influenced by the probability of different types meeting each other and exchanging information. The pairing of opinion provider and recipient also influences the likelihood of further transmission in original or changed form, and the urgency of transmission. Both the agents and the transmission model are modeled using the Cybele agent infrastructure (www.opencybele.org) which provides an event-driven run time environment for agents. 


The described effort (funded by the Office of the Secretary of Defense as an SBIR Phase I proposal), lays the foundation for further work which will encompass a greater number of agents and more sophisticated scenarios that support more open-ended interactions.


Introduction


The U.S. Army has prescribed cultural awareness as an important soldering skill for effectiveness in future operating environments. Most treatments of cultural awareness emphasize understanding cultural norms governing specific interaction protocols (i.e., “DOs and DON’Ts). Such awareness must also include an understanding of super ordinate cultural systems and dynamics that generate 2nd and 3rd order consequences of immediate cross-cultural interactions. Accordingly, this awareness is labeled higher order cultural awareness. We briefly summarize three concepts that can help inform the idea of higher cultural awareness – situational awareness, cultural intelligence, and the nature of rumor transmission.

Models of situational awareness emphasize three components – perceptions of environmental elements, the accurate interpretation of such elements, and predicting or forecasting how the present state of these elements will change or influence subsequent behavior. These models suggest, then, that cultural awareness should include skills in perceiving and interpreting meaning in cultural environment. They also indicate that cultural awareness includes skills in understanding the import present cultural elements have for future cross-cultural interactions. This paper goes further, though, in suggesting that cultural awareness reflects an understanding and projection not only of elements in the immediate cross-cultural interaction, but also of the systems in the cultural environment from which these interactions arise. Thus, awareness in cultural situations has multiple levels, from the more immediate interaction to more distal and abstract cultural dynamics.

Theories of cultural intelligence argue that cultural adaptability derives in part from an understanding of the cultural self, and the self embedded within different cultures. They also argue that such intelligence includes perceptions and accurate interpretations of systems-level processes, and the ability to reason from these interpretations to decode particular cultural clues and interactions. These theories provide a major conceptual basis for defining, measuring, and developing skills in higher order cultural awareness.

Research on rumor and rumor transmission provides an example of the kinds of procedural knowledge that contributes to cultural awareness. Cross-cultural situations in Iraq, particularly those occurring at checkpoints or in crowd control scenarios, are rife with the uncertainty, anxiety, and relevance that give rise to rumors. Further, the Iraqi social system is comprised of networks that facilitate the widespread dissemination of rumors along channels not obvious to most American soldiers. Accordingly, higher order cultural awareness requires accurate mental models of the kinds of networks existing beyond the immediate cross-cultural setting of the soldier’s actions. Such awareness should help soldiers navigate and be more effective within foreign milieus

This paper suggests several principles for cultural training simulations. First, the content and learning objectives should center on the components of cultural awareness. Initial development of the training curriculum may require further specification of these components. Second, the design of the training delivery system, particularly the content of the training vignettes and scenarios should reflect the elements that influence higher-order cultural dynamics. For example training vignettes can vary along the dimensions of social networks so that participants develop an understanding of such networks and their role in rumor transmission. Third, the assessment tools used to measure progress in training and the overall gains from training should be grounded in the components of higher order cultural awareness. Accordingly, assessment tools should be scenario or situation-based, providing to participants an array of cultural elements at multiple levels, and determining to what degree they can perceive, interpret, and forecast cultural dynamics. Taken together, these training principles enhance the likelihood of growing cultural skills necessary for present and future soldier effectiveness. 

These principles were integrated into the design of the Simulation-Based Training Approach to Cross-Cultural Training. We tailored the components of cultural awareness to Arab cultures, designed the training delivery system to accommodate trainee choices that influence the formation of local opinion and the subsequent transformation and propagation of opinions throughout the local culture, and enabled scenario-based assessment tools oriented toward cultural elements. 


In his essay on Napoleon’s 1808 invasion of Spain (Smith 2004), George Smith identifies the Spanish resistance as the origin of the term “guerrilla” and explains that the French made the key error of “cultural mirror imaging” – they assumed that Spanish government, economy, and motives were similar to their own and carried out their invasion based on behavioral assumptions that turned out to be wrong. Napoleon also underestimated the role of religion, the Catholic Church, in influencing the people’s willingness to engage in what was to become an ideological struggle (p. 25). 

Napoleon’s cultural miscalculation resulted in a protracted struggle of occupation that lasted nearly 6 years and ultimately required approximately three-fifths of the Empire’s total armed strength, almost 4 times the force of 80,000 Napoleon originally had designated for this duty. The sapping of the Empire’s resources and energy in countering the Spanish resistance had far-reaching implications and proved to be the beginning of the end for Napoleon. He was unfamiliar with this new type of warfare, which was rooted in the people and drove a wedge between conventional military victory and the achievement of his strategic design. (p. 25) 

This two-century-old example resonates with current rhetoric about “the long war” described by Carafano and Rosenzweig (2005). Indeed, former Commander Anthony Zinni (quoted in Smith, p. 26) observed: “We need to talk about not how you win the peace as a separate part of the war, but you have to look at this thing from start to finish. It is not a phased conflict; there is not a fighting part and then another part. It is a nine-inning game.” 

The realization that current actions on the ground are situated in larger contexts is critical to the understanding and behavior of each individual soldier, particularly in close interactions with local people. Dr. Zaharna, our expert in Arab cultures, notes that this contextual picture is even more critical given key differences between American and Arab cultures. A particularly important difference is the Arab tendency to see individual actions, events, entire lifetimes, and more as part of a long narrative that overshadows the here and now. In interactions, this long narrative plays out in the form of persistence –ideas that are formed or received are transmitted almost indefinitely. This quality, especially when manifested in a cultural setting more based on oral storytelling and knowledge transmission than American culture, was the genesis of our approach to the opinion propagation model on which our simulation is based. 


Supporting Literature


Higher Order Cultural Awareness


We decided early in the project to focus on the second- and third-order effects of interactions between deployed American soldiers and local people in Arab cultures. In relation to a soldier’s overall cultural competence, we named this component higher order cultural awareness. We reviewed three topic areas: situational awareness, cultural intelligence, and opinion propagation, to define the elements of higher order cultural awareness. These elements would be one basis for didactic instruction within the proposed training program, as well as for the scripting of training scenarios and vignettes. 

The recently published Army manual on “Counterinsurgency” (FM 3-34; U.S. Army, 2006) emphasized cultural awareness as a critical soldiering skill in today’s military operating environments. For example, the manual notes “U.S. military officers require a strong cultural and political awareness of [host nations] and other multinational partners” (p. 2-6). It also argues that:

Cultural awareness has become an increasingly important competency for small-unit leaders. Perceptive junior leaders learn how cultures affect military operations. They study major world cultures and put a priority on learning the details of the new operational environment when deployed. Different solutions are required in different cultural contexts. Effective small-unit leaders adapt to new situations, realizing their words and actions may be interpreted differently in different cultures. (p. 7-3)

The USMC Cultural Awareness Working Group offers a similar view:

Cultural Awareness is not a “SASO” or Small Wars requirement – it is integral to the full spectrum of warfare and military operations. (slide 5)

Cultural awareness refers fundamentally to an understanding of (a) one’s culturally-related attitudes and beliefs, and how these attitudes and beliefs affect one’s behavior, and (b) the morays, attitudes, and beliefs that characterize other cultures (Burke, Salas, Stagl & Fowlkes, 2002; Littrell & Salas, 2005; Salas, Burke, Wilson-Donnelly & Fowlkes, 2004), and the models of cultural intelligence offered by Earley & Ang, (2003. Cultural awareness can range in complexity from a simple understanding of cultural customs (“cultural DOs and DON’Ts’) to an understanding of the complex interrelationships among cultural systems and dynamics. The latter reflects a higher order cultural awareness, where an individual understands not only the discrete cultural meaning of particular behavior and events, but also how these create reverberating influences though connected cultural systems. More importantly, this individual can also forecast how such influences evolve to affect future specific behavioral interactions. 

The learning objectives of the proposed training program are broadly to enhance a participant’s understanding of cultural dynamics and improve his or her ability to forecast the effects and reverberations of cultural interactions. The program uses a vehicle control point (VCP) scenario to examine how cultural reverberations from earlier contacts and interactions at a particular VCP affect interactions at later time periods at the same location, or in other local village contexts. Thus, the training intervention broadens the context of the cultural interaction from the immediate here and how event between a soldier and a specific local individual or group to the larger context of the long narrative about interactions between cultures and the resulting perspectives. Given the long war characteristics of current conflicts, deployed soldiers must become culturally alert. We also describe our effort to understand this problem, particularly in relation to U.S. military deployments within Arab cultures, and develop models for developing pedagogy and curriculum to meet these needs. 


Situational awareness

The U.S. Army has defined situational awareness (SA) as “the ability to have accurate real-time information of friendly, enemy, neutral, and non-combatant locations; a common, relevant picture of the battlefield scaled to specific levels of interest and special needs” (TRADOC Pam 535-5, cited in Graham & Matthews, 1998. p. 2). This perspective reflects SA as representing one’s perception and understanding of an immediate battlefield context and all of its crucial elements. However, the elements of the immediate battlefield can be in turn influenced by elements and dynamics in the larger embedding strategic, national, and cultural contexts. Also, this definition reflects a predominately static view of the battlefield, representing those relatively immediate situational elements that would influence a soldier’s military decision making. 

Endsley (1988; 1997) offers a broader definition of situational awareness. She defines SA as “the perception of the elements in the environment within a volume of time and space, the comprehension of their meaning, and the projection of their status in the near future (Endsley, 1988, p. 97; cited in Endsley, 1997, p. 270). Thus, SA has three levels (Endsley, 1997). The first refers the perception or sensing of “the status, attributes, and dynamics of relevant elements in the environment” (Endsley, 1997, p. 270). Thus, SA begins with the conscious awareness of all elements that can presumably affect one’s subsequent decisions. Generally, as suggested by measures of SA offered by Endsley (1995), these elements refer to those that are in the relatively immediate time and space. 

The second level of SA refers to the interpretation and comprehension of the elements defined in Level 1 SA. This idea recognizes the point that perception of elements is not enough – one must understand their meaning and significance to decision choices and actions. Such awareness results from interpreting the meaning in a particular but holistic configuration or pattern of elements in the situation. Again, measures of SA imply that Level 2 SA refers to meaning of the configuration of elements in the immediate physical time and space (Endsley, 1995). 

The third level of SA reflects a projection of “the future actions of the elements in the environment, at least in the very near term” (Endsley, 1997, p. 271).Thus, it represents an estimation of how elements will change as the situation evolves. Accordingly, Level 3 SA becomes encoded as a model of how current events will change or influence the direction of future events. 

This perspective of SA suggests several applications to a definition of cultural awareness. First, insofar as cultural factors and events are crucial elements in a soldier’s operating environment, then their perception (Level 1) interpretation (Level 2) and their projection (Level 3) become crucial to awareness. That is, as cultural factors infuse a situation, then cultural awareness becomes increasingly synonymous with situational awareness. However, culture reflects dynamics that extend beyond the immediate temporal and spatial elements of the situation. Accordingly, cultural awareness must also include an understanding of how the more immediate cultural elements in an environment relate to more distal cultural dynamics. 

Endsley (1997) argued that Level 2 SA represents an understanding of how all of the elements in an immediate situation (or culturally-laden environment) are integrated into an overall frame of meaning. The notion of higher order cultural awareness takes this idea a step further, and argues that such awareness also requires an understanding of how cultural elements in the immediate environment are integrated with elements and dynamics in the more distal embedding cultural system. Endley also argued that Level 3 SA required a forecasting of situational changes suggested by the meaning derived in Level 2 SA. Higher order cultural awareness includes such forecasting, but instead such projection refers to one’s understanding of how the immediate and more distal elements of a situation interact to influence cultural elements and dynamics in a future specific operating environment. 

In sum, Endsley’s (1988; 1997) definition of situational awareness emphasizes the perception, understanding, and forecasting of events in a situation that is tightly bounded in time and space. In so far as elements of the situation include cultural parameters, then situational awareness should include lower order cultural awareness. However, given the social interconnectedness of cultural parameters, cultural awareness should also include more complex integrations with factors that are less temporally and spatially bound. The perceptions, understanding, and forecasting of these second-order elements comprise our definition of higher order cultural awareness.


Cultural intelligence


Recently, researchers have begun to examine cultural understanding as deriving from one’s degree of cultural intelligence (Earley & Ang, 2003; Janssens & Brett, 2006; Triandis, 2006). Earley & Ang defined cultural intelligence as “a person’s capability to adapt effectively to new cultural contexts” (p. 59). They specify this capability as having three facets – cognitive, motivational, and behavioral. The cognitive facet, the one that would include higher order cultural awareness, has three elements. The first refers to understandings of the self. Individuals with higher cultural intelligence have self concepts that are highly differentiated, and they use the self “as a complex filter for understanding new cultural settings” (Earley & Ang, 2003, p. 73). The second element refers to the use of social schemas that incorporate concepts of the cultural self and other culturally-related features to understand different cultural interactions and events. The third element reflects the cognitive processes (e.g., analogical reasoning) used to draw inferences about new cultural situations not encoded in existing schemas. 

Each of these elements is related to higher-order cultural awareness. A deeper self understanding likely includes an awareness of one’s own culturally-related attitudes, beliefs, and behaviors, and how these may be different from those typical in other cultures. More fundamentally, self understanding may include awareness of self-in-other-cultures, or information about how one acts in different cultures. Such understanding contributes to an awareness of how particular action choices might influence how one is being perceived in a cultural setting different from one’s own. Cultural schemas also contribute to this awareness as they integrate information about the self with information about social actors in other cultures. Both self understanding and the quality of one’s culturally related social schemas contribute to flexibility across cultural boundaries. Earley & Ang (2003, p. 71) noted that:

A certain level of cognitive flexibility is critical to [cultural intelligence (CQ)] since new cultural situations require a constant reshaping and adaptation of self concept to understand a new setting. Flexibility of self concept and ease of integrating new facets into it are associated with high CQ since understanding new cultures may require abandoning preexisting conceptualizations of how and why people function as they do.

Higher order cultural awareness involves the integration of self with new cultural information that allows one to understand the 1st and 2nd order consequences of one’s behavior in different cultural settings. This understanding is facilitated by analogical reasoning processes that foster comparisons and extensions of information about one culture to data from other cultures.


These aspects of cultural intelligence relate to the broader conception of social intelligence. Marlowe (1986) defined such intelligence as “the ability to understand the feelings, thoughts, and behaviors of persons, including oneself, in interpersonal situations, and to act appropriately on that understanding (p. 52). Zaccaro (2002; Zaccaro, Gilbert, Thor & Mumford, 1991) suggested that the first part of this ability pertained to a capacity for social perceptiveness, and argued that it included an awareness of system dynamics that influenced particular social interactions (i.e., “systems perceptiveness”). Accordingly, social intelligence includes an awareness and understanding both of social dynamics in discrete situations and of the second-order influences from embedding social system. When extended to culturally-laden situations, then these ideas correspond to the higher order perspective of cultural awareness offered here.


In sum, models of cultural and social intelligence argue that culturally adaptive behavior requires an awareness of the complexity of dynamics that are creating 1st, 2nd, and even 3rd order effects in cultural situations. This awareness resides in part from the application of complex social and cultural schemas to the interpretation of cultural data. These schemas include not only declarative information about cultural morays, attitudes, and behaviors, but also procedural knowledge about cultural interactions, including how particular events acquire meaning throughout different cultural subsystems. They form the cultural terrain. Rumor/opinion propagation is a powerful example of one such transmission of meaning within a cultural context.


Soldier Interviews at Fort Polk


We made a visit to the Joint Readiness Training Center (JRTC) at Fort Polk, Louisiana, where the RDECOM Science Advisers office provided interview access to “dead soldiers” on break from the training exercise. 

We interviewed fifteen soldiers, following an interview protocol oriented toward identifying their experiences of interactions with local people in Iraq and Afghanistan. Most soldiers had been previously deployed—those who had not been were interviewed based on their experiences interacting with role players during the exercise. Subsequent discussions confirmed interview findings that soldiers receive very little training for cross-cultural awareness and that such training should be considered of tactical importance, and validated our focus on the longer-range impact of cross-cultural interactions as the stories and opinions local populations relate about the experiences become socialized through the community. 

Interviewee Demographics


The fifteen soldiers interviewed comprised an age range from 19 to 33, with a median age of 21 and an average age of 22. 

Of the fifteen soldiers, five had yet to be deployed. The other ten soldiers had a total of fifteen deployments between them, with four having been deployed twice and one having been deployed three times. Of the fifteen deployments, 12 were to Iraq, two to Afghanistan, and one to Kosovo.


Reported Cultural Training and Learning in the Field


Soldiers universally reported having received a bare minimum of didactic culture training and a list of DOs and DON’Ts. They also wished they had received more cultural training and more language training. Sample responses include:

· Basics were OK, don’t touch women, the guys are touchy feely. I’d like more language skills, now they have the Rosetta Stone stuff. More language skills would be good. May be a good idea to get the good aspects of the culture, a lot of soldiers don’t get that, they only hear about the bad stuff. 


· We got basic DOs and DON’Ts, basic language. Never sit showing the bottom of your foot, point with your finger, never spit in their houses. Don’t talk to the women, don’t look at females, and don’t play with the children. 

· Not shaking or saying high with left hand, respect them as people, pamphlet about dos and don’ts and cultural status of elders, women, children, etc. In country we learned different words like sit down, be quiet, I don’t speak hardly any Arabic, I learned some Pashto in Afghanistan. 


· I don’t now any words, they will understand hand signals, pointing at weapon, etc. The women are very important to them, so if you search them you can’t manhandle them [(grabs chest]. They wear like man dresses, it’s a cultural thing. 

From a soldier who was going through the JRTC training but had not yet been deployed:  

From when I first got in the military, the general impression of Iraqi’s we were taught they were not worth listening to, stupid, ineffectual—a factor to keep your eye on, but not give to much credit to. But as I get closer to going over there, now that I’m getting mock up simulations of how they act in daily life, It’s important you don’t come off as a bully, make sure nothing happens to the commander, facilitate negotiations. 

Those who had returned from deployments thought they had improved in cultural awareness over the period of their deployment, citing other soldiers and interpreters as their main source of useful information. 

· Comes from being there and observing, talking with buddies, situations develop to go by. It’s like trying to tell someone going out for infantry that it’s the hardest job, they won’t believe you and will do it anyway.


· You find out from people who have been deployed, not to shake left hands. It’s just a totally different culture. You’ll see two guys walking down road holding hands. 


· You get the little reference card with language stuff, a few DOs and DON’Ts. We wish we had lots more. We got a quick class in Kuwait. About two hours total. We forgot most of it walking back to our tents. We learn from the interpreters and from the unit we’re replacing. You can’t ask an Iraqi person a stupid question (it is obvious to them). Language comes from the card, and from interpreters. Ask about billboards, you really learn a lot from the interpreters because you live and work with them, so you have a relationship. They become cultural informants; they become the informants for all the nuances. 


· I don’t now any words, they will understand hand signals, pointing at weapon, etc. The women are very important to them, so if you search them you can’t manhandle them (grabs chest). They wear like man dresses, it’s a cultural thing. 


· Grapevine, definitely. They [other soldiers] say look out for this, do that, etc. 


· In Afghanistan, the guys we replaced, they gave us the cultural “don’t look at females because the males will get pissed, don’t treat people like crap.”


· Interpreters above all. 


· Best cultural training is seeing the culture, talking with the MOIs (Ministry of Interior agents), some speak very good English and have been to college. One guy was 17 and he was a major. Interacting with the coalition. 


· The customs, from training. Getting a feel for how to do things and how to understand the people, it is experience. 

Reported Perception of the Flow of Information among the Local Population


We asked soldiers how they thought information moved in Iraqi society. Responses included:  

· No idea. 


· They have cell phones, that’s big. Through the religion, the tribes, that spreads quick too. They’re tight, they know everyone in their tribe. They have papers/fliers. Their grapevine is really good. They sit around in front of a building all day doing nothing and talk. If someone does something, everybody knows it right away. 95% of the people don’t do nothing all day. There is a box in front of their house, people come by and talk, but nobody buys, they sit there and BS all day long. They’re lazy people. You’d see the same 20 people walking back and forth. There was a good gossip network, telltale signs that something would go down, traffic would stop, streets would clear off. Everybody knew something was going to happen, except us. 


· Soldiers are often out of the loop, the locals never are. 

A very detailed response from one soldier who blamed the death of a squadron member on the efficiency of information flow was as follows: 

· Samara was a really high HVT place, and they usually knew about a raid before we raided. We figured it is the interpreters. We finally figured it out; our intel officer would tell everybody different things until about 5 minutes before the hit. 


· If we went into a house and asked for a particular person, everybody would know about it by the next day. So we had to start lying, if they didn’t know you were looking for them (HVT) you are morel likely to see them and shoot them, I mean “capture them”  


· They knew when we were going to do a swarm raid and knew we didn’t have enough gas; they shot my friend in the throat and killed him because they knew we didn’t have enough gas. 


· Info moves very efficiently and quickly. They also watch CNN and al-jazeera. They knew about stuff before we did. 


· If you tell the interpreters, they will call their families, so they say, so they can get away. They all have each other on speed dial, so they start calling each other. Every time we rolled out the gate we pretty much got blown up. 


· Interpreters and shamans, two mosques would always broadcast information, we’d have to wake up the interpreter. They would broadcast information that the Americans are doing a lock down, etc. Broadcast curfews, etc. 

Reported Perception of Local Feelings about American Soldiers


We also asked soldiers how they thought locals felt about American soldiers. Responses included: 


· I don’t know. I can’t really tell you. It goes either way, depends where you’re at. Some places they are happy to see you, other places they don’t want to see you. Most want to go to America, but don’t want to leave their families. They would be abandoning them unless they can afford to drag them along. It’s hard to explain. The country is so split in so many ways; lots of things are just cut down the middle. Extremes from happy to see you to really pissed you are there. You can’t say the country is one way or the other. 


· In Baghdad for 3 moths, they loved us. Up in samara you can just tell they can’t stand us. But in the countryside outside the city they loved us, they’d offer us drinks

An experienced soldier with three deployments behind him gave a response that was representative of soldiers who had more field experience and were slightly older:  

The younger men are influenced by community leaders, they follow suit, they don’t stray from the main path, if the overall community leaders accept us being there, and they accept it. 

Treat them with respect, is the basic way to get them to appreciate us. Respect is the cheap way to get good will. The money and stuff doesn’t cut it, you have to respect them. Same in Kosovo and Iraq

The young men follow what the media says and often know before we know. Al-Jazeera shows everything (like CNN). Locals will know before soldiers. Soldiers are doing their jobs and don’t have time to know what’s going on. You can’t fix the problem if you don’t know what the problem is. 

Word of mouth and cell phones. Propaganda, true or not, they do a better job. We try to be too politically correct. If we have something they can use to their advantage, they use it raw right away. We have to analyze it, get in the right text, etc. 

It may not matter to them if the outcome of an event is good or bad, to them it is just raw information that moves. 

Superspreaders would be young males, not much in the way of influential females. 

Another soldier, who had worked patrols in Samara, said:  

When you kick in their doors at 3:00 AM they don’t like you. In the north, the Kurds, they love you. Some say they like you and can’t stand you. Generally, people like us. Some don’t, and the insurgents hate us and do something about it. 

It’s probably 50/50 whether they want us there or not. In Baghdad the stories are that they all hate us, up north they loved us. 

Some units just don’t give a shit and want to get back alive; it depends a lot on the personality of the units. There is a lot of corruption among the IPs (Iraqi Policd) too. They knew a lot about a lot but wouldn’t do anything about it. We would put patrols right outside the markets to prevent mobs. 

If our CO found something, he’d send a patrol out. You gain more respect by being feared than loved. 

There was another company that didn’t give a shit about the locals, so we always got IEDs in that area. 

So behavior towards locals does have an influence on safety and security. We had a good CO, so locals gave us intel all the time. If you work with them, they’ll work with you. If you do something bad, it comes back to you. “Make them fear you so they don’t come near you.”  It’s too dangerous to have a group of lots of Iraqis come around you.

Reported Perception of Role of Influence in Society


Another series of questions sought to discover soldiers’ understanding of influence in Iraqi society and their ability to identify influential people, specifically senior, respected members of the community. The less experienced soldiers made clear that their role was to defer to their commanding officers and not interact with locals much at all. More experienced soldiers felt they had developed a sense for identifying influential people and interacting with them. All understood the importance of influential people; they also all believed that influence was limited exclusively to males: 

You follow the DOs and DON’Ts. If you disrespect someone they won’t do anything for you. True for all the older folks.


They are influential and can be important later on. Like the shaman and all that stuff. 

You can tell a little bit, by the dress and by the way people around them treat them. Regular people dress regular, others have button up shirts, dress pants, head gear, etc. They would be in the center and people would be around them, the obvious focus of attention. They would kind of fall back. Seems to tie into age and maybe wealth to some degree. 

Generally avoid talking to young men. They’re either being duped by some terrorist or they don’t know enough. It’s like dealing with a teenager in the states, what’s the point. You either influence from the bottom up or the top down. Bottom is kids; top is the generation that has power, especially over teenagers. 

Rumor and opinion propagation


The study of the origin and travel of ideas in the modern era dates to Allport and Postman’s work on rumors. They posited the now axiomatic basic conditions for rumor: 1) the theme of the story must have importance to both speaker and listener, and 2) the true facts must be shrouded in some kind of ambiguity (Allport and Postman, p. 33). It is likely that many, if not most, interactions between local citizens and U.S. Army soldiers are important enough for the participants to repeat their experiences, if not out of a sense of urgency then at least as conversation among familiars as they describe their daily experiences. In addition, since interactions between soldiers and locals are typically between individuals who do not share a native language, and may have limited or no fluency in the language of the other, there is likely to be at least some ambiguity. 

Kelley (2004) expands beyond Allport and Postman’s two conditions to list four: 1) Uncertainty, 2) Outcome-Relevant Involvement, 3) Anxiety, and 4) Credulity. Kelley also cites a larger set of rumor patterns: whereas Allport and Postman believed that rumor tended to become more concise as it distributed, others realized that rumors more typically snowball and become more elaborate the more they are told (Kelley, p. 16). Kelley argues that the large percentage of rumors that are anti-US/Coalition express not how strong Iraqi’s negative perceptions of the US are, but also highlight the need to address these perceptions (p. 27ff). Most rumors about US forces concern their behavior and are negative (p. 36). 


We differentiate between rumor or gossip and opinion. Whereas rumor and gossip are primarily information about a particular person, event, or relationship and constitute primarily report, opinion moves beyond information to belief. Similarly, the currency of rumor tends to diminish over time, thus having an entropy property as the tendency for further dissemination decays. In contrast, once opinions are formed, they are likely to persist and be expressed in the form of declarative statements or in the form of a life story (such as “war stories”) which reveal the opinion or belief both from their content and from the context in which the story is repeated. Opinions are subject to influence, especially when they are being formed, but they tend to be internalized and become a permanent part of a person’s identity over time. It is precisely the formation of opinions, as based on interactions with soldiers and observation of solders in action that the training episodes seek to demonstrate. 


A number of methods for modeling different types of opinion (or rumor) propagation have emerged that can be used to inform the development of agent interaction rules to enable the realistic propagation of ideas in a simulation. Current models do not adequately account for culture; instead they focus on distribution patterns (trees, networks, etc.) that are largely based on assumptions of contact and/or proximity. While these they will be useful for developing the foundation of the transmission model, we found it necessary to identify and design for the importance of factors like influence, age, gender, etc. in relation to how ideas spread within the target cultures. The importance of understanding the spread of rumor (or opinion, or gossip, or memes in general) in Arab cultures is critical. This excerpt from Dr. Zaharna’s testimony to the Senate Foreign Relations Committee highlights how poorly Americans understand the social role in the spread of information (true or not) in the Arab world: 


American officials are also perplexed by the rampant spread and credibility of rumors. The rumors usually are not true, but not only are the rumors believed, they also appear to spread faster and farther than anything disseminated over the mass media. Rumors speak to the power that interpersonal communication has over the most extensive media network American officials can devise. Television may be good in getting the message out, but personal discussions usually determine what the message is. (p. 4)


Socializing in the Arab World


People in the Arab world tend to be very socially conscious and sociable. Several of the soldiers interviewed commented on how people were always talking to everybody and chatted endlessly. In addition to casual meetings, typically related to transportation (whether public transit, walking), commerce (going to market, doing business), and so on, there are more formal social interactions that take place daily or frequently. Apart from the well-known tea-drinking opportunities, Dr. Zaharna identified other opportunities for opinion propagation:  

Social visits


· During the day, women who aren’t working and older women can have a series of visitors (9am-11:30am). Visitors are usually female neighbors or family, including male relatives.


· Daughters often go to their parents’ house with all of their children and may stay the day. Later they return to their own neighborhood and spread information.


· Adult siblings often visit each other or drop by for lunches.


· Social obligations often override work.


· During evenings, instead of staying home and watching TV people often go out “visiting” or “hosting” visitors. People will visit family several times a week, and on other days visit neighbors, friends, and co-workers. These gatherings are usually mixed male and female if everyone is familiar; if the gathering includes people who are unknown (e.g., a husband’s friends) they visit separately separated by gender. These gatherings can easily result in up to fifteen or twenty visitors in one evening. Arab homes tend to have large sitting rooms.


· A short visit tends to run 30-45 minutes and might be necessitated by a desire or requirement to make multiple visits that night. A proper visit about 90 minutes, and a good visit 2 hours or more. Visiting hours will typically begin after the afternoon prayer (around 5:00 PM) and continue until evening prayer (after 9:00 PM.) – depending on the time of year. Summer time heat tends to push the visits later. 


· Men can host card games, backgammon, and go to cafes. 


· Couples and families go to cafes and meet other friends, maybe two other couples and their children.

 “Family” homes


· Can have several generations living in home – grandparents, parents and married sons with their families – which means everyone’s in-laws, relatives, friends, co-workers, etc. can come for visits to the home.


· If a visitor comes to the home, all members go out to entertain the guest(s) unless the visit is a specific guest for a specific family member. Staying in one’s room is considered rude, unless for exam study.


· If a gathering gets too numerous, people will separate by gender.


Apart from the role of the persistent quality of opinion in the long narrative, it is important to accommodate for all the vectors that influence opinion formation and transmission. Most soldiers interviewed understood the importance of influential people in a town or tribe (the sheik). Some realized the role of children in gathering information (sent out as scouts by adults, but all information is scrutinized), but none of the soldiers we spoke with picked up on the role of women, especially influential women, in the transmission of opinion. 


Public and Private Conversation


We also note the distinction between private and public conversations for as routes for opinion propagation. In a private conversation, which could be between two or more people, there will be direct eye contact. These conversations tend to involve more intimate topics. Private/intimate conversations between members of opposite sexes, unless they are related, tend to be frowned upon. Also private/intimate conversation in a group of people or social context can be considered inappropriate as when with a group of people because they will think you are talking about them or gossiping.

In contrast to private/intimate conversations, public conversations are common and inclusive. Public, social conversation is part of the social lubricant of society. Compared to Americans, people in the Arab cultures are much more socially engaged, and the ability “to make conversation” and verbally engage others is considered an important social skill. People are expected to join in on a public conversation, (the opposite of “minding your own business” or apologizing for “eaves dropping”). When someone makes a comment, this initiates a public conversation and serves as ‘an invitation’ for others to participate. Being silent can be perceived as rude and unsocial; an open rejection of the invitation. Public conversations tend to occur any time people gather together and form an ad hoc, informal small group in a public setting. Common examples include:


· Any public place/setting outside of the home: with other customers when shopping for items in a store, with other passengers when riding in a group taxi or minivan; with others waiting for an appointment in a medical facility or local clinic, etc.


· Everyone greets each other, saying “Peace be upon you” loud enough for people to hear, and they respond “And peace be upon you”. Even when enter a taxi, people greet others and they return the greeting; if entering a store, greet and return greetings; entering a waiting room, people greet everyone and they return greeting. The forms of addressing strangers are the same as familial titles, “my brother”, “my sister”, “my uncle”, etc.


· Anyone, male or female, can start a public conversation by throwing out a comment or asking a question. A woman may talk to the woman next to her, to the driver, to a store owner, or to another customer while waiting to be served.


· Anyone who hears a question or comment, or has an opinion, can speak up and join in any public conversation. It does not matter if they are male or female, or old or young. Public conversation is an open court game in which everyone is free to participate


· If someone makes a comment or asks a question, it is rude not to respond or acknowledge. If people are stuck in a place, such as a waiting room or public transportation, it is social courtesy to chat with people to pass the time. People do not usually come with reading materials to pass the time. 


· In public conversation people can have eye contact that is direct or indirect (acknowledge the person by looking in the person’s direction but not make direct eye contact). 


· Topics for public conversation are typically not personal or individual—they tend to be oriented on anything for the “good of the order”, so people talk about what they saw, think, or heard that might be of benefit to others or just make small talk, which is usually not about the weather, but rather about the social situation:


· “Did you see they put a check point at such and such place?”


· “That soldier is rude!”


· “They mistreated Hajji Abu Salam the other day.”

Given the cultural characteristics of interaction, we had to develop a set of heuristics in order to write code for the opinion propagation simulation. We used the following guidelines as a starting point for developing generic characters for the checkpoint scenario and the subsequent opinion propagation. They are not presented in any particular order:  

Dominant personality. A person might be more outgoing or extroverted and thus more likely to talk and express opinion to any one regardless of gender or age. Note that gender is not as strong a factor in “public conversation” as personality.

Age. Older people tend to talk more than younger people in a group setting.

Gender. Males tend to talk more than females in a group setting unless they are outnumbered. If outnumbered, the males simply try to hold their own. 

Status. The value of a person’s opinion will depend on their status. An opinion from a person who is educated (e.g., a doctor, pharmacist), village head, or person with social status (can tell by clothes and manner) will be worth more. If the opinion comes from a person who is not a status leader, the opinion value is usually based on whether one agrees with person, regardless of age or gender and if they have had similar experience or heard the opinion before (social confirmation).

Value of opinion. If the person demonstrates knowledge or experience, then their opinion will be valued. 

Children. Adults view children as having neither knowledge nor experience, so their opinions are not valued much. However, children play an important role as “social scouts”. Parents are very careful and attentive of things that children observe and reports they make on the social environment. Children are greatly valued in Arab culture, but children are also great observers for pointing out things that adults might miss. Children also ask questions about what they see, which can start a “public conversation.”  Most Arab countries are very “child-friendly” and children go everywhere (except maybe work) with their parents or other relatives. There is no concept of finding a babysitter, parents simply take children with them or to a grandmother’s or aunt’s home. There is constant child-adult interaction. 

These factors were taken into account when developing the models for opinion propagation—they are reflected in the “conditions” for propagation in the tables that define the different types of characters. 

Cultural Fidelity


Our goal of cultural fidelity in our characters is difficult to achieve. Success is considerably less easy to recognize than, for example, graphical fidelity, because the trainee lacks a referent—hence the need/desirability of trainees experiencing how the culture and cross-cultural interaction influences a situation. 


In the perspective of a “long war” the effects of cross-cultural interaction will almost certainly not be visible to a soldier right away because, unlike emotions, the reaction of the culture occurs in a larger context (both spatially and temporally) than the event (interaction) that triggers it. The immediate reactions will be observable, and the proposed model can be used by agents as they play out the ongoing interaction in real time because the elements of culture (along with emotion, personality, goals, and other factors) described in the model, will be available to the application running the simulation. 

When cultural faux pas and snafus occur, they can give rise to misperceptions about the cultural actors that become the font for rumors among extended cultural inhabitants. Recent treatises on counterinsurgency noted the importance of rumors and rumor control as part of these operations. Regarding the current war in Iraq, for example, Kelley (2004, p. 2) stated:

It is often rumor that attributes incorrect causes and motivations, fuels misperceptions, and escalates conflicts. By tapping into the abundant reservoir of circulating rumors in Iraq, we can determine the underlying fears, anxieties, and sentiment of the people and use that information to develop a more successful campaign to assess, monitor, and win their support.

Thus, culturally adaptive behavior in such settings requires an understanding of the role of rumor and rumor transmission in cross-cultural interactions. That is, soldiers need an awareness of how relatively straight-forward events, at least from their own cultural perspectives, can be interpreted differently from alternative cultural perspectives, how these alternative interpretations become part of the local culture belief system, and finally how these derived beliefs come to influence future cross-cultural interactions. This cultural awareness stems in part from knowing how information is transmitted within a culture. 

Kelley (2004) defined rumor as “unconfirmed news in widespread circulation” (p. 3). Rumors are circulated with more frequency and intensity in urgent and anxious circumstances, and often are connected with subsequent episodes of conflict. Allport and Postman (1947) argued that rumor circulation varied as a function of “the importance of the subject to the individuals concerned times the ambiguity of the evidence pertaining to the topic” (p. 502). Rosnow (2001, see also Kelley, 2004) argued that four conditions influenced rumor propagation. The first refers to the degree of uncertainty that exists around the meaning of particular events or the prediction of future events. In cross-cultural interactions, which can be rich with ambiguous meaning for all actors, the degree of uncertainty can be quite high, fueling rumor generation. The second drive of rumor transmission is the outcome-relevant involvement of actors – the more importance information in cross-cultural situations has for one or more actors involved in the interactions, the greater will be the forces promoting rumor propagation. The third condition for rumor transmission derives from the degree of anxiety present both in specific situations, and in the larger cultural milieu. Kelley (2004) notes that while rumors help relieve intellectual tensions caused by uncertainty, they also help to “express or relieve emotional tensions caused by anticipation” (p. 12). The final driver of rumor transmission is credulity, which refers to the degree to which rumor transmitters are perceived as having trustworthiness or credibility.

Researchers have argued that rumor transmission can occur in several different patterns (Kelley, 2004). Buckner (1965) argued for two distinct patterns, (a) chains, in which rumors are transmitted serially from person to person along single channels, and (b) networks, in which rumors travel along several channels that may connect each actor in a setting. Buckner noted that these patterns depended upon the types of groups predominating in a particular milieu. Diffuse groups in which participants have relatively weaker connections will likely experience chain-like rumor transmission patterns, while close groups in which participants have multiple interconnections are likely to experience network patterns of rumor transmission.

These ideas give rise to a number of suppositions regarding cultural awareness. First, cultural awareness and adaptability requires an understanding of the processes of rumors and rumor transmission. As noted, most cross-cultural interactions between Americans and Iraqis are likely to be infused, at least at the onset, with greater uncertainty, anxiety, and potential for misunderstanding (Kelley, 2004). Accordingly, the likelihood of rumor transmission is higher, and such rumors are likely to have greater deleterious effects in subsequent cross-cultural situations. Second, because actors in a cultural exchange can come from cultures varying on individualism-collectivism, understanding the dynamics of rumor transmission may require knowledge of the intensity of group connections in a local culture. For example, the American culture tends to be more individualistic with more self-identities that are likely to eschew strong group integration (Markus & Kitayama. 1991; Triandis, 1995). The Iraqi culture, however, has more collectivistic values, where self identities tend to incorporate the larger group identity. For example, Kelley (2004, p. 17) noted that, “although diffuse groups certainly exist in Iraq, close groups better represent the large extended families, neighborhood, and religious and ethnic groups Iraqis tend to associate with.”  These differences suggest that rumor transmission may follow different patterns in American versus Iraqi societies. In the close group Iraqi society, rumors may be propagated along different network channels reaching Iraqis from multiple sources. Thus, rumors can have more pervasive effects in the Iraqi society than in societies characterized by more diffuse group connections. 

These elements lead to a third point about cultural awareness. Higher order cultural understanding requires accurate perceptions and interpretations of the social networks that comprise a particular cultural milieu. In essence, culturally aware individuals understand the actors in a local social network and the nature and type of connections that exist among them. Research on social network analysis provides some clues to the type of information that leads to such awareness. Researchers have defined social networks as being comprised of nodes and ties (Balkundi & Harrison, 2006; Borgatti & Foster, 2003). Nodes are the actors within the network, while ties are the connections among the actors. Networks can be characterized by a high number of ties among all of the nodes (high density; e.g., close groups), or a small number of ties (low density, e.g., diffuse groups). High density networks are likely to experience different rumor transmission patterns than low density networks. Also, certain nodes may have a greater number of interconnections (higher centrality) across a network than other nodes. Because, node centrality can be associated with prestige in the network, rumors transmitted along such channels may travel further and perhaps have more credibility than those coming from nodes have low centrality. 

An understanding of social networks operating in the context of a particular cross-cultural interaction represents an important component of higher-order cultural awareness. Knowing the strength of connections among a cultural network, the key actors in particular nodes and the impact of rumors flowing along channels in the network can help soldiers predict the potential consequences of discrete cross-cultural interactions. 


Human Behavior Simulation


The agent-based simulation models characters and their behaviors. 

The simulation infrastructure is based on a previous effort that modeled pedestrian behavior when a fire breaks out in a building in a metropolitan area in the US (Lyell and Becker, 2005). Though the nature and behavior of the characters in both cases is different, the shared underlying software infrastructure is similar.

The agent model of an individual character incorporates the cognitive processes of an individual, the emotional elements that influence the cognitive processes, and relevant physical capabilities and characteristics. Since the scenario involves some agents walking in an urban environment, a model of pedestrian locomotion is also required. Our model of a cognitive pedestrian agent is hybrid in nature, possessing (1) physical features, (2) cognitive skills, and (3) emotional and personality characteristics. In the development of the agent model, we utilized results from diverse areas of the literature for (1) personality and emotions framework development, and (2) pedestrian walking representation. The emotional aspects of our pedestrian agent model are defined within the framework offered by Ortony, Clore and Collins (OCC) (1988) cognitive model of emotions. Picard (2001) succinctly summarizes the OCC model as one that provides a “grouping of emotions according to cognitive eliciting conditions”. According to the OCC model, emotions are considered to arise as reactions (positive or negative) to events, objects, or actions. Although the work of OCC defined a set of 22 emotion types as well as rules for how they could be generated, other efforts (Brisebois et al, 2003) involving emotion often work with a reduced or modified set. Personality traits are viewed as more long term constructs through which the more transient emotions are filtered; we include them in the model of the cognitive pedestrian agent. Both emotions and personality influence cognition. For example, an emotional tag that is attached to an event (or object or action) will influence the cognitive activity regarding goals or plan state, and the nature of the influence will depend upon the personality type. The models have, incorporated in them, the ability to model the Five Factor Model (Digman, 1990), also termed the OCEAN model, of human personality, where the factors are: (1) Openness, (2) Conscientiousness, (3) Extraversion, (4) Agreeableness and (5) Neuroticism.

The cognitive agent is modeled as having a knowledge base, perception and calculation skills, and goal selection skills that support its cognition abilities. It also has an action set that supports progress on its goals. There are different personality types that are considered for the cognitive agents. Each agent has an emotion set, and engages in the “observation - cognition – action” cycle, incorporating the emotions that are triggered by meaningful events in the scenario. As mentioned earlier, we consider seven personality types for cognitive agents in the simulation: Influential female, Influential male, Middle-aged adult male with average influence, Middle-aged adult female with average influence, Young adult male, Young adult female and children (boys and girls are modeled the same).

For the Prototype effort, we developed details of what features in the character modeling toolkit to code base would have to be modified in order to support the new personalities and beliefs that reflect (a) members of the community and (b) Soldiers in an Iraq scenario. Primarily, this involves the development of new: a) specific characters b) their Emotion states and level c) their Goal sets d) their Action set e) a listing of all Message type exchanges that occur between any two characters f) a listing of all ‘off-scene’ message types that the infrastructure will need to offer. We modified the codebase to accept new personality types. The new personality models were developed at the same time as the overall scenario. We developed a ‘question’ list to assist in developing the scenario with the right sort of detail to map into the simulation elements that the simulation can support. As we developed the overall story in terms of the overall goals, they also ‘gave life’ to each of the characters in the story by specifying their background, their personality type, and their potential responses to various situations. This information was codified as responses to the “question list.” Based on these responses, finite state diagrams for each character in the story were developed. A cognitive agent’s goal selection is mediated by both environmental factors and its emotional response to these factors, which befit its personality. 


Characters


We developed profiles of different characters within the local culture. These include four age groups (children, young adults, adults, and older adults) of both genders and having varying degrees of influence. These profiles are based on discussions with and inputs from Dr. Zaharna. There are also two soldier profiles representing individuals who have more or less appreciation for how cultural awareness plays out in interactions with local populations. Dr. Zaharna also devised the two soldier profiles, based on an analysis of the Fort Polk interviews: “Culturally Alert” and “Culturally Blind”. Culturally alert soldiers view culture as a tactical and strategic component of the unfamiliar terrain and are alert to cultural cues in order to safely and effectively navigate that terrain. Culturally Alert soldiers understand the components of interaction with men and women of Arab cultures, are constantly using their cultural radar, and make decisions about actions based on a long view rather than simply focusing on the immediate event. Culturally Blind soldiers are unaware of the importance of cultural cues as navigational aides in the unfamiliar cultural terrain. They are “flying blind,” and are vulnerable to inadvertently causing harm to themselves and civilians in the unfamiliar terrain.


Soldiers


The two soldier types, culturally alert and culturally blind, do not exist in the simulation as characters that influence the opinion propagation. Rather, they represent the archetypes whose behaviors provide a raw score (negative or positive) for the interaction choices the trainee makes during each episode. The VCP scenario is not optimal for ideal cross-cultural interaction because it inherently brings with it the possibility of confrontation and risk. It is further complicated given the limited or no language skills of most soldiers. The goals are to find a way to operationalize respect and to somehow make cultural knowledge tactical and strategic. Cultural alertness increases safety, security, and effectiveness in all interactions for both soldiers and locals. 

The distinguishing traits that separate culturally alert from culturally blind soldiers are cast specifically for the VCP scenario.

Culturally Alert (CA) soldiers observe all the following steps for every single step of the VCP process:  


1. Acknowledge civilian – Soldier Makes head nod or verbal greeting of civilian at initial contact .


· Check Voice – Soldier Moderates voice tone for civilian [professional, firm, respectful]


2. Give Rationale – Soldier states rational for requested behavior [“We must search your car” ]


3. Make Request

· Verbal Request – Soldier makes verbal request for one specific behavior at a time [“Please turn of car engine”]


· Nonverbal Gesture – Soldier uses illustrative hand gesture with each specific request  [twist wrist as if turning engine key]


4. Confirm Understanding – Soldier checks to see civilian understands requested action [slight pause, eye contact and/or observes civilian face]


· If not understanding, repeat the sequence (give rationale, ,make verbal and nonverbal request, nonverbal gesture, and observe).


· If understanding and complying,  acknowledge with verbal thank you and/or head nod.


5. Thank – Soldier gives a slight head nod and says thank you (not loud, for person only).


6. Indicate Closure – Soldier ends interaction with a head nod and thank you and/or a general good bye and polite instructions (verbal and nonverbal) to proceed.

Culturally Blind (CB) soldiers skip any one or more of the steps above or perform them in a culturally unacceptable way. Such a soldier typically: 


· Does not acknowledge civilian at initial contact


· Does not moderate voice – uses loud ‘military’ voice commands when speaking to civilian [barks or issues orders]


· Makes several behavior demands [“Turn off your engine, open your doors, get out of the car, and open the hood and trunk.”]


· Does not use gestures, or uses own personal hand signs


· Does not check to see if civilian understood [or looks for specific behavior, no eye contact or acknowledgement]


· Repeats verbal order – louder more aggressive voice tone


· Does not acknowledge/thank for complying to behavior request


· Does not confirm or ignores civilian response [indifferent]


· Ends civilian interaction without closure – simply walks away, makes hand gesture while looking in another direction, no eye contact, etc. 


Local People


The local people are based on a generic Arab Culture rather then being tailored specifically to Iraq, Afghanistan, or to a particular region or tribe. 


The content development work also includes sample soldier utterances (dialogue) and actions which trainees can select from at various points in the simulation experience. 

There are a total of thirty agents among seven types who can experience or observe VCP episodes and can interact with each other in the market place. Not all agents will have primary opinions based on personal experience or observation—some only receive opinions from others. The character types, and number of each, are:

· Influential female: 1


· Influential female: 1


· Middle-aged adult male, average influence: 4


· Middle-aged adult female, average influence: 4 


· Young adult male: 6


· Young adult female: 6


· Children: 10 (5 boys and 5 girls—modeled the same)


Opinion begins with an event score derived from the interactions choices the trainee makes during the VCP episode. 

Each type of agent has tendencies in relation to opinions; these are expressed in a table with the following headings:


		From

		Character

		To

		Modification

		Condition

		Urgency



		The type of person from whom they receive the opinion

		The type of person to whom they transmit the opinion

		How the opinion changes from its “receive” state to its “send” state

		Any conditions that affect the opinion from receipt to transmission

		How likely/eager the agent is to repeat the opinion





Note: The character unspecified from:to relationships are treated randomly for all variables

From|Character|To: The source of the opinion|the character identified in the heading|the person to whom the opinion is spread.

Modification: How the opinion changes in transmission. Values are:


· No change: the opinion is kept the same


· Moderated: (tends by some percentage from current position on positive/negative continuum toward the center)


· Exaggerated:  (tends by some percentage from current position on positive/negative continuum toward the nearest end)


· Random by x%: changes randomly to become more or less positive within a range from its received position (e.g., Random 20% means the opinion could change by 0-20% in either direction)

Condition: Any condition(s) which will affect the opinion from the time it is received to the time it is transmitted:


· Decay x months: the opinion will only be repeated if the opportunity arises within a certain time frame. For example, “decay 6 months” means the agent will repeat the opinion within the first six months after hearing it, after that it will not be repeated. Note that the decay condition relates more specifically to rumor and was diminished for opinion. 


· Minimum times heard means the opinion will not be repeated until the agent has heard it a certain number of times. A conservative agent might triangulate an opinion or rumor by waiting to hear it from two valued sources before repeating it. 

Urgency: Urgency indicates how likely the agent is to repeat. There are five options:


· High: Immediately seek the “To” individuals and share with them until all have been told


· Medium-High: Prefer meeting the “To” individuals and share with them (no need to tell all immediately)


· Medium: Share with the “To” individuals every meeting


· Medium Low: Share with the “To” individuals every other random meeting


· Low: Share only with the “To” individuals every third random meeting


Sample table for Influential Male (Ahmed)


		From

		Character

		To

		Modification

		Condition

		Urgency



		Primary opinion

		-

		-

		Matches actual event score for positive vs. negative

		Medium-High



		-

		-

		-

		Interacts 2:1 male:female

		-



		Influential male

		Any influential

		None

		No decay

		High



		Influential male

		Young adult male

		Moderate by 20%

		No decay

		Average



		Influential Male

		Children

		Moderate by 30%

		No decay

		Low



		Influential Female

		Any influential

		Moderate by 10% 

		No decay

		Medium-high



		Young adult male

		Any influential

		None

		Decay=6 months

		Medium-high



		Young adult male

		Children

		Moderate by 50%

		Decay=6 months

		Medium



		Boy or Girl

		Anybody

		Moderate by 50%

		Decay=3 months

		Medium





Influential Male (Ahmed)


Ahmed is in his late fifties and comes from an established, powerful family. His opinion carries a lot of weight. He is good at gathering information and talks easily with others in the village. He is an introvert, but his position makes him sought after by others who want to provide information and others who want to probe his opinions. What information he chooses to pass along carries double weight. He does not repeat idle gossip, but when he believes news is important, he will intentionally spread the news by telling a few choice people whom he knows will repeat the information widely. He uses his mother, aunts, sisters, and daughters and in-laws to spread the word among the town. Most people in the town trust him and will voluntarily offer him news whenever they see him. 


Influential Female (Um-Tariq)


Um-Tariq runs a family-owned fabric store which is a fixture in the town market. They sell everything from cheap polyester (used to make sheets) to the finest fabrics available. Um-Tariq minds the store, overseeing other family members as they wait on customers. She is widely regarded as a source of information and the fabric store offers a sheltered environment in which people seem more disposed to confide. 


Middle-Aged Adult Male – Average Influence (Abu-Mohammed)


Abu-Mohammed is in his late forties. He has seven children, ranging from 3 years to 17. Abu-Mohammed’s job in a local print shop as a cleaner (janitor) and server meets his family’s modest means. Abu-Mohammed is sociable, but not an extrovert. He lives with his family in a poorer, densely populated section of town. His son is preparing to enter the final year of high school and Abu-Mohammed is concerned about his son’s future. His son is not college bound, but is in technical workshop training. Abu-Mohammed performs his all of his prayers at the local mosques [not at home].


Middle-Aged Adult Female – Average Influence (Um-Khalid)


Um-Khalid is a widow in her late forties with three children, one of whom mentally challenged and requires medical care. She lost her husband to an illness several years ago. Um-Khalid works as a secretary in the municipality. Her means are modest, but her family and husband’s family assures that she and the children are not in need. She lives an apartment in a middle class neighborhood and is sociable and out-going.


Young Adult Male (Ibrahim)


Ibrahim was in his second year of college in the big city, but when the American troops came he cancelled his studies and returned to his home town. He has spent the last couple of years helping his uncle, who is a distributor of household appliances, but business has not been good and he does not have enough work to keep him occupied. He blames the Americans for his cancelled university career. Ibrahim is quick to exaggerate and repeat negative opinion about Americans and likely to permanently distrust anyone who ever expresses anything positive. His peer group is sympathetic, but men who are middle-aged or older do not take him very seriously though they happily interact with and listen to him. Male children look up to him and repeat his opinions to other children. 


Young Adult Female (Amira)


Amira is old enough to be married and considered eligible by many. She spends her time with her mother and grandmother. When they go out they usually get together with her married sister and bring her sister’s small children with them. Amira is addicted to news and watches television, listens to the radio, and reads all the local newspapers. She is more likely to believe what she hears in the media than what she hears in the street, but she enjoys chatting in the market place. She tends to be moderate in her opinions and to moderate any extreme opinions she hears before repeating them. She also triangulates (i.e., does not repeat an opinion unless she has heard it from two or more sources). She is highly likely to give credence to first-hand reports from woman like Um-Tariq. 


Children


Children exchange information they hear in their homes with their peer outside, but they tend to sensationalize the information when they repeat it. Thus, opinions tend toward the poles of the continuum between negative and positive when they have passed through a filter of children. Children share opinions with multiple children for ever adult they tell, and they tend to report to same-sex parents. Recipients of information from children are less likely to repeat the information to another adult, unless the opinion results from direct report of experience (i.e., the child went through the road block and witnessed the event), however, adults often repeat the story of a child’s experience to other children as warnings which propagate rapidly among the children. An example of this might be a warning to never speak at a roadblock (“children should be seen and not heard”) no matter what, and that they should pretend to not understand if a soldier addresses them. 

Episodes and Simulation


Once the trainee has logged in to a training session, there is an introductory video that explains the goals and function of the exercise. The episodes follow. The prototype contains three episodes, each followed by a simulation-driven opinion propagation. The flow is as follows:

· Introduction


· Episode 1


· Opinion Propagation Simulation


· Episode 2


· Opinion Propagation Simulation


· Episode 3


· Opinion Propagation Simulation

Introduction


The introduction is a two-minute video that explains how the episodes and simulations work together to provide the training experience. There are overviews of the nature of opinion propagation over time, the importance of being culturally alert during interactions with locals, and directions for making user choices throughout the episodes. 

We built a prototype environment using DI Guy Human Simulator software to better imagine what a final final product might look like. The VCP episodes would take place in an environment something like the one shown below. 
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Figure 1: VCP Episode Environment

The simulated environment for the opinion propagation consists of a simple public area (depicted in the following illustration). The characters walk around, and when they encounter other characters they share opinions according to the rules established for each character and based on the originating opinion score from the episode. 
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Figure 2: Opinion Propagation in a Public Space


Episodes


Each episode consists of the presentation of characters who are riding in a car that approaches the VCP. The main interaction screen supports presentation of the characters, trainee inputs as they go through the VCP procedures, and displays the real-time opinion propagation during the simulation run. Trainees select from interaction choices (both phrases and actions). 

 SHAPE  \* MERGEFORMAT 




Figure 3: Input Screen

Once the soldier allows the vehicle to pass, the opinion propagation simulation is launched:  
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Figure 4: Opinion propagation screen

The opinion propagation is based on the opinion score from the interaction. It includes opinions of the people in the vehicle and of nearby. The opinion propagation occurs when they go back to their community and interact with others. To represent the passage of time, opinions are persistent and accumulate across all three episodes. Episodes are spaced four months apart to represent the passage of an entire year. 
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The current episode of the story is described here. It changes as the story evolves







Characters  (in a episode) the trainee can talk to (by clicking on the buttons)
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Abstract

The purpose of this study was to evaluate the psychometric properties of a measure of cultural norms and values, the GlobeSmart Commander Self-Assessment Profile (GS-SAP), using a psychometric model appropriate for ideal-point assessment items.  We argue that assessments of norms and values, like many self-report measures, correspond to an item response process in which the probability of agreement with an item depends on the distance between the person’s level of the underlying trait and the trait level imposed by the item (i.e., the probability is maximized at the “ideal point” of person-item correspondence).  Results provided substantial support for the applicability of the model to cultural assessment data and have implications for the development and validation of new measures.

1.0 Introduction

An important finding of team research is that cultural norms and values influence sharing mission-critical information, perceiving and reacting to status differences, and willingness to tolerate risk in making key decisions [13]. Moreover, cultural differences may influence team performance indirectly through a number of complex mechanisms, and other individual differences could affect the form or strength of the underlying relationships involved.  Exploring this issue was one of the research objectives of the NATO Human Factors and Medicine Research and Technology Group 138 (HFM RTG-138) Adaptability in Coalition Teamwork (ACT) program. ACT sought to identify whether cultural cognitive biases would have an impact on team performance in collaborative tasks, and to explore the potential interactive effects of other individual differences, such as personality.  


The study of the potential effect of cultural biases on team performance highlights the key role of accurate assessments of individual differences in cultural constructs.  Researchers have detailed specific problems with the reliability and validity of self-report measures in multi-national research, describing how properties such as measurement equivalence can affect the validity of cultural measures ([2], [5], [7]).  However, a specific item format that could affect measurement equivalence, that is, use of polarized, Likert-type test items, has received little attention.  Positively and negatively keyed items targeting the extremes of the latent trait continuum can compromise the validity of a measure in two ways. First, such items fail to capture subtle differences in cultural norms and values that can translate into significant performance differences. Second, such items assume a response process consistent with the dominance model, that is, that higher levels of the trait increase the probability of agreement with the test item.  We argue that cultural constructs are more consistent with an unfolding model, that is, the probability of agreement is maximized when the respondent’s level of the trait matches the level of the trait imposed by the test item. Therefore, the purpose of the current study was to address these problems with the application of a specific psychometric model drawn from item response theory (IRT), known as the Generalized Graded Unfolding Model (GGUM; [6]) to scoring the GlobeSmart Commander Self-Assessment Profile (GS-SAP), a measure of cultural norms and values used in the ACT research.

1.1
Measurement Challenges in Cultural Research


Self-report measures of culture are indirect assessments in which responses to items are used to infer the respondent’s standing on an unobservable latent trait.  As such, they are subject to the same sources of random error variance that compromise the reliability of any self-report individual difference measure (e.g., fatigue, lapses of attention, poor readability).  


In addition, cultural measures present a unique assessment challenge in that cultural and language differences can systematically affect how respondents interpret the content of specific items.  The psychometric property of measurement equivalence refers to a measure’s ability to retain its core measurement properties (e.g., latent factor structure, individual item parameters such as difficulty and discrimination) across distinct classes of individuals performing the assessment (e.g., different cultural groups).  In cultural research, measurement equivalence is often compromised because the construct being assessed systematically influences the measurement instrument being used to assess it [7].


A related issue concerns the influence of item format on response patterns, and the sensitivity of cultural measures to variations in the construct being assessed.  One traditional item format has been the use of bipolar (i.e., either positively or negatively keyed) test items targeting the extremes of the latent trait continuum.  Differences in the respondents’ levels of agreement, usually assessed using a set of graded response categories (e.g., “Strongly Disagree” to “Strongly Agree”), are used to infer differences in their standing on the construct.  


We note two problems associated with the use of this format in cultural assessments.  First, extreme items are biased towards measurement of extreme levels of the target construct.  Although some national cultures can be considered extreme with respect to a single cultural dimension (e.g., certain Asian cultures have a high collectivist orientation), most cultures fall somewhere between the extremes on most cultural dimensions.  Thus, few respondents would actually endorse response options of “Strongly Agree” or “Strongly Disagree” to many extreme Likert-type items.  The resulting lack of variability prevents the items from extracting the maximum amount of information possible on respondents’ levels of the latent trait, especially for those who are somewhere between the extremes of the trait continuum.  Additionally, by focusing on the extremes of the trait of interest, the assessment method can fail to capture subtle differences in cultural norms and values that can translate into significant performance differences.  


The second problem is the assumed response process (i.e., the effect of the latent construct on an individual’s patterns of responses to items that vary in terms of content and difficulty) that is invoked by Likert-type items.  Measures of cognitive ability can be distinguished from those of non-ability constructs (e.g., attitudes, values, personality) in that they result in a dominance response process.  That is, higher levels of cognitive ability will result in monotonic increases in the probability of answering the item correctly (i.e., a generally increasing, though not necessarily linear trend).  IRT, a family of psychometric models that allow one to estimate the probability of test item responses as a function of person and test parameters, provides a useful framework for examining response processes associated with different tests.  Some IRT models (e.g., the Rasch model) use a logistic relationship to model the dominance process, have been used extensively to score ability measures, and have also been extended to some non-ability measures that are assumed to invoke the same process (e.g., personality).  For example, one could argue that individuals with increasingly high levels of conscientiousness would have increasingly high probabilities of responding “Agree” to the following conscientiousness item: “You consider yourself to be a highly conscientious person.”  However, it has been argued that many non-ability constructs measured with agree/disagree items result in an unfolding process as opposed to a dominance process [6].  That is, the probability of agreement is maximized when the respondent’s level of the trait matches that imposed by the test item (i.e., the individual and the item are on the same point on the trait continuum).  Thus, the probability of a positive response increases non-monotonically (i.e., “unfolding”, like the normal curve, after the ideal point of agreement) with the respondent’s actual trait level.  


Although cultural assessments, which heavily emphasize attitudes and values, are likely to conform to an unfolding model, no research has attempted to develop items with the appropriate format and psychometric model.  One potentially useful item format may be that of Thurstonian, or ideal-point items, that is, items that are designed to target a specific portion of the latent trait continuum.  Thurstonian items vary in their level of difficulty or traitedness. Therefore, a set of Thurstonian items has the potential to collectively measure the entire spectrum of the latent trait being assessed and to capture subtle differences in the construct of interest with a greater degree of accuracy compared to Likert-type items [9].  Often, Thurstonian items consist of statements to which an individual can disagree for two reasons: the individual’s trait level is either below that targeted by the item, or above that targeted by the item.  Consider the following item which targets the middle of the trait continuum: “You sometimes find time to organize your belongings."  An individual can disagree with the item because he or she always finds time to organize, or because he or she never finds time to organize.  An appropriate psychometric model for Thurstonian items can be drawn from the family of unfolding IRT models, such as the Generalized Graded Unfolding Model [6].


In summary, cultural assessment items often pose a unique threat to measurement equivalence – they are only valid measures for members of cultures with either extremely high or extremely low levels of the cultural trait.  An assessment framework that would likely mitigate this problem would be one in which items are written to cover the entire range of the trait continuum, not just the extremes (i.e., Thurstonian items), and IRT models that conform to an unfolding response process are used.


1.2
Applicability of Unfolding IRT to Cultural Assessment

The purpose of this paper is to provide an initial investigation of the applicability of a specific IRT model, the GGUM [6] to scoring a measure of cultural norms and values, the GS-SAP.  The measure is the product of research [12] describing cultural competence in terms of understanding how cultural norms affect team members’ values, intentions, and behaviour.  The measure is based on a framework for understanding cultural diversity in teamwork and consists of six culturally-based cognitive dimensions [11]. Individual scale items were developed to assess preferences for:


· Independence/Interdependence -- identifying with the individual or with the group; 

· Egalitarian/Status -- preference for mutual consultation or deferring to rank and hierarchy to make decisions; 


· Risk/Restraint -- engaging in risk-taking or risk-averse behaviours;


· Direct/Indirect -- communicating in a direct or indirect manner; 


· Task/Relationship -- desire to emphasize tasks or relationships; and  


· Short-term/Long-term -- focus on present or future circumstances and outcomes when making decisions.  


The individual GS-SAP test items were written in the Likert tradition of targeting either the positive or negative end of the targeted trait (i.e., positively or negatively keyed). However, the items can naturally vary in terms of their location on the latent trait continuum, essentially resembling ideal-point items.  We proposed that many of the items were likely to fall at the extreme levels of the trait continuum, considering that items written in the Likert tradition are intended to do so.  Some items, however, may fall in between the extremes.  The GGUM is a useful IRT model for developing item parameters for such a measure because it can be used to fit monotonically increasing item response functions (i.e., for extreme items) but  can also fit non-monotonic functions for items that lie between the extremes ([11]).  Thus, we applied the GGUM to GS-SAP data from multinational teams as a preliminary step in investigating the psychometric properties of the instrument and the relevance of the ideal point process to cultural assessment.


2.0 Method

2.1
Participants


Participants were 224 volunteers and officers from five participating NATO nations separated into 56 four-person teams.  There were eight teams from Bulgaria (n = 32), eight from the Netherlands (n = 32), 16 from Norway (n = 64), nine from Sweden (n = 36), seven from the United States (n = 28), and eight mixed-culture teams (n = 32).  The mixed teams consisted of individuals from at least two different nations and performed the experimental task via internet from their respective nations.  All officers ethnically and culturally identified with their reported culture, spending no more than six months outside of their nation before the age of 18.  Mean age of the participants was 31.25 years (SD = 7.63).  Participants were primarily male (96.4%) junior officers of NATO rank OF-3 or below (89.2%).


2.2 Experimental Task


The Situation Authorable Behavior Research Environment (SABRE) is a scenario authoring tool that supports the simulation of interactive role-playing games.  The collaborative role-playing scenario used for the current study is based on the game “Neverwinter Nights”.  Participants perform the task in teams of four, with one participant chosen as the team leader.  The objective of the task is to find hidden weapons caches around a simulated urban area.  Team members gain “goodwill” points by finding hidden weapon caches and by establishing good relations with local residents portrayed in the scenario, and lose points by searching for caches in the wrong areas or by offending the local residents.  Team members have at their disposal a variety of information, tools, and monitors to support collaboration and maintain awareness of each other’s actions and locations.


2.3 Measure


The GS-SAP is a self-report measure assessing six dimensions of culture-related values and attitudes:  Independence/Interdependence (six items, alpha = .29), Egalitarian/Status (six items, alpha = .31), Risk/Restraint (six items, alpha = .36), Direct/Indirect Communication (six items, alpha = .37), Task/Relationship (five items, alpha = .09), and Short-term/Long-term Orientation (three items, alpha = .53).


The six dimensions are based on previous cultural assessment research defining and presenting measures of similar constructs (e.g., [1], [3], [4], [8], [10], [14]).  However, the items  themselves differ from other efforts to measure similar constructs in that they are contextualized to assess cultural values and behaviours within international military work contexts.  


2.4 Procedure


Participants performed the experimental task seated at individual computer terminals.  Teams composed of individuals from the same nation performed the task in the same room; however, participants were shielded from their other team members such that they could not see or hear each other.  Mixed-nation team members performed the task remotely from their home nation over the Internet.  Team-members began by completing the GS-SAP and other individual difference measures, and then received two-hours of training focusing on communication and navigation via computer inputs.  Next, participants completed several group-planning tasks to familiarize them with their unique and shared roles, and with more advanced collaboration strategies.  Finally, participants completed a single hour-long scenario. 

3.0 Results

We used the GGUM2004 program to estimate GGUM item parameters for each item of the GS-SAP.  The GGUM is actually one of a set of eight related unfolding IRT proposed by Roberts et al. [6] that vary in terms of which item parameters are constrained versus free to vary.  The GGUM is the most general of the proposed models and allows for independent estimation of the following person and item parameters:   (the location of the respondent on the latent trait continuum),  (item discrimination),  (the location of the respondent on the latent trait continuum), and  (the location of the subjective respondent category thresholds for the item, i.e., the points on the latent trait continuum at which the probability of endorsing a successive response category overtakes that of responding to a previous category).  

Roberts et al. [6] suggested that data sets consisting of, at a minimum, responses to 15-20, six category items from at least 750 respondents were necessary to accurately recover item parameters.  Thus, one potential limitation is our use of a data set drawn from a smaller sample size and consisting of fewer items per dimension.  Examination of item and person fit statistics revealed acceptable fit for most items and respondents.  However, for some dimensions, the number of Marginal Maximum Likelihood (MML) function iterations to estimate item parameters exceeded the default number (i.e., 10) recommended by Roberts et al.  Although this could reflect the effect of a relatively small sample size and item pool on the stability of the item parameter estimates, the resulting parameters were still interpretable in terms of their content and the relative distance of the items to each other in terms of their item locations.

Item parameter results indicated that the items for each of the GS-SAP scales varied substantially in terms of their locations on their respective latent trait continua.  Figures 1 – 6 show the location of each item on its respective continuum as determined by their delta parameters.  The standard range of item delta and person theta values in IRT is -4 to +4.  Figure 1 shows that items for the Independence/Interdependence scale generally centred around the middle of the trait continuum, with one extreme item targeting the independence pole (“I often find the routine of military life a little boring and wish for some excitement.”).   Items for the Egalitarian/Status scale were fairly evenly dispersed across the trait continuum (see Figure 2).  Items for the Risk/Restraint dimension were biased towards the risk pole (see Figure 3), with one extreme item targeting the restraint pole (“I am uncomfortable adapting the plan during a mission.”).  For the Direct/Indirect scale, the observed pattern was similar to that observed for the Independence/Interdependence scale, with one extreme item targeting the indirect pole (“When my superior gives an order I do not understand, I usually ask a peer what I should do rather than asking the officer.”; see Figure 4).  Items for the Task/Relationship and Short-term/Long-term Orientation dimensions (Figures 5 and 6) showed the greatest degree of bipolarity, with most items clustered towards either extreme of the trait continuum.  Additionally, items varied in terms of their discrimination parameters, generally showing high discrimination – 68% of the items had alphas greater than .50 and 35% had alphas greater than 1.0.



Figure 1: Item locations:  Independence/Interdependence


We then used the resulting item parameters as the basis for producing trait estimates of each of the GS-SAP dimensions for each respondent.  IRT models provide a means for producing more accurate estimates of respondents’ standing on the trait of interest over simple additive scale methods (i.e., using the mean or sum of the responses on individual items as the respondent’s scale score) because they take into account item parameters.  Thus, two individuals who have received the exact scale score based on mean responses could have two completely different IRT-based trait estimates based on the item locations or difficulties of the items to which they endorsed agreement.  As with item deltas, theta values range from -4 to +4.  The trait estimates were normally distributed and moderately to strongly correlated with the summed scale scores for each dimension (absolute values of the correlations between trait estimates and summed scale scores ranged from .33 to .93), as would be expected, given that the summed scores do not take into account item parameters.  Notably, trait estimates for some of the dimensions (i.e., Independence/Interdependence, Direct/Indirect, and Task/Relationship) were negatively correlated to their summed score analogs, indicating that the GGUM item parameter estimation process essentially reversed the poles of the latent trait.  For example, although Interdependence was intended to represent the positive end of the Independence/Interdependence dimension, item parameters for items targeting the Independent pole were calculated as positive, arbitrarily causing this to be the positive pole for the GGUM-based trait estimates.   Additionally, results indicated reasonable levels of person fit for each GS-SAP dimension.  The number of individuals with questionable person fit statistics was reasonably small (i.e., 2 – 5) for all dimensions except for the Independence/Interdependence dimension, which resulted in questionable person fit statistics for 14 respondents.  



Figure 2: Item locations:  Egalitarian/Status


Figure 3: Item locations:  Risk/Restraint




Figure 4: Item locations:  Direct/Indirect Communication




Figure 5: Item locations:  Task/Relationship


In summary, our results indicate that 1) the GGUM fit the GS-SAP data reasonably well for each dimension, affording estimation of item and person parameters, 2) items varied in terms of their item locations, and, consistent with ideal-point items, were distributed across the latent trait continuum for some dimensions, and 3) trait estimates showed reasonable fit levels and were interpretable in terms of their correlations with summed score estimates.




Figure 6: Item locations:  Short-term/Long-term Orientation


4.0 Discussion

The dominant item development and scoring framework used to assess cultural norms and values has involved the use of Likert-type items and additive scale score methods that do not consider item parameters.  In contrast, our results indicate that items intended to measure cultural norms and values can show characteristics of Thurstonian or ideal-point items, varying in terms of their locations in the latent trait continuum, even though they were written in the Likert tradition of targeting the extremes of the trait continuum.  Furthermore, we found that an IRT model developed specifically to score Thurstonian items, the GGUM, fit cultural assessment data reasonably well, resulting in meaningful person and item parameter estimates.  


These findings complement and clarify initial psychometric investigations of the GS-SAP [2].  Initial results indicated poor coefficient alpha reliabilities for the GS-SAP dimensions.  However, our results indicate that low internal consistency reliabilities would be expected, given that the items naturally varied in terms of their item locations.  Low internal consistency reliabilities are a hallmark of ideal-point items, though are not necessarily an indicator of poorly performing items, and should be interpreted vis-à-vis observed item discriminations [9].  Thus, by evaluating the items within an ideal-point framework, our results offer a different perspective on the psychometric qualities of the GS-SAP dimensions, showing 1) moderate to high correspondence of individual items to their underlying construct (i.e., generally high item discriminations), and 2) substantial dispersion of items across their respective latent trait continua (i.e., substantial variability in item locations).

Our findings have broader implications for the development and validation of cultural assessments.  We found that the construct validity of cultural assessments can be enhanced by adopting an ideal-point framework for item developing and scoring.  Individuals of differing nationalities or ethnic backgrounds may be expected to differ subtly in the extent to which they engage in cultural behaviours or espouse cultural norms and values such as those targeted by the GS-SAP dimensions and other, related measures.  Using a Thurstonian item development process and applying the appropriate psychometric model (i.e., the GGUM or one of its variants) are two supplementary ways to accurately capture this subtle variance. 

In conclusion, our results provide initial evidence in support of the use of an ideal-point item development and scoring framework for cultural assessments.  Such a framework is likely to offer an appropriate psychometric representation of the response process (i.e., an unfolding process) that is consistent with measures of cultural norms.  Furthermore, it is likely to improve the ability of assessments to capture subtle differences in cultural norms and values that can translate into significant performance differences, enhancing their validity and utility.
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Abstract


The aim of this paper is to establish the validity of a cultural framework. This is done to gain increased perspective on the cultural awareness that is necessary to co-operate successfully with members of other cultures. It is examined whether the six pillars of the above mentioned cultural framework cover the essentials of what is experienced in a foreign culture. Such a framework could benefit cultural training. Interaction between people of different cultures occurs in many types of situations. In the present work, experiences of British military personnel have been examined. In order to establish thriving partnerships during a military operation and co-operation with local counterparts in the ‘host-country’ or work relations, a solid understanding of their culture is an absolute necessity. The cultural framework consists of six ‘pillars’, each representing a category of behaviour relevant to interaction and communication. The manifestation of a pillar is found in observable behaviour. The pillars are: Honour and face; Hierarchy and social stratification; Purity, danger and taboos; Proxemics and body language; Speech acts; and Worldview and belief systems. If the pillars indeed cover the main gist of what should be taken into consideration when learning about a new culture, then the framework would prove to be an effective backbone for developing cultural training. We assessed first-hand experience with foreign cultures in a total of 13 interviews with British military personnel who had been deployed to Afghanistan. The interviews focused on their experiences in theatre, specifically in relation to their contact with the local population. The interviews were analysed to identify in which way the pillars were represented in their stories. This study concludes that the pillars of the framework matched the experiences of the interviees. This framework could therefore be used as a backbone for cultural training. 

1.0
Introduction


The decision to deploy NATO
 military to Uruzgan, a southern province of Afghanistan, prompted the need for a means by which to bridge the predicted cultural gap between the Uruzgani population and ISAF
 troops. Interaction between people of different cultures occurs in many types of situations. Consider multi-national organizations, diplomacy, or interaction with a local population during a military mission. It was anticipated that cultural differences on several levels of military operation could jeopardize the success of the mission. At a commanding level for instance, negotiations with local authorities, police, and military representatives would have to run smoothly. This was considered of importance to facilitate co-operation and establish stable relations. At the platoon level, collaboration with both the local police and the armed forces would prompt the need for cultural understanding as a basis for co-operation. Furthermore, contact with the local population would require certain cultural knowledge to gather intelligence successfully and to win hearts and minds. From this perspective, knowledge of the culture and customs of the local population is imperative to successful negotiations, alliances and team efforts. Failure in this respect could result in decreased mission effectiveness, unnecessary danger for the ISAF troops, and even increase instability in the region. Awareness and understanding of the main aspects of the culture of a ‘host country’ are crucial to successful dealings with its people. In order to establish thriving partnerships and co-operation with local counterparts or work relations, a solid understanding of their culture is an absolute necessity. This is relevant not only for military troops, but for all teams that have dealings with international counterparts.


To address the issue of cultural awareness of military personnel, a series of cultural awareness trainings, the so-called ‘Cultural Awareness Scenario Training’ (CAST), was developed and given to the Royal Netherlands Army. A cultural framework was used as a basis for this training. This cultural framework (which will be explained in depth in the next paragraph) consists of six so-called ‘pillars’. Each pillar describes a concept that enables the user to make sense of behaviour as he or she observes it, and helps to formulate an appropriate response. These pillars are meant to form a solid backbone for the development of cultural awareness training because the pillars cover the main gist of what should be considered when learning about a new culture. In the CAST, the pillars were used as the foundation for both role-play scenarios and briefing packages. The briefing packages were used as a short introduction to a new culture and as a reference guide. Also, soldiers were given the opportunity to learn and practise appropriate conduct through role-play. By engaging in role-play scenarios that were based on the six pillars, the soldiers learned the main aspects of cultural life in Afghanistan.


Whether the six pillars indeed cover the essentials of a culture needs to be determined. This paper describes a study that has been conducted to establish the validity of the cultural framework. Once validated, the framework can be used as an authorized training aid. The focus of this study is to gain increased perspective on the cultural awareness that is necessary to co-operate successfully with members of other cultures. It is examined whether the six pillars of the cultural framework cover the essentials of what should be known about a culture.

1.1
The cultural framework

According to Smith, Peterson & Schwartz (2002, p.205), national dimensions of cultural values are frequently employed in management training programs concerning cultural awareness. The dimensions originally identified by Hofstede (1980) and by Trompenaars & Hampden-Turner (1998) often form the basis for training and of extensive in-company intervention. Bond (2002) states that critics have argued that cultural-level characterizations are a distraction from the more important goal of understanding individual-level variability in behaviour. Based on this discussion, the cultural framework described in this paper is directed at providing a structure for better understanding of people from different cultures and how to interact with them. Rather than a list of do’s and don’ts, the cultural framework introduces six main cultural concepts that allow for the gaining of insight and understanding into the behaviour of people of a different culture. The framework is thus behaviour-oriented and gives practical insight into a culture. The pillars address themes or notions that describe those parts of a culture that are salient in situations where foreigners interact with members of the culture concerned. A pillar describes behaviours, activities and common conduct that can be related to this theme or notion. The six pillars by which the cultural framework makes culture insightful are: ‘honour and face’, ‘hierarchy and social stratification’, ‘purity, danger and taboo’, ‘proxemics and body language’, ‘speech acts’ and ‘worldview and belief systems’. Each of these concepts has been derived from, and supported by, anthropological literature. The characteristics of these pillars are described below. To illustrate the characteristics of the pillars, examples are taken from Afghan culture. This was deemed appropriate as the focus of the study is on Afghan culture compared to British culture.

1.1.1
Honour and face


There is a wealth of literature that details the workings of honour. Both thorough and concise accounts have been given on honour systems in general (Gilmoure, 1982; Peristiany, 1965; Herzfeld, 1980; Pitt-Rivers, 1965, 1968). Honour systems of Middle Eastern societies and the Arab world have also been well-described and much stressed (Allen, 2006; Cuddihy, 2002; Nydell, 2006; Patai, 2002) as well as in Mediterranean countries and Northern Europe (Rodriguez Mosquera, Manstead, & Fischer, 2002). A classic work on Afghanistan (Dupree, 1997) extensively describes the workings of honour in the Afghan context. Most authors on Afghanistan stress the importance of honour (see for example Vogelsang, 2002a & 2002b; Rubin, 2002). 

In many societies, honour and face play a central role in all interactions between people, though honour systems may vary in detail from region to region. In cultures in which honour plays a prominent role, daily life is significantly influenced by considerations of honour. To understand fully why people do what they do, one must take honour into account. Face can be seen as the public and individual manifestation of honour. To have face means to be openly recognized as an honourable person and to be treated with appropriate respect. To lose face means that this image is somehow damaged. One cornerstone of honour systems is that an individual is first and foremost a member of a group. If an individual behaves disgracefully, the honour of the entire group is stained. If, alternatively, the group’s honour is blemished, the public standing of the individuals in that group is damaged as well. In some cultures, the honour of a family, clan, tribe or ethnic group lies primarily with its ability to protect the women in the group as well as the home. A violation of the home (e.g., entering without permission) indicates an inability to protect the women, diminishing one’s claim to honour. There is also honour in self-sufficiency and independence (more common in western societies) which is for example violated by coercion or compulsion. Finally, honour can be found in hospitality: treating guests well gives claim to honour. Violating honour might place the requirement of revenge to restore honour. The severity of revenge may imply anything up to the actual taking of life. Very often, the state and its judicial system are not seen as credible or appropriate mediators, and, even in countries with strong states such as Portugal or Turkey, honour killings are not uncommon. 

1.1.2
Hierarchy and social stratification


Within most societies, there are classifications that determine status or rank. Social stratification is the hierarchical division of classes or levels in society. It may pertain to ethnicity, religion, demographics and professional background. Awareness of the social pecking order is imperative to understanding and interacting with a culture. Anthropologists have devoted much attention to describing issues of hierarchy and social stratification. As these issues are present in virtually every culture, they have traditionally been one of the favourite subjects of anthropological enquiry. Over 300 pages have been devoted to hierarchy and social stratification in a renowned book on Afghanistan and its inhabitants (Priestly, 1999). These pages describe how Afghanistan’s various ethnic groups are related, with considerable attention to hierarchy among the various tribes and ethnic groups. Such a book indicates the importance of hierarchy in Afghan eyes. Table 1 gives an example of what is considered high and low status in Afghanistan. Though the content of such a table might vary greatly for other regions, such a social system exists for every culture.

Table 1: Examples of high and low status in Afghanistan


		High status

		Low status



		Old

		Young



		Man

		Woman 



		Married

		Unmarried  



		With children (esp. sons)

		Childless



		Literate/studied

		Illiterate



		Religious reputation

		Lascivious reputation



		Wealthy

		Poor



		Hafiz (Qur’an by heart)

		Regular believer



		In-group

		Out-group



		Muslim

		Non-Muslim





1.1.3
Purity, danger and taboo


The importance and impact of issues relating to purity and danger have been described (Douglas, 2004) and the strength of disgust reactions to violation of taboos have been elaborated by Miller (1997), for example. All societies have certain things that are considered ‘dirty’ or ‘clean’. Which exact things are either dirty or clean varies from culture to culture. Certain animals, bodily emissions (mucus, pus, urine, faeces etc.), implements (handkerchiefs, toilet brushes, shoes), social contacts (marrying cousins is taboo in some societies and the preferred marriage in others), and behaviour (transvestism, mentally ill people) can be considered impure or taboo. What is considered dirty or impure is generally avoided or removed, and physical contact is usually followed by (ritual) cleansing. As purity is such an important issue in Islam, any work describing daily life in Islamic societies will cover issues such as the need for ritual cleansing. These issues also have an impact on food culture (Counihan & Van Esterik, 1997) and for example the theme of virginity (Ortner, 1978; Schneider, 1971). The social and religious desire to remain physically and mentally clean is common to every society. Values and ideals about purity can be deeply ingrained in people such that they are often not aware that these values are not universal. Disrespect for (subconsciously) held values about purity and taboos can gravely affront people. Impurity is linked to danger as it relates to infection or contamination. Unclean things are dangerous as they may be contagious through contact. The same is true for taboos although taboos need not always be classified as unclean but simply as dangerous. 

1.1.4
Proxemics and body language


Edward Hall introduced the term proxemics and his best and most accessible description is given in his book The Hidden Dimension (1969). Proxemics, the use of space, and the role of proxemics concepts in architecture have been amply described in anthropological literature (examples are Bourdieu, 1990; Sagant, 1996). The term proxemics refers to the use of space such as personal space and appropriate distance between people, as well as architectural concepts. Examples are the physical distance that is kept between conversation partners or the location of a toilet inside or outside a house. Architectural traditions can say something about the culture of a region. The thickness of walls or the size of windows (small windows make it hard to look inside, large windows make it easy) could be an indication of the degree of desired ‘privacy’ in a community. Proxemic rules underlie people’s behaviour in crowds, the way they decorate homes and offices, and seating arrangements during meetings. On body language and gestures there is also a mass of literature (Axtell, 1991; Beaulieu, 2004; Cuddihy, 2002; Desjarlais, 1992; Hall, 1969; Lomranz, 1976; Nydell, 2006; Remland, Jones, & Brinkman, 1991; Sanders, Hakky, & Brizzolara; 1985). Body language belongs to more implicit and unspoken parts of culture. An example is that for most western Europeans the thumbs-up gesture is interpreted as a positive and safe gesture. The inability to read someone’s body language can lead to irritation, misunderstanding or distrust. An ‘inappropriate’ gesture could wreck negotiations. Being aware of the impact of proxemics and body language is important when dealing with locals. 

1.1.5
Speech acts


The importance of speech, speaking and speeches has been much written about. Anthropologists often rely on oral histories for their research. The power of speech in Islam is evident (Allah created the world by speaking) and authors have often commented on the importance of speech in an Arab context (Allen, 2006). In the context of Afghanistan, poetry, rhetoric and storytelling are popular themes (Dupree, 1997; Edwards, 2002; Mills, 1991). Speech acts refer to the way in which greetings, introductions, meetings, speeches, and negotiations are conducted and structured. Sometimes these speech acts are purely formulaic and proceedings are ritualized. It is virtually impossible to cut through these speech acts without being impolite. Speech acts are also relevant in relation to the use of interpreters. Interpreters are the primary tool through whom the local population can be engaged. 

1.1.6
Worldview and belief systems


Worldview can refer to cosmology, basic outlook on life, or political ideals. The a priori assumptions about reality. Worldview pertains to the basic explanations for why we are here and how the universe is constructed. The term ‘belief systems’ covers religious issues, but it also covers issues such as magic or witchcraft (Evans-Pritchard, 1976; Stewart & Strathern, 2004). Books describing the practice of Islam (Geertz, 1968; Sedgwick, 2006) give insight into religion as it is professed in Middle Eastern countries such as Afghanistan. A belief system may be an organized religious group, but can also constitute sacred rituals, rites and ceremonies. People’s beliefs and worldviews influence their behaviour (Leung, Bond, Riemel de Carrasquel, Muñoz, Hernández, Murakami, Yamaguchi, Bierbrouwer & Singelis, 2002) and it is important to try to be aware of at least the basic tenets of local world views and belief systems. 


1.2
The six pillars as one framework


The six pillars described above represent the main concepts by which crucial aspects of a variety of cultures can be made understandable. These six pillars are not meant to be mutually exclusive. In fact, they overlap continually. ‘Speech acts’ have common ground with ‘honour and face’ when, for example, the rules for respectful conversation are violated.  ‘Proxemics and body language’ and ‘purity, danger and taboo’ intersect where a certain gesture or act (e.g. publicly holding hands) is considered taboo. 


In order for the framework to be efficient in its use, it has to be simple and essential. The six pillars cover the essence of what should be considered when preparing for managing oneself in a new and unknown culture. It is not based on learning an abundance of tips and tricks by heart, but on a basic understanding of the fundamentals of a culture. With this basic understanding, most situations in the foreign country or region can be handled appropriately. The framework has a broad spectrum because of its general nature. It is designed to cover a majority of cultural issues and can therefore be used for preparing for immersion in various parts of the world. Whether negotiating, bargaining, bonding, or acting as a team, the structure that the framework provides can be used as a backbone to develop a cultural training for these purposes. The cultural framework should be useful for anything from regional to worldwide collaborators, Non Governmental Organisations to commercial parties, and Small and Medium-sized Businesses to multinationals (Smith et al., 2002). In their dealings with a foreign culture, the cultural framework can be used as a basis for understanding the main cultural aspects of that culture. This understanding will support the user in behaving appropriately, reaching agreements and achieving (team)objectives more smoothly. 


2.0
Method


2.1
Procedure and participants


First hand experience was consulyed to establish whether the six pillars of the cultural framework cover the most important aspects of culture. A total of 13 interviews were conducted with British military personnel who had been deployed to Afghanistan and had had considerable contact with the local population there. The interviews focused on their experiences in theatre, specifically in relation to their contact with the local culture. The 13 interviewees were of various ages, ranks and professional backgrounds. The average age was 27.5 years old, the youngest interviewee being 20 and the eldest 43 years old. Seven non commissioned officers (lance-corporals, corporals, sergeants, and sergeant majors) and six officers (lieutenants and captains) were interviewed. The main tasks of the interviewees while on tour varied (doctors, medics, platoon commanders, troop commanders, para-troopers, artillery-experts, and chefs). All interviewees had been deployed to Afghanistan at least once, for a period of 4 to 6 months. A selection criterion was that the interviewees’ job involved frequent contact with the local population. The interviews were conducted in private rooms to ensure confidentiality and discretion and were digitally recorded for which the participants signed a consent form. Furthermore, the interviewees were asked to sign a second form stating their informed consent for participation.

2.2
Instruments


The interviews were semi-structured, meaning that a schema was used as a flexible guideline for the interviewer. The schema was not intended to provide a fixed set of questions, but rather could be used to structure the interview and obtain as much relevant information as possible. All interviews were conducted by interviewers experienced with this type of one-on-one interview. On average, each interview lasted 67 minutes. Table 2 gives an overview of the themes that were discussed with the interviewees. In general, interviewees were encouraged to elaborate on events that they had experienced from the beginning to the end. Relevant topics that pertained to the framework were asked out in more detail. 

Table 2: The interview themes


		General demographics (name, title, rank, etc.)



		General expertise:



		

		-prior education



		

		-career in military



		Experience with foreign culture



		Culture specific:



		

		-interaction types with local population



		

		-event description



		

		-roles him/herself, local population



		

		-elaboration per event



		

		-elaboration per pillar when mentioned



		

		-impact 



		Preparation:



		

		-training received



		

		-earlier tours / missions



		General vision on culture in mission area



		If you go back, what would you do differently?



		Your advise for next tours/ missions





2.3
Analysis strategy


After the interviews had been conducted, they were typed out verbatim so that they could be analyzed. A verbatim transcription was considered to be optimal as it means that the text is adjusted to improve its readability without compromising the content of the story. Analysis of the interviews was done in two ways, both quantitatively and qualitatively. The quantitative analysis gives an instant impression on how relevant each pillar is in the experience of the interviewees. This was done by scoring the number of times an interviewee mentioned an experience or action that related to one of the pillars of the cultural framework. Repetitions, as are common in informal spoken language or due to clarifications, were scored only once. It should be noted that when a cultural aspect that relates to one of the pillars is mentioned, this simply means that it was encountered. It does not mean that the interviewee necessarily was aware of this, or took the culturally appropriate measures. Moreover, under which pillar(s) certain remarks from the interviewees should be scored can be considered debatable at times. For instance, the subordinate position of women would be considered ‘hierarchy and social stratification’ from an Afghan viewpoint, but would more likely be a ‘taboo’ in the judgement of western society. In such cases, the context of the host-culture was taken as a reference point. If an interviewee said: “I didn’t see any women because they would never be a part of any negotiations”, this would be scored under the pillar ‘hierarchy and social stratification’. Even were an interviewee to say: “I feel that they treat their women badly because they have very few rights”, this would not be scored under the pillar ‘purity, danger and taboo’ (which it would be from a western point of view) but under the pillar ‘hierarchy and social stratification’. 


The qualitative analysis gives more depth and insight in what these experiences were, and perhaps which experiences were not captured by the framework. The qualitative analysis of the interviews consisted of a careful study of the opinion and experiences of the interviewees so as to discover trends in their experiences or encounters with the Afghan culture that were unexpected or unpredictable based on the pillars of the cultural framework. In the qualitative analysis, the focus was directed at the effects of cultural awareness on team efforts and co-operation.


It is important to realise that the cultural framework in this study is used to regard one culture (the Afghan culture) from the perspective of another culture (the British culture). Thus, both the quantitative and the qualitative analyses have been conducted from a ‘western European’ perspective on an eastern society. 


3.0
Results


3.1
Quantitative interpretation


A first glance at the quantitative analysis of the data (see Figure 1) reveals that all pillars are represented in the experiences of the interviewees. Some pillars were mentioned more often than others. Table 3 gives an overview of the average number of times that the interviewees mentioned a pillar during the interview. ‘Honour and face’ seems to have played a more prominent role in the daily encounters of the interviewees as they mentioned it, on average, over eight times per interview. This is followed by ‘hierarchy and social stratification’, and ‘purity, danger and taboo’, both mentioned more than six times per interview. The other three pillars were on average mentioned more than three times per interview, which is still a fair number of times.


Table 3: Number of times reference is made to a pillar of the cultural framework


		Interview nr.

		Honour and face

		Hierarchy and social stratification

		Proxemics and body language

		Speech acts

		Purity, danger and taboo

		Worldview and belief systems



		1

		10

		12

		1

		5

		8

		2



		2

		10

		4

		7

		1

		1

		1



		3

		18

		3

		4

		3

		4

		5



		4

		13

		11

		4

		1

		7

		10



		5

		6

		1

		3

		2

		0

		4



		6

		5

		2

		3

		0

		6

		2



		7

		20

		12

		9

		9

		8

		5



		8

		3

		6

		2

		3

		10

		4



		9

		4

		7

		2

		1

		6

		1



		10

		3

		6

		1

		0

		6

		0



		11

		12

		10

		6

		8

		8

		5



		12

		2

		1

		1

		2

		3

		4



		13

		6

		5

		3

		5

		12

		0



		Total

		112

		80

		46

		40

		79

		43



		Average

		8.6

		6.2

		3.5

		3.1

		6.1

		3.3





 SHAPE  \* MERGEFORMAT 




Figure 1: Pie chart reflecting the relative mentioning of each pillar


3.2
Qualitative interpretation


A qualitative interpretation of the results gave insight to the content of the pillars extracted from the interviews. For every pillar, the experiences of the interviewees had some common denominators. These are described below. The qualitative analysis of the interviews provided several more insights than solely recognizing the six pillars of the cultural framework. More insight has been gained in how the interviewees dealt with the sometimes stark differences between UK and Afghan culture and what the implications were for successful cooperation. Themes that are discussed aside from the pillars are: making mistakes, work ethics, trust, and general appreciation of the Afghan culture. 

3.2.1
Honour and face


Noticeably, all interviewees emphasized the importance of respectful behaviour towards the Afghan population. Mostly, it was recognized that respectful behaviour entailed adjustment to the local customs. Ample examples were given of ways to show respect such as taking off shoes in a house, not showing the soles of one’s feet, shaking hands and mutual backslapping by means of a greeting, and engaging in elaborate small talk before coming to the point. More sophisticated ways to preserve honour and face were mentioned as well. For example, care was taken not to offend Afghani by contradicting them or proving them wrong in front of others. It was recognized that doing so would be seen as a loss of face and, as a result, most likely cause negotiations to stagnate. The following quote illustrates this awareness.

“You take the tea. If he wants to bring fruit out you accept that. You are obviously very conscious of how you sit and where you sit. Because being the visitor you are sat at the best place on the rug near him as a mark of respect. Again, you accept anything he has got to offer. An issue with Afghan culture is they will often tell you what you would like to hear. So, for example, I would say to him: “do you have a very well defended location?” He would say: “Of course we do”. Even if he outright lies, he doesn’t want to look stupid in front of his people. You got to take it with a pinch of salt sometimes, take it not necessarily at face value.”

3.2.2
Hierarchy and social stratification


Many interviewees referred to hierarchy in Afghan culture. Mostly, awareness of one’s position on the social ladder was considered important in conversations and contact with the local population. Asking to speak to the village elder, for example when entering a town, was known to be important, because talking to anyone else would upset the local elder and thus strain relations. Also the position of women and children was mentioned often, as they are considered of markedly lower status in Afghan culture.  One interviewee articulates which consequences this hierarchical system had for him in his (daily) work:

“We have made a conscious effort to completely ignore women. They have obviously been bailed. They always stood away. You never engaged in conversation. You never looked them in the eye. They are literally treated like second-class citizens.”


The last sentence might reveal how the interviewee himself felt about this. Nevertheless, it is a reality that most interviewees dealt with. Awareness of the social stratification, and its importance in Afghan culture, proved to be a necessity in order to conduct business with the Afghans successfully. It helps to understand the dynamics between a police chief and his subordinates or to know who to address out of a group of LEC
’s in order to get a job done. 

3.2.3
Purity, danger and taboo


References to hygiene were mostly made by the interviewees in relation either to toilet routines or to religious ‘cleansing’ rituals. Both seemed to be encountered regularly in daily life. As Muslims wash their face, hands, and feet before prayer five times a day, this did not go by unnoticed. Though it was slightly inconvenient at times because it interfered with other work that needed to be done, all interviewees stated that they accepted and understood the need for this ritual. Also toilet habits drew attention as the western toilets were often not used by Afghans. Though in some cases sanitation was provided for LECs and/or for the ANA and ANP
, they often preferred to fall back on their own traditional toilet routines, often involving the grounds behind the tents or the riverbeds. 


“They are washing in the rivers and stuff, but they don’t really use soap, it is not going to be clean. When they are doing their ‘business’, they do it in the streets, just pull up their clothes and all the rest of it.”


What is considered taboo in Afghan culture sometimes coincides with what is considered taboo in western societies. Examples are drug or alcohol abuse or sexual acts with children. Some taboos are specific for the country or region. An example is the independence of women. This is accepted, even celebrated, in many western societies, but seen as a taboo by Afghans as they believe that women should be taken care of by men. Also, as open homosexuality is slowly coming out of the taboo sphere in western societies, it is not tolerated in Afghanistan. Most taboos in Afghanistan have their origin in the teachings of Islam. 

3.2.4
Proxemics and body language


Differences in proxemics and body language between Afghans and the British were a recurrent theme in the interviews. Particularly the differences between what was considered ‘comfortable’ or ‘appropriate’ physical contact and proximity were mentioned. Afghans stand closer to their conversational partner and are more likely to grab an arm or a leg while talking. Also, men are seen holding hands with each other in the streets or hugging as a sign of friendship. The following quote illustrates the initial discomfort that was sometimes felt with these intimacies, though it is recognized as a sign of friendship, and thus appreciated.


“They quite like holding hands. He shocked my commanding officer the first time. He was walking to the brigade commander from the Afghan National Army who then grabbed his hand and started holding his hand as they got to walking through the camp and stuff. And he would be like: ‘Oh my God’.”


The last remark indicates the commanding officer’s discomfort with these customs. Though most interviewees acknowledged that it took some getting used to, most could appreciate this closeness. Though hugging or holding hands was felt to be too intimate by some, almost all interviewees gladly engaged in mutual backslapping and extensive handshakes as a greeting. 

3.2.5
Speech acts


As most British soldiers do not speak Pashto, and most Afghans speak very little English, conversations were mostly conducted through interpreters. Almost independent of the translation skills of the interpreters (which could vary from poor to excellent), some interviewees experienced the differences between their own speech acts and those common to the Afghans. Most noticeable for most interviewees was the necessity for small talk before coming to the point. In Afghan culture it is uncommon to get straight to the point, nor would one want to disappoint another by for example saying ‘no’. An Afghan is therefore more likely to avoid the question, or even agree to something that is in fact not true. This makes negotiations harder for an Englishman who is not entirely familiar with these ‘rules of the game’. How to know that you have got the answer that you were looking for?


“Things are a lot easier if you can be frank and open. If you say: ‘I would like this. I can do this for you. This is how I will achieve it’. Why don’t they end the negotiation? It is quite a drawn out process and you’ve got to sit through a multilayered conversation to get the answer that you want.”

3.2.6
Worldview and belief systems


An obvious subject related to the pillar ‘worldview and belief systems’ is Islamic religion. All interviewees referred to the fact that they had encountered Muslims and experienced Islamic customs. A religious ritual that was seen frequently was prayer. It was also noticed by some that the Afghans abided by certain commandments in the Koran such as abstinence from alcohol and pork. However, the pillar ‘worldview and belief systems’ pertains to more than religion. It also encompasses other aspects of how life is seen and how events are interpreted. An example is given by the interviewee who expresses his surprise when he encounters a group of Afghan men who have just been shot at in their vehicle. 


“…there was no crying, no anger, no nothing. They sat at the side of the vehicle and got some water. At no point did anyone get angry or aggressive. They just sat there, it happens. The guy was cracked open like a watermelon. I said, ‘this is unbelievable; none of you are at all bothered’. I found the whole thing incredibly strange. You expect people to react very badly. They had their vehicle shot up.”


This experience illustrates an attitude towards events in life which Westerners might call fatalistic. There seems to be acceptance. The phrase ‘God willing’ is frequently heard in eastern societies as it is believed that not everything can be controlled by oneself, but that God alone determines one’s fate. 

3.2.7
Making mistakes


Notably, the interviewers encountered a slight barrier when interviewees were asked if they had made any mistakes, or had seen any mistakes being made with respect to cultural awareness. It is not likely that this hindered the interviews in itself, but it could be seen as a potential weakness of this type of study. None of the interviewees could think of a single mistake that they, or anyone else, may have made during their tour. Most of the interviewees commented that, though they were sure that some mistakes were made by them or others, none came to mind. This might indicate that the interviewees were uncomfortable displaying their shortcomings. However, considering the challenge of working in a high strain environment where nearly nothing is familiar, it would be likely that mistakes would have been made. Possibly, if any mistakes were made, they were made in ignorance, and thus went by unnoticed. In the interviews, some remarks indicated that indeed unawareness may have played a role in some (rare) instances. Though the intention to maintain honour and face was clear without exception for all interviewees, an occasional mistake may have been made in this area. It is likely that, as the mistakes were made unintentionally, they mostly passed unnoticed as well. In the quote by the next interviewee, it becomes clear that unawareness might unintentionally lead to slightly offensive behaviour. 


“Yes, personal space is an issue. Always look them in the eye. That is a mark of confidence. Never show the soles of your feet when you are sitting down and you are sitting cross-legged. Because that is to indicate that you are beneath me, you are below me if I show the soles of my feet. Use an open hand if you want to articulate, talking with the hands is very good, but don’t point and don’t invade somebody’s personal space. The basic things are like that, I think. I did certainly use it. When you are sitting down don’t slouch, just be respectful, don’t be lazy. He has brought you there to speak to you, at least show him some respect by being attentive or alert and look him in the eye, talk slowly. Don’t be patronizing him; don’t make him feel an idiot. As you would do hopefully with anyone.”


This quote shows that the soldier had very sincere intentions and was actively engaged in displaying respectful behaviour in his conversations with Afghan locals. To this purpose, he mentions some behaviour such as talking with open hands, paying attention and not showing the soles of your feet. However, he integrates values that are more likely to be polite in western societies than in eastern ones, such as ‘slouching’. Looking someone straight in the eye, in fact, can be interpreted as rude and offensive in Afghanistan as it is seen as disrespectful towards the person you are speaking to. It is likely that in the event that his behaviour is seen as inappropriate, no offence will be taken because his sincere intentions are recognized and appreciated. Still, inappropriate conduct might negatively affect relations in a subtle way without open hostility. Especially when two parties need to work together, mutual understanding of culturally appropriate behaviour can be essential not only for transparency in communications, but also for establishing rapport. 

3.2.8
Work ethics and trust


Two major themes surfaced from further analysis that did not seem to be captured in the pillars of the cultural framework. Afghan work ethics and the trustworthiness of the local population were recurring themes in many of the interviews. It seemed that a cultural gap was experienced between the British soldiers and the Afghans when it came to work ethics. In several interviews, it was remarked that there always seemed to be a few Afghan workers among the LECs who displayed extreme indolence. 


“When I was working with them I was supervising them building some defences for their own security as well as ours, and then you turn around and back again and then four or five of them would be walking off, and there was nobody there and you would have to shout at them and say: come back here, you haven’t finished, and they come back and joke it off... they just really didn’t want to work.” 


Though certainly not all workers behaved this way, some displayed what was seen as truly inexcusable laziness. Mostly, their lethargy was not understood and it was considered both frustrating and bothersome. In most cases, it affected the working relations and diminished the initial goodwill of the British soldiers. Especially in the light of the team efforts that were required in this example, the affected working relations proved to stand in the way of successful partnerships. Also trust was an issue, as is illustrated by the following quotes: 


“I don’t know who it was, but in the 19th century when we were in Afghanistan before, someone said you can never trust an Afghan, but you can buy one. That still today is very, very valid.”

“You will be in a fire fight or something happens and you turn around, expecting twenty Afghan to be there to one of your flanks helping you to suppress fire and you get some men down there to square them away and you turn around and they will be gone.”


In many instances it could be understood by the interviewees that Afghan ‘partners’ would change sides both out of convenience, but also for personal safety. Still, the inability to trust their Afghan counterparts gave many interviewees a sense of discomfort. For some interviewees, the feeling of disloyalty reflected significantly on their overall impression of Afghan culture and their ability to work together. 

3.2.9
Appreciation of the Afghan culture 


Last, an observation was made on the general appreciation of the interviewees for Afghan culture. A positive general attitude towards partners of a different culture is likely to ease the establishment of rapport in the relationship. It also indicates a willingness to adjust and learn. To determine the extent to which such rapport was felt, it was asked how the interviewees felt about Afghans in general. Interestingly, this proved to be a mixture of two ‘extremes’. Some interviewees seemed to harbour both extremes at once in their opinion, others tended towards only one of the two poles. 

“I would still have a negative view, to be honest, from my own experiences there. It seems like a hopeless place. […] The people, a lot of the impressions I had were pretty negative of them. […] they have very low respect for life, that’s just the way it is there, they have lower life expectancy. Life is harder for them. [Later, in the same interview] I think it is a nice culture, they are friendly people. I’m sure that if they weren’t constantly involved in wars, they would be more peaceful and open. I think they treat people well as individuals. I think as a traveller it wouldn’t be hard to make friends, they will be very friendly and inquisitive about you and make you feel welcome.”


Afghan culture was greatly appreciated for its hospitality and friendly people. Some interviewees also expressed their admiration for a people that has endured so many years of hardship but has not lost its pride and sense of dignity. For some interviewees, the balance had tipped towards the other side, though, leading them to feel troubled by Afghan culture. Often this opinion was prompted by an aversion to some aspects of perceived ‘common’ conduct in Afghan life. One recurring issue that triggered incomprehension was the treatment of both women and children. Children were seen to be disciplined in a harsh manner such as by scalding them with boiling water or throwing rocks at them. Women, in Afghan culture, are kept out of public life, have fewer rights, and are considered less important. The subordination of women and children was, for some, an uncomfortable aspect of their culture. Another frequently mentioned dislike was that of so-called double standards. Many interviewees remarked that though Afghans all declared to be pious Muslims, some of their behaviours were seen to be in contradiction with their convictions. Examples are the use of alcohol and other stimulants, and views on sexuality. This caused their proclaimed faith to come across as insincere. 


4.0
Conclusions and application prospects


The most important finding of this study is that the experiences of the interviewees could be mapped by the cultural framework. This indicates that the pillars of the framework matched the experiences of the interviewees. The cultural framework has been validated by means of interviews with soldiers who have shared their experiences in the ‘field’. The quantitative interpretation showed that all pillars were mentioned in the interviews. The pillar honour and face was mentioned 8.6 times on average, hierarchy and social stratification 6.2 times on average, body language 3.5 times on average, speech acts 3.1 times on average, worldview and belief systems 3.3 times on average. The qualitative analysis of the data gives a more detailed view on the framework in which some implications for intercultural relationships can be uncovered. For every pillar, interviewees have given ample examples of experiences that illustrated the encounter of a pillar. In addition, the qualitative analysis gave insight in mistakes that could have been made, general appreciation of Afghan culture and work ethics and trust. This led to the insight that some important aspects for intercultural collaboration were not captured by the framework: work ethics and trust. One suggestion would be to include one extra pillar in the framework that would cover subjects that have to do with ‘attitude’. Such a pillar could cover subjects referring to common conduct, mind-sets and everyday ways of behaving. This pillar would differ from ‘worldview and belief systems’ in that it would not refer to one’s view on life in general, the world or the spirit world. Instead, it would cover subjects that have to do with daily standpoints, habits and general attitude. Both trust and work ethics would be subjects that could be incorporated in such a pillar. It is, however, debatable whether adding a new pillar is a good solution. Perhaps a framework with a multitude of pillars that make it all-comprehensive would become too detailed and unmanageable. In its present form, the framework has been shown to cover the majority of cultural and religious issues that soldiers face in their interactions and partnerships with a foreign (in this case Afghan) culture. This would indicate that the pillars are useful as a basis for exploring the main aspects of an unknown culture. 


Experiences that lead to both appreciation and dislike of Afghan culture can be viewed in the light of the six pillars of the cultural framework. When interviewees mention their appreciation, it was often in related to the pillar ‘honour and face’; such as hospitality. Dislike or misunderstanding was often mentioned in relation to either ‘hierarchy and social stratification’ or ‘purity, danger and taboo’; such as social position of women and views on sexuality. It would be interesting to reveal the interaction between each pillar and general appreciation.


A next step in validating the cultural framework would be to apply it to other regions and countries. A similar interpretation of data from other cultures such as has been done in this paper would even further validate the cultural framework and prove its function for a variety of cultures. Furthermore, such further interviews could serve the purpose of providing inspiration for new or improved scenarios in the development of subsequent training. 


Not only the military, but many other parties, could benefit from the six pillars of the cultural framework as a basis for cultural training. Because the framework is both simple and essential, it can provide a clear starting point for the development of cultural awareness. Subsequently, prospects for application have a wide range, from large organisations to small firms both in the public and governmental sector. Knowledge and understanding of a foreign culture are often strategically important to a business or an individual that aims to work with (or in competition with) people of another cultural background. Such understanding can be a determining factor to successful relations as it opens doors to mutual consideration, indulgence, tolerance, and appreciation from both sides.
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ABSTRACT

A series of factors have impact on teamwork in coalitions. Individual differences in personality traits represent powerful factors that, in interaction with culturally based cognitive biases, influence collaboration and performance. By means of factor analyses, multidimensional scaling, and modeling ad modum LISREL, 17 personality measures have been reduced to models of three interrelated factors. From initial model analyses, we found that the co-variances between variables were explained by a sequential relation between the factors Emotional Stability, Adaptability, and Need for Structure. An interpretation of the model is that if you have a high rating in Emotional Stability, your rating in Adaptability will be high. And, if your rating is high in Adaptability, your rating in Need for Structure is low. In a second series of validation analyses the initial model was confirmed. An alternative model to the sequential was proposed. In this model Emotional Stability directly affects Need for Structure and Adaptability. Confirmative analyses of the alternative model showed that this model has the same fit as the sequential. We have tested the fit of the models when using two of the main markers of each factor, and we found an almost perfect fit of the sequential as well as the alternative model. Accordingly, six of the measures used can represent the models adequately. Our conclusion is that the subjects can be ordered or classified with respect to the three factors by means of six measures. Four trait dimensions of the ‘Big Five’ are markers of our factors Emotional Stability and Adaptability, and the interaction between two fundamental dimensions behind the ‘Big five’ is in accordance with these two factors of our model. Emotional Stability and Adaptability are fundamental aspects in selection of personnel working under stressful conditions with high stakes and risks. By mean of the factors found and validated, we have reliable and practicable measures of basic aspects predicting the performance and co-operative ability of personnel working in coalitions. 

1.0   INTRODUCTION

A series of factors have impact on teamwork and performance in coalitions. Individual differences in personality traits represent aspects that, in interaction with culturally based cognitive biases, we believe influence collaboration and performance. Especially personality traits reflecting aspects of emotional stability have, since long, been considered important in selection of personnel working under high psychological stress, task load and risk. Selection of e.g. military pilots by means of personality traits as well as intellectual, perceptual and motor skills was introduced as early as during World War I. Similar procedures for selection were then developed and introduced in the army and naval branches. Procedures for selection with respect to operator and team performance in command and control environments are of a later date and in progress.


Selection of military operators has been extensively discussed in the scientific literature. Several meta-analyses have shown that personality traits, in spite of their considerable face validity, have a restricted predictive power on operational performance as compared to job sample tasks. In general terms, we can conclude that personality measures have a common variance of about 10 to 20 percent with different performance criteria [1]. The corresponding values for job sample tasks are about 30 to 40 percent [2]. On the other hand, personality or trait measures are easily administered and, in many situations, the most practicable and the remaining possibility to predict and optimize operational performance. Accordingly, an optimal combination of personality and task-related measures gives the best predictive power in selection of operators.


To cite the steering program for the task group Leader and Team Adaptability in Multinational Coalitions, a “complicated assemblage of coalition partners will be required to perform as a team in complex environments that place high demands on the command and control of forces. This complex environment makes adaptive performance more critical than ever, yet the presence of adaptable leaders and teams continues to be elusive” [3]. 

1.1
Methods, Assumptions, Procedures

1.1.1
Factor Analysis (FA)


1.1.1.1    Rationale.

Factor analysis is an analytical technique that makes possible the reduction of a larger number of interrelated manifest variables to a smaller number of latent variables or factors. The FA technique is based on the co-variation between manifest measured variables, and the goal of the technique is to achieve a parsimonious and simplified description by using the smallest number of explanatory concepts needed to explain the maximum amount of common variance in a correlation matrix (i.e., a table showing the inter-correlations among the variables to be factored). The factors can be considered as hypothetical constructs laying behind and explaining the co-variation between their markers, and the constructs find their manifest expression in their markers.


The factor extraction procedures can be divided into exploratory and confirmative (hypo-thesis testing) methods. Explorative solutions cannot be generalised to populations. Generalisation requires replications in new samples. Factor solutions from confirmative methods of factor extraction, on the other hand, can be generalised from a sample to a population of subjects. 


The exploratory methods as principal factors analysis assume populations of subjects and variables, and provide descriptive solutions. Principal FA (also called common FA) is the method preferred when analysis of common variance is desired. Principal FA is a practicable tool for generation of hypotheses about factor structures to be analysed further and confirmed in future research [4] [5] [6] [7]. 


From inferential and confirmatory methods as maximum likelihood FA, on the other hand, generalisations to other members of the population are possible. LISREL (analysis of linear structural relationships) is a practicable tool for confirmation and generalisation of factor structures [8] [9] [10] [11]. 

1.1.2
Structural Equation Modelling (LISREL)


1.1.2.1 Rationale 


In the LISREL model, the linear structural relationship and the factor structure are combined into one comprehensive model applicable to observational studies. The model allows 1) multiple latent constructs indicated by observable explanatory variables, 2) recursive and non-recursive relationships between constructs, and 3) multiple latent constructs indicated by observable response variables. The connections between the latent constructs compose the structural equation model; the relationships between the latent constructs and their observable indicators or outcomes compose the factor models. All parts of the comprehensive model may be represented in a path diagram and all factor loadings and structural relationships appear as coefficients of the path. LISREL gives a series of Goodness of Fit measures of the whole model [9]. Examples of psychological models are given in [11] [12] and [13].


1.1.3     Multidimensional Scaling (MDS)

1.1.3.1    Rationale.  

MultiDimensional Scaling (MDS) is a procedure for fitting a set of objects or variables in a space (or plane) such that the distances between the objects correspond as close as possible to a given set of similarities or dissimilarities between the objects. Similarities can be measured directly or derived indirectly from e.g., correlation matrices [14] [15]. Usually MDS can fit an appropriate model in fewer dimensions than can FA. Furthermore, MDS provides a dimensional model even if a linear relationship between distances and dissimilarities cannot be assumed. As compared to other multivariate techniques MDS is easy to use and the statistical assumptions are mostly easy to fulfil. In contrast to FA no statistical distribution assumptions are necessary, even if some metric conditions must be satisfied. 


1.1.4     Assumptions and Data

1.1.4.1    Assumptions. 


Results of research on the impact of individual and cultural factors on adaptive performance can be used to address personnel selection, modelling and simulation, and training, resulting in development of new measurement scales designed to assess the impact of culture on teamwork and new training tools designed to turn cultural diversity into mission strengths.[16]  

1.1.4.2    Instruments. 


Besides a demographic questionnaire a large number of questionnaires or measurement scales tapping different cognitive aspects as well as mental states and traits have been answered by the participants of NATO’s Allied Warrior 2004 (AW04), and Allied Warrior 2005 (AW05) exercises.

Seven instruments comprised of seventeen distinct measures tapping different emotional and cognitive states and traits, formed the base for a series of data reduction and modelling analyses. The measures are named as follows: Personal Need for Structure (PNS) [17], Personal Fear of Invalidity (PFI) [17], Need for Cognitive Structure (NCS) [18], Ability to Achieve Cognitive Structure (AACS) [18], Uncertainty Response Scale (URS) [19], Intercultural Potential Adjustment Scale (ICAPS) [20], and the NEO-FFI Personality Inventory [21], The URS has three subscales measuring Emotional Uncertainty, Cognitive Uncertainty, and Desire for Change. The ICAPS has five subscales measuring Cultural Adjustment, Emotion Regulation, Need for Openness, Flexibility, and Critical Thinking  The NEO-FFI has five subscales measuring Neuroticism, Extroversion, Openness Agreeableness, and Consciousness, All instruments have been validated in other studies, and their reliabilities have been scrutinized. 

2.0
Analyses and Results 


As a first step of analyses based on data from AW04, the linear relationships between the measures by means of product moment correlations were calculated
. This matrix of correlations was then used as input in explorative principal factors analyses with oblique
 rotation of factors. Rotation of factors results in a more even variance distribution, and in a more interpretable and simple factor structure.

From the analysis we found that 54 percent of the total variance
 between the manifest variables could be explained by means of three latent variables or factors. Two practicable criteria for optimisation of number of factors, Kaiser’s criterion and Cattell’s scree-test were used [4] [7] [7]. Kaiser’s criterion states that, only factors with ‘eigenvalues’ greater than 1.0 should be retained. Cattell’s scree-test identifies the number of factors that can be extracted before the amount of unique and error variance begins to dominate over the amount of common and true variance. Both criteria indicated a three factors solution as optimal.

Figure 1 presents the three tentative groupings of variables into factors. Two of the instruments used, ‘Critical Thinking‘, and ‘Agreeableness’, had low or insignificant amount of common variance with the other measures, and were therefore excluded from further analyses.


Our tentative interpretation of this first grouping is that the measures ‘Neuroticism’, ‘Ability to Achieve Cognitive Structure’, ‘Fear of Invalidity’, ‘Openness I’, ’Conscientiousness’, and ’Emotional Uncertainty’ represent a factor or latent variable named Emotional Stability. Multidimensional analyses show that the variables ‘Neuroticism’, ‘Emotional Uncertainty’, and ‘Fear of Invalidity’ represent the core of the factor. 


An interpretation of the second grouping is that the measures ‘Emotion Regulation’, ’Inter-cultural ‘Adjustment Potential’’, ‘Openness II’, ‘Desire for Change’, and ‘Extraversion’ represent a factor named Adaptability. Dimensional analyses showed that ‘Openness II’ was an outlier and that the other measures represent the central aspects of the factor.


The interpretation of the third grouping is that the measures ‘Cognitive Uncertainty’,’ Need for Cognitive Structure’, ‘Personal Need for Structure’, and ‘Flexibility’ represent a factor named Need for Structure. Multidimensional analyses indicated that ‘Flexibility’ was an outlier and that the other variables represent the core of the factor.
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Figure 1: Groupings of variables from explorative factor analyses of the 17 measures. Fifteen out of 17 measures (88 %) are represented in the groupings or factors. Fifty-four percent of the common variance between the measures is explained by the three factors.


The three factors structure from the exploratory analysis was used as a hypothesis in confirmative factor analyses ad modum LISREL. From the Goodness of Fit Statistics (GFI) of the confirmative analyses, we found that a three factors model significantly explains the co-variances between the manifest variables. The Weighted Least Squares Chi-Square equals 72.03 and has a p-value of 0.20
. The standardized Root Mean square Residual (RMR) equals 0.093, the Goodness of Fit Index (GFI) equal to = 0.84, and the Adjusted Goodness of Fit Index (AGFI) equal to 0.73.

In contrast to the explorative analyses, significant relationships were found between the three factors. These relationships were used in an attempt to build a causal structural model explaining the co-variances between the manifest variables by means of the inter-related factors. 


When we scrutinized the factor structure of the confirmative analysis we found that the factors Emotional Stability and Adaptability correlated, and that factors Adaptability and Need for Structure correlated, respectively. This means that Adaptability relates to both Emotional Stability and Need for Structure. Accordingly, Adaptability seems to be a mediator between the other two factors. 

Accordingly, we tested and confirmed a three factors structural model by means of LISREL. In this model factor Emotional Stability precedes Adaptability, and Adaptability, in its turn, precedes Need for Structure. The final model from these analyses is presented in figure 2.

As can be seen from figure 2 the three factors can be ordered in a sequence, in which Adaptability is a mediator between factors Stability and Need for structure. There are no direct effects from Stability to Need for structure, but a significant indirect effect. The Weighted Least Squares Chi-Square equals 80.54 and has a p-value of 0.093. The standardized Root Mean square Residual (RMR) equals 0.14, the Goodness of Fit Index (GFI) equal to = 0.82, and the Adjusted Goodness of Fit Index (AGFI) equal to 0.70. All loadings are significant (p < .05). The fit of the model is acceptable
.



Figure 2: A structural LISREL model of the relationships between Emotional Stability, Adaptability, and Need for Structure. The Goodness of Fit Index (GFI) = 0.82. All effects (thick arrows) and factor loadings (thin arrows) are significant (p < .05).


Our interpretation of the model is that if you have a high rating in Emotional Stability i.e. low scores in fear of invalidity, neuroticism, openness, and emotional uncertainty as well as high scores in ability to achieve cognitive structure, and in conscientiousness, your rating in Adaptability will be high, i.e. you will have high scores in emotional regulation, cultural adjustment, desire for change, and extraversion. And, if your rating is high in Adaptability, you will have low scores on personal need for structure, cognitive need for structure as well as cognitive uncertainty, i.e., your rating in Need for Structure is low. Figure 3 summarizes the sequential relationships between the three factors.
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Figure 3:  The sequential relationships between Emotional Stability, Adaptability, and Need for Structure. 


In a second series of analyses, data from AW05 was added. In order to analyze to what extent data from AW05 was similar to the data from AW04, the correlation structures (i.e. the internal relations between the variables of the two studies, respectively) were compared. Figure 4 illustrates the correlation between the two structures.




Figure 4: The relationship between the correlation structures (inter-variable correlations) from AW04 and AW05. The correlation (r) is .72, (p > .01). The common variance (R2) is 52 percent.


The proportion of common variance between the two structures was .52. Accordingly, the similarity between the rank-orders of the correlations from AW04 and AW05 is significant (p > .01) and high. As can be seen from the figure, the variance of the AW05-distribution of correlations tends to be greater than the AW04-distribution. 


Our conclusion from the finding of a close similarity between the databases from AW04 and AW05 was that the three factor model based on data from AW 04 could be tested on data aggregated from AW04 and AW05. Accordingly, the addition of the data from AW05 represents a test of the validity of the model in an extended sample. The number of subjects from the two exercises was 155.


Figure 5 presents the three factors structural model based on data from AW04 and AW05. The Weighted Least Squares Chi-Square equals 85.11 and has a p-value of 0.03. The standardized Root Mean square Residual (RMR) equals 0.10, the Goodness of Fit Index (GFI) equal to = 0.85, and the Adjusted Goodness of Fit Index (AGFI) equal to 0.75. All loadings are significant (p < .05). 



Figure 5: A structural LISREL model of the relationships between Emotional Stability, Adaptability, and Need for Structure. The Goodness of Fit Index (GFI) = 0.85. All effects (thick arrows) and factor loadings (thin arrows) are significant (p < .05).


Our conclusion is that the fit of the model is acceptable, and that the data from AW05 support and validate the model based on data from AW04. 

From the explorative as well as from the confirmative analyses we have found a three factors model in which the factors are ordered sequentially (Stability affects Adaptability, and Adaptability, in its turn, affects Need for Structure). However, from discussions within the research group an alternative solution was suggested. In this model Emotional Stability will directly affect Need for Structure as well as Adaptability. 


From LISREL-analyses we found that the fit of this model was as good as the fit of the original model. The Weighted Least Squares Chi-Square equals 82.89 and has a p-value of 0.04. The standardized Root Mean square Residual (RMR) equals 0.11, the Goodness of Fit Index (GFI) equal to = 0.85, and the Adjusted Goodness of Fit Index (AGFI) equal to 0.75. All loadings are significant (p < .05). Figure 6 presents the model in which Emotional Stability directly affects Adaptability and Need for Structure.




Figure 6: A structural LISREL model representing the direct effects of Emotional Stability on Adaptability, and Need for Structure, respectively. The Goodness of Fit Index (GFI) = 0.85. All effects (thick arrows) and factor loadings (thin arrows) are significant (p < .05).

Accordingly, we have two models of equal fit. The models explain the same amount of common variance, they confirm the structures to the same extent, and they can both be generalized to the population of subjects. To determine which of the models that is to be preferred is both a theoretical and practical matter. Obviously, both can be used as complementary models.

The models of figures 5 and 6 are based on 14 markers. We have also tested the fit of the model when using two of the main markers of each factor (i.e. altogether six measures). By using the main markers we are optimizing the relationship between the proportion of variance explained and the number of measures used. Figure 7 presents this optimized model.

The Weighted Least Squares Chi-Square of the optimized model equals 4.09 and has a p-value of 0.76. The standardized root mean square residual (RMR) equals 0.04, the Goodness of Fit Index (GFI) equal to = 0.98, and the Adjusted Goodness of Fit Index (AGFI) equal to 0.94. All loadings and weights are significant (p < .01). The fit of the model is almost perfect.




Figure 7: A structural LISREL model of the relationships between Emotional Stability, Adaptability, and Need for Structure. The model is based on six main manifest variables. The Goodness of Fit Index (GFI) = 0.98. All effects (thick arrows) and factor loadings (thin arrows) are significant (p < .01).


The alternative model (in which Emotional Stability directly affects Need for Structure as well as Adaptability) has also been analyzed by using six main markers. Figure 8 presents the alternative and optimized model.



Figure 8: A structural LISREL model representing the direct effects of Emotional Stability on Adaptability, and Need for Structure, respectively. The model is based on six main manifest variables. The Goodness of Fit Index (GFI) = 0.97. All effects (thick arrows) and factor loadings (thin arrows) are significant (p < .01).


The Weighted Least Squares Chi-Square of the alternative and optimized model equals 7.02 and has a p-value of 0.43. The standardized root mean square residual (RMR) equals 0.05, the Goodness of Fit Index (GFI) equal to = 0.97, and the Adjusted Goodness of Fit Index (AGFI) equal to 0.90. All loadings and weights are significant (p < .01). The fit of the alternative optimized model is almost perfect.


When comparing the factors of the large models represented by 14 markers with the factors of the small models represented by six markers we found that the correlations between the stability factors was .89, the adaptability factors .76, and the need for structure factors .90. Accordingly, the common variances for the factors were 79, 58, and 81 percent, respectively. 


As illustrated in figure 9, the structural model can be visualized in a Euclidean space, of which the three dimensions represent the factors Emotional Stability, Adaptability, and Need for Structure, respectively. 






Figure 9: A representation of the structural model in a Euclidean space. The three dimensions indicate the factors Stability, Adaptability, and Need for Structure. The double headed arrow illustrates a goodness of fit continuum.


The vector or arrow from the lower right to the upper left corner of the cube, illustrates a continuum from high Stability, high Adaptability, and low Need for Structure to low Stability, low Adaptability, and high Need for Structure. We consider the integrated continuum to indicate a ’personality goodness of fit index’ of importance for prediction of operational performance. 


3.0   Discussion

By means of factor analyses, multidimensional scaling, and modelling ad modum LISREL, 17 personality measures have been reduced to models of three interrelated latent variables or factors. 

From the explorative analyses we hypothesized a three factors model as an optimal solution. From these analyses we found that 15 of 17 measures (82 %) have an acceptable communality (i.e. significant co-variances with the other measures) for confirmative analyses. From the confirmative analyses we found that a model of three interrelated factors significantly explains the co-variances between the manifest variables. 

From the initial structural model analyses (data from AW04) we confirmed that the co-variances between the variables were thoroughly explained by a sequential relation between the factors Emotional Stability, Adaptability, and Need for Structure. We also found that the structural model can be generalized to the population. 


An interpretation of the model is that if you have a high rating in Emotional Stability i.e. low scores in fear of invalidity, neuroticism, openness, and emotional uncertainty as well as high scores in ability to achieve cognitive structure, and in conscientiousness, your rating in Adaptability will be high, i.e. you will have high scores in emotional regulation, cultural adjustment, desire for change, and extraversion. And, if your rating is high in Adaptability, you will have low scores on personal need for structure, cognitive need for structure as well as cognitive uncertainty, i.e., your rating in Need for Structure is low.

In a second series of analyses data from AW04 and AW05 were used. Our conclusion from these analyses is that the data from AW05 support and validate the model based on data from AW04. 


From discussions within the research group an alternative solution was suggested. In this model Emotional Stability directly affects Need for Structure and Adaptability. Confirmative analyses of the alternative model showed that this structural model has the same fit as the sequential.


Accordingly, we have two structural models of equal and acceptable fit. The structural models explain the same amount of common variance between the measures, they confirm the structures to the same extent, and they can both be generalized to the population of subjects. To determine which of the models that is to be preferred is both a theoretical and practical matter. Obviously, both can be used as complementary models.


We have tested the fit of the models when using two of the main markers of each factor (i.e. in all six measures). From these analyses we found an almost perfect fit of the sequential as well as the alternative model. Accordingly, six of the measures used can represent the models adequately. 

Our conclusion is that the subjects can be reliably ordered or classified with respect to the three, factors by means of six measures. To use these six measures is an economic way of getting information representing all of the measures.  


When scrutinizing the proportion of variance accounted for by the factors we found that Emotional Stability explains more variance than the other two factors. This is, of course, a reflection of the psychological content of the measures analysed, but it also reflects the prominence of the stability concept. The aspects representing emotional stability are related to operator performance and, since long, of central importance in e.g. selection of military pilots and conscripts.

Unlike many other situations of measurement, each measure has a proved reliability and validity, and most of them are, in themselves, personality factors. In fact, four trait dimensions of the ‘Big Five’ (Emotional Stability, Conscientiousness, Extraversion, and Openness to Experience) are represented in our analyses [22]. This ‘inborn’ part of reliability and validity gives additional strength to the quality of the indices for the three factors and the structural models found. From a statistical point of view, Emotional Stability, Adaptability, and Need for Structure are second order factors (i.e. factors of factors). The fact of the matter that the factors have specific and logical relations to each other in the model strengthens further their construct validity.


Digman [16] has performed as series of confirmative factor analyses of the ‘Big Five’ dimensions (Agreeableness, Conscientiousness, Emotional Stability, Extraversion, and Intellect or Openness to Experience). In all analyses a two factors solution was con-firmed. As can be seen from figure 10, the trait dimensions Agreeableness, Conscientiousness, and Emotional Stability were markers of the first factor, called α, and the dimensions Extraversion, and Intellect were markers for the second factor called β. As can also be seen, the factor Emotional Stability of our analyses is comparable to Digman’s factor α, and our factor Adaptability is close to his β-factor. Digman considers his two factors to be orthogonal or un-correlated. However, in our re-analyses of Digman’s data we found factor α and factor β to be correlated in the same way as Emotional Stability and Adaptability are in our models.




Figure 10: A structural LISREL model representing the direct effects of α (Emotional Stability) on β (Adaptability). The model is based on six main manifest variables. The Goodness of Fit Index (GFI) = 0.97. All effects (thick arrows) and factor loadings (thin arrows) are significant (p < .01).


Accordingly, from our re-analyses of the ‘Big Five’ dimensions, we can conclude that, from a statistical point of view, the ‘Big Five’ dimensions can be thoroughly explained in terms of two factors (close to ours Emotional Stability and Adaptability) and their relation. 

4.0   Conclusions

What are the implications of the structural models for leader and team adaptability? Emotional Stability and Adaptability are fundamental aspects in selection of personnel working under stressful conditions with high stakes and risks. With high emotional stability your cognitive performance (information handling and decision making) can stand high stress levels longer without deterioration. With high ability to adapt you are better at handling complex and ambiguous information and situations. We have in other modelling studies [12] found that emotional cooping processes will increase and interfere with problem solving cooping processes when the challenge (the combination of risk- and complexity aspects) of a task increases. Sooner or later emotional cooping dominates with deteriorated decision making as a consequence. Emotional stability counteracts and delays emotional cooping. There are similarities between the effects of emotional stability and the effects of training – both delay emotional cooping and support problem solving cooping processes. It is not for nothing that emotional stability and intense training since long form corner stones for effective military operations.


Accordingly, there is strong evidence of relationships between stress tolerance or emotional stability and aspects of cognitive performance under high information load and psychological stress. Consequently, the factors of the models have a predictive potential in the recruitment of personnel to e.g. exposed or critical positions in C2-systems. The reliability of the factors of the models increases the predictive power further, and, accordingly, the measures can be applied in situations where a few are accessible for a specific position.        


We have mentioned that the validity and reliability of our factors are manifest and high as compared to specific and singular personality measures. However, even so, the predictive power of the measures or factors is not perfect. Furthermore, there is no one to one relationship between the personality measures and cognitive performance under stress and strain. On the other hand, from a statistical point of view, the probabilities of successful performance increase as a function of increased emotional stability and adaptability. 


It is also of importance to notice that experience in and training of specific situations counteract interfering effects of personality factors. Personality traits can, partly, represent states, and, accordingly, change as a function of situation and surrounding factors. In the analyses of EW04 data we found a relationship between a demographic factor reflecting native background and experience and mental stability. However, this relationship was not found when the EW05 data was added.


In the databases analyzed, we have no data on performance aspects as mental workload, situational awareness, and operational performance, and, accordingly we were not able to directly relate performance to our stability- and adaptability measures. Information load, situational awareness as well as performance are central aspects in command and control situations. If we can relate these performance-related criterion variables to the personality traits of our models, and to states or moods as stress and activation, the map will be more complete. To that end, our next step is to use the model in C2 – studies at the Swedish Armed Forces Joint Concept Development and Experimentation Center.
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� The work on predictive modelling has been supported by U.S Air Force European Office of Aerospace Research and Development (EOARD).



� Optimal estimates of correlations were extracted by means of PRELIS, a sub-routine to LISREL.



� In oblique rotation factors are free to correlate.



� The total variance is the sum of common variance, unique variance, and error variance.



� High p-values indicate that the factor model exhaustively explains the co-variances between the markers.



� The manifest variable ‘Openness II’ was found insignificant and was excluded from the structural model.
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Abstract

A goal of military research has been to understand how culturally-based cognitive biases may enhance or hinder coalition team performance. Psychometrically-sound measures of cultural constructs are important to these efforts. Problems often encountered in cross-cultural research include readability, perception of construct relevance, and culture-based response biases. In the current study, we discuss implications of findings based on an examination of a cultural-biases questionnaire completed by five nations in a NATO research study on Adaptability in Coalition Teamwork (ACT).


1.0 Introduction


Sutton and Pierce [15] assert that team adaptability and performance will be a key enabler of decision making in NATO forces.  They define "national culture," as the values, beliefs, and cognitions that guide interpretation of unfolding events and social interactions. Sutton et al. [16] proposed that individuals use a cultural cognitive framework to interpret personal experiences, form values, and perform on the job. The expectation is that cultural norms dictate that a person will perform certain tasks and can only speak to designated people; what information can be shared up and down the chain of command or among peers; and how much information is needed to make a decision. Sutton and Pierce [15] described a team member's cultural competence as having a clear understanding of the dominant values and orientations of other team members, and recognizing that the thoughts and behaviours of others are influenced by such cultural norms. The increasing multi-national and distributed nature of teams may impair member's ability to effectively share information.  Sutton and Pierce [15] proposed that leaders and team members who understand the impact of cultural biases on teamwork would be able to adapt their behaviours to ensure mission success.  


The concept of cognitive biases based on cultural norms became an important research variable in the NATO Human Factors and Medicine Research and Technology Group 138 (HFM RTG-138) Adaptability in Coalition Teamwork  (ACT) [14].  The ACT research charter was to study ways to enhance multinational team performance in NATO Response Forces. A main objective was to identify potential cultural biases that affect individual and team performance [14]. Sutton and Pierce [15] developed a framework for understanding cultural diversity in teamwork. Six culturally-based cognitive dimensions and related behaviours were created. Each variable represents a person's orientation toward either end of a single bipolar continuum. The following list of dimensions and definitions are described in [14]: 


Independent - Interdependent. An independent orientation is a preference for individual initiative and action, whereas, an interdependent orientation is a preference for a more group-oriented approach that emphasizes the interests of the team as a whole. 


Egalitarian - Status. An egalitarian orientation is a preference for mutual consultation in decision-making, whereas, a status orientation is a preference for greater deference to rank and hierarchy. 


Risk - Restraint. A risk orientation is a preference for rapid action and risk-taking, whereas, a restraint orientation is a preference for more cautious and calculated actions based on ample information. 


Direct - Indirect. A direct orientation is a preference for open and explicit communication, whereas, an indirect orientation is a preference for careful attention paid to context, or to implicit meanings in a given message. 


Task - Relationship. A task orientation is a preference for immediate attention to getting the job done, whereas, a relationship orientation is a preference for establishing strong and trusting personal relationships first. 


Short Term - Long Term.  A short term orientation is a preference for making choices based upon a narrow time horizon, whereas, a long term orientation is a preference for considering the impact that choices will have over a longer span of time. 


The ACT program developed a self-report questionnaire to assess degree of orientation on each dimension [14]. Ensuring such measures remain valid in multi-national settings has been problematic [7, 10]. Sanchez et al. [10] reported a number of methodological issues frequently ignored in multi-cultural research, yet central to developing the construct validity of self-report scales. For example, Sanchez et al. [10] reviewed the multi-national stress research and found item interpretation was a problem because English was a second language, and/or national origin affected how the meaning of an item was interpreted. Sanchez et al. [10] and others [12] suggested that high internal consistency reliability does not guarantee that the individual items reflect the construct of interest. Therefore, Sanchez et al. [10] recommended a factor analysis to examine correlations among individual items to determine if they are being interpreted as intended.  Second, they [10] recommended a readability analysis be conducted to identify the degree to which responses to the items are affected by it. Finally, Sanchez et al. [10] suggested that degree of agreement or cohesion of an individual nation's responses to scale items be used to identify item relevance to a particular nation. Therefore, in the current study, we explored the psychometric properties of the GlobeSmart® Commander Self-Assessment Profile (GS-SAP) [14] instrument following the guidelines noted by Sanchez et al. [10]. 


2.0 Method


2.1
Design


The study was a post-test only between-groups design with Single Nation and Mixed Nation teams as one of the independent variables.

2.2 
Participants


Participants were 224 volunteer military officers from five participating NATO nations separated into 56 four-person teams.  Mean age of the participants was 31.25 years (SD = 7.63).  Participants were primarily male (96.4%) junior officers of NATO rank OF-3 or below (89.2%). All officers were represented their country of origin, having lived less than six months outside their nation before age 18.


Teams were composed of countries representing: Bulgaria (n = 32, 8 teams), Netherlands (n = 32, 8 teams), Norway (n = 64, 16 teams), Sweden (n = 36, 9 teams), and the United States (n = 28, 7 teams). Eight mixed-nation teams (n = 32) participated.  Only four nations could compose a single mixed-nation team, therefore, a counterbalanced design was employed to ensure the five nations were represented.  


2.3
Experimental Task


The Situation Authorable Behavior Research Environment (SABRE) is a scenario authoring tool that supports the simulation of interactive role-playing games [18].  The collaborative role-playing scenario used for the current study is based on the game “Neverwinter Nights.”  Participants performed the task in teams of four, with one participant chosen as the team leader.  The task objective was finding hidden weapons caches around a simulated urban area. Teams earned “goodwill” points when they found the caches and created good relations with local residents portrayed by avatars. Points were lost when they searched for caches in the wrong locations, or if they offended the local residents.  Team members had information and tools displayed on their computers to support collaboration and maintain awareness of each other’s actions and locations.


2.4
Measure


The six GS-SAP dimensions are based on previous cultural assessment research [3, 5, 6, 11, 13, 17]. However, the GS-SAP items differ from other efforts to measure similar constructs in that they assess cultural values and behaviours within an international military work context.  GS-SAP is composed of 32 Likert-type items asking for a self-report assessment on each of the dimensions. Table 1 lists the number of items in each dimension.


2.5 
Procedure


Teams composed of individuals from the same nation performed the simulation task at individual computer terminals in the same room. Team members were positioned to prevent seeing or hearing each other in order to create a distributed team environment, and eliminate confounding results due to face-to-face or nonverbal interactions. Mixed-nation team members performed the task over the Internet from their home nation.  Team members began by completing the GS-SAP and other questionnaires, and then received a two-hour training session that focused on communication and navigation skills through computer inputs.  Next, team members practiced several group planning tasks to become familiar with their unique and shared roles, and with more advanced collaboration strategies.  Last, teams participated in a one-hour scenario while their communications and performance outcomes were automatically collected in real-time. 


3.0 Results


Table 1 lists number of scale items, alpha reliabilities, sample items, and item scoring for each GS-SAP dimension.  All scales demonstrated reliabilities lower than the .70 benchmark suggested by Nunnally [9]. Removal of items with the lowest corrected item-total correlations resulted in an average increase in coefficient alpha of .15, bringing the alpha values for the Risk - Restraint (corrected alpha = .63) and Short-term - Long-term dimensions (corrected alpha = .65) closest to the benchmark.


Table 1.  Number of scale items, alpha reliabilities, sample items, and item scoring for each GS-SAP dimension.
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Indicate


Independence - 


Interdependence


60.29


If a mission succeeds because 


of my efforts, I try and share the 


credit with everyone in my unit.


Interdependence


Egalitarian - Status 60.31


I should be able to sit back and 


relax when interacting with my 


superiors.


Status


Risk - Restraint60.36


I enjoy taking on new 


challenges whether I am 


certain I can handle them or 


not.


Restraint


Direct - Indirect60.37


When someone says 


something, I try to figure out 


what they really mean.


Indirect


Task - Relationship50.09


Getting along with members of 


my unit is more important to me 


than career advancement.


Relationship


Short-term - Long-term 


Orientation 


30.53


The future is too uncertain to 


make long term plans.


Long-term




A number of additional analyses were performed to identify reasons for the low observed reliabilities of the GS-SAP dimensions.  First, principal components analyses were used to explore the latent factor structure underlying the GS-SAP.  Both un-rotated and varimax-rotated solutions yielded three latent factors, but further analyses were deferred because no progress was made in interpreting the items loading on each factor.


Next, the internal constancy of the scale items was assessed for reading difficulty level.  The Flesch readability index is a linear function of word and sentence length, producing an index that ranges from 0 –to 100 [2].  Sentences composed of fewer, shorter words result in estimates of high reading ease.  The Flesch readability index was computed for each GS-SAP item.  Average readabilities per dimension ranged from 47.61 (Egalitarian - Status) to 86.33 (Short-term - Long-term) corresponding to a 7th - 12th grade United States reading level.  The readability index of the NEO-FFI, a measure of the five-factor model of personality [8] used in the current study, was calculated for comparison. The GS-SAP was found to have a significantly lower readability level (M = 60.76, SD = 18.79) compared to the NEO-FFI [M = 71.05, SD = 21.64; F (1, 90) = 5.15, p < .05], indicating that the GS-SAP items were more difficult to read.  


Next, we examined the effect of word and item length, and reverse-keying items on the discrimination parameters of individual items. Item discrimination refers to the ability of an individual test item to discriminate between individuals who are high versus low on the underlying trait being assessed. It is the correlation between the item and the whole test correcting for the autocorrelation caused by the item score being used in calculating the total test score [12].  A multiple regression analysis indicated that the number of words in the item ( = -.36, t = -3.56, p < .01) and whether or not the item was reverse-keyed ( = -.20, t = -2.03, p < .05), together accounted for approximately 15% of the variance in item discrimination estimates.  


The last test we conducted was to examine the degree of agreement among same-nation and mixed-nation teams in their responses to individual GS-SAP items. The average deviation index (AD) was calculated to create an interrater agreement statistic based on the average absolute deviation of a set of ratings from the mean or median of the ratings [1]. The AD index was computed along with its associated test of statistical significance for each team's responses to each item on the GS dimensions.  Then, for each team, the proportion of items on each dimension for which the team members had non-chance (i.e., statistically significant) levels of agreement was calculated.  Results showed that, except for the Egalitarian - Status dimension, same-nation teams were uniformly similar on the remaining GS dimensions, having significant levels of agreement (i.e., average deviation statistic with a p < .05) on approximately 80% of the items for any one dimension (see Table 2).  Although all nationalities had adequate agreement on at least half of the Egalitarian - Status items, they differed with respect to their level of agreement.  Norwegian teams were most in agreement (86% of items had significant agreement), and mixed-nation teams had the least agreement (i.e., 54% of items had significant agreement) on this dimension.


Table 2.  Percent agreement by nation for each GS-SAP dimension
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182.25%86.31%88.56%92.50%90.56%83.50%


286.89%77.78%79.56%84.44%90.67%66.78%


371.43%76.00%78.57%82.86%85.71%66.71%


479.25%81.13%79.13%87.50%89.50%66.88%


587.38%77.13%87.50%80.00%91.63%71.00%


660.38%54.25%70.88%72.50%70.75%54.25%




1=Norway; 2=Sweden; 3=United States; 4=Netherlands; 5=Bulgaria; 6=Mixed Nations


Results also indicated small between-nation differences with respect to the GS-SAP dimensions with significant differences by nationality on the Egalitarian - Status, Risk - Restraint, Direct - Indirect, and Short-term - Long-term dimensions.  The Swedes scored closest to an Egalitarian orientation (M = 3.49, SD = .56), whereas the Bulgarians scored closest to a Status orientation [M = 4.34, SD = .70; F (5, 217) = 7.33, p < .01].  The Bulgarians scored closest to a Risk orientation (M = 3.05, SD = .53), whereas the Dutch scored closest to a Restraint orientation [M = 3.54, SD = .58; F (5, 217) = 2.86, p < .05].  The Swedes scored closest to a Direct orientation (M = 3.37, SD = .77), whereas the Americans scored closest to an Indirect orientation [M = 4.09, SD = .67; F (5, 217) = 5.40, p < .01].  The Bulgarians scored closest to a Short-term orientation (M = 4.36, SD = .96), whereas the Americans scored closest to a Long-term orientation [M = 5.37, SD = 1.12; F (5, 217) = 3.15, p < .01]. 

In summary, the findings indicate poor scale reliability is partially a result of item readability. Despite this result, single nation members had significant levels of interrater agreement on a substantial portion of the GS-SAP items. Finally, reliable and interpretable national differences were found in response to items on four of the six GS-SAP dimensions. 


4.0 DiscussioN


The GS-SAP scale has a critical role in the ACT research study to assess the impact of cultural biases on team performance. Using the Sanchez et al. [10] guidelines to establish the psychometric state of GS-SAP gives us confidence that the scale items are important to assessing cultural bias in the ACT research. In addition, further work needs to be done to fully develop items for these important dimensions. Improving the readability of the English items is clearly a priority. Sanchez et al. [10] also recommend using bilingual item developers to gain a better understanding of the English translation of items; increasing the pool of items to get a better representation of range of responses on items; and conducting card sorting tasks to refine dimensions for cultural biases.  In addition, Sanchez et al. [10] recommend that an Item Response Theory (IRT) analysis should be used to further understand the underlying psychometric properties of multi-cultural scales, and we report on IRT findings for GS-SAP in this issue [4].  


5.0 references


[1] Dunlap, W. P., Burke, M. J., & Smith-Crowe, K.  (2003). Accurate tests of statistical significance for rWG and Average Deviation interrater agreement indexes.  Journal of Applied Psychology, 88, 356 – 362.


[2] Flesch, R. (1948). A new readability yardstick. Journal of Applied Psychology. 32, 221-233

[3] Hofstede, G. (1991). Cultures and organizations: software of the mind. London: McGraw-Hill.

[4] Mangos, P. M., & Johnston, J.H. (2008). Applying unfolding item response theory to enhance measurement of cultural norms.  In the Proceeding of the NATO Human Factors and Medicine Symposium on Adaptability in Coalition Teamwork, Copenhagen, Denmark.

[5] Matsumoto, D.  (2007). Individual and cultural differences in status differentiation.  Journal of Cross-Cultural Psychology, 38, 413 – 431.


[6] Matsumoto, D., Weissman, M., Preston, K., Brown, B. and Kupperbusch, C. (1997). Context-specific measurement of individualism-collectivism on the individual level: The IC Interpersonal Assessment Inventory (ICIAI). Journal of Cross-Cultural Psychology, 28, 743 – 767.

[7] Matsumoto, D., & Yoo, S. H. (2006). Toward a new generation of cross-cultural research. Perspectives on Psychological Science, 1, 234 – 250. 

[8] McCrae, R. R., Costa, P. T. Jr., Del Pilar, G. H., Rolland, J. P., & Parker, W. D.  (1998). Cross-cultural assessment of the five-factor model:  The Revised NEO Personality Inventory.  Journal of Cross-Cultural Psychology, 29, 171 – 188.

[9] Nunnally, J. C.  (1978). Psychometric theory.  New York:  McGraw Hill.

[10] Sanchez, J. I., Spector, P. E., & Cooper, C. L.  (2006). Frequently ignored methodological issues in cross-cultural stress research.  In P. T. Wong & L. C. J. Wong (Eds.), Handbook of multicultural perspectives on stress and coping (187 – 201).  Dallas, TX:  Spring Publications.


[11] Schwartz, S. H. & Sagiv, L.  (1995). Identifying culture specifics in the content and structure of values. Journal of Cross-Cultural Psychology, 26, 92 – 116.

[12] Stark, S., Chernyshenko, O. S., Drasgow, F., & Williams, B. A.  (2006). Examining assumptions about item responding in personality assessment:  Should ideal point methods be considered for scale development and scoring?  Journal of Applied Psychology, 91, 25 – 39.

[13] Strathman, A., Gleicher, F., Boninger, D. S., & Edwards, C. S.  (1994). The consideration of future consequences:  Weighing immediate and distant outcomes of behavior.  Journal of Personality and Social Psychology, 66, 742 – 752.

[14] Sutton, J.L., & Edelmann, V. (2005). Leader and Team Adaptability in Multinational Coalitions (LTAMC): An international research project. Proceedings of the 10th International Command and Control Research and Technology Symposium. Retrieved from http://www.dodccrp.org/ 10thICCRTS/Pres_track9.htm.

[15] Sutton, J.L., & Pierce, L.G. (2003). A framework for understanding cultural diversity in cognition and teamwork. Proceedings of the 8th International Command and Control Research and Technology Symposium.  Retrieved from http://www.dodccrp.org/ 8thICCRTS/Pres_track1.htm.

[16] Sutton, J.L., Pierce, L.G., Burke, C.S., & Salas, E. (2006). Cultural adaptability.  In E. Salas (Series Ed.) & C.S. Burke, L.G. Pierce, & E. Salas (Vol. Eds.), Advances in Human Performance and Cognitive Engineering (Vol 6): A Prerequisite for Effective Performance in Complex Environments (pp. 143 – 173). Amsterdam:  Elsevier.

[17] Triandis, H. C.  (1995). Individualism and collectivism.  Boulder, CO: Westview Press. 

[18] Warren, R., Diller, D.E., Leung, A., Ferguson, W., & Sutton, J.L. (2006). Simulating scenarios for research on culture and cognition using a commercial role-play game (pp. 1109-1117). In N.E. Kuhl, M.N. Steiger, F.B. Armstrong, & J.A. Joines (Eds.), Proceedings of the 2005 Winter Simulation Conference. Retrieved from http://www.informs-sim.org/wsc05papers/134.pdf.

[image: image3.emf] 












































RTO-MP-HFM-142
7 - 1

7 - 2
RTO-MP-HFM-142

RTO-MP-HFM-142
7 - 7



_1264958669.xls

Table 2


						Indep -  Interdep			Egalitarian - Status			Risk -   Restraint			Direct -   Indirect			Task -Relationship			Short-term - Long-term


			1			82.25%			86.31%			88.56%			92.50%			90.56%			83.50%


			2			86.89%			77.78%			79.56%			84.44%			90.67%			66.78%


			3			71.43%			76.00%			78.57%			82.86%			85.71%			66.71%


			4			79.25%			81.13%			79.13%			87.50%			89.50%			66.88%


			5			87.38%			77.13%			87.50%			80.00%			91.63%			71.00%


			6			60.38%			54.25%			70.88%			72.50%			70.75%			54.25%
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Table 1


			Dimension			Number of Items			Alpha			Sample Item			Higher Scores Indicate


			Independence - Interdependence			6			0.29			If a mission succeeds because of my efforts, I try and share the credit with everyone in my unit.			Interdependence


			Egalitarian - Status			6			0.31			I should be able to sit back and relax when interacting with my superiors.			Status


			Risk - Restraint			6			0.36			I enjoy taking on new challenges whether I am certain I can handle them or not.			Restraint


			Direct - Indirect			6			0.37			When someone says something, I try to figure out what they really mean.			Indirect


			Task - Relationship			5			0.09			Getting along with members of my unit is more important to me than career advancement.			Relationship


			Short-term - Long-term Orientation			3			0.53			The future is too uncertain to make long term plans.			Long-term
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ABSTRACT 


The paper is relevant to the symposium, because models and training tools are needed to identify and support the development of the competencies required to function effectively in these environments.  Therefore, the objectives of this paper are to (1) present a framework of multicultural perspective taking (MPT) competencies and (2) to articulate features for training these competencies.  This paper is grounded in work completed for the United States Army Research Institute on multicultural perspective taking (Rentsch, Gundersen, Goodwin, & Abbe, 2007).


1.0
RATIONALE & DESCRIPTION OF THE RESEARCH


The aim of the present research program is to augment previous research on cultural competency and to focus cultural competency work in a manner that will be more useful for developing Army training programs.  For example, much past work has focused on knowledge of macro-level features of national cultures that involve an increase of cultural awareness by understanding various differentiating national value profiles (Hofstede, 2001; Schwartz, 1992; Trompenaars, 1994).  This approach can be essential for leaders to gain an initial understanding of cultural differences.  However, relying exclusively on macro cultural features is limiting, because nationality may serve as a basis for stereotyping rather than for understanding.

Therefore, we argue that leaders will benefit by developing skills to extract meaningful cultural information from available data to gain a deep and functional understanding of the cultural environments in which they find themselves.  Meaning is embedded in cultural artifacts in the forms of beliefs, values, and assumptions (Schein, 1992), and leaders must develop competencies in extracting meaningful, but tacit, cultural information from limited available data.

The purpose of the present research paper is to present a model of multicultural perspective-taking competencies, which was developed based on a review of the relevant research in psychology, anthropology, sociology, and international business (Rentsch, Gundersen, Goodwin, & Abbe, 2007).  We suggest that leaders function successfully in multicultural environments to the extent they possess multicultural perspective-taking competencies. 

Multicultural perspective-taking competencies are those that enable leaders to take the perspective of individuals within the context of their culture.  Thus, the leader is able to understand a culture from the perspective of an individual living in that culture.  Individual level perspective-taking is a cognitive process by which an individual is able to identify the thoughts and/or feelings of another.  Individuals high on perspective-taking tend to be able to offer information about their positions and feelings such that others can understand them, and they frame their information such that others can understand and interpret it easily (Sermat & Smyth, 1973).  Thus, perspective-taking tends to be reciprocal and serves to increase communication effectiveness.


Training multicultural perspective-taking involves the development of sets of skills.  In the present paper we articulate a those skills.  In addition, we suggest that training these skills should take a multi-faceted approach and include such methods as focused readings, group discussions, and practical exercises that incorporate essential elements of real situations.  

In the next sections, we describe the need for multicultural perspective-taking competency, reasons that the military needs to know more about multicultural perspective-taking, and how multicultural perspective-taking is essential at the tactical, operational, and strategic levels of leadership.


1.1  The Need for Multicultural Perspective-Taking Competency


The United States Army and its Coalition Partners operate in multicultural environments requiring leaders to possess strongly developed multicultural perspective-taking competencies.  Multicultural perspective-taking competencies enable effective joint, interagency, and multinational (JIM) operations. Multicultural perspective-taking competencies (MPTCs) include the abilities to extract, to interpret, and to understand cultural information.  These competencies enable leaders to take the perspective of another within the cultural context, to apply cultural lenses, and to adapt quickly when encountering individuals or groups from unfamiliar cultures.


The “Initial Impressions Report on Leader Challenges: Operation Enduring Freedom & Operation Iraqi Freedom” (IIR) emphasized the need to improve soldiers’ ability to operate in a multicultural environment and highlighted the inadequacies of the current cultural awareness training, which addresses rudimentary cultural knowledge. However, as leaders’ contact with local populations, including contact with individuals at high political levels, increases, they require knowledge related to socio-political relationships, governing structures, interpersonally sensitive issues (e.g., face, power structures, privacy, formality, loyalty), valued items (e.g., money), business practices, religion, social customs, and so on. 

Even within the organizations in any given country, cultural differences create complications. For example, civilian and military cultural differences may complicate collaboration. Cultural differences at the organizational and professional levels must be also addressed.


The multicultural perspective-taking approach identifies fundamental and advanced competencies for operating in multicultural environments, which include national, regional, socio-political, organizational and professional cultural influences. The multicultural perspective-taking approach is designed to enable leaders and soldiers at the tactical, operational, and strategic levels to extract, interpret, and utilize cultural information.


Military leaders can develop multicultural perspective-taking skills through well-designed, efficient, and effective training in the forms of self-development, institutional training, and operational assignments.  However, it is essential to clearly define the competencies required.  Traditional methods for developing training systems typically suggest identifying the specific competencies required for the jobs in question through some type of needs assessment (e.g., Goldstein & Ford, 2002).

1.2  The United States Army Needs to Know More about Multicultural Perspective-Taking  


The United States Army needs to know more about multicultural perspective-taking for at least five reasons. First, currently, leaders are not receiving training that prepares them to function most effectively in novel cultures. For example, McFate reported that a commander from an infantry division stated, “I had perfect situational awareness. What I lacked was cultural awareness” (McFate, p. 43). McFate suggested that cultural knowledge should be a national priority. The OEF and OIF Leader Challenges Initial Impressions Report on Operation Enduring Freedom and Operation Iraqi Freedom (IIR) indicated that the current cultural awareness training for the Army is inadequate. It was reported that leaders believed “general education to develop the knowledge and skills related to understanding social structures would be more helpful than the specific cultural awareness training (p. 35).” The current training is considered to be too basic and in some cases erroneous (p. 71, IIR).


Second, Army leaders need resources for understanding many different cultures. Leaders are faced with cultural differences associated with their fellow soldiers, each branch of the military, U.S. agencies, coalition partners, friendly local nationals, enemies, and insurgents, and so on. McFate reported that a Special Forces colonel revealed, “We literally don’t know where to go for information on what makes other societies tick, so we use Google to make policy (p. 46).” Apparently, Army leaders are not supplied with the resources for understanding and working in unfamiliar multicultural environments.


Third, the United States seems to be trailing other nations with respect to abilities related to working effectively in other cultures. For example, it would appear that potential enemy soldiers may be more effective in understanding cultural differences than the United States Army soldier. The IIR included evidence that Arab/Muslim soldiers are more aware of the U.S. culture and are aware that U.S. soldiers are unaware of the Arab/Muslim culture. In addition, it was reported that in many cases, individuals from other cultures are aware that they do not know the American culture. Furthermore, these individuals are aware that Americans do not understand their culture. 


Stewart and Bennett (1991) noted, “Americans frequently have difficulties in communicating and cooperating with their foreign counterparts. The original obstacles to cross-cultural understanding may be conceptualized as differences in cultural assumptions and values. The Americans’ values and assumptions prevent them from objectively perceiving and understanding the underpinnings of the behavior of their counterparts. Their performance overseas would be enhanced if they understood both their own culture and that of their counterparts” (Stewart & Bennett, 1991, p. 174).


Fourth, the Initial Impressions Report emphasized that cultural training should include language, history, culture and customs, and it strongly emphasized the need for interpersonal competency. Specifically, the IIR suggested that leaders should be supplied “with a basis to better understand any culture in which they are operating, not just the specific culture of current theaters (p. 35).”

Fifth, traditional approaches to training cultural understanding are not sufficient for providing U.S. Army leaders with the complex competencies required to function effectively in multicultural environments. The Army needs to take a ground-breaking approach to improving its ability to operate in multicultural environments by training and developing its leaders’ versatility in functioning in novel and multiple cultures. The multicultural perspective-taking approach is focused on increasing leaders’ ability to extract, interpret, understand, and utilize cultural information in any culture. 

1.3  Tactical, Operational, and Strategic Levels of Leadership Require Multicultural Competency


Multicultural perspective-taking is essential at the tactical, operational, and strategic levels of leadership. At the tactical level, insufficient understanding of the local culture may put civilians and soldiers at risk. Tactical level cultural misunderstandings may be deadly. For example, McFate writes: “The American gesture for stop (arm straight, palm out) means welcome in Iraq, while the gesture for go means stop to Iraqis (arm straight, palm down). This and similar misunderstandings have had deadly consequences” (p. 44).  Multicultural perspective-taking skills are needed that enable leaders to extract and interpret relevant cultural information. A strong emphasis on personal and interpersonal skills is likely required at the tactical level. Negotiations conducted at the tactical level may impact the operational and strategic levels.


At the operational level, leaders must understand the relevant multiple cultures in the environment including the cultural differences within a country and between the countries within a region. Therefore, they must be able to convey accurate and relevant cultural information so that the best decisions can be made at higher levels. One outcome of ineffective actions with respect to culture at the operational level will likely be to promote negative public opinion inadvertently with respect to American efforts among the host nationals. Decisions and actions at the operational level will affect tactical and strategic leaders.


Leaders at the strategic level require multicultural perspective-taking competencies that promote the understanding of foreign operations. They need to know how to motivate people in these environments, know the geopolitical interrelationships among relevant units/groups, and know how to use military power in the context of host countries and among coalition members (especially those that may have agendas differing from those of the U.S.). 

Although all Army leaders would seem to need the ability to learn about and be able to function effectively in another culture as quickly as possible, there may be different multicultural perspective-taking requirements at each level. However, additional information is needed in order to make clear recommendations regarding the specific unique requirements for each level of leadership. 

In the section below, we describe the multicultural perspective-taking competencies as generic; we articulate in some detail, schema for cultural understanding, a competency that we believe is a key to multicultural perspective-taking; and we describe strategies for training multicultural perspective-taking competencies.

2.0  MULTICULTURAL PERSPECTIVE-TAKING COMPETENCIES


The literature from the disciplines of cultural anthropology, social anthropology, cognitive anthropology, counseling psychology, developmental psychology, social psychology, organizational psychology, organizational behavior, international business, and adult education and development was reviewed (Rentsch et al., 2007). Conceptualizations of culture and the knowledge, skills, and abilities contributing to multicultural perspective-taking were extracted. The literature reviewed was drawn primarily from the academic domain and included such topics as cross-cultural counseling psychology, person perception, cross-cultural person perception, cultural intelligence, police interrogation (tactical questioning), global and international business, intercultural conflict management, intercultural competence, intercultural training, intercultural communication, diversity and cultural awareness training.


Two major categories containing six sets of multicultural perspective-taking competencies were identified. Fundamental competencies are self-awareness, personal and interpersonal skills, and regional expertise. Advanced competencies are extraction skills, interpretation skills, and the development of cultural schema. Each set of competencies contains many specific knowledge, skills, and abilities.

The multicultural perspective-taking approach is designed to remedy the limitations of the current approach to cultural training by providing fundamental and advanced competencies for operating in multicultural environments (e.g., environments that include national, regional, socio-political, organizational, and professional cultural influences).  The multicultural perspective-taking approach is designed to enable leaders and soldiers at the tactical, operational, and strategic levels to take the perspective of individuals who exist within the culture. 


The multicultural perspective-taking (MPT) approach is focused on increasing leaders’ ability to extract, interpret, understand, and utilize cultural information regardless of the culture in which they are working.  In other words, multicultural perspective-taking competencies are “generic.”  Therefore, they will generalize to new situations and to new cultures.  The behavior of others that was previously mysterious will be interpretable by leaders who possess well-developed multicultural perspective-taking skills. 


Multicultural perspective-taking is complex and involves multiple competencies. Multicultural perspective-taking competencies utilized in combination will increase leaders’ cultural understanding and therefore, will increase their ability to interact with and function in another culture. These competencies are described in two sets. 


Fundamental multicultural perspective-taking competencies are those competencies that leaders will likely develop for effective functioning as leaders. These competencies are needed by leaders in any context. However, some of them overlap with the competencies required for multicultural perspective-taking. Fundamental competencies to support multicultural perspective-taking are those competencies that are relevant to leadership in any context. The Army is already training fundamental competencies (Halpin, 2005). However, Army leaders may need additional training in developing these competencies that is focused on comprehending the links between these competencies and their usefulness in operating in a multicultural environment. 

Seven fundamental competencies should be emphasized in developing multicultural perspective-taking. Two self-awareness competencies to develop are (1) knowledge of one’s own culture and idiosyncratic biases and (2) the ability to regulate emotions. The three most critical personal and interpersonal competencies with respect to multicultural perspective-taking are (1) critical thinking, (2) communication skills, and (3) relationship building competencies. Two aspects of regional expertise to focus on are (1) the knowledge of the region and language and (2) the knowledge of the similarities and differences between the regional and one’s own cultures.  


Advanced multicultural perspective-taking competencies are those that must be developed and utilized in combination with the fundamental competencies. Advanced competencies do not necessarily need to be developed after fundamental competencies, but are considered to be advanced because they are competencies that typically are not explicitly trained. However, because Army leaders are increasingly expected to work in multicultural environments, these advanced competencies should be incorporated into future training programs.  The advanced competencies enable leaders to obtain cultural information “on site” and to evaluate and interpret it.


Nine advanced competency components should be emphasized in developing multicultural perspective-taking. Three components of schema for cultural understanding to develop are: (1) understanding of cultural impact, (2) understanding of cultural identifiers, and (3) understanding of cultural barriers. The three most critical extraction competencies with respect to multicultural perspective-taking are: (1) the ability to elicit and detect cultural information, (2) the ability to suspend judgment, and (3) the ability to identify patterns and triangulate. Three principal interpretation competencies are: (1) the ability to reconstruct cognitively, (2) the ability to visualize, and (3) the ability to integrate and ascertain meaning. 


2.1  Schema For Cultural Understanding:  A Key Multicultural Perspective-Taking Competency


We are currently developing a better understanding of the schema for cultural understanding, an advanced competency that we view as a key multicultural perspective-taking competency.  A well-developed schema for cultural understanding will provide leaders with the capability to cognitively organize and make sense of novel cultural information.  Schemas are knowledge structures that influence individuals’ expectations and interpretations (Gaesser & Nakamara, 1982; Rumelhart, 1980). Schemas develop with respect to any content domain. Furthermore, not only do schemas aid in sensemaking, they also influence attention, information processing, perception, and recall.  Direct or indirect experience (e.g., through interaction and communications with others) are relevant in the formation of schemas.  Training is an obvious means of developing schemas and is used to aid individuals in the development of expert schemas.    


Expert schemas increase an individual’s ability to adapt to novel situations and they enable experts to acquire new knowledge more easily and quickly than novices.  The increased knowledge acquisition occurs because experts can understand and retain new information by linking it to their existing schemas (Bereiter & Scardamalia, 1986), which tend to be characterized as deep, multileveled, and containing many connections between and within levels.  Novice schemas, in contrast, are characterized as shallow and tend to contain primarily details connected to only a few general ideas.  Training leaders so as to develop expert schemas for cultural understanding will enable them to be more likely to learn a new culture quickly and be able to engage their other multicultural perspective-taking competencies effectively in order to adapt rapidly to novel cultural situations.

Development of expert schemas containing core information about abstract social domains is plausible.  For example, evidence has been obtained to support the existence of expert schemas for teamwork (Rentsch, Heffner, & Duffy, 1994) that contain core information available to the individual in a variety of relevant contexts.  Thus, the notion of training leaders to develop an expert schema for core cultural understanding is recommended to be incorporated into Army training.  An expert schema for cultural understanding will increase the likelihood that leaders will perceive observable, including the most subtle and obscure, cultural clues (e.g., cultural artifacts).  


The content of a schema for cultural understanding should be based on at least three sources. First, Understanding various differentiating national value profiles such those articulated by Hofstede (2001; 1980), Schwartz (1992), Trompenaars (1994), and House (2004) may aid Army leaders to gain an initial understanding of cultural differences. One caution is that relying exclusively on macro cultural features may limit multicultural perspective-taking, because nationality may serve as a basis for stereotyping rather than for understanding, and because nationality is only one cultural target of which there may be many.  However, these models provide frameworks for perceiving and organizing differences between cultures.  An expert schema for cultural understanding would include understanding these similarities and differences.  


Second, another source for identifying the content of a schema for cultural understanding is the literature review conducted to identify multicultural perspective-taking competencies. Rentsch et al. (2008) identified three components of a schema for cultural understanding have been extracted from the literature: 1) the understanding of cultural impact, which involves understanding that individuals exist simultaneously in multiple cultures and that these cultures will be influencing individuals’ identity, thoughts, and behavior, 2)  the understanding of cultural identifiers, which involve knowledge that cultural information is embedded in artifacts, beliefs, values, assumptions, and 3) the understanding of cultural barriers.  

Third, subject matter experts who are actively utilizing their schemas for cultural understanding are an essential source of information.  These subject matter experts may drawn from individuals who conduct international business negotiations, academics with expertise in multicultural issues, or personnel involved in multicultural work for the government.  In the case of developing training programs for Army leaders, the preferred subject matter experts would be Army leaders who have been identified as experts in culture. 


These three sources of information should be integrated to fully articulate a core schema for cultural understanding.  Once this has been accomplished, then developing training programs to support the development of an expert schema for cultural understanding can be undertaken. 


2.2  Training Multicultural Perspective-Taking Competencies


The ultimate goal of the research program described here on multicultural perspective-taking is to produce training that increases Army leaders’ abilities to function effectively in multicultural environments. Suggestions for future research and project work aimed at developing such training programs include: (1) composing a multidisciplinary research team, (2) applying best practices for developing training systems including the use of the best practices for adult and intercultural learning, (3) determining a realistic sequence for competency training, and (4) incorporating training evaluation and realizing the effort will likely be iterative. 


First, the team should include expertise in the areas of industrial/organizational psychology, training, cognitive and cultural anthropology, cross-cultural counseling psychology, international business, adult education, and intercultural communications and relations. 


Second, some best practices for developing training systems include developing training from a systems perspective (e.g., Goldstein & Ford, 2002) and including information from subject matter experts.  Army leaders encounter the need for multicultural perspective-taking in a variety of contexts including interacting with military personnel, civilians, and children. Differences in competency needs for these various contexts are important to understand when developing a training system.  Of course, the training system should include the best practices for adult learning (e.g., Kolb, 1984), such as experiential learning. 


Third, although multicultural perspective-taking competencies are categorized as fundamental and advanced, this distinction was based on those competencies that the Army is currently training (fundamental competencies) versus what might be added to training (advanced competencies). However, these categories should not be interpreted as implying a sequence of skill training; rather the most appropriate sequencing may involve crossing these categories. 


Fourth, constant evaluation and refinement of any training system is necessary. Training systems should include feedback loops such that evaluations of current efforts provide insights into improving new efforts. Developing training programs to support the acquisition of strong multicultural perspective-taking competencies is challenging and will likely require continuous improvement.


3.0  CONCLUSIONS


Multicultural perspective-taking competencies offer an alternative approach to facilitating performance in multiple cultures.  The multicultural perspective-taking competencies are aimed at increasing leaders’ abilities to take the perspective of an individual using that individual’s cultural and personal lenses.  In addition, the multicultural perspective-taking approach emphasizes competencies related to extracting cultural information rather than simply applying cultural dimensions to understand cultural differences, thereby increasing leaders’ adaptability to various co-existing cultures.  The multicultural perspective-taking competency approach is aimed at increasing military leader’s ability to achieve effective functioning quickly in new cultures.
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Abstract

This paper presents the results of a research study applying a new cultural analysis method to capture commonalities and differences between US and UK mental models of operational planning. The results demonstrate the existence of fundamental differences between the way US and UK planners think about what it means to have a high quality plan. Specifically, the present study captures differences in how US and UK planners conceptualize plan quality. Explicit models of cultural differences in conceptions of plan quality are useful for establishing performance metrics for multinational planning teams. This paper discusses the prospects of enabling automatic evaluation of multinational team performance by combining recent advances in cultural modelling with enhanced ontology languages.


INTRODUCTION

According to existing approaches to measuring cultural differences, Americans and Britons are quite similar. As an example, Hofstede’s seminal studies resulted in the documentation of only very subtle differences between the two nations along the dimensions of power distance, individualism/collectivism, etc. [1]. Still, when US and UK planners interact with one another in operational contexts, they encounter differences. The quote below comes from an interview with an American campaign planner, who illustrates this point in his description of an experience working with a planner from the UK:


“We worked with the Brits on doing a plan for security for Pope John Paul when he was there, and that was a real different experience—they have a completely different planning process…I think it’s a planning process. They do something anyway, it is far different from what the Americans do. We kind of kept looking at them like, ‘are you going to plan this yet?’ ‘Oh don’t worry about it, it’ll come together.’ ‘Do you plan this shit?’ Where the American planning process is slightly anal retentive to most of the world, theirs is a lot more kind of, ‘oh it’ll come together, don’t worry about it.’ I don’t know if they did it just to drive the Americans crazy or what, but it worked. It just kind of drove us nuts.” 


An implication from this planner’s experiences is that there are different ways of thinking about and approaching planning. Based on his observation that the UK planners do not approach planning the same way he does, the American planner has come to the conclusion that UK planners have a laissez faire attitude towards planning. His observation is consistent with work suggesting that there are significant differences in how coalition partners plan and make decisions [2].


We propose that the challenges experienced by coalition planners are rooted in differences in knowledge relevant to the domain of planning. More generally, we suggest that culturally-determined differences in knowledge about the task and associated domain specific value judgments can present an important obstacle to successful multinational team collaboration and performance. 

Culture as Shared Knowledge

A major scientific challenge to understanding the effect of cultural diversity on teamwork rests in generating sound definitions of the construct of culture as well as methods for capturing and representing it. Our approach to culture combines the theoretical approaches of cognitive field research and cognitive anthropology. We conceptualize culture as mental content that is shared among members of a population. Our interest is primarily in the mental content that people use to make decisions and act within specific situations.


Cognitive field researchers have repeatedly reported that the microlevel cognitive processes studied in laboratory experiments do not appear to be nearly as influential on real-world decision making as content knowledge in the form of episodic experiences and well-formed mental models [3].  The research from this community clearly identifies the contents of cognition as the major driving force of decisions.  Even within laboratory settings, some researchers have shown the important influence of cultural content knowledge on decision making [4].  


Within cognitive anthropology, culture is typically defined as involving shared knowledge [5]. One specific conception of culture that characterizes it in this way is the epidemiological view. The epidemiological view regards culture as networks of ideas, or mental models that are widely distributed within a population (for reviews, see Atran, Medin, & Ross [6] and Sperber [7]. Mental models are experience-based, causal explanations of how things work that guide a person’s assessments, judgments, and their decision-making. A mental model of planning, for example, contains a person’s concepts as well as their understanding of the causal relationships between concepts, i.e. the antecedents and consequences of planning activities and their outcomes. This mental model influences the individual’s expectations for how the planning process should unfold and provides a framework for selecting behaviors and goals within a planning situation. 

Shared Mental Models

The conception of culture as knowledge that is shared by members of a population fits well with current research in the area of team cognition. Researchers in team cognition have developed the construct of ‘shared mental models’ to describe the knowledge that members of a team should have in common about the task and the team in order to perform well. Shared mental models are believed to improve performance by assisting collaborators in forming accurate explanations and expectations about the task and each other, thus helping them coordinate explicitly [8, 9]. The research in team cognition has largely focused on knowledge that relates to methods and actions necessary for carrying out team tasks, as well as the knowledge necessary to coordinate and synchronize efforts across the team [10]. 


From our standpoint, multinational teams have greater variation in individual mental models than do culturally homogeneous teams. In the specific context of multinational teams, Earley et al. [11] demonstrated that teams who work together over a period of time can reconcile initial differences in mental models naturally, and develop what they refer to as a hybrid culture. Through the experience of interacting with each other, culturally diverse teams can develop a set of rules, norms, expectations and roles [12]. 

We propose that one important aspect of diversity in multinational teams is that members may not share the same notions of the task outcome. That is, in addition to differences in their mental models of the team and the task procedures, they have different mental models of what defines a successful end state for the team (see Figure 1). Having a common understanding of what it is the team is working to accomplish is crucial for ensuring both that the team can collaborate with few frictions, and for ensuring that all members of the team are satisfied with the outcome of the collaboration. In this context, if a multinational planning team does not have the same mental model of what the plan they are creating should look like, then they are likely to find themselves working at cross purposes.
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Figure 1: Framework of types of multinational team shared mental models.


Cultural Analysis of Planning Outcomes

The present research focuses on cultural commonalities and differences in knowledge that relates to the outcome of a collaborative task. Specifically, our study examines the mental models associated with the complex task of operationalizing military strategy and turning it into a set of specific military objectives—i.e. generating a campaign plan. Studying the knowledge relevant to a plan as a collaborative outcome will allow us to uncover potential differences between the way US and UK planners conceptualize the planning task. 


Our general approach to cultural analysis combines qualitative knowledge extraction methodologies with quantitative analysis and representation methods to examine cultural distributions of knowledge [13, 14]. CNA is comprised of two major phases of research – a discovery phase and a consolidation phase. The current paper reports on the results of the discovery phase only. The discovery phase consists of semi-structured interviews which are designed to extract the causal knowledge associated with mental models of a particular domain. The interview targets causal knowledge by probing the interviewee’s understanding of the antecedents of particular states, events, or actions of interest, as well as the outcomes or effects these can have. 

In the current research we used CNA to elicit mental models of planning outcomes. The information elicited from the participants in this study included basic concepts of planning and plan quality, causal factors that influence plan quality, consequences of low/high quality plans, as well as artifacts, procedures and tools intended to support planning. 

METHOD


Participants

We conducted semi-structured interviews with fourteen experienced campaign planners in the US (6), at Fort Leavenworth General Staff College, and in the UK (8), at Cranfield Defence College. All the planners were Lieutenant Colonel rank. All the American planners were Army and four of the UK planners were Army, three were Air Force, and one was from the Royal Marines. All planners had between 18 and 33 years of experience in the military. One of the planners we interviewed in the US was from the UK, and three of the planners we interviewed in the UK were not from the UK. We selected ten interviews for analysis in which the planners had been interviewed in their country of origin.

Procedure

Each planner was interviewed individually using the same interview guide. For each question, interviewees were asked to think back to one or more particularly memorable planning experiences that they had encountered in the course of their duties. The purpose was to ground their thinking in specific experiences and thereby ensure the validity of their responses. 


A primary and secondary interviewer was present for all interviews. The primary interviewer was responsible for covering the questions in the interview guide. The secondary interviewer was responsible for taking notes and asking questions of clarification. Two pairs of primary/secondary interviewers carried out the interviews. The interviews lasted between one and 2 hours as a function of the availabilities of the planners.

Materials

The interview guide was developed to elicit mental models of planning. The questions probed the concepts, causal beliefs, and values relevant to the following dimensions of planning:


· Plan quality


· Causal factors that determine plan quality


· Consequences of high/low quality plans


· Functions of plans and planning


· Openness to making revisions in the plan, i.e. replanning


· Supporting processes and tools that lead to high quality plans


We recorded each interview using a digital voice recorder. We created representations of the mental models of planning using the concept mapping software CmapTools [15].


Data Preparation/Analysis

We transcribed the interviews. Subsequently, we extracted all references in the interviews to either the causal attributes of the planning process, the planning team, or the plan itself. This is an example of a reference from a UK interview “I think if you plan too much and if you have too many contingencies, everything is fine-tuned down to the last minute, when it goes wrong, as it will, it throws you because you’re so tied in to this rigid structure and you’re expecting to pick up the next COMM Plan or when it doesn’t happen it throws you out even more.” These references were then translated into one or more propositions relating the causal relationships referred to in more simple terms. For example, the propositions resulting from the above reference were “including too many contingencies leads to a plan with a rigid structure”, and “a plan with a rigid structure limits your ability to react to unexpected circumstances”. This translation process generated a total of 210 propositions relating to the causal relationships between planning components as well as definitions of planning concepts across the ten interviews. 


We then used these propositions to create two separate concept maps, one for the US and one for the UK. Each of these concept maps served as a representation of the union of ideas from a given cultural group.


RESULTS


This paper will focus on the relationship between amount of detail and plan quality, rather than present the total set of concepts contained in the mental models we captured in our interviews. We believe that US/UK differences in this particular concept demonstrate a fundamental point of divergence between American and British planners’ understanding of planning.  


Overall, our results indicate that the US and UK agree on a very fundamental notion of what planning is about. They both note that planning is about identifying an end, or a goal, figuring out ways to get to that end, and with what means you are going to get there. Our results also indicate that the US and UK planners agree on another high level planning notion, namely that there is a relationship between amount of detail in the plan and overall plan quality. Both US and UK planners indicate that the plan should be somewhat detailed in order to be a high quality plan. However, interestingly planners from these two nations seem to have different ideas about which dimension of the plan should have a relatively high level of detail. Overall, the US planners indicated that a plan should specify action at an ‘adequate’ level of detail. The UK planners, on the other hand, emphasized that a good plan should have sound and coherent logic. 


Below are shown excerpts from the aggregated concept maps (see Figure 1). These concept map excerpts illustrate the difference between the US and the UK in their mental models of the relationship between detail and plan quality. Each of the conceptual relationships expressed will be discussed further in the following.
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Figure 1: Concept map illustrating the US conceptions of the relationship between detail and plan quality.
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Figure 2: Concept map illustrating the UK conceptions of the relationship between detail and plan quality.


US: Specifying Actions/Outcomes to enable Synchronization

When we asked the US planners we interviewed about the factors that lead to generating a high quality plan, they told us about the value of providing direction both in terms of goals and methods. However, most of the ideas they expressed had to do with providing direction on methods. They noted that a high quality plan should both specify what needs to be done, as well as how it should be done—and specifying the ‘how’, or the actions is particularly important. Most of the US planners expressed this idea by emphasizing the importance of working out the ‘how’, both through specifying the actions and generating contingent methods to support meeting an objective. The underlying implication was that if this is not done, the resulting plan will be of inferior quality. One planner described in more detail the consequences of not providing ‘enough’ detail:

“So all of a sudden you come out of division rehearsal with a completely new plan, because you went into it with a very general plan, as opposed to a detailed plan. And then, all of a sudden, you know you come out of the division rehearsal and instead of being well synchronized, you come out having to write a whole new plan because subordinate commanders have all changed their minds because you didn’t tell them what to do. And I’ve seen that happen. And, as a result of a poor initial plan that was left to the subordinate commanders to kind of fill in the blanks.”

From this American planner’s perspective, failing to provide enough detail makes it less likely that the subordinate commanders will buy into the plan. The US planners emphasized that a plan with detailed specification of actions and resources provides direction for the individuals who are inheriting the plan. Better direction, in turn, means that the plan will be easier to execute because it reduces the number of decisions that have to be made down the line. The US planners therefore appeared to express the idea that a plan is a representation of decisions that have been made ahead of execution time—i.e. it provides a roadmap for execution.


In fact, the US planners were so emphatic about the notion that the plan should provide a roadmap that they even expressed a disdain for failing to specify actions appropriately. One US planner indicated that a plan lacking action specification would indicate laziness on the part of the planner. Specifically, he said “We’re going to do it in enough detail that subordinate units can execute it. … to say that the plan is just a starting point, I couldn’t disagree with you more. I think that is a cop-out for a staff that doesn’t do detailed planning.” 

UK: Specifying Logic to enable Adaptation

UK planners consistently emphasized that the links between the ends, the ways, and the means are more important than providing a lot of detail on the ways and means. Specifying these logical linkages are also more important than generating a lot of contingencies—i.e. providing alternative ways and means. The UK planners indicated that the logic of the plan, when made explicit, could serve to communicate the plan’s intent, i.e. the commander’s intent. If the plan fails to demonstrate the logic then whoever inherits the plan will be less likely to pick up the intent. If a subordinate fails to inherit the intent, they will be less likely to be able to adapt and execute flexibly—in a manner that is in line with the intent. Having the ability to execute flexibly and still satisfy the commander’s high-level objectives is paramount to success in a dynamic operating environment.

One British planner described a specific planning experience which provided a particularly detailed account of the importance of preserving the logic within a plan, and what it means to do so:


“I was able to comprehensively, convincingly demonstrate the etymology of the plan, the genesis of the plan linking it from the policy, which I had been given, and I had no input to the policy itself, how we broke that down into a set of conditions and a strategy. How that could be developed and implemented in terms of money and time, programming. And then how that could be realized in a plan. And once I’d got that into the minds of the command group, then they were comfortable in terms of there were no holes in that deductive, rational, analytical thought process.”


Our conclusion is that, instead of seeing the plan as a record of decisions made by the planning team, the UK planners see the plan as a representation of the reasons that underpin particular decisions. That is, the plan should contain the reasons behind selecting a particular strategy, or course of action, towards achieving the commander’s intent. The UK planners, in fact, were adamant about explicitly representing the logic in the plan. They talked about a good plan as one that was ‘transparent’, i.e. anyone who picks up the plan can recognize the high-level intent. As one planner put it: “the articulation of the commander’s ideas and his intent, as long as that thread is throughout the whole plan that makes it transparent”.

The UK planners’ further emphasized that a plan with a clear logic provides a platform for the individuals who are inheriting the plan to understand the link between the commander’s intent (the high-level guidance) and the ways outlined in the plan. A plan that provides a solid platform will lead to more successful execution because it enables the individuals who are executing it to make their own decisions. 

The US planners did not mention logic as an important, perceptible attribute of the plan. The UK planners tended to see detailed specification of action as a constraint on flexible execution. They saw detailing of the logical relationships as a way to facilitate decision making on the part of those who are executing the plan. The instances where the UK planners talked about specification of action, it was in the context of how detrimental over-specification could be for the flexibility of their colleagues inheriting the plan.


Indicators of Plan Quality

The US and UK planners agreed that you really cannot know whether or not you have a high quality plan until after it has ‘made contact’. That is, you have to implement a plan in order to know whether it is a good one. Planners from the US and the UK, however, did not have the same ideas about what are the indicators you look for, after the plan has been implemented, to inform whether the plan was good or not. The US planners tended to talk about synchronization as an indication that a plan had been implemented successfully. That is, were the specified actions carried out at the right time and in the right order? The UK planners, however, seemed to focus on adaptation instead of synchronization. In this case, did the plan enable making the right decisions at the right time and appropriately adjusting actions to evolving circumstances?


DISCUSSION


Our results have demonstrated two types of cultural differences between US and UK planners in their concepts of the relationship between detail and plan quality. In the case of the importance of logic—the UK planners appear to think of logic as an important, positive influence on plan quality, the US planners may not consider the concept of logic as an influence at all.
 In the case of action specification—the US planners think of the detailed specification of actions as a positive influence on plan quality, the UK planners think of it as a negative influence. This summary of results is of course generalized. There were individual planners who expressed ideas that were inconsistent with the cultural models outlined for their nation in this paper. However, the preponderance of ideas expressed by planners from the US were consistent with the cultural model outlined for the US, and vice versa.

Potential Explanations for Conceptual Differences

We propose that there are at least three different types of explanations that can be brought forward to account for differences in how the US and the UK conceptualize planning. The first concerns the potential historical influences on current planning concepts. It is possible that differences in US and UK military histories may have lead to different potential to adopt an agile and adaptive mindset today [16]. British military history reveals a long-standing tradition for emphasizing adaptation. In contrast, US Army culture currently still places too much value on process [17]. 


A second explanation of our findings considers the effects of national policies on planning concepts. It appears that the US and UK historically have developed mindsets that are more (the UK) and less (the US) ready to adopt a fourth-generation vision for command and control. National policies in both the US and the UK have been implemented in an effort to modernize official doctrine to reflect the global shift towards fourth-generation warfare (see UK Joint High Level Operational Concept [18]; Office of the Secretary of Defense [19]). However, it may be that the US and the UK have been differentially successful in inculcating the spirit of new command philosophies in their armed forces. 

Finally, the third type of explanation regards differences in the tools available to support planning as a potential influence on how planners conceptualize planning. Tendencies to use different tools to develop and represent plans as well as differences in general attitudes towards tools and the role of tools in the planning process are also potential sources of differences between the US and UK conceptualizations of planning. The US uses PowerPoint to capture and brief plans whereas the UK tends to use Word documents. This makes for an important difference in the work processes between the two nations. Within the interviews, the US planners expressed strong opposition to using Word, and the UK planners expressed the opposite sentiment. 

Note that these explanations are interrelated, rather than independent. Further research is required clarify and test these explanations of differences in cultural models of planning and decision-making.

Improving Multinational Team Performance

Solving wicked problems requires a diversity of perspectives and expertise which can only be applied through collaboration between culturally dissimilar coalition partners and local delegates [20]. Leveraging diverse perspectives will be difficult if coalition partners disagree on fundamental assumptions such as the characteristics of a high quality plan.


We propose that formal representations of domain-specific cultural knowledge, i.e. cultural models, provide a basis for developing tools and training that can assist a multinational team in developing hybrid cultures more quickly. For example, a better understanding of the different ways of conceptualizing the team’s product(s) will enable team members to better leverage the unique skills and perspectives that are present within the team. In this way, cultural models can be employed to facilitate improved performance of ad hoc multinational teams. The next section presents specific applications of cultural models to the development of tools that support coalition planning.

Practical Implications and Tool Development

The current study has a number of implications for the development of technologies to support coalition planning. First and foremost the results suggest that future technology development initiatives should be sensitive to the norms, expectations and values judgements of different cultural groups. The findings of the current study have a number of implications for technology development. These include, but are not necessarily limited to technology design, transmission of intent, and performance evaluation. We will discuss the latter in more detail, as the cultural models discussed in the present paper are particularly relevant in the context of performance evaluation. 


An implicit assumption in many experimental research studies focusing on multinational teams is that there should be a single standard for assessing the performance of the team. The results of the present study suggest that it is possible that using a single standard may be a culturally biased approach for evaluating performance. For example, evaluating a plan created by UK planners against a performance criteria developed based on a US concept of a high quality plan will lead to the conclusion that the UK plan is of poor quality, and vice versa. The planner quoted on the first page of this paper provides a demonstration of what happens when you apply a culturally biased metric of performance.


Explicit representations of differences in criteria for evaluating plan quality can be employed in a number of ways to support team performance. First, an explicit specification can be employed to help planners validate coalition plans along different quality dimensions. Second, it can contribute to the design of intelligent assistive functions that support the development of plans that are acceptable along multiple evaluative dimensions. 

In order to perform a culturally sensitive evaluation of plans, we need a common representational scheme for describing plan structure and content as well as a representation of the contents of the cultural models themselves. In addition to representing the plan itself, there are two important requirements that a plan representation must meet in order to facilitate evaluating the quality of plans relative to specific user groups. First, it needs to represent culturally relative notions of plan quality and second; it must do so in a way that makes the plan amenable to automatic evaluation with respect to plan quality criteria. In the following we will discuss recent advances in ontology development which can potentially provide solutions to these representational challenges.


In order to support culture-sensitive evaluations of plan quality we need to capture the contents of the cultural models themselves, e.g. we need to be able to define what it means for something for to be a good or acceptable plan from a specific cultural viewpoint. One way of explicitly representing the content of cultural models is to capitalize on the technological outcomes of the Semantic Web initiative [21]. Ontology languages such as the Ontology Web Language (OWL) [22, 23] could be useful because they provide a means to create conditions for category membership based on the properties of plans and their component parts. It is not a simple matter to formalize highly complex concepts, such as ‘plan quality’ in such a way as to support automatic inference. That is, it is not straightforward to define this concept in terms of necessary and sufficient conditions. Nevertheless, the current study does suggest some of the features that could be the focus of attention in ontology development within the planning domain [24].

OWL also provides a way to establish a representational foundation for making machine-based evaluations of plan quality. The OWL makes it possible to explicitly represent meaning in a machine-accessible fashion. The requirement in this case is an ontology of plans and plan-relevant information such that target features (e.g. linkages between goals, methods and resources) and constituent plan elements (e.g. actions, goals, rationales, etc.) can be identified in a semantically unambiguous fashion. 

In summary, cultural models of planning concepts expressed using an ontology language such as OWL can form the basis for a culturally sensitive evaluation of plans. The ontology-language naturally imposes representational constraints on the type of conceptual relations that can be expressed, and we plan to consider these constraints in future research studies geared towards developing cultural models. A priori consideration for these constraints will ensure that the cultural knowledge can be readily employed to support team performance.


Conclusion

Our results demonstrate that it is possible to detect fine-grained cultural differences by studying concepts specific to a domain. The advantage of cultural modelling is that it offers a view into the complex network of ideas that drive decisions in particular contexts. The results of our study provide initial empirical evidence that domain specific characterizations of cognitive content may be especially useful for understanding and improving multinational teams.  
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Abstract

Current major military deployments almost always involve collaboration between multinational teams. Joint operations often face operationally and environmentally complex and dynamic scenarios. Effective and efficient communication is a key enabler to success; however, the diverse backgrounds of multinational teams have presented serious challenges in coalition communication. This on-going exploratory study investigates miscommunications between US and UK military personnel (and civilians working with them). It focuses on understanding miscommunication due to differences in language forms and language use, including the context of use. Based on the data collected from a set of semi-structured interviews of military personnel, this study identified a number of categories and patterns of miscommunication. The preliminary results have presented a number of implications for improving communication between UK and US teams, which can serve as insights for improving multinational team communication in general.  


Introduction


English is claimed to be the first global language, particularly for commerce and diplomacy [1]. As a lingua franca, English does promote inter-cultural communication; however it can also be an object of misunderstanding as demonstrated by Verschueren [2] from his study of international news reporting.   It is believed that misunderstanding is due to an extant knowledge of English accompanied by insufficient knowledge of English-speaking societies and cultures leading the hearer to “improvise inferential solutions – to construct the final message – based on divergent socio-cultural realities.” ([3] p. 2). The differences can be explained in terms of cross-cultural pragmatics such as differences in speech acts and modes of interactions between English speaker’s and hearer’s language [4].


The English language has many dialects (e.g., British, Australian, American, ) that can differ from each-other quite significantly. Indeed, problems of miscommunication are common throughout the English-speaking world, “as almost every Briton learns on his first day in America” ([5] p. 2). Unfortunately, any potential miscommunication may go unnoticed as when “an Irish mother tells an English teacher that her child is backward, meaning shy whereas the teacher assumes she means retarded.” ([6] p. 335).  Even in environments such as air-traffic control, with controlled language and processes, miscommunications between pilots and control towers have lead to air disasters and near-disasters [7]. Ironically, it is the “common” language that is often the biggest cause of communication breakdown. 


The implications for miscommunication in the military could result in loss of life.  Given that all recent Western military deployments have involved collaborations among multiple nations, breakdown in communication between allies could jeopardise the success of the operation.  With the increase in missions beyond traditional warfare, coalition forces have taken on additional tasks in peace keeping and humanitarian relief thus creating added challenges to the communications among multinational coalition forces.  Recent studies have shown that there are serious challenges in coalition communication due to the diverse backgrounds among multinational groups and team members [8, 9].


The purpose of this exploratory study is to investigate the linguistic aspects of the miscommunications, the relationship between cultural differences and variety of language use, and their impact on miscommunication. We are particularly interested in differences in the use of English by US and UK military forces, especially the differences due to training and culture. 


Study Questions


There are many issues and parameters that are relevant to causes of miscommunication. Given our primary objectives and given our understanding of the current issues, we are focusing on cultural aspects, linguistic aspects and the relation between these two aspects of human communication. As Algeo [10] pointed out, “British and American English, like all dialects of the same language, differ from one another in complex ways”, and the cultural differences between UK and US are a major cause of linguistic variations between these two dialects. If these observations are generally true, they must also be true in the military domain. In fact, we expect special complications in the military domain due to their unique constraints and characteristics. In the light of the study by Algeo and other studies reported in the literature  this research proposes two initial hypotheses. 

(i) There will be linguistic differences at different levels of language use between the British and American military that will  lead to misunderstanding, which  could have a significant impact on operations. 


(ii) There are cultural differences between the British and American military that will impact on language use and lead to misunderstanding, which  could have a significant impact on operations. 

Study Aim


This exploratory study aims to examine and identify categories and patterns of miscommunication due to variations of language use. Miscommunication manifests in a number of ways and at different levels of language use. Some instances of miscommunication are simply due to lexical differences, which are not closely related to culture. Examples include use of synonymy (i.e., denotation of one referent by two or more linguistics forms), or use of polysemy (i.e., one linguistic form denotes two or more referents).  Differences in styles of communication are more closely associated with cultures. For example, a cultural tendency to understatement may result in a misunderstanding of the extent of a problem. Social status and context may impact interpretation. Such examples include differences in habitual inferences, e.g. a simple order by a commander to “go to” a certain location suspected of being friendly to hostiles may be interpreted by one group as a command to take that area by force but by another as simply an order to go there and assess the situation. This needs clarifying [for a multinational audience!], a bit confusing Misinterpreting the intended speech act, e.g., what was offered by a commander as an observation or statement may be interpreted by subordinates as an order (or vice versa).  


Participants


Participants in this pilot study (N=8) were UK and US military officers who had experienced miscommunications with coalition partners from the other nation during military planning and operations.  There were eight male participants, five UK nationals with prior experience of working with the US military and three US nationals working on an exchange program in the UK  Participation was voluntary and there was no compensation.


Method of Data Capture


A short e-mail survey was administered to screen participants based on their experience in U.K. and U.S. coalition operations.  Once selected, participants read a Research Subject Information Form that described the purpose of the study, procedures, benefits, risks, confidentiality, and point of contact.  Participants were given an opportunity to withdraw or decline being audio-taped.  Then, participants were interviewed individually (face-to-face or via telephone) by one or more researchers for sixty to ninety minutes.  Participants provided examples of their experiences with miscommunications during military planning and operations.  The interviews were semi-structured.  Participants described the nature of the miscommunication, its source (semantics and pragmatics, procedures and doctrine, or mental models) and context (i.e., the type of operation, their role in it, and the mode of communication). They were asked when the miscommunication was identified, what was the effect of the miscommunication on performance, and how it was resolved. Finally, participants were given an opportunity to provide a rationale for the miscommunication and consider whether it would have occurred if the operation were not multi-national.  Participants agreed to be contacted for follow-up questions if necessary. Audio-taped interviews were transcribed for thematic analysis. 


initial findings

Currently only half of the interviews (N=4) have been completed and analysed, however the initial data largely supports our two hypotheses. Various types of linguistic differences exist at various levels of language use between the British and American military which can lead to misunderstandings. Cultural differences result in variations of language use in different ways as shown by the example below. 

Use of Acronyms


Acronyms can pose a problem because they are not known by everyone.  In this sense, they are similar to slang and jargon.  Acronyms, of course, are not confined to the military; they pose a problem in most large businesses and organizations.  One of our interviewees, a US exchange officer in the UK, reported seeing briefings that he had difficulty following because of the extensive use of acronyms and jargon.  He also noted that certain specifically British military acronyms (“SO1” for Staff Officer 1, “SO2” etc.)
 are unknown to most American military personnel unless they have spent time with British troops. 


Use of Slang and Colloquialisms


Everyone does not just speak a single, monolithic language.  Rather, we each have several different registers or styles that we use as appropriate.  The language we speak with friends in informal settings can differ in pronunciation, word choice and grammatical complexity from the language we speak in more formal settings. In informal settings, we are more likely to use slang and colloquialisms.  These can be very expressive, not only adding colour to our speech but also signalling a sense of camaraderie. Colloquialisms typically originate among a small group and spread slowly from there and may not spread very far.  As a result, people outside that group are less likely to understand the colloquialisms than they would for more standard or formal words or expressions.  This is true for different national dialects  such as British English vs. American English.  As a result, colloquialisms are more likely to be misunderstood when used in a coalition setting. For example, an interviewee reported that he was training a UK Forward Air Controller (FAC), who was directing a US pilot.  The trainee tried to direct him to a road between two different coloured fields but the pilot reported that he had clear contact with the “dirt ball road” with no reference to the fields.  The trainee did not understand the expression and kept pressing him to respond whether he saw the two coloured fields but the pilot kept responding that he had contact with the dirt ball road.  Finally the instructor (the interviewee) had to step in and clarify the situation. Here the use of a colloquialism is compounded with the inflexibility of both the pilot and the trainee to try to describe things in different terms, an aspect of communicative strategy.


Use of Jargon


Another kind of language register that by definition is limited to a smaller group is jargon.  Jargon is language that tends to be limited to a specific trade, business or professional group. It not only allows its speakers to communicate succinctly and precisely about their tools and concepts, but can  perform a function similar to slang, that is, identifying its users as part of a group or fraternity.  Like slang, jargon serves an important function for members of the group that it belongs to, but when used outside that group, it can be potentially confusing.  


As an illustration of the value of jargon, an interviewee reported that he had less problem than one might have expected on his job because his role was very technical and the British and American technicians used the same language. So jargon in general technical domains (e.g. information technology) often cuts across national cultures.  However, there are contextual differences which do create communication problems, for example, people working night operations use different equipment (e.g. night vision equipment)  may say things that are unintelligible to the daytime operators who are not familiar with the equipment.


Misinterpreted Speech Act


Beyond the lexical or terminological level of language are aspects of linguistic pragmatics or language use, including the speech act performed by an utterance. Language is used to do more than simply make statements or assertions.  It can be used to question, to promise, to request, to greet, to congratulate, even to marry (“I hereby pronounce you man and wife.”). While there is sometimes a syntactic correlate of the speech act (in English, typical questions have the first auxiliary verb before the subject), this is not always the case and often what looks like one speech act on the surface is really another speech act.  For example, the apparent question “Do you have the time?” is actually a request to tell the speaker the time.


One of the most familiar examples of speech act, which is not limited to military personnel or situations, was reported by an interviewee who is a US exchange staff in UK.  A standard UK greeting “Are you all right?” was interpreted by him as a question about his health or situation, and initially responded accordingly.  Unlike some simple lexical differences he reported that this misunderstanding took a while to understand.

Semantics versus Pragmatics


There is one example that is rather singular in that it combines a number of different factors.  The US communications officer reported that there was a US Navy ship that left his port and their supplier mentioned some problems they had with briefing about some supplies.  The UK logistics officer sent him an email thanking him for his comments and noted that they would have to improve part of the process.  He told the supplier that they would have to write up an “Idiot’s Guide” for this process to ensure that the problem did not arise again.  In the UK, “Idiot’s Guide” refers to books on a variety of topics that are introductory in nature. In America, the same type of books are called a “Dummies’ Guide”. The (American) supplier was unaware of this UK usage and thought that the logistics officer was impugning his intelligence, suggesting he was an idiot. He reported it up the chain and it eventually got to the logistics officer’s commanding officer.  The commanding officer knew and liked the logistics officer and assured his command that it must have been due to a misunderstanding and the logistics officer contacted the supplier and resolved the issue.


There are a number of factors that led to this misunderstanding.  For instance, although it involves a lexical difference, the UK “Idiot’s Guide” versus the US “Dummies’ Guide”, the misunderstanding is primarily one of connotation rather than denotation; it is not so much that the American supplier did not understand that the logistics officer meant a set of instructions to help people perform this process without problems, it was rather that “Idiot’s Guide” to the American supplier had negative connotations, implying only an idiot would need these instructions. Interestingly, both “dummy” and “idiot” have this connotation in both the US and the UK, but in the context of “Guide” they have each lost this connotation in one of the countries. 


There is another cluster of factors that led to the misunderstanding.  The UK logistics officer had been trying very hard to adapt to American linguistic conventions, using American spelling and words as much as possible.  His communication with the American supplier was via email, so the American had no basis for knowing that the logistics officer was not American, based on his spelling and word choice.  If the interaction had been face-to-face or even through ‘phone or radio, the UK logistics officer’s accent would have cued the supplier that the person he was talking to was not American. So the use of a British phrase was interpreted in the context of coming from another American, so there was not reason to believe that the phrase might have had a different meaning or connotation for the speaker than it did for him. 


This also perhaps illustrates the effect of not using a standard or neutral style or register.  The logistics officer used the more colloquial “Idiot’s Guide” rather than “a set of procedures” probably to express camaraderie and possibly to inject a bit of colour or humour; however, as noted above, colloquialisms also tend to be more parochial than more standard or formal expressions and are more likely to be misunderstood, as this instance was.


Finally, unlike many of the instances of lexical miscommunication, this was not an instance of a failure to understand but rather of a misunderstanding, a communication that was believed to have succeeded on both parts, but had in fact failed to meet the intended effect. 


Conclusion 


In this exploratory study, we have looked at a small sample of anecdotes of miscommunication between UK and US military groups. . We have identified various types of linguistic variations and cultural differences manifested by the US and UK groups. American English and British English differ in complex ways not only in terms of lexical differences but also, perhaps more importantly, in terms of language use due to cultural differences. The initial findings suggest that there are indeed cases of misunderstanding between US and UK personnel and that some of these could impact on operations.  


The results indicate that much needs to be studied about the current coalition communication patterns, styles and other characteristics of language use.  This would then help in identifying appropriate strategies and tools that need to be developed to improve process and cognitive interoperability among multinational forces.  Importantly, the current analysis suggests that many relevant issues are largely pragmatic in nature, beyond not only lexical and grammatical differences but also “semantic” similarity of the communication content.  This supports our on-going efforts to develop a computational pragmatics methodology.
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We argue that traditional cultural factors (from Hofstede, Nisbett, etc.) are too abstract to provide good, predictive models of important human performance behaviours such as compliance with directives. Instead, we focus on culture-specific social interaction behaviours in language, gesture, etc. (i.e., "etiquette") as a more concrete and quantifiable bridge between abstract cultural factors and human performance. We describe a computational model of etiquette and face threat perception we have developed, called CECAEDA (Computational Effects of Cultural Attributes and Etiquette on Directive Adherence).  CECAEDA consists of four parts: (1) a culturally universal model of politeness perceptions, their causes and effects, (2) a culturally universal model of the chain from perception through decision making to the execution of compliance behaviours in response to directives, (3) a culturally universal set of hypotheses about how politeness perceptions affect directive compliance, and (4) a set of hypotheses about how cultural factors (specifically, those proposed by Hofstede [1] affect etiquette perceptions and, thus, directive compliance in culture-specific ways.  Each component is discussed in detail, followed by a brief presentation of our research testbed and paradigm for evaluating CECAEDA.


1.0
Introduction


The need to examine cultural factors that affect human performance has perhaps never been greater.  As coalition forces interact ever more extensively with groups of different cultures, as the forces themselves becomes more culturally diversified, and as training needs necessarily change, we need to know (and, ideally, to be able to develop predictive models of) what cultural factors have an impact on why one human operator performs differently than another. 


Substantial theoretical and basic research exists on identifying cultural patterns (e.g., [1,2]) and on how cultural factors affect cognitive processes [3], but none provides a direct link from these factors to human performance, nor is readily amenable to detailed and specific performance modelling.   An additional challenge lies in finding performance phenomena that are both predictable from cultural factors and are worth predicting—that is, have valuable outcomes.  There is little doubt that cultural factors do affect performance.  For example, Nisbett has found that North Americans and South East Asians see different objects in the same picture due to what he calls field dependence [3], implying differences in pattern recognition, problem solving, and decision making skills vary among cultures, all of which should contribute heavily to performance.  But it has proven difficult to trace the chain of causality from these differences to actual, valuable behavioural differences.  This is particularly true of the highly concrete, contextually-dependent and individualized interactions that represent a huge proportion (arguably, the vast majority) of military interactions: directive interactions—where one offers an instruction, command, request or piece of advice in the hopes of eliciting a specific response. 


We suggest that the way forward in developing models of the interaction of cultural factors and human performance may be to find a “bridge”—a quantifiable, explicit, culture-specific and above all, modelable phenomenon that can be related to abstract cultural factors on the one hand, and more directly to human performance on the other.  We believe that human interaction “etiquette” is such a phenomenon.


2.0
Etiquette, Culture and Directive Compliance


The terms “etiquette” and “politeness” are likely to evoke notions of formal courtesies and which dinner fork to use—considerations of limited use in military applications.  But politeness is a well-studied phenomenon in anthropology, sociology and linguistics having to do with the processes by which we determine and manage the “face threat” inherent in interaction between individuals (cf. [4,5]. Politeness is the method by which we signal, interpret, maintain and alter power relationships, familiarity relationships and interpretations of the degree of imposition of an act.  We use the term etiquette in the sense of protocol—a usually unwritten social “code” by which we signal and interpret meanings.  Emily Post’s “etiquette” about place settings at a fine dinner is just one of many types of “etiquettes” with which we are all familiar—other more common ones include who gets to speak first in a contextual interaction, what sorts of address are suitable to a stranger vs. an old friend, and what it “means” when a colleague stops greeting you in the hallway at work.


Politeness is therefore a different type or level of “cultural factor” than the more abstract categories proposed by Nisbett, Hofstede and others.  Their cultural factors represent deep-seated and highly abstract attributes.  For example, Hofstede’s “Power Distance Index” (PDI) refers to the degree a society allows equality or inequality among its members.  This attribute only very indirectly describes the attitudes, much less the responses that a specific individual might exhibit.  If we try to use such abstract attributes to predict individual behaviour to a request, we might well find correlations, but these are undoubtedly more powerfully (and therefore more predictably) influenced by more immediate (yet still culture-specific) attributes of the interaction—such as the degree of deference (relative to that culture) included in that request, the specific power and familiarity relationships between the interactants, the perceived degree of imposition of the request, etc.  The relationship between etiquette and these deeper “cultural factors” is illustrated in Figure 1.    


In our work, we refer to the chain of influence depicted loosely in Figure 1 as our CECAEDA model—for Computable Effects of Cultural Attributes and Etiquette on Directive Adherence.  This chain refers to the hypothesized links between deep-rooted cultural factors which influence the psychological, cognitive and affective patterns of members of that culture, which in turn impact their perceptions of the etiquette and relationships expressed by politeness behaviours in specific interactions, which in turn impact decisions and subsequent actions in response to those directives.  


A simple example may clarify:  Hofstede’s PDI factor is a description of a culture and may be broadly predictive of performance and behaviour within that culture.  But specific individuals in specific situations in a culture will detect and exhibit specific power relationships via the etiquette framework that is available in that culture.  How important power differences are, and how aware of them one is (how much energy is spent detecting and managing them) may all be highly correlated with the PDI attribute of one’s culture.  But in specific interactions, the way I determine that another individual does, in fact, have power over me, (an attribute which may have high correlation with how I choose to behave in this specific instance) is a function of the etiquette of verbal and non-verbal behaviours that the individual uses—and of my knowledge and interpretation of those etiquette choices.  
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Figure 1.  Relationshiip between cultural factors and exhibited behaviors.


In work we are now conducting under a Small Business Innovation Research grant from the U.S. Air Force, we are focusing on a very specific, though pervasive and critical, human performance behaviour:  the way humans interact with directives. Directives are statements about what one should or must do; that is, a statement “directing” the hearer to perform in some way. Note, though, that the compelling force of a directive may vary (e.g., command vs. request vs. instruction vs. advice) and may come from a variety of sources or motivations (e.g., beseeching, coercing, remonstrating, instructing).  In military settings, directives are the essence of command.  In training, they involve the provision of advice or instruction.  The type of cultural factors that may have the most immediate impact on an individual’s response to a directive are not (or at least not directly) the abstract attributes of his or her culture in general, but rather the specific, culturally-determined manifestation of the etiquette with which the directive is presented.  This is not to say that the abstract cultural factors are irrelevant—far from it.  As detailed below, we suspect that cultural factors determine sensitivity to, weighting of, and even perhaps the range of etiquette markers available for various purposes in different cultures.  

In the remainder of this document, we will describe our CECAEDA model in more detail and provide some specific, testable predictions derived from it about the relationships between cultural factors, directive etiquette and directive compliance behaviour. We are currently in the midst of a two-year project to test some of these hypotheses experimentally, which will be described briefly at the end of this paper.  


CECAEDA consists of four basic components which will be discussed in separate sections below:


1. A culturally universal model of the perception of etiquette and politeness. This includes the role of etiquette in social interactions and the ability to predict how variations in context and etiquette usage will be perceived and interpreted.


2. A model of the process of decision making and directive compliance—that is, of the mechanism by which perception of contextual elements (including etiquette) affect an individual’s willingness to comply. 


3. A set of hypotheses about the effects of etiquette on directive compliance—that is, how variations in etiquette perception (as modelled in part 1) impact the decision and behaviour model defined in step 2.
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A set of hypotheses about the effects of culture-specific factors (such as those proposed by Hofstede) on the perception of etiquette and politeness (from step 1) and, therefore, a resulting hypothesized correlation between cultural factors and compliance behaviours (in steps 2 and 3).


3.0  Components of the CECAEDA Model


3.1  A Culturally-Universal Model of Social Interaction Etiquette


In order to understand the effects of etiquette on directive compliance—and to understand how both etiquette and compliance might vary across cultures—it is helpful to have a model of etiquette itself and its role in human interactions.  We have focused primarily on the work of Brown and Levinsion [6] two sociolinguists who extensively studied and developed a universal (although qualitative) model of politeness in human-human interactions.  Brown and Levinson collected a large database of instances of politeness in communication across three major cultural/linguistic groups (English, Tamil and Tzetzal) and, from this data, developed a qualitative model which both identified cross-cultural commonalities in politeness behaviours and proposed a culturally universal model of how, when and why politeness is used.  



Their explanation for politeness usage stems from the fact that humans are intentional agents with the potential to have their will, intentions, and sense of self-worth or -regard (that is, their “face” [5]) threatened.  My simple act of speaking to you, regardless of the content, places a demand on your attention that threatens your ability to autonomously direct it wherever you want.  This, then, is the reason for saying “please” in many requests.  If I state my desire for something bluntly (e.g., “Give me the salt”) I would be ambiguous about whether I have the power or right to compel you to give it and you might well take offense.  “Please” (as for all politeness behaviours) is thus a “redressive” strategy which mitigates the threat.  Furthermore, the expectation that such a strategy be used is an example of etiquette that enables interpretations.  The etiquette is the “rule” that entitles us to conclude that those who use “please” are striving to be seen as polite; those who do not are not striving to be polite for various reasons (perhaps they don’t believe they need to be, perhaps their notions about politeness are different, perhaps they are just rude).


Our interpretation of Brown and Levinson’s qualitative model (see Figure 2) declares that an interaction between two individuals will be perceived as balanced or “nominally polite” if the face threat in it is balanced by the value of the politeness behaviours (aka “redressive actions”) used.  If more politeness is used than there was threat, the interaction will be seen as “over polite”; if less politeness than threat, then the interaction will be seen as “under polite” or rude.  Face threat itself, in the Brown and Levinson model, is a function of the observer’s perception of three additional parameters:
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Figure 2.  Our interpretation of Brown and Levinson's politeness model.


· P(H,S) is the relative power that the hearer (H) has over the speaker (S).  Power is an asymmetric relationship.  The higher the power of the hearer, the greater will be the face threat all things being equal, and thus the more redress will be required to balance out that threat.  Thus, “give me the salt” might be appropriate for me to use to a low powered individual in our culture, such as a young grade school student, but very inappropriate for me to use to a high-powered individual, such as the CEO of a major corporation or the President of the United States.


· D(S,H) is the social distance between S and H.  Social distance is roughly the inverse of familiarity and is a symmetric relationship.   The greater the social distance, the more redress required.  Thus, “give me the salt” might be appropriate to an old friend, but very inappropriate to a complete stranger.


· R is the ranked imposition of the raw act itself.  Some acts and topics are simply more threatening than others.  For example, asking for a loan of $500 is more threatening than asking for fifty cents.  I can ask a complete stranger “Can you tell me the time?” using minimal politeness behaviours, but if I wanted to ask for a larger favour, such as a ride to the airport, I might need to be much more polite: “I’m sorry, sir, but I’m in real trouble, I’d very much appreciate it if you could possibly give me a quick ride to the airport.”


With regard to polite, redressive strategies, Brown and Levinson go on to identify some 40 general types of politeness behaviour that they have observed across multiple cultures in their corpus.  A few of these are illustrated in the last example given above:


· Apology—“I’m sorry…”  Explicitly acknowledges the face threat and shows that I am contrite for it


· Give deference—“… sir…”  Using an honorific explicitly builds up the face of the Hearer.


· Give Reasons—“… but I’m in real trouble…” Accounts for the face threat as stemming from other sources than my explicit intentions


· Incur Indebtedness—“… I’d very much appreciate it…”  Acknowledges debt incurred by the FTA


· Be pessimistic—“…if…possibly…” Minimize face threat by leaving the compliance decision with H


· Minimize imposition—“… a quick ride…”  Minimize face threat by implying that the magnitude of the imposition is small.


Note that the general dynamics of this model, and the specific concepts and terms that it uses, are intended to be culturally universal.  That is, all cultures are believed to determine whether an utterance is polite or impolite in context based on whether their perception of the face threat present in the interaction is balanced by the amount of redress.  Furthermore, all cultures are also presumed to reckon face threat as a function of power difference, social distance and degree of raw imposition.  And finally, all cultures have been observed, in Brown and Levinson’s work, to use redressive behaviours that fall into the categories described above.  That said, what counts as a face threat, or what counts as power or social distance, and what counts as a specific instance of a general type of redressive behaviour, as well as the value of all of these parameters, all differ from culture to culture.  This is so obvious as to be almost missable in language: thus I say “sir” in English, while I say “saheb” in Pashto—two different sound patterns each of which is an instance of the general category “honorific” (and each of which may have a different weight in their respective cultures).   Gestures behave similarly: taking off my hat is a sign of deference in many Western cultures, but would not be recognized as such in Iraq, where taking off one’s sunglasses has roughly the same effect and weight.


We have been developing a quantitative and computational model based on the qualitative model of Brown and Levinson.  We have found methods for representing and quantifying the various aspects of the model described above and have developed scales for representing power difference, social distance and raw imposition, as well as methods for identifying and scoring politeness behaviours (both verbal and non-verbal) along with an algorithm for combining them to assess their overall value in context.  In addition, we have expanded the overall model in a few ways.  For example, we have added a term representing what the observer knows about the “character” of the speaker: C(S).  Detailed descriptions of our representation and its application in a variety of settings may be found in [7-9].  We have now completed several partial validation exercises involving this representation and algorithm, and can claim that it shows promising accuracy at least for American cultural interpretations [10].  

There are several core benefits to be gained from a computational representation of politeness, especially one like Brown and Levinson’s which is abstracted away from, yet is instantiatable by, culture-specific knowledge.  As illustrated in Figure 2, we have now demonstrated the ability for the same core algorithm to both recognize politeness behaviours directed at it in a game-like setting, and to select politeness behaviours to be used in generating utterances and behaviours directed at others which are in keeping with its overall goals.  Representing verbal versus nonverbal politeness behaviours is no challenge for our algorithm if they can first be recognized in the game or simulation setting in which the algorithm operates; they are both simply instances of redressive behaviours and can be scored and combined similarly.  The character’s perceptions and reactions are dictated by our politeness algorithm which operates over a culture-specific knowledge base (as illustrated in Figure 2).  While the development of such knowledge bases is still a non-trivial amount of work—and the character’s perceptions and reactions will only be as extensive as the knowledge represented therein, we are exploring ways in which our model and its algorithmic implementation streamlines knowledge capture and representation.  We have also demonstrated the ability for our core algorithm to be populated with culture-specific knowledge bases containing culture-specific values for power relationships, social distance relationships, imposition scores as well as a culture – specific lexicon of politeness behaviours and their values.  Such “cultural modules”, once built (an important caveat, of course), enable us to change the cultural sensitivities (if not the look-and-feel) of a simulated character from, say, that of an Iraqi imam to an American private with the “flick” of a software switch.  Since our algorithm operates identically over different sets of knowledge about these attributes, the character’s sensitivities can be changed with ease.  


3.2  A Cognitive Model of Directive Compliance


While the above model of etiquette and politeness explains how a given utterance or behaviour (e.g., a directive) is perceived as polite or rude in a cultural context, there remains a gap between that and a decision and action to comply with it.  In order to explore the effect of etiquette variations on directive compliance, it is helpful to have a model which unifies and traces the effects of these variables.  One such model can be adapted from the work of Lee and See [11] and their interpretation of previous work and definitions by Ajzen and Fishbein [12, 13].  While Lee and See are primarily interested in the effects of machine behaviour on human trust, their model includes a variety of dimensions pertinent to such decisions, including (indirectly) etiquette, and therefore, provides a reasonable starting point for our work.  


Figure 3 shows our adaptation of this conceptual model as applied to directive compliance.  This model depicts the chain of cognitive and affective responses which results in overt behaviours.  Definitions of the steps in this figure are provided below, followed by a more general discussion of the model.  


· Perceptions are direct observations about the state of the world.  In order for a directive to be complied with, it must first be perceived; interpretations come later and are, perhaps, more influenced by culture (though see [3], for evidence that at least some kinds of attention focusing are influenced by culture).  For example, if the authority or power level of the agent issuing the directive is important to compliance, the person making the compliance decision will need to perceive cues relevant to assessing that power level—for example, rank insignia and/or titles.  Perception of directives is a necessary, but far from sufficient condition for compliance to occur.  If someone says “Drop and give me 50!”—I must necessarily perceive those words to have any motivation to comply.


· Beliefs are interpretations about the state of the world based on perceptions and incorporating additional knowledge.  For example, for me to understand that the “drop and give me 50!” directive described above is a command to do pushups requires that I understand English, understand how English commands (vs. requests, advice, etc.) are structured, and that “50” probably refers to pushups.  Each of these is a belief formed by adding my cultural (and linguistic) knowledge to the initial perception.  Even the interpretation of a perceived event as a directive, much less the degree of force, urgency, imposition, etc. associated with it, are likely to be affected by cultural variations in the interpretation of perceived events.


· Attitudes are, in Lee and See’s words “an affective evaluation of beliefs that guides people to adopt a particular intention.”  (p. 53).  By placing them in parallel to the beliefs, and by having beliefs and attitudes (and goals) feed into a common decision process (represented by the diamond), we intend to emphasize that attitudes exist prior to belief construction in our sense, and that they colour the intentions that result.  Thus, for example, if I do not like the person telling me to do push ups, or feel no loyalty to the organization from which their power derives, I may not be inclined to comply with the directive—even though I perceive it, understand and believe it to be directed at me.  Attitudes are another primary source of cultural variation in directive compliance.  Indeed, many of the variables of interest to Hofstede, Nisbett and others can be viewed as attitudinal.  For example, the relative weight that a culture assigns to power differences will affect the attitude with which a member of that culture views the fact that a directive has come from, say, a general vs. a private—though the ability to perceive who is a general vs. a private would be a combination of perceptions and beliefs.


· Goals are the objectives which an individual has prior to perceiving a directive interaction.  Different cultures may well have different general goals, or at least different weightings of similar goals—and, in fact, the tradeoff between the desire to be seen as an acceptable member of the group or society vs. the desire to be self-determined and “self-actualized” (as expressed by [3]) seems precisely to be a variance in the relative valuation of alternate goals.  Likely goals that might enter into the decision process to formulate intentions in the pushups example above might include: a goal to preserve my independence, a goal not to offend the instructor, a goal to get to the bank (before it closes), a goal to be physically fit, a goal not to exert myself and cause myself pain.

· Intentions are, as might be expected, the intention to perform a behaviour.  Intentions are formed by a decision making process represented by the diamond in the above figure.  We make no claims at this point as to exactly what form that process takes (i.e., rational choice, recognition-primed decision making, stimulus-response, etc.).  In fact, all these processes and more are probably used in various contexts and degrees to form intentions.  On the other hand, because a wide variety of factors may intervene, intentions do not always manifest themselves in the intended behaviour.  Environmental and human constraints, as well as human error, may prevent an intent from being realized.  


· Behaviours, in this framework, are overt, observable, volitional and conscious actions (including inaction).  For our purposes, the actions associated with complying or not complying with a directive are behaviours.  Presumably, given my intention described above, I would exhibit overt behaviours associated with doing pushups—dropping to the floor and starting to exercise.  On the other hand, if after doing 5 pushups, I collapse on the floor, my behaviour (very minimal compliance followed by inaction) might not be a sign of lack of intent to comply, but rather of my poor physical condition.


The model in Figure 3 represents the process of perceiving a directive, interpreting it, deciding whether and how to comply with it, and then executing that compliance.  It is intended as a single pass through what is, normally, an ongoing and iterative process.  


This model necessarily contains many simplifications.  For example, feedback loops are not shown for simplicity’s sake, though clearly some feedback exists and is highly relevant.  Furthermore, the notion that perception and belief interpretation are distinct from attitudes or goals has been frequently shown to be overstated (e.g., [14, 15]).  In practice, our attitudes and goals cause us to be more attuned to, and to more readily perceive or interpret, data in accordance with our expectations than data which is not in accordance.  Furthermore, intention and behaviour will undoubtedly affect subsequent directive events (and, therefore, subsequent beliefs, attitudes and even goals).  If I respond positively to a directive, I may be praised or rewarded, causing an improvement in attitude toward the directive giver, in turn causing a greater likelihood both of noticing that person’s needs in the future and of getting future directives from him/her.    While the simplifications we have made in the model are known distortions of reality, we suspect that most of the effects we have simplified out will tend to amplify effects that are included—as in the example just provided.    


We are using the model described to develop a research environment within which to test directive compliance variations which stem from etiquette and cultural factors.  We can categorize the various aspects of a directive event, the Hearer’s perception and reasoning about it, and the compliance behaviours that do or do not result from it, according to the various steps in the model.  Further, we can identify factors which can be manipulated or selected for (as independent variables) or observed or inferred (as dependent variables) in accordance with each step.  Potential variables are identified for the perception and attitude steps of the decision making model are provided in Figure 4.


3.3  Hypothesized Effects of Etiquette on Directive Compliance


Etiquette may affect the directive compliance process at many points.  The etiquette with which a directive is delivered must be perceived and interpreted via existing beliefs in the first place, though it may well alter perceptions and beliefs pertinent to the decision itself.  For example, if I speak loudly and quickly to you, and if you perceive those cues and believe them to signal urgency on my part, you may be inclined to respond to my request more quickly—and/or you may decide adjust your attitude toward me and my future directives.  Etiquette even constrains the range of available response behaviours and their interpretations.


Brown and Levinson say that when an observer hears politeness near what was expected given prior beliefs, then there is no need to re-examine assumptions and all proceeds nominally.  When substantially more or less redress is used, however, then re-examination of assumptions is warranted and may provoke changes in behaviour and interpretation beyond what is explicitly conveyed in the semantic content of the directive.  For example, if you use less politeness in asking me to prepare a report than I expect given what I understand about you, me, our relationship and the degree of imposition of the report, I may assume that you feel you have (or want to claim) more power over me than I thought you did, that you think we are (or you would like us to be) more friendly than I thought we were, that you don’t view this as as large an imposition as I did, or simply that you are less sensitive to my feelings than I thought.  Which of these I conclude may well depend on the specific wording you chose.  What I do about it will depend on my interpretation, plus my goals and available behaviours: do I accord you more power and obey (perhaps more quickly) or resist your power by delaying or answering rudely?


We speculate that in general, redressive utterances with large deviations from the expected redress will have detrimental effects on performance.  When such behaviour provokes an “unbelievable” response, the resulting cognitive dissonance may increase workload and interrupt ongoing tasks, thus harming all other performance metrics.  However, such occurrences are generally infrequent, whereas small deviations from expectations occur frequently and provoke reinterpretations and changes in behaviour—as outlined above. The figure below describes our hypotheses about how slight deviations of redress will affect performance dimensions.  Note that in all cases, as the curves in Figure 5 tend toward the extremes, (that is, they tend out of the “unexpected but believable” range and into the “unbelievable”), the associated parameters also tend toward the high or low extremes of their scales.  Note also that in all cases we are referring to the perceived etiquette of an Observer whose cultural background will certainly inform these interpretations (as discussed in the next section), but we are attempting (as Brown and Levinson) to abstract away from any specific culture and instead to describe universal phenomenon of reactions given culturally-specific initial interpretations.


· We hypothesize that slightly polite behaviour will tend to increase compliance whereas slightly rude behaviour will tend to decrease it.  In part, the presumed increase in compliance is driven by a likely increase in trust and an increase in positive affect that comes with expected, pleasing and/or adequately polite interactions.  Relevant results for this claim are summarized by [11] and some specific experimental data are provided in [16] with regards to trust and affect, and by [17] with regards to pleasure and affect and [18] with regards to the relationship between flattery and affect.  Thus, the curves for trust and affect are unified in Figure 5 and both parallel the curve for compliance.  


· For subjective cognitive workload (as well as, perhaps, for objective cognitive workload), we hypothesize that either slightly rude or slightly overly polite behaviour will cause cognitive dissonance and, therefore, additional workload.  When the amount of etiquette used is less than what is predicted or expected, the hearer may spend more resources trying to decipher any possible “hidden messages” such as urgency or an attempt of the speaker to adjust perceived power, social distance, or imposition of the task.  The same is true for an overly polite request.  In addition, overly polite strategies generally include more verbiage such as “please”, or indirect language such as “it would be great if someone could…”, both of which may require additional processing on the part of the hearer.  


· We hypothesize that a small degree of “rudeness” may result in shorter reaction times, because such an utterance suggests urgency (precisely because it implies less redress for Imposition than was expected).  One interpretation for why an otherwise polite speaker might use less redress than expected (as suggested by our politeness model) is if the situation isn’t, in fact, as imposing as at first perceived—perhaps because it is accomplishing something urgent or in the Hearer’s best interest).  However, this phenomenon is probably highly sensitive and, as more rudeness is used, reaction time improvements evaporate and become net reaction time increases as the Hearer spends more time trying to understand why the Speaker is using such unexpected levels of rudeness.  By contrast, we believe that overly polite behaviour will increase the hearer’s reaction time both because the H will have additional verbiage or gestures to process, and because unexpected behaviours in general require more processing.  


· “Memorability” in Figure 5 is refers to memory for the interactions—including the social and world context in which they occur.   We hypothesize that whenever unexpected levels of redress are used, H will attempt to compensate for the difference by reevaluating initial assumptions.  This additional attention to and processing of situation information is expected to produce better awareness of and memory for that information.  By contrast, a nominal level of politeness provokes no such reinterpretation and, thus, does not receive the memorability benefits.  By extension, awareness of aspects of the world referenced in the interaction may also get additional processing and, therefore, better awareness and memory (for example, if I yell at you “Turn out the @#$%#$ light!” and that is not our normal mode of interaction, chances are good that you will remember me, our relationship and the specific words/redressive behaviors I used, and you may well also have better memory for the state of the light.) 


It should be noted that we are not trying to convey mathematical relationships between performance dimensions in Figure 5, e.g. we are not suggesting that the cognitive workload at nominal politeness has the same “performance value” as the compliance parameter at nominal politeness.  Rather, each curve is coarsely drawn with regards to its relative high and low values.


3.4  Hypothesized Effects of Cultural Factors on Etiquette and Directive Compliance 


As outlined above, we believe that whether a directive is perceived as rude, nominal or overly polite will have detectable affects on the behaviours that Hearers of the directive will exhibit.  We will call this link etiquette effects on directive performance.  Further, we believe (with Brown and Levinson) that these effects are universal across cultures—that is, a directive which is perceived as rude by the Hearer will have the effects described in Figure 5 regardless of the culture of the individuals involved.  On the other hand, what a specific individual perceives as rude or polite (and to what degree) will very much be influenced by his or her culture.  Hence, there will be cultural effects on etiquette perception which will, in turn, produce the etiquette effects on directive performance we have described.  Thus, while we can and will speak of cultural effects on directive performance, it should be kept in mind that these effects are mediated by etiquette perception.  This relationship is depicted in Figure 6.  In the section, we offer hypotheses about how Hofstede’s taxonomy of cultural factors (and an individual’s position within them) will affect his or her perception of various etiquette dimensions in Brown and Levinson’s model and therefore, ultimately, will affect his or her performance.  These, then, are our hypothesized cultural effects on directive performance.  


Below we describe our hypotheses on how three of Hofstede’s five cultural factors dimensions will affects the perception and weighting of the etiquette of a directive.  Since we can project at least the direction of these effects in terms of shifting the perceived level of etiquette appropriateness toward either the rude or the over-polite end of the spectrum in Figure 5, we can use the hypotheses depicted there to make specific predictions about how the behaviour of members of various cultures will be altered by a given directive utterance.  


3.4.1  Hypothesis: Power Distance Index (PDI) Enhances Power (P(H,S)) Effects


Factor Description:  By Hofstede’s definition, PDI refers to the degree of tolerance that a society has for large differences in power between individuals.  “High” PDI cultures or individuals will tend to tolerate large power differences, while “low” PDI individuals will strive to minimize or reduce them.  High PDI in a culture means greater power differences and implies a society where such differences matter.  


Hypotheses— This implies an enhancing effect on the power term (P) in our etiquette equation—meaning a person from a high PDI culture will regard P as “mattering more” in the calculation of face threat.  Recall that the term in our model is, in fact, P(H,S)—the power of the Hearer over the Speaker.  This means that powerful Hs from a high PDI culture will expect more deference from low powered Ss, but powerful Ss will feel even less need to offer polite redress to low power Hs.  We hypothesize that PDI and weighting or importance for P will be correlated.  If P has greater weight in a high PDI culture, then a given amount of redress will not “go as far” in offsetting the P factor in face threat for a high PDI culture—more will be needed.  This perceived rudeness will push toward the “rude” end of the behaviours in Figure 5.  That is, it will generally (but not inevitably, depending on where in the range we are) provoke reduced compliance, trust and affect, and quicker reaction time, but will increase workload and memorability (if out of the nominal range).  The relationship should be similar to that depicted in Figure 7.  This yields the following specific hypotheses about the effect of PDI on politeness behaviours and their implications on directive compliance:


Perceptual Hypotheses:


· PDI-P1:  Small differences in P yield expectations of greater redressive politeness in cultures with high PDI than in those with low PDI, 


· PDI-P2:  A given amount of redressive behavior will be perceived as more indicative of smaller power difference in a high PDI culture than in a low PDI one. 


· PDI-P3: A given directive from a Speaker of lower P than the H will tend to be regarded as more rude by Hearers from a high PDI culture than a low one.


Behavioral Hypotheses: 


· PDI-B4: If the increased rudeness perceived by Hearers in a high PDI cultures pushes the utterance into the “slightly rude” region of Figure 5, then we predict decreased compliance, trust and affect and decreased reaction time, increased memorability and increased workload.


3.4.2  Hypothesis: Individualism/Collectivism (IDV) Diminishes Social Distance (D) Effects


Factor Description--High IDV cultures are where individualism is more highly prized and loose relationships are the norm, whereas low IDV cultures place more weight on familial and social relations.  Hence, IDV seems to have a diminishing effect on Brown and Levinson’s Social Distance term (D); D “matters less” in the calculation of face threat.  


Hypotheses--We hypothesize that valuing of individualism (high IDV) translates to a diminished attention to values of social distance (D)—that is, less sensitivity to D in the assessment and management of face threat.  Conversely, in low IDV societies, there may be an increased motivation to attend to D.  Reducing the importance or weight of D in an interaction means a net reduction in the resulting face threat value.  If the threat is perceived to be lower, then less redress will be needed to offset it or, alternatively, a given amount of redress will “go further” in matching the D factor in a face threat for a high IDV individual—less will be needed.  This relationship is identical to that depicted in Figure 7 with Social Distance (D) substituted for Power on the x-axis.  This, in turn, means that directives will seem less rude when coming from a high D (that is, unfamiliar) individual in a high IDV culture than in a low IDV one.  Finally, less perceived rudeness will allow a given utterance to be perceived as more polite—that is, pushed toward the “polite” end of the behaviors in Figure 5.  Thus, it will generally (but not inevitably, depending on where in the range we fall) provoke increased compliance, trust and affect, and slower reaction time, but will decrease workload and memorability (if moving into the nominal range).  Our specific hypotheses include:


Perceptual Hypotheses:


· IDV-P1:  Small differences in D yield expectations of greater redressive politeness in cultures with low IDV than in those with high IDV, 


· IDV-P2:  A given amount of redressive behavior will be perceived as indicative of smaller social distance in a low IDV culture than in a high IDV one. 


· IDV-P3: A given directive will tend to be regarded as more rude by Hearers from a low IDV culture than a high one as long as there is any positive social distance between the interactants, and this effect will be magnified the greater the D.


Behavioral Hypotheses: 


· IDV-B4: If the increased rudeness perceived by Hearers in a low IDV culture pushes the utterance into the “slightly rude” region of Figure 5, then we predict decreased compliance, trust and affect and decreased reaction time, increased SA and increased workload.


3.4.3  Masculinity/Femininity (MAS): Affects Power (P(H,S)) depending on Speaker Gender?


Factor Description—Cultures and individuals who score high on Hofstede’s Masculinity/Femininity factor are those where high value is placed on sex differentiation in roles and relationships and, generally, this translates to more power accorded to males than females.  Low MAS cultures are those in which gender makes comparatively little difference in authority or power. While even in high MAS cultures, there may be some specific domains or realms in which females wield more authority, we suspect that the vehicle management task embodied in our testbed is unlikely to be such a realm.  


Hypotheses—We hypothesize that the higher the MAS index of an Observer, the more power (P) will be afforded to a male Speaker by default, and the less to a female Speaker.  Individuals from low MAS cultures will show less differentiation based on the gender of the Speaker. Since Face Threat is dependent on the P that the Hearer has over the Speaker, and since the power of male Speakers will generally be perceived as higher in high MAS cultures, the relative power that the Hearer has over the Speaker (P(H,S)) will tend to be less for a male speaker than a female one in a high MAS culture.  By contrast, female Speakers will generally be seen as having less power than male ones in a high MAS culture.  In short, being given the same directive by a female vs. a male Speaker will enhance the P(H,S) factor and, thus, increase the face threat.  Note that this general effect should exist regardless of the sex of the Hearer/Observer—though it might be more powerful for female Hearers (who, in a high MAS culture, might tend to have less P to begin with) than for male ones.  


Since overall Face Threat is lower for male Speakers and higher for female ones, a given amount of redress will go further in offsetting the threat from a male speaker than from a female one—a male who says “please” will be regarded as more polite than a female who does so.  The reverse will also be true:  failure to use adequate redress will be seen as more rude for females than for males.  Reduced rudeness (for male Speakers) will push toward the “polite” end of the behaviours in Figure 5.  That is, it will generally (but not inevitably, depending on where in the range we fall) provoke increased compliance, trust and affect, and slower reaction time, but will decrease workload and memorability (if moving into the nominal range).  Increased rudeness (for female Speakers) will push toward the “rude” end of the spectrum in Figure 5, generally resulting in decreased compliance, trust and affect, faster reaction times, increased workload and memorability.


Perceptual Hypotheses:


· MAS-P1: When a Speaker is known to be female, a high MAS participant will expect her to use more redressive politeness than a male Speaker if P, D,R and C levels are held constant.   This will be less true for lower MAS participants, 


· MAS-P2:  When the gender of S is unknown, utterances which use less redress will be more likely to be attributed to male Ss than female Ss in direct correlation with the MAS score of the participant. 


· MAS-P3: A given directive will tend to be seen as more rude if coming from a female S, than from a male.  The opposite will be true for male Ss.  This effect will vary directly with the MAS score.  


· MAS-P4: Gender differences in Hearer/Observer responses may show that females from high MAS cultures show the above three effects more powerfully than males do.


Behavioural Hypotheses: 


· MAS-B5: If the increased rudeness perceived by Hearers from a female Speaker in a high MAS culture pushes the utterance into the “slightly rude” region of Figure 5, then we predict decreased compliance, trust and affect and decreased reaction time, increased SA and increased workload.  If the increased politeness perceived for male Speakers pushes the utterance into the “slightly over-polite” region, then the opposite effects will be observed.


4.  Summary and Future Work


We have defined and implemented a testbed for conducting research to evaluate the hypotheses and models described above.  The testbed, illustrated in Figure 8, implements a vehicle monitoring task in a notional national park fire fighting scenario.  The participant plays the role of a dispatch officer who receives requests for information from field operators via a chat channel and provides that information in response.  In this testbed, we can manipulate the level of politeness with which requests are delivered, as well as “who” they come from.  Via a combination of an initial scenario description and the use of naming conventions and iconography to represent the various directive givers, we can control their power levels, social distance and gender.  For example, for an experiment examining the effects of power levels, we have developed a scenario in which directive givers come from various levels within the park service organizational hierarchy—some having more, some less and some the same level of power as the participant.  This organization structure is reinforced by icons representing each directive giver and which contain a number of stars corresponding to 

that person’s level in the hierarchy.  Similarly, we are manipulating icons and scenario details which convey social distance (via membership in the same organization as the participant, a related one or a different one altogether) and gender of directive givers in other experiments.  


While not an optimal test of members of different cultures, participants will be selected primarily from a university community for ease of access.  All will speak English, and the test will be conducted in English, but we will emphasize the selection of international students with relatively short time spent in the U.S.  Pre-test questionnaires will make use of both Hofstede’s Values Survey Module (VSM94)
 and Dorfman and Howell’s Cultural Dimensions Survey [19] to assess participant’s scores on the relevant PDI, IDV and MAS dimensions.  These scores will then be used in correlation analyses with dependent variables collected from interaction with the testbed itself.  Reaction time and accuracy will be assessed in provided responses to the directives themselves.  Since we expect most instances where a single directive request appears at a time to yield a response in this experiment, we will also provide instances where two directives appear simultaneously (i.e., two field operators have made simultaneous requests) to provide a “forced choice” condition for participants—and to provide compliance data for our analyses.  Trust, affect, subjective workload and memory will be assessed by post-test questionnaires.


While this work will only begin to examine the complex relationships between the etiquette of directives, human performance in response to directives and cultural factors which colour both, we have already provided a rich conceptual framework for structuring such work.  Our results will represent a step forward toward developing better understanding and, ultimately, predictive models of such relationships and, furthermore, will do so via directly observable aspects of great relevance to military work domains—variations in directives, directive givers and resulting directive compliance behaviour.  
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Figure 4.  Variables associated with Perception and Belief stages.
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Figure 3.  Conceptual behavior chain (after [11-13]).
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Figure 5.  Hypothesized relationship between Etiquette and Performance Dimensions.
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Figure 8.  Vehicle monitoring and chat interface screens from our testbed.
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Figure 7.  Hypothesized relationship between P(H,S) and PDI
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Figure 6.  Relationship of cultural factors, etiquette perception and directive performance.











� VSM94 is available online at http://feweb.uvt.nl/center/hofstede/VSM.htm
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Abstract 


This paper presents results pertaining to organizational and cultural issues central for cross-cultural cooperation in a military context. The analyses are based on three studies, two field studies from NATO exercises at HQ and tactical levels (Allied Warrior 2004 and Battle Griffin 2005) and one experimental laboratory study. Data was collected through interviews, questionnaires and through the NwN/SABRE1 computer based role play of a simulated mission. Results are presented on the interrelationship between organizational structure, process and flexibility, culture and trust.

1.0 Introduction

Operative NATO organizations and the Norwegian armed forces are currently undergoing changes towards NATO Network Enabled Capabilities (NNEC; e.g., [1]). This includes a reorganization of humans to best take advantage of the new information and collaborative technologies. Increased organizational effectiveness is usually the goal for organizational changes, but is not always the result. It is essential to gain better understandings of the interactions with and between organization and team structure, processes, and culture. This has also been articulated in the field of cross-cultural psychology (e.g., [2]

 REF _Ref191793334 \r \h 
[3][4][5]).

NNEC entails increased collaboration across borders and cultures within NATO, a trend we also see in civilian organizations. This augments the need to better understand how differences in national culture affect both organizational and team processes. Culture affects our knowledge structures, beliefs, and how we understand the world around us, make attributions, behave, communicate, etc (e.g. [6]

 REF _Ref191795638 \r \h 
[7][4] [8]

 REF _Ref159830757 \r \h 
[9]

 REF _Ref191795656 \r \h 
[10]

 REF _Ref191795662 \r \h 
[11][12]). In other words, culture influences how we make sense of things, as well as how we act; it may influence how we experience and exercise organization and team-work – locally as well as in distributed networks.  

This paper presents research conducted in the context of the NATO Human Factors and Medicine (HFM), Research and Technology Group (RTG) – 138 / Leader and Team Adaptability in Multinational Coalitions (LTAMC) and focuses on selected organizational and cultural issues central for cross-cultural cooperation in NATO operations. Field data was collected at the NATO Deployable Joint Task Force (DJTF) during the Allied Warrior exercise in 2004 (AW04) and at a tactical level unit during the NATO winter exercise Battle Griffin 2005 (BG05). Experimental data was collected using the NwN/SABRE
 game environment of a simulated mission, in the period from April 2006 to May 2007. Both experimental and survey data was collected in the experiments, while interview and survey data was collected in the field studies. The studies have been reported separately and in more detail in Bjørnstad [14][15][16][17].

2.0 Theory and aims of study

Culture


The construct of culture has many definitions. Two often referred to in cross-cultural research are held by Hofstede ([7] p. 5; [4] p. 9): “The collective programming of the mind that distinguishes the members of one group or category of people from another” and Kluckhohn ([18]p. 86): “Culture consists in patterns of thinking, feeling and reacting, [..]; the essential core of culture consists of traditional [..] ideas and especially their attached values”. Hofstede and Kluckhohn as well as most researchers within the field of cross-cultural psychology include values at the core, while not excluding behavior in their definition of culture [2]

 REF _Ref192056241 \r \h 
[18]

 REF _Ref192056290 \r \h 
[19]

 REF _Ref192056299 \r \h 
[34][1]. Research within cross-cultural psychology focuses on culture at a national level and has generally operationalized cultural differences as dimensions of culture, primarily value dimensions, building on an understanding of culture as at least relatively stable over time [20]. This is also the stance taken in this paper.

Hofstede’s five dimensions of culture represent the core of the most well-established and validated cross-cultural theory we have – especially as concerns organizational and work related issues. The dimensions are called: Individualism/Collectivism (I/C), Power distance (Pd), Uncertainty avoidance (Ua), Masculinity/Femininity (M/F), Long-term /Short-term Orientation (Lt/St) [4]

 REF _Ref191795638 \r \h 
[7]

 REF _Ref192056478 \r \h 
[37].  His work has been corroborated and expanded through numerous other studies (e.g., [20]

 REF _Ref159672510 \r \h 
[21]

 REF _Ref159672531 \r \h 
[22]

 REF _Ref191798031 \r \h 
[23][24]

 REF _Ref192056552 \r \h 
[10]), also with military samples [25][24]. This study will make use of the dimensions of I/C, Pd and Ua, as these are expected to be directly related to the organizational issues at the focus of the research presented in this paper (as presented below). Individualism/Collectivism (I/C) refers to a cultural difference in group as opposed to individual orientation. Group orientation is linked to tight ties between people, whereas individual orientation is linked to loose ties between people (high scores indicate individualism - I). Power distance (Pd) is defined as a difference in the actual and experienced distribution of power between people in a hierarchy (high scores indicate high Pd). Uncertainty avoidance (Ua) refers to a difference in need for predictability and rule orientation (high scores indicate high Ua). 

One of the many areas culture interacts with is organizational and team behavior (e.g., [26]

 REF _Ref192055803 \r \h 
[4]

 REF _Ref191795638 \r \h 
[7]

 REF _Ref192056552 \r \h 
[10]). It is anticipated that both organization structure as well as national culture have an impact on organizational and team processes. 


Organizational change and Uncertainty avoidance

High Uncertainty avoidance (Ua) has been linked to less tolerance for ambiguity and chaos [7][4]. We wanted to find out if high Ua also would mean more negativity to organizational changes in operative military organizations. As NATO operative organizations are facing both current and future organizational changes, this should be important to understand.  

Organizational structure and process


It may seem natural that an organization which is hierarchic also should have centralized processes. Also in the organizational literature these variables are often considered as pairs (e.g., [27]). However, findings from the field suggest that in the actual development of NATO organizations, these issues may not be considered as two sides of the same coin (e.g., [28]). The current study aims to research the relationship between the variables; are they complimentary, somewhat related, or not at all related? And what are the implications for an organization’s well functioning?

We were also aiming to find out whether there would be any preferences for any particular organizational structure (hierarchy/flat) or process (centralization/decentralization), and if this would be affected by culture. Hofstede linked Low Power distance to cultures where people tend to work in flatter and more decentralized organizations [4]. Thus, we expected that those with low Pd would look more positively on the organization if they perceived that the organization was flat and/or decentralized.


Organizational flexibility


The creed of today seems to be that all organizations need to be flexible in order to be efficient. This is also a basic assumption in the NNEC related literature (e.g., [29][1]). Is this true? And what constitutes the prerequisites for flexibility? Decentralization? Flat structure? Heterogeneity in team and organizational composition? 


Some assumptions are made in parts of both military and civilian literature about flat structure and decentralization giving more flexible and adaptable organizations (e.g., [27]

 REF _Ref192056879 \r \h 
[29]). In the NNEC related literature, this has been made one of the main organizational points (e.g., [29]).  The study aimed to test this. 


Trust


Heterogeneity in team and organizational composition may influence flexibility positively, but how does it affect team trust? It has been shown that trust is an important factor in organization and team cooperation and for the information and knowledge flow in organizations (e.g., [30]

 REF _Ref166645090 \r \h 
[31][32]). Information is crucial to any organization, and especially to information-heavy environment like international military organizations. Research on trust has pointed to that similarities between people and time to get to know one another, influences the building of trust positively (e.g., [33]

 REF _Ref192057004 \r \h 
[31]

 REF _Ref192056299 \r \h 
[34]). None of these studies have, however, looked at whether similarities/dissimilarities between team members in terms of national culture, have an effect on team trust. These are important issues to understand for NATO coalitions and made even more salient by the decision to implement NNEC. The current research aims to find out whether ad-hoc teams composed of culturally homogenous members will have higher levels of team trust than teams composed of culturally heterogeneous members, due to the dissimilarity of members increasing the need for time to build trust. 


In turn, the study also intended to research whether the cultural characteristics of personnel could influence their level of trust in team-mates, as suggested by the work of Triandis [35] and Cox et al. [36] – and if so, how? As Triandis points out, people from collectivist cultures are more group oriented, and more aware of group affiliation and identity than people from individualist cultures. Therefore they are expected to make more difference between in-group and out-group members, also in regard to trust. On the other hand, Cox et al. found that people from collectivist cultures actually were better at trusting all people, even those from other ethnic groups than their own.

3.0 Method

In order to explore these organizational issues, culture and trust, and to ensure both ecological and internal validity, both field studies and lab experiments were employed. Field data was collected from the NATO Response Force (NRF) exercise AW04 at headquarter (HQ) level and at the BG05 exercise at tactical level. Experimental data was collected from a computer simulated game environment (NwN/SABRE). 48 of the experiments were conducted using local networks in 5 different countries while 8 of the experiments were conducted over the internet from the same 5 countries.

Participants


In the AW04 field study, the military personnel at the DJTF in AW04 were the focus of our study. They counted approximately 90 persons and were from 12 different nations, the majority of whom had their daily work at the NATO HQ in Naples. 13 persons from the DJTF were interviewed
 and 15
 filled out the then newly developed organizational questionnaire, rendering a total of 28 respondents. Our respondents were from Denmark, Germany, Greece, Hungary, Italy, Turkey, the UK and the USA.

In the BG05 field study, the sample consisted of 55 persons from a tactical level unit
, where all but two were Norwegian (the remaining two were from the Netherlands). The personnel filled out the revised version of the organizational questionnaire developed for AW04. 


In the laboratory experiments, there were a total number of 224 subjects participating, 4 in each experiment. A total of 56 experiments were conducted in Norway (16+6), Sweden (9+6), Bulgaria (8+6), the Netherlands (8+8) and the USA (7+6). The first number in the parenthesis indicate the number of national experiments in each country, with a nationally homogenous subject composition, while the latter number indicate the number of international experiments that each country participated in, with a nationally heterogeneous subject composition. This means that 48 of the groups were culturally homogenous while 8 of them were culturally heterogeneous
. All participants were military officers, with the rank of OF-1 to OF-5
, 117 male and 7 female, aged from 19 to 57
. The organizational questionnaire was not activated in the Swedish (9), Bulgarian (8) and in 5 of the Dutch national experiments, rendering organizational survey data from 34 experiments
.

Measurements

The AW04 field study was considered the pilot work in the development of a new organizational questionnaire. The questionnaire endeavours to measure organizational variables of importance for the cooperation and decision-making in a military multicultural setting like a NATO headquarter. The questionnaire was especially constructed to map transformation in central organizational structures and processes. It covers the topics of: group roles and processes, organization, decision-making, information-sharing, language, identity and culture. 


On the basis of the AW04 data analyses (both qualitative and quantitative), the questionnaire was revised for later use. For more details on this methodological process, please be referred to Bjørnstad [14].  The content validity of the form should have been satisfactorily established by the measures taken. The feedback given by the respondents, primarily in the interviews, but also through comments that were made in writing, gave indications of good face validity. 


In the AW04 field study, cultural differences was operationalized as Hofstede’s [4][7] value dimensions and the national scores that Hofstede identified in his original research was used as the basis for the cross-cultural analysis of the organization
. This was the seminal work of Hofstede in the 1966-73 IBM survey of the work-related values and attitudes of 116 000 IBM employees [4]
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[7]. Using existing cultural mappings to explore the relationship to other subject areas, like organization, is a customary method within cross-cultural psychological research. 

In the BG05 field study, data was collected using a revised version of the organizational questionnaire developed for AW04. 


In order to study cooperation in multinational teams in a controlled environment, the LTAMC employed a computer based role play, NeverWinter Nights (NwN), which was adapted for our research purposes through the Situation Authorable Behavior Research Environment (SABRE). The method was considered both explorative and innovative in the study of issues related to cross-cultural cooperation. The SABRE game world is a modern urban environment without magic or violence. There can be 4 players on-line simultaneously in addition to an invisible character, through which the experimenters can monitor the experiments. 

In the experiments, demographics/background, culture and organizational data was collected employing computerized surveys before and after the experimental game session. Hofstede’s Value survey Module (VSM-94) was employed to measure culture and is today, to the author’s knowledge, the most extensively validated instrument we have to measure culture quantitatively, especially in an organizational context (e.g., [10]
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[24]
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[25]). The VSM survey is validated to measure culture at a national/regional level, and is the result of continuous work since the original study [4]
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[37]. The organizational survey was constructed for the LTAMC experiments and contains 36 questions developed from the organizational surveys employed in the field studies (AW04 & BG05). Questions in this experiment version were further reviewed by peers and revised on the basis of feed-back from the subjects in two pilot studies conducted in Norway prior to the first experiments. 

Procedure


AW04 and BG05 field studies

The first data-collection was carried out at the DJTF during the AW04 exercise, in Verona, Italy. The organizational questionnaires and the interviews were completed on site towards the end of the exercise. The subjects were recruited on the basis of free willingness. 

During the BG05, the survey data was collected in the last part of the exercise at a tactical level unit in Steinkjer, Norway.


Laboratory experiments

In the experimental set-up, the 4 subjects in each experiment were randomly assigned to a role in the game. They each controlled a game character or avatar. In the game scenario, the subjects were given an assignment as a team and could cooperate to solve the assignment. They communicated through “chat”. 

The national experiments were conducted within local networks while the international experiments were done over the internet. The experiments were timed to one hour, but subjects were in for 5-6,5 hours on the experiment day, which included getting a brief before starting, game learning and planning sessions, completing surveys, and receiving a debrief at the end. 

The game started with a tutorial program, aimed at teaching the subjects how to play the game. In the second part of the tutorial session, the players were brought together and taught how to communicate. The subjects would proceed at their own speed in the tutorial session. Before the real experimental session started, there was a so-called planning session where the players were guided through planning by different game instructors. At the end of this, the players entered into the play’s experimental scene, at which time the experimental session started - timed to exactly 1 hour. When the subjects started the planning session they were informed that one of them was the team leader. This was randomized. 

In the experiment session, the subjects’ characters would be in a modern urban environment where their mission was to find weapons hidden in crates (“caches”), which would give the team points (“goodwill points”)
. There were no individual scores, but when someone gained points everyone was informed when this happened and by whom. In order to do their mission the subjects had a set of tools to help them out. These were scarce, so as to promote cooperation between the players. The distribution of tools was done by the players. 


Communication between the players was limited to chat, there was no voice communication. There were two different chat functions, one short-range and one long-range. With the short-range chat the players could “talk” to all the other players in their closest vicinity, who would all “hear” simultaneously.  With the long-range chat the players could only “talk” to one at the time, but were not limited by distance. 

4.0 results


Organizational change and Uncertainty avoidance


It was hypothesized that people with high Uncertainty avoidance (Ua) would be more negative to organizational change than those with low Ua. First we analyzed the AW04 sample, which was culturally mixed. In this sample 43% experienced large organizational changes, 43% some changes and 14% no change. Organizational changes had been introduced as the DJTF aimed to approach a structure in line with Effects Based Operations (EBO)
. This included a change from the formerly used J-structure into to a cellular “EBO structure”, a change from separate services into a joint structure, and increased focus on the commander’s goals. Splitting the file in low and high Ua
 showed that for those from low Ua cultures, there were found no relationship between the experienced degree of organizational changes and the rating of the organization (positive/negative). For those from high Ua cultures, there was found a tendency for a negative relationship, although not significant (r=-.487, p=.183). This means that, there seems to be a tendency that the type of organizational change experienced in the AW04 was understood as more negative for those from high Ua cultures. The BG05 sample was low Ua only, and as expected there was found no relationship between the experience of organizational changes (32% experienced large organizational changes, 41% some changes and 27% no change) and the rating of the organization. 

Organizational structure and process


In both field and experimental studies, three questions were asked in order to decide the respondents’ perception of structure (hierarchy/flat), centralization/decentralization and flexibility of the organizations, using 5-point bipolar measurement scales. 

Responses indicated that hierarchy may have been relatively flat in the AW04 organization (43% said the organization was flat, 25% that it was hierarchic), but also that this was not accompanied by an equal amount of decentralization (32% said the organization was decentralized, 43% that it was centralized). Indeed, there was found no relationship between degree of hierarchy and decentralization (r=.155, p=.430, N=28). Qualitative data revealed some of the negative consequences of centralization accompanying a flattening of the hierarchy; intermediate leaders were reported not to be sufficiently empowered and subordinates were reported to forward too many questions to superiors, hence creating a chokepoint at the top of the hierarchy. 


In the BG05 organization, about 50% of the respondents found the organization to be both hierarchic and centralized. However, there was found little relationship between the variables (r=.206, p=.134, N=55).

In the experiments, 56% of the subjects found the team structure to be flat (30% hierarchic) and 62% found the team processes to be decentralized (12 % centralized). The variables, centralization and hierarchy, were significantly positively correlated (r=.454, p<.001, N=133)
.

Flexibility


Flat structure and decentralization as predictors of flexibility 


It was expected that hierarchy and centralization would be related to flexibility in both operational and game environments. 

In the AW04 data, regression analysis demonstrated no relationship between structure (flat/hierarchy) and flexibility, but quite a strong significant relation between perceived decentralization and flexibility (β=.671, p<.001, R2=.45). This implies that people who found the organization to be flexible also tended to find the organization to be decentralized. 


In the BG05 data, regression analyses showed that there was a tendency for people who rated the organization as more flexible also to rate the organization as flatter and more decentralized ((=.336, p=.024, and (=.369, p=.007, respectively). Hierarchy and centralization explained over 26% of the variance in the flexibility ratings.  In this organization, both flat structure and decentralization seemed to be good predictors of an organization’s flexibility. 

In the experimental data, regression analysis found only almost significant relations between perceptions of flat structure and flexibility (β=.148, p=.119), and decentralization and flexibility (β=.179, p=.060), including both national and international groups (N=133)
. Flat structure and decentralization explained 8% of the variance in flexibility (p=.005). The same relationships turned up when the analyses were done on the basis of aggregated scores at the group level; the relationships were even somewhat stronger while not significant at the .05 level
.


Figure 4.1 shows the model portraying the relationships between flat structure, decentralization and flexibility, based on the analyses from all three studies. The results lend support to the hypothesis that flat structure and decentralization are positive predictors of organizational flexibility
. The link between decentralization and flexibility was clearly the strongest. The values in the model are weighted mean coefficients. The statistical procedure for computing the weighted mean coefficients is based on Hunter and Schmidt’s [38] method for estimating the weighted average of correlations.
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Figure 4.1 Model: predicting flexibility through the organizational variables flat structure and decentralization. Correlation and beta coefficients are weighted.

Cultural heterogeneity as a predictor of flexibility


It was expected that cultural heterogeneity of team composition might affect flexibility positively. We had measurements of this only from the experiments (only in this controlled environment could we manipulate the team composition). A t-test showed a tendency in line with expectations; the culturally heterogeneous groups (N=20) scored on average 0.4 higher on the flexibility ratings (5-point scale) than the culturally homogenous groups (N=100)
. The difference was almost significant (p=.069). Cohen’s d-value was estimated to be 0.45, indicating a moderate difference between these two groups
.

Cultural heterogeneity and trust


Trust, defined as task related confidence in team-members, was expected to affect team processes, and possibly also be linked to culture. In the experiments, team trust was measured through 3 questions in the Organizational questionnaire (experiment version). Internal consistency test shows satisfactory reliability of the measure; Cronbach's Alpha = .714. See table 4.1 for details; mean score was computed on the basis of the items listed.


Table 4.1 Team trust: Items and reliability of measure. N=133.


		Items 

		Corrected                      Item-Total Correlation

		Cronbach's Alpha if Item Deleted



		How confident were you that team members would assist you if you needed help?

		,548

		,610



		How confident were you that team members would fulfill their responsibilities?

		,490

		,676



		How confident were you that your team members would share important information with you?

		,569

		,579





Answer categories: 5-point scale from very confident to very doubtful.


Figure 4.2 shows the distribution of answers on trust split in national and international experiments. The figure indicates higher trust within the national than within the international groups. The mean trust scores in the national and international experiments were 3.6 (SD=0.8) and 2.9 (SD=0.8), respectively. This is a difference in mean trust scores of 0.7 point on a five-point scale, significant on a .001 level. Cohen’s d-value for difference between these two groups was estimated to be 0.85, indicating a rather large difference in trust scores between the two groups. The lack of answers from all countries in the national experiments was controlled for
.
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Figure 4.2. Trust within nationally homogenous groups and nationally heterogeneous groups. N=121.

Trust and Individualism/Collectivism

It was expected that trust may be related to the Individualism/Collectivism (I/C) dimension of culture, but there was found no such relationship in our data. In the analyses it was checked for correlations in the sample both as a whole, as well as within the national (homogenous) and international (heterogeneous) groups separately. 

Rating the organization and the effects of Power distance

In both field and experimental studies, we checked how the structural (hierarchy) and processual (decentralization and flexibility) organizational descriptions were related to how the respondents rated the organization (positive/negative). The correlations are reported in table 4.2.

Table 4.2 Correlations between organizational rating and flat structure, decentralization and flexibility in AW04, BG05 and experiments.

		

		Flat structure

		Decentralization

		Flexibility



		Org.rating AW04 (N=27)

		r=.140 (p=.487)

		r=.326 (p=.098)

		r=.343 (p=.080)



		Org.rating BG05 (N=55)

		r=.208 (p=.128)

		r=.200 (p=.146)

		r=.652** 



		Org.rating Exp. (N=133)

		r=-.368** 

		r=.-389** 

		r=.121 (p=.166)





**p<.001

Table 4.2 shows how rating the organization can be understood as being influenced by flat structure, decentralization and flexibility. There were no significant findings in the AW04 study, but the tendencies were the same as in the BG05 study; the flatter, more decentralized and flexible the organization was rated, the more content the respondents seemed to be with the organization in general. The relationship to flexibility was the strongest result in both studies and significant at the .001 level in the BG05 study.  The weighted mean correlation coefficients are presented in table 4.3.

Table 4.3 Weighted mean correlations between organizational rating and flat structure and organizational rating and decentralization from AW04 and BG05, and the weighted mean correlation between organizational rating and flexibility from all studies (AW04, BG05 and experiments).

		

		      Flat structure

		Decentralization

		Flexibility



		Org.rating AW04 & BG05 (N=82)

Org.rating AW04, BG05 & Exp (N=215)

		       r=.185

 

		r=.241



		r=.550**

 r=.285*





*p< .01, **p< .001

We also expected that Power distance (Pd) would affect how the respondents rated the organization. We expected that those with low Pd would look more positively on the organization if they perceived that the organization was flat and/or decentralized. In the BG05 sample, we had only low Pd respondents. Splitting the AW04 file in low and high Pd
, showed that there were significant correlations in the low Pd group only (N=11): decentralization and rating (r=.778, p=.005) as well as flexibility and rating (r=.608, p=.047) were quite strongly correlated.  


The correlations in table 4.2 show that in the experiments, the relationships between rating the organization and both flat structure and decentralization were in the opposite direction of those in the field studies. Respondents in the experiments seemed to have a more positive view of the team organization when they experienced it as more hierarchic and centralized. Only the relationship to flexibility was the same as in the field studies (table 4.2). In the experimental data we found no effect of splitting the file in low and high Pd.  We also checked through regression analysis if Pd interacted with hierarchy and centralization on how subjects rated the organization. This was not found.

However, there was found a significant correlation between Pd and rating the organization: r=.193 (p=.026), indicating that there was a small tendency for subjects from high Pd cultures to rate the team organization more positively than those from low Pd cultures. The same relationship, although not significant, was found in the AW04 data (r=.248, p=.213).  

The results from the experiments presented above, that the team organization which was perceived as hierarchic and centralized also tended to be rated as better, needed a further inspection. A regression analyses was first performed, showing that flat structure ((=-.241) and decentralization ((=-.279) explained 20% of the variance in rating (beta values: p<.01, model: p<.001). It was suspected that the game context could have influenced these findings. Simultaneous communication to all other players at the same time could for instance only take place if they were standing in each others vicinity in the game, otherwise they would have to type the same message repeatedly to all. 

Over 96% of the respondents in the experiments indicated that the game tools influenced group processes. Regression analysis showed that 14 % of the variance in Game influence on team processes could be explained by the two variables, Technical obstacles for sharing information (β1=.216, p1<.01) and Tool influence on communication (β 2=.323, p2<.001). These analyses indicate that team members experienced team processes, including both communicational patterns and sharing information, to be influenced by the technological solutions in the game. 


Qualitative data from the experiments
 indicated that subjects often found the communication through chat and the information management system to be cumbersome and take too much time. The comments suggest that playing may have been more time efficient, as well as less chaotic and confusing if the team organization was more hierarchic and centralized. There were also indications that our subjects interpreted the game organization in light of what they were used to in their military organization. 

Further analyses showed that the tendency to like a hierarchic and centralized organization was found both for those who had previously spent a lot of time playing computer games (experts) as well as for those that had played little or nothing (novices) (the correlations were just a bit stronger for those who had played more games). Hence, both those who could be expected to find the game complex and those who could be expected to find the game simple rated the team organization higher when the organization was hierarchic and centralized. In other words, game expertise could not explain the correlations between hierarchy and rating, and centralization and rating.

Finally, in relation to the experiments (we had no performance measures in the field studies), it was explored whether organizational structure and process was related to performance, in terms of game points. There was found a significant correlation at group level only: game points pr transaction was positively related to hierarchy (r=.371, p=.031), indicating that a hierarchic organization also paid off in the game. 


5.0 discussion

Organizational change and Uncertainty avoidance


The AW04 data gave some support to the hypothesis of high Uncertainty avoidance (Ua) predisposing people to perceive organizational changes as negative. As there were reports of chaos linked to the organizational changes implemented in the AW04 DJTF organization, the environment could be described as less predictable and more ambiguous (for more on this, see [14]). According to theory, people from high Ua cultures will have more difficulties dealing with this [4]. There were no high Ua respondents in the BG05 sample, and as expected there were found no tendency to perceive organizational changes as negative in that data.


Organizational structure and process


Even though the structural description of hierarchy and the processual description of centralization often are considered to be closely related in an organizational context (e.g., [27][26]), the current studies show that hierarchy and centralization were significantly related in only one of the three studies. This indicates that the variables may be independent, and that they may or may not be related in different organizations. Earlier studies from military operative organizations have also reported that organizational developments that include flattening the structure often do not entail decentralization (e.g., [28]). 

But what does it mean for the organizational effectiveness if hierarchy and centralization are not related in any given organization? In the AW04 data, there were indications that a lacking relationship between the variables can mean a less well functioning organization – especially if flatter structure is not accompanied by decentralization. The top end of the hierarchy seemed to get overloaded as too many decisions were routed upwards. Similar problems have also previously bee reported from the field (see e.g., [39][40]). Such organizational processes can typically make personnel higher up in the hierarchy overworked and those lower down in the hierarchy less able to make decisions. There is also a risk that people may become passive in systems where they get used to having insufficient authority to act. If a person gets used to not being able to make a difference, it is a natural consequence to stop trying
. 

Flexibility


Flat structure and decentralization as predictors of flexibility 


Results from the three studies support a model where flexibility can be predicted through the organizational variables flat structure and decentralization. The strongest and most consistent relationship was found between decentralization and flexibility. In both the BG05 and the experimental data, flat structure and decentralization were found to predict flexibility. In the experiments, this was found both at individual and group levels of analysis. The relationships were however, stronger at the group level, lending further support to the interpretation at the organizational level of analysis. The AW04 field data confirmed only the link to decentralization, which also was the strongest relationship found in the two other studies.

These results support one of the most basic hypotheses onto which the idea of NNEC has been built; the supposition that flatter organizational hierarchy and decentralization will lead to greater flexibility (e.g., [1][29]
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[39]). Similarly, organizational theory (e.g., [27]) has described hierarchic, centralized organizations as inflexible. The current research has confirmed the proposed connections in empirical analyses from both field and experimental studies in cross-cultural military contexts. In addition, the current research has consistently shown that decentralization is the most important element in order to achieve flexibility. However, in at least in some parts of NATO, organizational development in the NNEC era does not seem to reflect a conscientious approach to such issues, i.e. there are many reports of centralization rather than decentralization (for e review, see e.g., [39]). 

Cultural heterogeneity as a predictor of flexibility

In the experiments, there was found a moderate almost significant difference between the culturally heterogeneous and the culturally homogenous groups in flexibility. The difference was in the hypothesized direction; a tendency for the heterogeneous teams to be more flexible.

Cultural heterogeneity and trust


Even though culturally heterogeneous teams may be more flexible than homogenous teams, there are also challenges linked to this. Results indicated quite large, and significantly higher, levels of trust within the national than within the international teams. This supports research on trust having indicated that it is more difficult to build trust in heterogeneous groups than in homogeneous groups [31]
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[34]. The current results expanded the notion of heterogeneity to culture in relation to trust, hence adding new insight into the fields of cross-cultural group processes and trust.


One lesson from these studies is that one needs to invest more time and training together in order to build trust in international work groups, like NATO coalitions, as compared to national work groups, and the more culturally diversified at the outset, the more time will be needed. NNEC includes increased cooperation, also between countries, which indicates that this will be an important lesson to include in order to succeed with the implementation of NNEC.


Trust and Individualism/Collectivism

It was also expected that trust may be related to Individualism/Collectivism (I/C). Research indicate that the cultural dimension of I/C may affect people’s tendency to trust people [35][36]. However, there was found no significant links between the I/C dimension of culture and trust in our data; neither in the whole sample, nor for nationally and internationally composed groups when analyzed separately. The lack of results may not be so surprising as the research of Cox et al. [36] and Triandis [35] actually points in opposite directions; the former having demonstrated that collectivists trust both in-group and out-group members more than individualists, while the latter indicated that collectivists trust out-group members less than individualists. If both Cox et al. and Triandis are equally right, that collectivists are better at trusting per se while at the same time also differentiating more between the in-group and out-group members, we could end up with the two tendencies canceling each other out if they are made equally salient in the context they are measured.

Rating the organization and the effects of Power distance

There seemed to be a general preference in the field studies for a flat organizational structure and decentralized and flexible organizational processes. The preference for organizations that were flexible was the only result that proved significant and was consistently found in all studies, including the experimental study. Assuming that a positive attitude toward the organization is linked to higher motivation, one may in turn hypothesize that a flexible military organization may lead to more motivated personnel.

Low Power distance (Pd) seemed to strengthen the preference found for decentralized and flexible organization in the field studies. This was in line with expectations; low Pd indicates a culture where people are used to working in flatter and more decentralized organizations [4]. There was, however, found no opposite relationship for high Pd cultures. Is it possible that people from low Pd cultures find it harder to adapt to a more centralized organization than people from high Pd cultures find it to adapt to a more decentralized organization? It seems to make sense that it is more frustrating having to adapt to less power and influence than one is used to, as opposed to more power and influence than one is used to.


Contrary to what was found in the AW04 analysis, in the experiments, respondents seemed to have a more positive view of the team organization when they experienced it as more hierarchic and centralized. The question is why this is so. We know from research on organization and problem-solving (e.g., [13]
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[43]) that simple tasks tend to make a centralized organization advantageous. Could this be the reason also in this case; that the experiment situation could be deemed a simple task situation? Certainly, a military operative organization is both more complex and deals with more complex issues than what a small controlled lab experiment can be. Nevertheless, qualitative data indicated that many subjects experienced the game as a complex environment, and possibly more so the subjects with less experience playing computer games. But as indicated in the results chapter, even though the correlations were somewhat stronger for the gamers, the same relationships were found for both gamers and non-gamers. This seems to indicate that it was not a lack of complexity in the game that gave the preference for hierarchy and centralization. On the other hand, even though the game was somewhat complex, the main task could still be viewed as relatively simple, at least compared to tasks in a military operative exercise.

Both qualitative and quantitative data indicated that the game may have had an influence on the team-processes in the experiments. Technical solutions in the game, such as communication and information management tools, were found to influence the group processes, including restricting information-sharing and influencing the communication processes. For further research purposes, this finding points to the importance of also analyzing how experimental tools may influence a least certain measurements. Transferred to a military context, the finding underlines the importance of understanding the effect that collaborative technologies have on the collaborative processes in an organization. 

In the game, long distance communication was restricted to sending messages to only one other player at the time, and represents a technological solution that did indeed influence the communicational pattern. This meant that it would take more time to communicate and share information with all in a decentralized manner than in a centralized manner if the team was dispersed, which could explain why the subjects seemed to prefer a hierarchic and centralized organization. It simply saved time and effort in the game.


Qualitative data from the experiments also indicated that playing may have been more time efficient, as well as less chaotic and confusing for the subjects, if the team organization was more hierarchic and centralized. Some comments also indicated that our subjects interpreted the game organization in light of what they were familiar with in their jobs in a military organization. In other words, if the organization was less hierarchic and centralized in the game than in the teams subjects were used to working in, they could interpret this as being the problem if there was confusion. What we know is that people work most efficiently in systems to which they are accustomed. (For a discussion on this topic, see [14].)

The finding in the experiments, that subjects from high Pd cultures tended to rate the team organization more positively than those from low Pd cultures, could mean that the organization and/or game solutions for communication and information sharing were supporting more hierarchic and/or centralized organization and processes than what our respondents from low Pd cultures were accustomed to and/or preferred. This strengthens the above indications of the game having communication and information sharing solutions favoring centralized communication. Since organizations in low Pd cultures typically are flatter and more decentralized [4], subjects from these cultures may have been more frustrated having to work centralized than those from high Pd cultures. 


It was also found that hierarchy affected performance scores; more hierarchically structured teams tending to get higher game point scores per transaction than flatter structured teams. This could simply mean that this structure paid off in this game, and could hence be one of the reasons why this structure was more preferred among the players.

6.0 Conclusion


The results presented from two NATO exercise field studies and one experimental laboratory study have provided insights into organization, culture and trust in multinational settings. Results on the relationship between organizational structure and flexibility supported the theories of a positive relationship between flat structure, decentralization and flexibility proposed in the NNEC concept. Especially decentralization was consistently and strongly related to flexibility in the studies. In turn, flexibility was the organizational element that made personnel in all studies inclined to give the organization higher ratings. In the field studies, especially in low Pd cultures, decentralization and to a lesser extent flat organizational structure, also tended to give higher organizational ratings. In the experiments these relationships tended to go in the opposite direction. Cultural heterogeneity of team composition in the ad-hoc experimental teams was on the positive side related to flexibility, but on the negative side also to lower team trust.  These findings on trust support and expand on existing research and suggest a need to invest more time and training in order to build trust in culturally diversified teams in NATO coalitions. 

Field and experimental studies were in general pulling in the same direction in the results presented. However, attention was also brought to important experimental game characteristics that could make certain results point in the opposite direction of those in the field studies. The use of a game environment that allowed distributed collaboration was what made the cross-cultural experiments possible, but as the results here also indicate, there is a need to be aware of the limitations of such studies in terms of generalizations; certain processes risk being influenced by the research tool. However, as we are only in the early days of both building the knowledge of how to create and use good simulated environments for research in human factor areas, the author of this paper believes the results from the LTAMC research, of which some has been presented here, show that there is a future for such methods in both cross-cultural as well as other human factor research, for military and civilian purposes alike. There is also much new development in the field of serious gaming and virtual worlds that show good promise for the future of using games in human factor research.
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� NwN: NeverWinter Nights (by Bioware). SABRE: Situation Authorable Behaviour Environment (by BBN-Technologies).



� The interviews were semi-structured and had the same questions in the base as the organizational questionnaire (the main tool for the quantitative data collection).



� 5 of these questionnaires were mailed to us and arrived after the main part of the organizational analyses had been conducted and reported in Bjørnstad (� REF _Ref192057119 \r \h ��[14]�� REF _Ref192057185 \r \h ��[15]�; N=23). N=28 for the organizational analyses in this paper.



� This represented a return rate of about 60%.



� In Norway, there were conducted two series of national experiments, with samples from two different Norwegian military populations (one from a graduate and one from an undergraduate military college), which were also intended to function as a controls when making comparisons across national cultures.



� NATO standard. 4,9 % had ranks just below OF-1. 



� Mean age 31, with a standard deviation of 7,6.



� N=133, 3 missing values total.



� For Hungary, which was not in the original IBM-survey, we used the estimated scores (based on two later studies) presented in Hofstede � REF _Ref192055803 \r \h ��[4]�.



� The players could both gain and loose points in various degrees depending on their actions. 



� EBO is e.g. described in the “NATO networked enabled capability (NNEC) foundation document” � REF _Ref159829938 \r \h ��[1]�. 



� Low Ua is defined as Ua<54, i.e. below the mean Ua value in the AW04 sample.



� As the organizational questionnaire had failed to be activated in the Bulgarian, Swedish and approximately half of the Dutch national experiments, we lack data on the organization related measurements from these. Therefore, N=133.



� Looking at the same for the international groups only, gave the same relations, just a bit stronger.



� Flat structure & flexibility, β=.190; decentralization & flexibility, β=.293, R2=.151, p=.078, N=34.



� The weighted beta-value for flat structure was not significant (p=.11).



� As we had no flexibility scores from the Bulgarian and Swedish national experiments, the data from the Bulgarian and Swedish participants in the international experiments were excluded when comparing the national and international groups, in order to have matched samples for comparison purposes. Therefore, N=121 total.



� Cohen’s d-value is a measure of effect size, in this case signifying the relative difference between two groups. Conventionally, a d-value of +/-.20 is interpreted as a small difference, +/-.50 a moderate difference and +/-.80 and above a large difference. 



� As we had no data on trust from the Bulgarian and Swedish national experiments, the data from the Bulgarian and Swedish participants in the international experiments were excluded when comparing the national and international groups, in order to have matched samples for comparison purposes. Therefore, N=121.



� Low Pd defined as Pd<40, i.e. below the median Pd value in the AW04 sample.



� From open-end questions in the organizational questionnaire, experiment version.



� Learned helplessness is a now classic finding in psychological research � REF _Ref192057915 \r \h ��[41]� that explains how people learn to stay passive if they experience that their actions are unsuccessful. The knowledge is furthermore transferable to different situations than where it was learned.
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Abstract


In order to better understand the impact of culture on teamwork, the current field study was designed to examine several teamwork dimensions in the context of a NATO Joint Task Force exercise. Teamwork dimensions, shown to be important to team effectiveness within Western views, are examined in the context of a diverse, multinational setting. Interviews aimed at addressing teamwork dimensions were conducted with NATO officers and are analyzed from the perspective of six cultural dimensions. Results are discussed and future research needs identified.

1.0 BACKGROUND


Multi-national coalition operations are highly complex multi-team processes [3, 4]. They involve performing specific, structured tasks that require attention to detail, coordination among multiple teams, analysis of large amounts of information, and frequent demands for communications and meetings to clarify progress. Information is often ambiguous and incomplete, and there is extreme time pressure to perform tasks according to a pre-specified schedule. Pierce [4] found such factors pose significant challenges for coordination and collaboration within multi-national forces. Sutton et al. [12] proposed that operations planning teams will be adaptable if they use effective teamwork behaviours, including: sharing information, providing guidance and communicating priorities (leadership/initiative); and monitoring and supporting other team members (e.g., correcting errors, responding to overload and recognizing a person is having difficulty with a task) [1, 5, 6, 7, 8, 11]. Furthermore, they [12] suggested that multi-national teams will require "cultural adaptability" which is "the ability to understand one's own and other's cognitive biases and to adapt, as necessary, to ensure successful team performance" (p. 144). Sutton et al. [12] developed a cause and effect framework in which they identified the following cultural cognitive biases that could influence team effectiveness: egalitarian or status; taking risks or risk restraint; interdependence or independence; direct or indirect communications; relationship or task focus; and a short-term or long-term focus on the future. 


A main objective of the NATO Adaptability in Coalition Teamwork (ACT) program was to conduct research to explore the potential relationship between cultural biases and teamwork dimensions [9].  To this end, the ACT program conducted research with NATO Response Forces (NRF) during their Combined Joint Task Force exercises in which NRF capabilities are certified [2, 9].  The exercise requires multi-national officers to work as teams in specific divisions (e.g., intelligence, logistics, command and control) to coordinate and conduct NATO operational planning tasks [2].  The purpose of this paper is to describe the results of research conducted during the Allied Warrior 2005 (AW05) NRF exercise [2, 9].  Interviews were conducted with experienced and culturally diverse NATO officers.  As subject matter experts, we proposed they had developed "culturally adaptable" perspectives about what makes multi-national teams effective. Therefore, we tested the Sutton et al. [12] propositions about the effect of cultural cognitive biases on responses to teamwork. 

1.1 
Egalitarian - Status Orientation


A preference for being self-directed, using flexible roles, and challenging opinions of others in power ("egalitarian" orientation) will be more effective in supporting teamwork than a preference that team members follow and enforce rules, use appropriate behaviours for specific roles, and respect status and position power ("status" orientation). Therefore, NATO officers will tend to prefer an "egalitarian" orientation in describing behaviours associated with information sharing, leadership/initiative, and supporting behaviours (Proposition 1).


1.2 
Risk - Restraint


A preference for demonstrating quick results and valuing flexibility and initiative ("risk") will be more effective in supporting teamwork than a preference for taking time to do background research, establishing proper processes and systems, and taking time before making a change ("restraint"). Therefore, NATO officers will tend to use a risk orientation in describing behaviours associated with information sharing, leadership/initiative, and supporting behaviours (Proposition 2). 


1.3
Interdependent - Independent


A preference for cooperation and group goals, using group decision making styles, and rewarding and recognizing the group ("interdependent" orientation) will be more effective in supporting teamwork  than a preference for individual initiative, using individual decision making styles, and rewarding/recognizing individuals ("independent" orientation). Therefore, NATO officers will tend to use an "interdependent" orientation in describing behaviours associated with information sharing, leadership/initiative, and supporting behaviours (Proposition 3).

1.4
Direct - Indirect

A preference for using explicit, detailed communication and feedback ("direct" orientation) will be more effective in supporting teamwork than a preference for using indirect communications when saving face is the concern ("indirect" orientation). Therefore, NATO officers will tend to use a "direct" orientation in describing behaviours associated with information sharing, leadership/initiative, and supporting behaviours (Proposition 4).


1.5
Relationship - Task

A preference for networking, affect, and interpersonal goals ("relationship" orientation) will be more effective in providing backup and supporting behaviours than a preference for achievement, objective accomplishments, and getting down to business ("task" orientation). Therefore, NATO officers will tend to use a "relationship" orientation in describing behaviours associated with taking time to monitor and support other team members (Proposition 5).

1.6
Short-Term - Long-Term


A preference for quick results and focusing on immediate issues before moving on to the big picture (“short-term" orientation) will be more effective in supporting teamwork than valuing persistence, considering alternative opinions, and planning thoroughly ("long-term" orientation). Therefore, NATO officers will tend to use a "short term" orientation in describing behaviours associated with information sharing, leadership/initiative, and supporting behaviours (Proposition 6).

2.0
METHODS


Content analyses of officer interviews were evaluated using a quantitative and qualitative approach based on a frequency analysis of their responses to questions. 

2.1
Participants


Twenty-two NATO officers volunteered to be interviewed and 12 countries were represented: Canada, Denmark, France, Germany, Greece, Netherlands, Norway, Portugal, Romania, Spain, Turkey, and the United Kingdom. 


2.2
Materials


Interview questions were designed to obtain responses concerning how, in general, officers communicated with others on the job, and whether the nationality of the individual with whom they were speaking affected their communication style. Interviewers clarified that officers should think about their job overall, at the multi-national headquarters, as well as in the AW05 exercise. The questions were:


· Information Sharing 


1a) How do you share information with others? 


1b) How does sharing information change depending on the nationality of the individual? 


· Leadership/initiative 

2a) How do you provide guidance?  For example, directing someone to take action or instructing them on how to perform a task. 


2b) How does providing guidance change depending on the nationality of the individual? 


2c) How do you communicate your priorities to others?  


2d) How does communicating priorities change depending on nationality of the individual? 


· Supporting behaviour 


3a) How do you bring an error to a team member’s attention and see that it is corrected? 


3b) How does error correction change depending on nationality of the team members? 


3c) What do you do when you see that a team member is overloaded or having difficulty performing a task? 


3d) How does providing help change depending on the nationality of the individual? 


2.3
Procedure


Four researchers conducted the approximately one-hour, semi-structured interviews in a NATO experimentation cubicle room located inside the AW05 exercise building. Officers selected interview appointments for time they had available during the exercise. Each interviewer asked all of the questions and responses were documented by hand. Interviews began with the questions about information exchange, but in keeping with the natural flow of the interview, the remaining questions were asked depending on the direction the interviewee's answers took. Interview times ranged between 20 minutes to one hour.


2.4
Measures, Rating Process & Data Analysis

A content analysis of interview transcripts was conducted using a cultural orientation assessment tool that was developed for this study. First, the published literature was reviewed to collect behavioural indicators and definitions for each of the six cultural orientations [9, 10, 11, 12]. The behavioural anchors selected were provided by Aperian Global © with their permission and have been used extensively in prior work within the GlobeSmart® Commander training [10]. A single 5-point rating scale was created for each orientation. Figure 1 presents the Egalitarian - Status rating scale. For example, a "2E" rating was made if the rater observed the response had phrases (behavioural indicators) that supported a strong egalitarian orientation. A "1E" rating indicated the response had phrases that supported a somewhat strong egalitarian orientation. A "2S" rating indicated the response had phrases that supported a strong status orientation. A "1S" rating indicated the response had phrases that supported a somewhat strong status orientation. An "E/S" rating indicated the rater observed an equal number of phrases that supported a "balanced" egalitarian and status orientation. A “Not Applicable” rating was given when there was no response, or a response did not include sufficient detail to allow for a rating. 

 
Egalitarian Orientation 
2E    
  1E               E/S               1S              2S
  Status Orientation


Figure 1. Rating Scale for Egalitarian - Status Orientation

Using these scales, two raters, blind to interviewee nationality, made independent ratings of responses to each interview question. The same response was rated with each of the six scales. A consensus discussion between raters led to a single rating for responses in which initial disagreement occurred.  Raters made 792 ratings.


Due to small sample sizes, the rating frequencies for each dimension were reduced to three categories and percentages were calculated. For example, frequencies for 2E and 1E ratings were summed and converted to a percentage representing an "egalitarian" orientation. Frequencies for an E/S rating were summed and converted to a percentage representing a "balanced" orientation. Frequencies for 2S and 1S ratings were summed and converted to a percentage representing a "status" orientation.  Propositions were tested with the non-parametric Chi-Square test.

3.0
RESULTS


3.1
Egalitarian – Status Orientation


Table 1 presents the percent of interview responses rated for an egalitarian-status orientation. Proposition 1 was partially supported. Officers (45%) were more likely to use an egalitarian perspective in describing supporting behaviour than a status (9%) perspective (χ2 (1, 12) = 5.33, p < .05). A trend for using an egalitarian orientation was observed for describing leadership and information sharing behaviours, but differences were not significant. 


Table 1:  Percent of Interview Responses Rated for Egalitarian/Status Orientation


		

		Egalitarian

		Balanced

		Status

		Response Rate



		Information Sharing

		22.73

		13.64

		9.09

		68



		Leadership/ initiative

		31.82

		22.73

		18.18

		73



		Supporting Behaviour

		45.45*

		18.18

		9.09

		73







*p < .05


3.2
Risk-Restraint Orientation


Table 2 presents the percent of interview responses rated for Risk-Restraint. A non-significant trend was observed for using a restraint orientation to describe supporting behaviour. Responses to information sharing and leadership were split between both orientations.


Table 2:  Percent of Interview Responses Rated for Risk-Restraint Orientation


		

		Risk

		Balanced

		Restraint

		Response Rate



		Information Sharing

		23.81

		9.52

		23.81

		57



		Leadership/ initiative

		27.27

		9.09

		31.82

		68



		Supporting Behaviour

		14.28

		4.76

		38.09

		57





3.3
Interdependent-Independent Orientation


Table 3 presents the percent of interview responses rated for an interdependent-independent orientation. Proposition 3 was partially supported. Officers (41%) were more likely to describe supporting behaviour with an interdependent orientation rather than an independent orientation (9%) (χ2 (1, 11) = 4.46, p < .05). Although not significant, it was observed that officers tended to describe leadership from an interdependent and balanced perspective compared with an independent orientation. A similar trend was observed for information exchange, but the response rate was very low.

Table 3:  Percent Interview Responses Rated for Interdependent-Independent Orientation


		

		Interdependent

		Balanced

		Independent

		Response Rate



		Information Sharing

		22.73

		0

		4.54

		27



		Leadership/ initiatives

		27.27

		31.82

		13.64

		73



		Supporting Behaviour

		40.91*

		27.27

		9.09

		77







*p < .05


3.4
Direct-Indirect Orientation


Table 4 presents the percent of interview responses rated for a direct-indirect orientation.  Proposition 4 was partially supported.  Officers (67%) more often described leadership with a direct orientation compared to those reporting a balanced (5%) (χ2 (1, 16) = 9.00, p < .05) or indirect orientation (10%) (χ2 (1, 16) = 9.00,        p < .05).   Officers (45%) more often described supporting behaviour using a direct orientation compared to those reporting a balanced orientation (5%) (χ2 (1, 11) = 7.36, p < .05); and, though not significant, compared to an indirect orientation (23%).  A non-significant trend was observed for using a direct orientation to describe information sharing, but the response rate was very low.

Table 4:  Percent of Interview Responses Rated for Direct-Indirect Orientation


		

		Direct

		Balanced

		Indirect

		Response Rate



		Information Sharing

		22.73

		0

		4.54

		27



		Leadership/ initiative

		66.67*

		4.76

		9.52

		81



		Supporting Behaviour

		45.45*

		4.54

		22.73

		72







*p < .05


3.5
Relationship - Task Orientation


Table 5 presents the percent of interview responses rated for relationship-task orientation. A non-significant trend was observed for using a relationship orientation to describe supporting behaviours. Information sharing was split across the three categories and Leadership behaviours were described using a task orientation. 


Table 5:  Percent of Interview Responses Rated for Relationship - Task Orientation


		

		Relationship

		Balanced

		Task

		Response Rate



		Information Sharing

		14.28

		23.81

		19.05

		57



		Leadership/ initiative

		23.81

		14.28

		42.86

		81



		Supporting Behaviour

		33.33

		14.28

		10.05

		67





3.6
Short-Long Term Orientation


Table 6 presents percent of interview responses rated for short-term and long-term orientation. The response rate was much lower for behaviours in this category. A non-significant trend was observed for using a short-term orientation to describe information sharing, leadership, and supporting behaviour.


Table 6:  Percent of Interview Responses Rated for Short-Long Term Orientation


		

		Short-Term

		Balanced

		Long-Term

		Response Rate



		Information Sharing

		23.81

		14.28

		9.52

		48



		Leadership/ initiative

		33.33

		19.05

		4.76

		57



		Supporting Behaviour

		28.57

		9.52

		19.05

		57





4.0
DISCUSSION


Content analysis of NATO officer interviews revealed trends supporting proposed cultural orientation profiles. An egalitarian, interdependent, and direct orientation was found in descriptions of effective supporting behaviours. In addition, a direct orientation was found in descriptions of effective leadership/initiative behaviours. Furthermore, many of the observed trends, though not statistically significant, were in the direction of the propositions. 


Caution should be taken interpreting the findings. The unstructured interviews resulted in variations in response time and length, and low response rate to some questions, which may be confounded with orientation type. In addition, the "balanced" perspective while offering a finer grained analysis of the data, may have led to some results being non-significant because it restricted the number of expected frequencies per cell. Another issue could be the potential for interviewers influencing officer responses to describing teamwork strategies. But, this was not likely as some trends were not in the expected direction.  Further qualitative analyses of officer responses are needed to identify potential reasons for the mixed trends. For example, we discovered such recurring themes as technology and language skills that may affect teamwork. Many officers reported communicating face-to-face (FTF) was more effective for information exchange, but was less effective when there was a need to transmit large amounts of information through email.  Another concern was the influence of language skills on how information was communicated. Officers explained that native English speakers have many more meanings for a single word, and that non-native English speakers may only understand a few of them. Consequently, all the officers were aware they had to use a common language that everyone could understand. 


In conclusion, the results provided strong support for pursuing research that increases understanding of cultural factors that influence multi-national teamwork. The current findings and results from future research should provide guidance for continuing to develop such training interventions as GlobeSmart® Commander and GlobeSmart® Soldier for preparing an individual to work in such environments [10].
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Abstract

In order to investigate the performance of mixed- versus homogeneous-culture military teams, the NATO RTO Research Task Group (HFM-138/RTG) on “Adaptability in Multinational Coalitions” conducted a computer-game experiment involving a modern urban search-for-contraband. Using the Situation Authorable Behavior Research Environment (SABRE), the study used a scenario which required planning, resource allocation, situation awareness, communication, and coordination for good performance. Good performance also required maintaining the good-will of the local populace who could provide useful tips or, the opposite, misinformation to the searchers. Fifty-six 4-person teams of NATO officers each from five nations received training on the game-play, planned for, and conducted their mission. The main hypothesis was that homogeneous-culture teams would perform better than mixed-culture teams. Contrary to expectations, performance was not a simple function of cultural composition. This paper examines the role of age, computer-game experience, and English proficiency as confounding variables in explaining the results. A key finding is that differences among national groups disappear when the effects of the confounds are removed, but the mixed-culture teams now have the best performance. Some reasons for these findings and the implications for military selection, training, and procedures are discussed.

1.0
INTRODUCTION

In order to investigate the performance of mixed- versus homogeneous-culture four-person military teams, the NATO RTO Human Factors and Medicine Panel Research Task Group (HFM-138/RTG) on “Adapatability in Multinational Coalitions” conducted a computer game-based experiment (NATO RTO HFM-138/RTG, 2008). Using the Situation Authorable Behavior Research Environment (SABRE) (Warren et al., 2004; Leung, Diller, & Ferguson, 2005), BBN Technologies Inc. developed a modern urban search-for-contraband scenario specifically tailored for this NATO experiment (Warren et al., 2005) which required planning, resource allocation, situation awareness, communication, and coordination for good performance. Good performance also required maintaining the good-will of the local populace who could provide useful tips or, the opposite, misinformation to the searchers.


The principal hypothesis was: Homogeneous-culture teams (i.e., teams whose members are all from the same nation) perform better than mixed culture teams (i.e., teams whose members are from different nations). 


Contrary to expectations, performance, as indexed by several different metrics, was not a simple function of culture composition. Most surprizingly, homogeneous-culture teams were not generally better than mixed-culture teams. These results are well-illustrated in Figure 1 which shows the relative performance  of all 56 teams, grouped by national or mixed-culture composition, on the main performance metric (to be discussed further below).
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Figure 1: Team “goodwill” performance T-scores (Mean = 50; SD = 10) for each of the 56 teams grouped by national composition. Key: Bulgaria (Bu), The Netherlands (NL), Norway-senior age


Several non-cultural factors might have contributed to the pattern of results: 


·  Within teams, participants were of similar ranks/grades and thus similar in age. But between teams, ranks/grades and thus, age and experience, could differ. Relative seniority can be an advantage in a complex task requiring planning. But, relative juniority can be associated with computer-game experience and thus be an advantage.


·  The task required playing a complex computer game using many different procedures for communication, movement, and sundry actions. In spite of a two-hour training session, there might be some effect of computer-game experience in achieving a level of mastery permitting participants to concentrate on the task at hand rather than game-play technicalities.


·  The game-play was all in English (using keyboard-only communication, so this was monitored and ensured). Hence, in a multi-national population, proficiency in English could affect performance.


We (NATO RTO HFM-138/RTG) anticipated that the two factors of computer game-play experience and English proficiency, in particular, might act as moderator, mediating, or confounding variables and, hence, we collected several relevant questions about each in a pre-game questionnaire. Age and rank data was also collected. As discussed later, it was not possible to select participants with either matching levels or controlled variation in these three factors.

Thus, the purpose of this paper is to explore these possible non-cultural alternative explanations for our pattern of results and to partial-out their effects, if any, using linear regression techniques. (Analysis of Covariance (ANCOVA) is an alternative approach and is treated in the Discussion section.)  Another purpose is to discuss possible non-trivial implications for coalition military team selection, training, and procedures. 


2.0   METHOD, abridged


Before turning to the analysis, I briefly review some details of the experiment. A full description is in NATO RTO HFM-138/RTG (2008). 


2.1   Participants & Teams

All 224 participants were volunteers and officers from five NATO nations: Bulgaria, The Netherlands, Norway, Sweden, and the United States. In total, there were 56 teams of 4 persons each: 8 from Bulgaria, 8 from The Netherlands, 16 from Norway, 9 from Sweden, and 7 from the United States. Eight of the Norwegian teams consisted of junior officers or cadets; the 8 other teams were more senior. Hence, some analyses below treat these as two separate “culture” groups: No.j and No.s for “junior” and “senior.” Eight additional 4-person teams, the mixed-culture teams, were formed having a composition of one person each from different nations.


Within each team, officers had to be no more than one rank/grade apart, but there was no required specific rank for all teams. No age requirements were set although the imposed similarity of ranks acted to keep ages within a team somewhat similar. Details of the age distributions appear in the age analysis section below.


No requirements were set for computer-game experience nor was game-experience controlled for in the study. However, due to the obvious possible effect on the results, several questions about gaming experience were asked in pre-game-play questionnaires. Details of the gaming-experience distributions appear in the gaming-experience analysis section below.


All had to speak and write English, but no specific proficiency criterion beyond NATO minimums was set. Several questions relating to English proficiency were asked in a pre-game questionnaire. Details of the proficiency distributions appear in the English proficiency analysis section below.


The result of these selection constraints and procedures is that age, English proficiency, and computer-game experience were not independent of each other or national composition.  A few demographic values were missing. Estimated values were included in the current analyses. Figure 2 is a bubble chart of the three demographic factors with the national composition of each team indicated. Distinct non-balanced non-factorially-crossed patterns can be seen: For example, all seven American teams form a cluster located at the high end of English proficiency and at the middle of the age scale. The bubbles indicate that the Americans also have relatively high levels of computer-game experience. The Dutch teams form another cluster located at the younger end of the age scale and also show high levels of computer-game experience. The senior Norwegian teams, in contrast, form a cluster at the upper end of the age scale and show low levels of computer-game experience.
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Figure 2: Demographic profiles of the 56 teams. Game experience is proportional to bubble size. Letters indicate national composition of the teams: Bulgaria (b), The Netherlands (d), Norway-senior age (n), Norway-junior age (j), Sweden (s), United States (u), mixed culture (m).


2.2   The Computer Game & Scenario

Details of the computer game and scenario are in NATO RTO HFM-138/138 (2008), Warren et al. (2004), and Warren et al. (2005). Essentially, teams were to find contraband caches hidden in a modern urban environment. The four human players are represented by “avatars” in the game-space. As they explore the cityscape, they meet some of the local populace (played by non-human “non-player characters” or NPC's). Some of the local populace provide “tips” about contraband or suspicious activity. Some of the local populace are truthful, some are not. Teams gain points by finding weapons caches and performing goodwill side-quests for the local populace. Teams lose points for opening empty suspected locations and angering the local populace by how they interact with them.


2.3   Procedure

Each team member was seated at a computer terminal. Same-nation teams were in the same room in their home nation but were visually and auditorily shielded from their other team members. Mixed-nation team members were always in their home nation and played the game over the Internet.


The game is a complex but very absorbing and immersive. Team-members received two-hours of training and learned how to communicate with each other using their computer keyboards. Keyboards and the computer screens were the only means of communication and information sharing. This forced all communication to be in English. It also means that every keystroke was recorded and available for future analysis.


Game-play involved planning, resource allocation, situation awareness, communication, and coordination. Game-play was monitored by a server-computer and almost all activity was recorded. In addition to the game-play, questionnaires were filled-out using the computer. During the game-play, there were probes from a “superior officer” to determine situation awareness at three different times.


2.4   Design & Performance Metrics

The primary independent variable was the homogeneous- versus mixed-culture composition of the 56 teams. 


Answers to the pre-game questionnaire were post-game processed to form metrics for game-play experience and English proficiency. 


The primary dependent variable was a team composite “goodwill” score. Goodwill points were awarded to individual players for such things as finding weapons caches and performing side quests. Points were subtracted for such things as angering the local populace and by opening empty crates. Although we have scores for each of 224 individual players, the four scores within a team are not independent of each other. This is because, for example, as one member of a team found a weapons cache, there necessarily was one less cache available for the other team members to find. But another reason is that teams were free to form their own search procedures and that meant that team members could be specialists. Communications Officers and coordinators might find no weapons and have very low scores. Those with weapon sensors would tend to have higher scores. What ultimately matters is how the team as a whole did. We thus used the sum of the four individual scores as the team metric. Since the raw scores have no inherent meaning, and to enable ready comparison of relative performance, I rescaled the raw team scores as T-scores which are simply re-scaled standardized z-scores with a mean of 50 and a standard deviation of 10 and which preserve the shape of the original distributions. 


3.0   Selected Performance Results & Discussion


Figure 1 showed the mean overall game-play performance for each of the 56 teams grouped by various culture compositions. As pointed out earlier, there is no simple function of cultural composition evident.


To aid in interpreting the data in Figure 1, Figure 3 shows the same 56 composite goodwill scores but with box plots superposed on the score-dots and with the jitter removed. The box plots help the eye remove the influence of outliers from interpretations while at the same time keeping the outliers in mind.
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Figure 3: Overall game-play performance T-score (i.e., Mean = 50, SD = 10) for each of 56 teams grouped by national composition. Key:  Bulgaria (Bu), The Netherlands (NL), Norway-senior age (No.s), Norway-junior age (No.j), Sweden (Sw), & the United States (US), Mixed culture (Mix).  Same data as in Figure 1 but with jitter removed and box plots superposed on culture groups.


Several features of Figure 3 are relevant to our three variables of interest:


·  Just comparing the two Norwegian sets of teams of junior versus senior officers shows a clear performance difference. All things being equal, we might expect the more senior teams to perform better, the results are just the opposite: The younger teams general perform better. Since it would be very counter-intuitive that military experience was not a positive factor, it is reasonable to suppose that an artifact---such as game-play experience---is operating. Thus we suspect that younger teams have more computer-game play experience.


·  Note that even in a set of 8 scores it is possible to have outliers as can be seen in the Swedish scores.


·  Once the very low-performing mixed-culture team is seen as an outlier, the overall relatively good performance of the mixed-teams is obvious:  Although 5 homogeneous-culture teams out of 56 had better performance, the remaining 7 mixed-culture teams all had performance scores above the grand mean. This generally superior performance runs counter to expectations.


·  As presumed native speakers of English and as the only native speakers of English, the American teams were expected to have an advantage in playing an English-only game. Figure 3 does show the overall relatively good performance of the American teams, but there are several non-American teams with equal or greater performance than individual American teams. The American teams also showed the most variability in performance as evidenced by the Inter-Quartile Ranges seen in the box plots.


The above points are suggestive.


The plan for analyzing the effects of age, computer-game experience, and English proficiency is to look at each individually in turn and then to look at them in combination.


4.0   Analysis: Age


This section presents the age profiles for the 56 teams, and the relationship of age and performance.


4.1   Age profiles


The 56 team mean ages ranged from 19.75 to 45.75 years. The median, mean, and SD team ages were 30.50, 31.25, and 6.62 years.
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Figure 4: Mean age of each of 56 teams grouped by national composition. Key:  Bulgaria (Bu), The Netherlands (NL), Norway-senior age (No.s), Norway-junior age (No.j), Sweden (Sw), & the United States (US), Mixed culture (Mix).


Figure 4 plots the 56 team age means grouped by national composition with box plots superposed on the culture groupings. 


As can be seen in Figure 4, the team-age distributions varied considerable by national composition. Most striking is the large difference between the senior and junior Norwegian groups---justifying the labels “junior” and “senior.” The Norwegian senior group is the oldest as a group and the Dutch group is the youngest. The mixed-culture teams, in particular, are squarely intermediate in age.


4.2   Age & Performance Relationships


Figure 5 is a scatterplot of age versus performance for all 56 teams.
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Figure 5: Age versus performance of the 56 teams. Points are coded for national composition of the teams: b: Bulgaria, d: Dutch (The Netherlands), j: Norway(junior teams), n: Norway(senior teams), s: Sweden, u: United States, m: mixed.


Quantitatively, the negative linear correlation between age and performance seen in Figure 5 is moderate and accounts for 15% of the variance (r(54) = -.387, r^2 = .1499, F(1,54) = 9.52, p = .003). The best-fitting linear equation for predicting (team) goodwill performance is


Goodwill.T.score = -.5895 * age + 68.3641                                                  Eq. 1

Usually, a prediction equation with an r^2=.15 would be considered poor, but in this case it indicates a relatively weak effect of age on performance---which in our case is desirable.


4.3   Age-Adjusted Performance


The negative linear correlation between age and performance can be used to remove the effects of age and leave us with an “age-free” performance index.


This is accomplished by a two-step process: First, subtracting the performance values predicted using Eq. 1 from the original team performance T-scores leaves us with the residual “errors” of the linear prediction of performance using age. The residuals have a mean = 0 (by design) and an SD = 9.30 (empirically).


But the residual “error” in this case is actually goodwill performance---less the effects of age---provided we restore the original mean of 50 to all the residuals. This second step (adding 50 to the residuals) results in the age-effect-adjusted performance “T-scores.” T-score is in quotes here since the SD has been left as 9.30 instead of being enlarged to 10 (as is needed for a true T-score).


The age-effect-adjusted or age-free T-scores are shown in Figure 6. To make the comparison with the un-adjusted scores easier, Figure 6 also shows corresponding boxplots from Figure 3.
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Figure 6: Team performance before and after age-effect adjustment. Original scores on left & adjusted scores on right within each culture sub-panel.


As shown in Figure 6, removal of the negative effect of age on performance raises the adjusted performance scores of the Bulgarian and senior Norwegian teams as a whole since they tended to be older in age. Another result is the adjusted performance of the junior Norwegian teams (as a whole) is lowered and the senior and junior Norwegian teams are more equal on adjusted performance. There is little difference between the performance and adjusted performance scores of the Swedish, American, and Mixed teams (again, considered as groups) since their ages tended to be in the middle of the age distribution.


5.0   Analysis: Computer-Game Experience


This section presents the computer-game experience of the participants and then treats the relationship of game-experience and performance. But unlike the section on age, a metric for computer-game experience had to first be developed.   


5.1   Development of a Computer-game Experience Metric


This section only briefly treats the game-experience metric used in the analyses. For details of the metric and its development, see Warren (2008). Since the NATO RTO HFM-138/RTG Study Group anticipated game experience might be a factor, 14 computer and game experience questions were included in the pre-game survey asking about simple usage of games and “chatting” to advanced aspects such as developing “mods” for games. From these, I selected 10 questions in order to develop a game-experience metric:


Questions were scored as sub-scales for each person. Since performance is only meaningful on a team basis, team scores on each of the 9 sub-scales were formed by simply taking means over the 4 members for each of the 56 teams.  As can be expected, the resulting sub-scales correlate to varying degrees with each other and also with the overall performance (goodwill) metric.


The composite experience metric which best correlates with performance can be sought using non-linear and smooth regression techniques (Venables & Ripley, 2002). However, I combined the sub-scales into a composite gaming experience metric using simple multiple linear regression and allowed an intercept term for a better fit. This yielded a metric with a correlation with team performance of r(54) = .538 and accounting for 28.9% of the variance.


The resulting 56 predicted values using the linear weights have two different interpretations: First, the predictive model being fit is:


predicted goodwill.T.score = Sum(weight_i * sub.scale.score_i ) + intercept                   Eq. 2

so the resulting values are predicted (goodwill) performance (T-scores) as indicated by the left-side of Eq. 2. But, the right-side of Eq. 2 is a just weighted sum of sub-scale scores and such a weighted sum is exactly what we mean by a composite gaming-experience metric. (The intercept term is just an additive constant.) Hence, the predicted performance scores also serve as our composite-experience scores.


Similar to what was noted for Eq. 1 for predicting performance from age which accounted for 15% of the variance, a prediction equation accounting for just 29% of the variance would normally be considered poor. But in this case it indicates a weak to moderate effect of gaming experience on performance---and in our case, the weaker the effect the better.


5.2 Gaming-experience profiles


The 56 team mean composite gaming-experience scores ranged from 36.89 to 65.78. The median, mean, and SD team scores were 49.74, 49.95, and 5.42. 


As was the case for age, there are wide differences in the experience distributions of the national-composition groups.


[image: image7.jpg]Experience T-scores

45 50 55 60 65

40

Team Gaming Experience: Best Composite

-
4
.
L
.
-

-
$

@ 2

e ¢

Bu

NL

| [

T T T
No.s No.j Sw us Mix

Team National Composition








Figure 7: Composite gaming experience: 56 teamsComposite gaming-experience of each of 56 teams grouped by national composition. Key:  Bulgaria (Bu), The Netherlands (NL), Norway-senior age (No.s), Norway-junior age (No.j), Sweden (Sw), & the United States (US), Mixed culture (Mix). Boxplots are superposed on datapoints.


Figure 7 plots the 56 team gaming-experience means grouped by national composition with box plots superposed on the culture groupings. As can be seen in Figure 8, the team-experience distributions varied considerable by national composition. The Norwegian senior group had the least gaming-experience as a group and the Americans the most. The mixed-culture teams, in particular, are squarely intermediate in experience.


5.3    Experience & Performance Relationship

Nations with more gaming experience tend to perform better than nation with less experience.  This is consistent with the overall correlation of composite-experience with performance for the 56 teams which is shown as a scatterplot in Figure 8.
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Figure 8: Gaming-Experience versus performance of the 56 teams. Points are coded for national composition of the teams: b: Bulgaria, d: Dutch (The Netherlands), j: Norway(junior teams), n: Norway(senior teams), s: Sweden, u: United States, m: mixed.


5.4    Gaming-experience adjusted performance


The positive linear correlation between gaming-experience and performance can be used to remove the effects of experience and leave us with an “experience-free” measure of performance. The procedure is the same one used in extracting an age-free performance measure. Since the experience scores are also the predicted performance scores in the multiple regression of the 9 experience sub-scales with performance, the residual “errors” formed by subtracting predicted performance from actual performance are then simply performance scores less the effects of experience. These residual performance or experience-free scores, as residuals, have a mean of 0 (by design) and an SD = 8.50. By adding 50 to all the residuals, we obtain a distribution with mean=50 and SD=8.50 --- a distribution of experience-free adjusted performance T-scores. These are shown in Figure 9 along with corresponding original performance boxplots from Figure 3 to make comparisons easier.
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Figure 9: Team performance before and after removal of effect of gaming experience. Original scores on left & adjusted scores on right within culture sub-panels.

As can be seen in Figure 9, removal of the positive effect of prior gaming experience tends to equalize the performance of the teams considered as cultural groups. Most noticeable is the increase in the adjusted performance score of the senior Norwegian teams since they had the least gaming experience as a group. Also, the relative performance of the American teams is adjusted downward since they tended to have the most gaming experience as a group.


6.0    Analysis: English Proficiency


This analysis paralleled that for gaming experience: 


6.1   An English proficiency metric


I developed an English proficiency metric and prediction equation using responses on a pre-game questionnaire. For details, see Warren (2008).  The resulting correlation of English proficiency and team performance was r(54)  = .5049 (t(54)=4.30, p=.00007) and accounts for 25.5% of the variance. As with gaming, the predicted performance scores also serve as the composite English-proficiency scores.


As noted earlier for Eqs. 1 and 2 for age and gaming experience, a prediction equation accounting for 25% of the variance would normally be considered poor. But in this case it indicates a weak to moderate effect of English proficiency on performance---and again, the weaker the effect the better.


6.2   English proficiency profiles


The 56 team mean composite English-proficiency scores ranged from 36.89 to 65.78. The median, mean, and SD team scores were 49.74, 49.95, and 5.42. 


As was the case for age and gaming experience, there are wide differences in the English proficiency distributions of the national-composition groups.
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Figure 10: English proficiency of each of 56 teams grouped by national composition. Adjusted T-scores (Mean=50, SD=5.09). Key:  Bulgaria (Bu), The Netherlands (NL), Norway-senior age (No.s), Norway-junior age (No.j), Sweden (Sw), & the United States (US), Mixed culture (Mix). Boxplots are superposed on datapoints.


Figure 10 plots the 56 team English-proficiency mean adjusted T-scores grouped by national composition with box plots superposed on the culture groupings. As can be seen in Figure 10, the team-proficiency distributions varied considerable by national composition. The Bulgarians had the least English proficiency as a group and the Americans the most. The mixed-culture teams, in particular, are relatively proficient.


6.3   English Proficiency & Performance Relationships


Nations with more proficiency tend to perform better than nations with less proficiency.  This is consistent with the overall correlation of composite English proficiency with performance for the 56 teams which is shown as a scatterplot in Figure 11.
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Figure 11: English proficiency versus performance of the 56 teams. Points are coded for national composition of the teams: b: Bulgaria, d: Dutch (The Netherlands), j: Norway(junior teams), n: Norway(senior teams), s: Sweden, u: United States, m: mixed.


6.4   English-proficiency-adjusted performance


The positive linear correlation between English proficiency and performance can be used to remove the effects of experience and leave us with an “English-proficiency-free” measure of performance. The procedure is the same one used in extracting the age-free performance and gaming-experience-free measures. Since the proficiency scores are also the predicted performance scores in the multiple regression of the 3 proficiency sub-scales with performance, the residual “errors” formed by subtracting predicted performance from actual performance are then simply performance scores less the effects of English proficiency. These residual performance or proficiency-free scores, as residuals, have a mean of 0 (by design) and an SD = 8.70. By adding 50 to all the residuals, we obtain a distribution with mean=50 and SD=8.70 --- a distribution of English-proficiency-free adjusted performance T-scores. These are shown in Figure 12, and to make comparisons easier, alongside the original performance scores.
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Figure 12: Team performance BEFORE & AFTER adjusting for English proficiency. Original scores on left & adjusted scores on right within culture sub-panels.


As can be seen in Figure 12, removal of the positive effect of English proficiency tends to equalize the performance of the teams considered as cultural groups. The performance of the Bulgarian and senior Norwegian groups have been adjusted upwards since they had relatively less English proficiency than the other groups. The relative performance of the American and Mixed-culture groups is adjusted downward since they tended to have the most English proficiency as groups. This pattern is similar to that found for gaming experience although the magnitude of the adjustments is less since the correlation of performance with English proficiency is less that with gaming experience.


7.0    Analysis: Age, Gaming & English Composite Effects

In the previous sections, the effects of age, gaming experience, and English proficiency on performance were assessed individually. In each case, a single effect was subtracted from overall performance to yield performance scores free of any effect of the specific chosen factor. But the resulting performance scores, although free of the effects of one confounding factor, still contain effects due to the other confounding factors.


In this section, the compound effect of all three confounding factors acting together are assessed and these compound effects are then subtracted from the original performance scores. The result is a measure of performance that is free of any effects of all three confounding factors acting simultaneously. As discussed below, these metrics are not independent of each other and have high intercorrelations.


7.1   Best-linear confound-free game-performance metric


As was the case for age, gaming experience, and English proficiency assessed individually, I used simple linear multiple regression to find the best composite linear predictor of performance and which thus has the maximum correlation with performance. An intercept term was allowed for a better fit.


As before, the predicted performance scores also serve as the composite English-proficiency scores. The resulting linear correlation of the aggregate confounding factors and performance yields a “grand” correlation of r(54) = .6352 (t(54)=6.04, p=1.4E-7) and accounts for 40% of the variance in performance compared to 15%, 25%, and 29%  for age, English proficiency, and gaming experience respectively treated individually. As previously noted, a prediction equation accounting for 40% of the variance would normally be considered poor. But in this case it indicates a moderate effect of the combined confounds on performance---and again, the weaker the effect the better.


7.2   Scale intercorrelations


The grand confound composite scores and the sub-components of age, gaming experience, and English proficiency correlate to varying degrees with each other   and also with the overall performance (goodwill) metric. Table 1 shows these correlations based on the scores of the 56 teams. To better assess the strength of association, Table 2 presents the squares of these correlations. Column 1 is of particular interest as it summarizes the variance of the performance scores accounted by the confounding factors singly and in grand combination. The factor accounts for less than the sum of its three components since the component confound are themselves intercorrelated. Of note is the large negative correlation of gaming experience and age (p < .001 as are all first-column correlations). Also of interest is the insignificant correlation of English proficiency and age. 


       Table 1 

Grand Inter-Correlation of Confounds & Performance Based on Mean Scores of 56 Teams


		Scale

		Gdw

		G.Exp

		English

		Age

		Grand



		Goodwill

		1.00

		.54

		.50

		-.39

		.64



		Gaming Experience

		.54

		1.00

		.43

		-.53

		.85



		English Proficiency

		.50

		.43

		1.00

		-.15

		.79



		Age

		-.39

		-.53

		-.15

		1.00

		-.61



		Grand Composite

		.64

		.79

		.85

		-.61

		1.00





Critical value: r(54) = .263, p=.05;    r(54) = .341, p=.01

       Table 2 


Performance Variance Accounted By Confounds Based on Mean Scores of 56 Teams


		Scale

		Gdw

		G.Exp

		English

		Age

		Grand



		Goodwill

		1.00

		.29

		.25

		.15

		.40



		Gaming Experience

		.29

		1.00

		.18

		.28

		.72



		English Proficiency

		.25

		.18

		1.00

		.02

		.63



		Age

		.15

		.28

		.02

		1.00

		.37



		Grand Composite

		.40

		.72

		.63

		.37

		1.00





7.3   All-Confounds adjusted performance


The linear relation between the grand composite confounds “factor” and performance can be used to remove the effects of all three confounds and leave us with a “confound-free” measure of performance. The procedure is the same one used in extracting the previous individual confounding factor effects.


The residual “errors” formed by subtracting predicted performance (using the grand confound factor as the predictors) from actual performance are then simply performance scores less the effects of all 3 confounds. These residual performance or confound-free scores, as residuals, have a mean of 0 (by design) and an SD = 7.87. By adding 50 to all the residuals, we obtain a distribution with mean=50 and SD=7.87 --- a distribution of confound-free performance adjusted T-scores. These are shown in Figure 13, and to make comparisons easier, again in Figure 14 alongside the original performance scores.
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Figure 13: Game-play performance less effects of all 3 confounds (Adjusted T-scores, i.e., Mean = 50, SD = 7.87) for each of 56 teams grouped by national composition. Key:  Bulgaria (Bu), The Netherlands (NL), Norway-senior age (No.s), Norway-junior age (No.j), Sweden (Sw), & the United States (US), Mixed culture (Mix). Compare with Figure 3. Box plots superposed on culture groups.

As can be seen in Figure 13, removal of the composite effect of all three confounds tends to equalize the performance of the (non-mixed) national teams considered as cultural groups. In fact, the central tendency of all six national groups is virtually the same (although there are differences in the within-group variabilities). It is interesting that the mixed culture teams as a whole now are at a performance level noticeably above the national groups. Possible reasons for this are considered in the Discussion section.
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Figure 14: Team performance BEFORE & AFTER removal of effects of all 3 confounds. Original scores on left & adjusted scores on right within culture sub-panels.


Figure 14 shows that the biggest group-wise adjustments are those for the Bulgarian, senior Norwegian, and American groups. The performance of the Bulgarian teams as a whole have been adjusted upwards since they had relatively less English proficiency and game experience than the other groups. The performance of the senior Norwegian group also has been adjusted upwards primarily due to compensations for age and lack of game experience. The downwards performance adjustment of the American teams reflects compensation for native English proficiency and considerable computer-game experience. 


The boxplots in Figures 13 and 14 visually, and the previous discussion in words, emphasize the relative positions and shifts of position for the national groups considered as wholes. That was deliberate as I wanted to focus on the general positions and shifts of the cultural groups as wholes. But we know from the outliers and other factors that not all teams within a national group conform to the pattern of their parent nation. A case in point is the particular Bulgarian team which was second in overall performance both before and after the removal of the three confound effects. This is clearly seen in Figure 15 which plots the before and after confound-removal goodwill performance of all the 56 teams. In Figure 15, vertical distance from the main diagonal indicates whether a particular team was moved upwards or downwards in performance after removal of the confound effects. Notice that some teams that were above the mean in original performance (indicated by the horizontal line) have been shifted to be even more above the mean after adjustment for confound effects. And as already pointed out for one Bulgarian team, some teams are shifted in the opposite direction from that of their parent group as a whole.
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 Figure 15: Scatterplot: Team performance BEFORE & AFTER removal of the effects of the 3 confounds. Vertical distance from main diagonal indicates amount of adjustment.


Both the parental group tendencies and the idiosyncratic behavior of individual teams have significance for recommendations and need to be further discussed.


8.0    Discussion


It is reasonable to expect communication to be crucial for team members conducting a complex military task such as searching for hidden weapons in an urban environment. It is also reasonable to presume that effective communication should be easiest for people who share a common culture.


Hence, the principal hypothesis explored by the NATO RTO HFM-138/RTG study group was, as stated in the Introduction:  Homogeneous-culture teams (i.e., teams whose members are all from the same nation) perform better than mixed culture teams (i.e., teams whose members are from different nations). 


The hypothesis suggests an experimental design with a between groups factor, “Type of Team,” with just two levels, namely, teams with a homogeneous culture and teams with a mixed culture. The hypothesis does allow us to “nest” sub-levels comprised of specific national compositions within the homogeneous culture level and thus allow for national differences to emerge. But the homogeneous culture teams, as a whole, are still expected to perform better than the mixed-culture teams.


As shown by Figures 1 and 3, the results were contrary to expectations: performance was not a simple function of team culture composition. Indeed, homogeneous-culture teams were not generally better than mixed-culture teams. 


8.1   Questions raised by the results


What can account for the results? One possibility is that there were sources of non-random non-systematic variation between teams other than national composition. That this is the case is illustrated by Figure 2 which shows the profiles of the 56 teams with respect to age, English proficiency, and computer-game experience. The national and mixed teams exhibit clusters that are correlated with these factors.


The purpose of the current analysis was to assess the effects of these three confounding factors singly and in combination. A second purpose was to examine the results after the removal of the effects of the confounds. A number of questions can be asked:


·  How strong are the confound effects and what are their relative importance?


·  Since some effects were anticipated, why were the teams not better matched or the factors included in the design of the experiment?


·  What accounts for the superiority of the mixed teams after the confound effects are removed?


·  How can regression and ANCOVA be used for living with confound problems?


·  What are the implications of the existence of the confounds?


·  Irrespective of confounds, what makes some teams better than others?


8.2   The confound effects & their strengths


As shown in the first columns of Tables 1 and 2, the correlation of age and performance is negative and accounts for 15% of the variance. Next in strength is English proficiency which accounts for 25% of the variance. The strongest single effect is that of computer game experience which accounts for 29% of the variance by itself. All together, and due to the interactions among the three confounding variables, they account for 40% of the variance in performance. 


The relationship of English proficiency to performance is not unexpected in a game permitting English-only communication. However, the 25% associative strength is not overwhelming and attests to the relatively high levels of English proficiency exhibited by the European participants. In fact, some of the 25% associative strength of English may be due to the 18% variance shared by English and computer-game-play experience. Hence, the “true” advantage of English proficiency might even by less. 


The “contribution” of age to performance appears to be due almost entirely to its high negative correlation with gaming experience (r=-.53). The older generation has less computer-game experience than the younger generation. Interestingly, English proficiency and age are weakly and negatively correlated (r=-.15, not significant). Hence, any discussion of the implications of gaming experience to performance must keep the relationship of age and gaming experience in mind.


The most important confound that emerges is that of computer-game-play experience. It is not the only factor which must be considered since the impact of all three confounds taken together (40%) does exceed the impact of game experience by itself (29%) by 11%. But as a single factor, it can be expected to have an effect on performance in other computer-oriented tasks regardless of the language being used (even if no English is used whatsoever).


8.3   Why not use matching, counter-balancing, or factorial crossings?


Given that the effects of English proficiency and computer-game experience were somewhat anticipated, why were these variables not deliberately counter-balanced, varied factorially or at least matched in sample selection? This is not really a question of hindsight. The simple answer is that the subject pool (NATO officers matched in rank with reasonable English proficiency) is already highly limited. Adding other constraints such as certain levels of computer-game experience would greatly diminish an already scarce resource.


Even if a large pool of people were available, another problem, as the Analyses sections show, is that metrics for English proficiency and computer-game experience are determined after the fact from questionnaires administered after people have agreed to participate. No one single question or demographic datum (such as age) can provide the necessary information on which to match people or assign them to groups in a factorial design. Assuming a large enough subject pool exists (which is not the case), some metrics for English might be argued to exist (such as scores on a standardized test of English). But there is today no largely available and universally accepted computer-game-play scale which many people would already have taken and which could be used for pre-selection or factorial assignment purposes.


Even if such a readily available gaming-skill scale existed and people's skill levels known prior to participation, there is still a major barrier impeding the assignment of participants to an elegant experimental design: If we need teams of, say, four people with certain characteristics, we schedule six people to be prudent. However, all too often just three report for the experiment! This frustrating problem of “no shows” is endemic to team research and is independent the size of the available population.


Given this problem, it is remarkable that we were able to obtain 224 officers to from 56 intact teams for the experiment.


8.4   Confounds, regression techniques, & ANCOVA


Military teams are made of bright, creative, and well-trained individuals. When the team performance we are interested in researching is to be relevant to the real world, we must use complex scenarios and tasks which permit innovation and unpredictable behaviors to emerge. Further, when the teams may be geographically distributed and be comprised of members from multiple nations, confounds will be real, significant, omnipresent, and inescapable.


The researcher's task becomes not how to avoid the confounds, but rather how to gather useful information in spite of them. Since matching, counterbalancing, and factorial-crossing are not possible, we have a powerful ally in two statistical techniques: regression and the analysis of covariance (ANCOVA). ANCOVA itself is a combination of regression and analysis of variance. It capitalizes on the linear correlation of “covariates” with the dependent variable to eliminate systematic variance due to the covariates and thereby to reduce the within group error variance (Stevens, 2002). 


Similar to analysis of variance, the focus is on the assessment of differences among means.  Also similar to analysis of variance, ANCOVA requires that certain assumption be met. According to Stevens (2002, p. 347), ANCOVA rests on the same assumptions as ANOVA plus three additional assumptions concerning the regression aspects: (1) Linearity between the dependent variable and the covariates; (2) Homogeneity of the regression lines, planes, or hyperplanes (depending on the number of covariates); and (3) That the covariates are measured without errors. According to Stevens, violation of the assumptions is serious. Used properly, ANCOVA is a powerful and sophisticated technique for dealing with confounds.


However, I chose to use regression techniques without ANCOVA for a number of reasons. The relatively small number of values (7 to 9) for a relatively large number of national groups (7) means that the population estimates based on the samples may have large amounts of error associated with them. The sample sizes make use of exploratory data analysis (EDA) techniques more appropriate. Another reason is that the strict assumptions of ANCOVA, such as homogeneity of regression variance and error-free measurement of the covariates, were unlikely to have been met.


In addition to the technical reasons, a key reason for not using ANCOVA in the current analysis is that the focus here is not just on differences among means, but on comparing the full distributions within and among the national groups. Differences in the variances and skews of the group distributions are as great of interest as differences in central tendency. Especially with such small national group sizes (7 to 9), attention to the presence of outliers is crucial to proper assessment.


But the point here is that both techniques, ANCOVA and exploratory regression, can be powerful allies in studying team performance in complex situations in which confounding variables are manifold and rampant.


8.5   Why are mixed teams superior after de-confounding?


Figure 13 shows that the mixed teams, as a group, are superior to the homogeneous-culture groups after de-confounding. Indeed, Figure 13 shows that the median de-confounded performance score is above the 75th percentile of each of the distributions of all the other national groupings after de-confounding. This is exactly the opposite of what was expected.


Since the rationale behind the hypothesis (that communication is critical and that same-culture teams would have better communication) is still cogent, I will risk three speculations. Two are related and arise from the methodology and the third relates to possible consequences of group diversity.


The current analysis examined three possible confounds, namely, age, English proficiency, and computer-game experience. It is possible that yet two more confounds exist due to a procedural difference in the way data was collected for homogeneous culture versus mixed-culture teams: 


Homogeneous-culture teams were geographically co-located and were tested in their respective home nations in the same building and often in same laboratory suite. Mixed-culture teams were geographically distributed (one person each in their home nation) and were tested over the Internet. Although all players were tested in their own cubicles and only communicated by keyboard during game play, same-site players were briefed together at the start of testing and could interact during breaks and lunch, whereas distributed-site players necessarily took their breaks and lunch apart from each other. Same-site players were instructed to not discuss the game/experiment during their breaks, but there was no way to monitor this. Further, some same-site players knew each other by virtue of working at the same site, whereas no distributed-site players knew each other before (or during) the game. 


Hence, I speculate that


·  Distributed-play with strangers over the Internet sets up an atmosphere engendering a sense of seriousness of purpose and professionalism greater than that which might exist for colleagues playing at the same site.


·  Since the distributed-site strangers are known to be from other nations, such a game environment might foster a sense of duty to perform at one's best out of national pride.


I emphasize that these two items are about increases in seriousness and motivation based on national pride. There is no suggestion here whatsoever that the homogeneous teams lacked seriousness or professionalism. Indeed, one of the reasons for using immersive role-play problem-solving games for research is that their very nature engenders a strong desire to perform well.


Although these putative two procedural confounds are almost untestable, they can be mitigated against in future research by testing all players over the Internet in different buildings even when they are from the same site. The identities of same-site players can be kept from each other as well.


Yet one more possible non-procedural reason for the superior performance of the mixed teams is that:


·  Strangers, especially those from different nations, are likely more diverse in their backgrounds and training with respect to problem solving than team members from the same nation and even place of work. This greater cognitive diversity of the mixed teams might to lead to better decision making.


The facilitating effects of group diversity on decision making are based on many studies. See Surowiecki (2004/2005) for a popular review whose title The wisdom of crowds captures the essence of the effect.


8.6   Implications of the existence of confounds


Statistically removing the effects of some confounds from the data sets does not remove the reality of the effects of such variables such as age, computer-game experience, and English proficiency on performance. Age and gaming experience differences are real. Language differences are real. And distributed operations using mixed-nation teams are real. 


The current analysis does not suggest avoidance of, or “work-arounds” to, the confounds. Rather it calls for an awareness of their presence and effects so that their consequences may be consciously taken into account in team-formation, team training, team operations, and team performance assessment.


For example, tomorrow's military recruits are today playing multi-player computer games over the Internet with team members they have never met face-to-face in contradistinction to the recruits of yesterday. The skill sets and mind sets of these recruits must be taken into account and capitalized on.


8.7   What makes some teams better than others?


The removal of confounding effects erases differences between the national groups, but it does not remove differences within national groups. As can be seen in Figures 13 and 14, there is still considerable variability among the 56 teams in overall goodwill performance.


Possible motivational and team diversity reasons for the differences have already been discussed. What has not been discussed are the variables explored in the main report of NATO RTO HFM-138/RTG (2008). These include quality and quantity of mission planning, quantity of communications, quality of communication content, team organization and assignment of sub-tasks, and team situation awareness. All these variables remain pertinent to our need to understand why some teams perform better than others. Age, computer-game experience, and English proficiency are just a part of what differentiates teams.
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Abstract


This paper is comparing methods for assessing team shared situational awareness in dynamic situations. Seven teams participated in a study where subjective assessments of individual situational awareness, shared situational awareness, individual performance, and team performance, as well as system recordings of team performance were collected in the C3Fire microworld. The results indicate that shared situational awareness contributes to team performance, that individual situational awareness and shared situational awareness are correlated, and that shared situational awareness as degree of agreement is tapping into different aspects of shared situational awareness than when subjectively assessed. The findings in this study support earlier models of how situational awareness is related to performance.

1.0
ASSESSING SHARED SITUATIONAL AWARENESS IN DYNAMIC SITUATIONS

Shared situational awareness is one perspective of how teams share an operational picture. A shared operational picture is a prerequisite for adaptability, and situational awareness is a precursor of performance [1]. If the team members do not possess a shared understanding of the situation it is difficult to coordinate and adapt to a dynamically changing situation.


This paper is comparing methods for assessing team’s shared situational awareness in dynamic situations.


Shared situational awareness is a critical aspect in many decision-making systems. Assessing shared situational awareness is multi-facetted and various methods have been used [2, 3] in various domains. In the present study, shared situational awareness was assessed by means of various forms of subjective ratings and degree of agreement. Also, performance was assessed, for reasons of comparison.

2.0
Subjective ratings of shared situational awareness


When teams are collaborating to achieve a common goal, a shared understanding enhances team effectiveness. Coordination, information-sharing, support, and communication are all part of the team processes that enables for team decision-making. Another important aspect of team decision-making is shared situational awareness. Shared situational awareness (SSA) is about sharing an understanding of what is going on.

Shared situational awareness can be assessed in a number of ways, both subjectively and objectively. Here the choice was to assess shared situational awareness by subjective assessment and by ranking of events important to the situation (degree of agreement). By assessing shared situational awareness in several manners, we receive an indication of reliability between the assessment measures. Also, not less important, the use of several assessment measures of various types, helps us better understand various aspects of the concept of shared situational awareness reflecting on systematic decadences between the measures. Also, the theoretical development of the concept of shared situational awareness is potentially aided by various empirical assessments, by better understanding aspects of the concept.

Measures that are addressed in this paper are: individually assessed situational awareness, individually assessed shared situational awareness, and degree of agreement on task priority. Also, individually assessed performance and individually assessed team performance were collected, as well as objective performance.

2.1
C3Fire


To provide the participants with a complex simulation environment and a clear team task the C3Fire microworld environment was used. The environment is mainly used in command, control and communication research and in training of team decision making [4]. In C3Fire it is possible to record everything that is happening, and to create scenarios that develop according to scripts with time-initiated events.


Microworlds, especially C3Fire, have been used in several studies [5-8]. A microworld is, according to Svenmarck [7], a “simplified task where the complexity can be manipulated and yet maintain the essential characteristics of the real-world task of interest” (p.7). Brehmer and Dörner [9] characterize microworlds as dynamic, complex, and opaque. From the decision-making perspective a microworld is something that provides a dynamic situation that calls for team work such as collaborative efforts, communication, and coordination. The C3Fire [4]  is a microworld that was developed to allow for studies of command and control in a simulation mimicking forest fires.


3.0
Method


Participants


Seven teams are included in the analysis for this paper. Each team consisted of three members. Each team participated in four conditions ranging from seeing all information to only seeing information regarding the operator’s own concerns. Each participant also rated their shared situational awareness and ranked the important events three times for each condition. This gives an N of 3 (team members in each team) x 7 (teams) x 3 (assessment occasions) x 4 (conditions) = 252.

The three participants controlled either water trucks, fire fighting trucks, or re-fuelling trucks.

Design


A within group design was used. 


To generate different levels of shared situational awareness the experiment manipulated the conditions on a scale from that the participants could share all information (could see the other participants information on the own situational display) to only see information that concerned their own role. Four conditions were used to present different levels of situational awareness. The conditions are presented in Figure 1. 


		 

		Can see all vehicles

		Can only see own vehicles



		Can see whole map and fire

		I

		II



		Can not see map and fire (only see around vehicles)

		III

		IV





Figure 1. The experimental conditions


The experiment was balanced so that there was no expected effect of order of the conditions.


Dependent and independent measures


The subjectively assessed measures were rated on a 7-graded scale; individually assessed situational awareness, individually assessed shared situational awareness, individually assessed performance, and individually assessed team performance. Degree of agreement was measured by ranking events important to the situation.

Material


The C3Fire microworld was used. Questionnaires were developed to measure situational awareness, shared situational awareness and degree of agreement.

The scenario was created to generate dynamic situations, with stress, dynamically changing responsibilities, time constraints, changing conditions, unclear solutions to problems – calling for team coordination.


The scenario called for coordination of actions among the participants. The participants had to collaborate to understand where the fire was, to reach the fire, and to fight the fire. The same scenario was used for all four conditions, except that the map was turned 90 degrees between every scenario so that the participants would not know where to expect the fires. Communication between participants was enabled via a text message chat.


Procedure


The participants were first instructed about the experiment and the purpose. Subsequently they participated in a training session. After that, the experiment started. As soon as one scenario was finished and the questionnaires answered, the next scenario with the next condition started. Every scenario was paused after 7, 14, and 20 minutes so that the participants could answer a questionnaire. The duration of the experiment was approximately 150 minutes.


Scoring


The system team performance measure (System TP) was calculated using a point system were every new square that started to burn added a point. If the participants managed to extinguish the fire they got fewer points than if it burned until it stopped. If it was a house in the square they achieved extra points. The lower the score, the better the performance was. The participants were informed of the performance criteria prior to the simulation.

Shared situational awareness was operationalized as degree of agreement between the team members and as subjectively assessed shared situational awareness (Participant SSA). Degree of agreement was calculated in two ways – squared discrepancy and rank order correlation. The calculation of degree of agreement was based on how similar the ranking of the most important events were between team members. A value was, for example, calculated for subject A, for each event, by adding the absolute values of the discrepancies between the ranked values for subject A vs. subject B and subject A vs. subject C. Then, the values for subject B and the values for subject C was calculated accordingly. That is, if the subjects, for instance, ranked the events exactly in the same way, the result would be no discrepancies. At the most the discrepancies could reach the value 6, if one subject ranked an event first (1) and another subject ranked the event last (7). A detailed description of the calculations of rankings for calculation of degree of agreement is described in [10]. Using squared discrepancies have been purposed [11]. That is, each of the discrepancies between two subjects is squared and then added up.


Rank order correlations were also calculated, using Spearman rho [12]. That is, for each target participant, the rank order correlations (rho) were calculated for each of their team members. That is, each target generated two rank order correlations (rhoa-b, rhoa-c). Target A’s rhoa was then computed as the average of rhoa-b and rhoa-c. The same procedure was then applied, using the other two team members as targets. Those three rank order correlations were then calculated into a team average rank order correlation.


The higher the squared discrepancy value the less the degree of agreement and the lower the rank order correlation, the less the degree of agreement.


4.0
Results


The results can be seen in table 3. Participant SSA is the participant’s assessment of the team’s shared situational awareness.

Table 3. Presentation of shared situational awareness and performance measures 

		Concept

		Correlation



		Participant SSA

		DoA Squared discrepancy

		r = -0.25, (p<0.05)



		Participant SSA

		DoA Rank order correlation 

		r = 0.25, (p<0.05)



		DoA Squared discrepancy

		System TP

		r = 0.20, (ns)



		DoA Rank order correlation 

		System TP

		r = -0.20, (ns)



		SA

		Participant SSA

		r = 0.49, (p<0.05)



		Individual performance

		System TP

		r = -0.64, (p<0.05)



		Team performance

		System TP

		r = -0.57, (p<0.05)



		Participant SSA

		System TP

		r = -0.39, (p<0.05)



		SA

		System TP

		r = -0.29, (p<0.05)



		Individual performance

		Team performance

		r = 0.81, (p<0.05)



		Participant SSA

		Team performance

		r = 0.71, (p<0.05)



		SA

		Individual performance

		r = 0.43, (p<0.05)



		Participant SSA

		Individual performance

		r = 0.50, (p<0.05)



		Scenario difficulty

		System TP

		r = 0.30, (p<0.05)





System TP reflects the system recordings measure of team performance. Every square that had a new fire increased the value on System TP, that is, the lower the System TP score, the better performance. All measures except System TP were based on subjective assessments.


Participant SSA is the shared situational awareness subjectively assessed by each participant individually. DoA is the degree of agreement concerning either squared discrepancy or rank order correlation. SA is the situational awareness subjectively assessed by each participant individually.

Individual Performance is the subjective individually assessed performance of one self. Team Performance is the subjective individually assessed performance of the team. Scenario difficulty is the experienced difficulty of the scenario assessed by each participant individually.


5.0
Discussion


Degree of agreement regarding either rank order correlation or squared discrepancy is correlated with participant SSA. This reflects that the degree of agreement is an aspect of the concept shared situational awareness. The results are the same, considering what the minus sign implicates, whichever one of the two calculations methods that were used for degree of agreement (i.e., squared discrepancy and rank order correlation). This was found for the correlation with participant shared situational awareness (r=-0.25 for squared discrepancy and r=0.25 for rank order correlation) as well as for the correlation with observer/system team performance (r=0.20 for squared discrepancy and r=-0.20 for rank order correlation). As mentioned above in the scoring section, a higher value on the squared discrepancy measure (or lower rank order correlation) indicates less agreement between the participants’ rankings.

It is interesting to notice that participant shared situational awareness and the degree of agreement calculated as squared discrepancy correlates negatively (r=-0.25). This indicates that degree of agreement could be a valid operationalization of shared situational awareness.


Shared situational awareness contributes to team performance. Shared situational awareness and participant team performance correlates positively (r=0.71). This further supports the notion of good reliability in the methods used.

The assessment of individual situational awareness and shared situational awareness are correlated (r=0.49). There are many ways to measure situational awareness and shared situational awareness, and they correlate (participant SSA and DoA Rank order correlation; participant SSA and SA). These results all explain part of the variance between individual situational awareness and shared situational awareness. This strengthens the idea that that there is a conceptual link between the two concepts. 


Both individual and team performance correlates strongly to System TP (team performance). If the participant has perceived his/her performance as better, the lower the number of fires that has started, reflecting the correlations between system TP and rated performance. The correlation between objective and subjective performance also indicates awareness from the participants on how they were performing, possibly reflecting one instance of situational awareness. That is, awareness of performance.


The relation between situational awareness (both individual and shared) and system performance further supports the idea that both shared and individual situational awareness is important for performance. This is also found in the subjective assessments of performance.

The subjectively assessed difficulty of the scenario correlates with system performance, that is, if the task is harder the performance is degraded.


In earlier studies [1, 13], it has been demonstrated that when the task is getting harder, mental workload increases, leading to a lower situational awareness, which in turn negatively affects performance. Although mental workload was not analyzed in this paper, this study supports this pattern.


6.0
Conclusion and future work

Shared situational awareness contributes to team performance under the studied circumstances.


The study supports the idea that individual situational awareness and shared situational awareness are correlated reflecting an inter-related nature of the concepts.

When using ranked data to capture shared situational awareness, one way of scoring is sufficient. The results also indicate that shared situational awareness as degree of agreement is tapping into different aspects of shared situational awareness than when subjectively assessed.

There are various methods of assessing shared situational awareness that are correlated, and thus consistent, although more research have to be conduced to further reveal more specific benefits and drawbacks with the studied methods.

The findings in this study support earlier models of how situational awareness is related to performance.

A natural next step would be to further explore how an equivalent situation develops over time in a dynamic setting. The material that this study is founded on supports these kinds of analyses.
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ABSTRACT


This paper provides some preliminary analyses of the relationship between Situation awareness (SA) and confidence, and cultural values and cognitions within a simulated multinational command and control headquarters.  The findings from this paper revealed that although there were clear differences across the participants in terms of national culture and cognitive bias, it was confidence rather that SA that was correlated with the various dimensions of national culture and cognitive bias.  The analyses from this paper illustrate the need to incorporate examinations of culture, cognitive bias and confidence into future studies of SA and team work in multinational settings.


1.0
INTRODUCTION


Good situation awareness (SA) is an essential element for good decision-making in command and control (C2) environments (Bryant, Lichacz, Hollands, & Baranski, 2004).  Good quality SA has been identified as critical during the early stages of C2 operations as it supports the necessary input processes (e.g., cue recognition, situation assessment, prediction) upon which good decisions are based (Riley, Endsley, Bolstad, & Cuevas, 2006).  However, in order for all of the participants to reach a common objective, they must have a common understanding of the environment within which they are working (Bolstad & Endsley, 2003).  

Decisions about planning, directing, coordinating, and controlling operations are dependent upon a coordinated and shared information processing effort of the elements within the C2 environment (Rovira, McGarry, & Parasuramen, 2007).  It is therefore essential to understand those variables that both facilitate and impede information sharing and processing that lead to good SA. 


Certainly, good SA is important for good decision-making.  Still, good SA is not itself sufficient for good decision-making (Artman 2000).  Researchers have shown that the degree of confidence we have in our beliefs and knowledge systems plays an important role in the decisions we make (Griffin & Tversky 1992).  In their review of the literature, Bingi, Turnispeed, & Kasper (2001) reported that the degree of confidence people have in their decisions affects the selection of response alternatives, the amount of implementation effort, and outcome success. Endsley (1993, 1995) has reported that SA and confidence interact to influence decision-making in military settings.  Specifically, Endsley notes that the degree of confidence operators have in their SA impacts their decisions to engage enemies and fire weapons.  However, these reports are based on anecdotal reports from fighter pilots rather than from experimental research.  Accordingly little is known about how SA and confidence interact in these real life contexts.  Interestingly, despite Endsley’s assertions about the important relationship between SA and confidence in the context of decision-making and the plethora of human factors research devoted to the impact of SA on decision-making and performance, only two studies (Lee, 1999; Lichacz & Farrell, 2005) have attempted to examine the relationship between SA and confidence in applied settings.  Thus, more research is required to understand the relationship between SA and confidence in applied settings and how this relationship can impact decision-making in applied settings.


As C2 environments become more multinational in nature (Handley & Levis, 2001; Maginnis, 2005), the ability to develop good levels of SA and confidence in that SA can be impeded by differences in national cultures and language (Hofstede, 1980; Weber & Hsee, 2000), and cognitive biases (Thompson, Naccarato. Parker, & Moskowitz, 2001).  Although heterogeneous teams hold the promise that through diversity, innovative perspectives and practices will yield better solutions to complex problems in contrast to homogeneous teams (Reich & Reich, 2006), cultural differences can become barriers to effective team performance by disrupting communication and cooperation (Handley & Levis, 2001; Grosse, 2002; Kirkman, Gibson, & Shapiro, 2001; Klein, Pongonis, & Klein, 2000; Sutton & Pierce, 2003).  These barriers can impact the quantity and quality of information exchange, impact the manner in which inferences and response choices are made, and can inhibit the formation of collaborative relationships and trigger hostilities amongst inter-cultural groups.  In such team environments information sharing is likely to be minimal and SA sub-optimal.

Despite differences in the complexity of problems and decisions faced by peoples across a plurality of cultures, people everywhere are faced with the same core issues that drive their quest for knowledge and their behaviours: fulfillment of human needs, protection and survival of the individual and group, along with the maintenance of community norms and standards (Mann, Radford, Burnett, Ford, Bond, Leung, Nakamura, Vaughan, & Young, 1998).  However, what may differ across cultures is a set of factors that determine who makes the decision as well as the values and interests served by the decision (Mann et al., 1998).  Hofstede’s (1980, 1991) work on cross-cultural values and interests is the most researched and well established set of data to date (see Bjørnstad, 2006) and therefore might be able to account for differences in decision-making behaviour across cultures.


Hofstede (1980, 1991) has derived five dimensions that can account for values and interests across different cultures: power distance (PD), individualism/collectivism (IC), masculinity/femininity (MF), uncertainty avoidance (UA), and long-term/short-terms orientation (LT/ST).  PD is the extent to which the less powerful members of society accept and expect that power is distributed unequally. High scores on this dimension indicate high PD.  IC is the degree to which individuals are integrated into groups. Group orientation is linked to close ties between people, whereas individual orientation is linked to loose ties between people.  High scores on this dimension indicate individualism.  MF refers to the distribution of roles between the genders. This measure examines whether a society embraces assertiveness, competitiveness, and material success rather than focusing on modesty, caring for others, quality of life issues.  High scores indicate a more masculine society.  UA deals with a society's tolerance for uncertainty and ambiguity in its search for truth. Uncertainty avoiding cultures try to minimize the possibility of such situations by strict laws and rules, safety and security measures. People from uncertainty avoiding countries are also more emotional, and motivated by inner nervous energy.  People from uncertainty accepting cultures are more tolerant of opinions different from what they are used to; they try to have as few rules as possible.  High scores on this dimension indicate a tendency toward uncertainty avoidance.  LT/ST refers to a difference in focus: the present versus distant future.  The former indicates a propensity for action whereas the latter indicates a propensity for planning.  High scores indicate long-term orientation.


Cognitive biases (i.e., the manner by which people incorporate and synthesize information) can certainly impact persons’ tendency to make judgments.  Cognitive bias represents a move away form looking at how situational variables influence decision-making toward more stable, trait-bound characteristics of the individual (Bar-Tal, 1994; Weber, 2000).  In this regard, Thompson et al., 2001 have shown that the decision to expend time and effort towards obtaining knowledge of one’s surrounding can be determined in part by an individual’s personal need for structure (PNS) and their personal fear of invalidity (PFI).  Persons high in PNS are decisive and confident, but do not like when structure and clarity is missing in their situation.  Persons high in PNS may be rigid and inflexible in their thinking and place too much value on their own beliefs.  In contrast, persons who rate high in PFI tend to be preoccupied with the consequence or perceived risk of their decisions.  Accordingly, these persons tend to look for alternatives and may also vacillate between options.  As a result, persons high in PFI are likely to demonstrate a tendency to hesitate to commit to any particular decision or course of action.

In summary, it is acknowledged that SA is a key component to successful C2 operations.  Moreover, the confidence persons have in their beliefs and knowledge structures has been demonstrated to impact the decisions and behaviours people engage.  However the ability to facilitate good SA and confidence in that SA may be compromised by differences in national cultures and cognitions that might exist across societies.  This paper provides some preliminary analyses of the relationship between SA and confidence, and culture and cognitions within a simulated multinational C2 headquarters.


2.0
METHOD


2.1
Participants

The data from 156 participants from eight countries were analyzed in this study: Canada (21), Germany (29), Finland (7), France (13), Sweden (8), Turkey (23), United Kingdom (12), and United States (43).


2.2
Apparatus


The experiment was conducted within secure laboratories in each of the respective countries.  Information between the participants was shared via a secure collaborative information network.


2.3
Stimuli

The participants in the present experiment were presented with a hypothetical scenario that focused on selected aspects of a developing pre-crisis situation in Afghanistan.


2.4
Procedure


The participants’ task was to work together in a distributed coalition to prevent a pre-crisis situation from developing into a war by identifying and assessing a variety of both military and non-military interventions.


Prior to the experiment, the participants answered two cognitive bias surveys: Personal Need for Structure (PNS) and the Personal Fear of Invalidity (PFI) (Thompson et al., 2001).  The PNS contains 12 questions that measure a person’s need for structure and clarity of information for decision-making. The PFI contains 14 questions that measure of a person’s concern over the cost of committing an error during decision-making. Each survey uses a 6-point Likert rating scale (1 = strongly disagree, 6 = strongly agree) to answer the queries.


In order to measure SA, SA queries were administered three times during the course of the event at the end of an experimental day.  The participants received 12 true/false queries about events in the theatre of operations.  The participants indicated their answers by clicking on response buttons on the computer screen.  Following each query, the participants were required to rate their confidence regarding the correctness of their SA response using a 5-point rating scale (very low, low, moderate, high, very high) that was also presented on the computer screen.


Finally, the participants’ data were coded and analyzed according to Hofstede’s (1980) four dimensions of culture: power distance, masculinity, individualism, and uncertainty avoidance.  The dimension of long terms/short term orientation was not included because Finland, France, and Turkey do not have data for this dimension.  The experiment lasted two weeks.


3.0
Results

3.1 Situation awareness and confidence


The SA and confidence data were analyzed within separate 7 (country) x 3 (query session) analyses of variances (ANOVAs) with repeated measures on the last variable.  The partial eta squared (η2) and power (β) statistics are reported for each significant effect.  All post hoc analyses were conducted using the Least Significant Difference statistic with α = .05.


Analysis of the SA data revealed a mean accuracy of 52%.  There was an effect of session, which showed that accuracy increased across query sessions, F (2,296) = 63.7, MSe = 162, p < .001, η2 = .30, β = 1.0 (see Figure 1).  The post hoc analysis showed that accuracy was lowest during the first query session.  Interestingly, there was a null effect of country, F (7,148) = 1.1, MSe = 171, p = .38 (see Figure 2).  A separate analysis with language as the between subjects variable revealed a null effect of language, F = 1.3, p = .25.
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Analysis of the confidence data revealed a mean confidence rating of 3.  The analysis showed a main effect of country, F (7,148) = 2.7, MSe = 2.2, p < .01, η2 = .12, β = .90 (see Figure 3).  A separate analysis using language as the between subjects variable showed that the non-native English speaking participant provided higher ratings of confidence in their SA responses than the native English speaking participants (3.1 vs. 2.6), F (1,154) = 9.8, MSe = 2.2, p < .002.
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One way to study the relationship between the accuracy of our responses and the degree of confidence we have in these responses is to examine the issue of over/underconfidence (Baranski & Petrusic, 1995).  Over/underconfidence indicates the direction and extent to which an individual’s subjective performance estimates deviate from overall calibration (Lichtenstein & Fischhoff, 1977).  Calibration curves are obtained by plotting the percentage of correct responses associated with each confidence category (see Figure 4).  A person is considered overconfident (underconfident) if the person’s mean confidence exceeds (underestimates) their mean percentage correct (Baranski & Petrusic, 1999).  In this way, overconfidence (underconfidence) is denoted by points falling below (above) the solid ideal calibration line” (Baranski & Petrusic, 1998). Perfect calibration occurs when the mean percent correct matches the confidence rating.  That is, the data points line up on the diagonal line within the calibration curves; the ideal calibration line.  In terms of predicting behaviour, persons who are underconfident tend to be much more cautious and possibly hesitant to engage decisions and actions, whereas persons who are overconfident believe that they are doing better than they really are and may be prone to enter into decisions and actions where they should exercise greater caution.  Accordingly, the better-calibrated people are, the better their decision-making should be in general. Thus, in addition to cultivating good information sharing and SA, it should be paramount understand ways to increase the calibration between persons’ SA and their confidence in their SA. 


The overall group confidence calibration curves and the calibration curves for language and personalities are presented in Figure 4.  In general, the calibration curves show that the participants were overconfident in their SA responses.  This trend is consistent across both language groups and nationalities.
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3.2
Hofstede’s Cultural Dimensions

Each country’s scores on each of Hofstede’s (1980) cultural dimensions are shown in Figure 5.  Separate 1-way ANOVAs were used to analyse each dimension of Hofstede’s culture scores for both country and language.  Analysis of the power distance data revealed and significant effect of country, F (7,148) = 72237, MSe = .05, p < .001.  Post hoc analyses revealed significant differences across all countries.  Moreover, the native English-speaking participants had lower power distance scores than the non-native English speaking participants (38 vs. 48), F (1,154) = 26.3, MSe = 140.7, p < .001.  What is more, power distance was observed to have a small positive correlation with confidence, r = .066, p < .001.


Analysis of the individualism/collectivism data showed a significant effect of country, F (7,148) = 141146, MSe = .05, p < .001.  Post hoc analyses revealed significant differences across all countries.  The native English-speaking participants were associated with higher scores on the individualism scale than the non-native English speaking participants (87 vs. 59), F (1,154) = 276.8, MSe = 115.7, p < .001.  There was a small negative correlation between the individualism/collectivism scores and confidence, r = -.107, p < .001.


Analysis of the masculinity/femininity dimension showed a significant effect of country, F (7,148) = 104982, MSe = .05, p < .001.  Post hoc analyses revealed significant differences across all countries.  The native English-speaking participants were observed to have higher scores on masculinity than the non-native English speaking participants (59 vs. 46), F (1,154) = 35.2, MSe = 194.8, p < .001.  Scores on the masculinity/femininity dimension did not correlate significantly with either SA or confidence.


Finally, analysis of the uncertainty avoidance dimension revealed a significant effect of country, F (7,148) = 7114, MSe = .06, p < .001.  Post hoc analyses revealed significant differences across all countries.  The native English-speaking participants were associated with lower scores on the uncertainty avoidance scale than the non-native English speaking participants (45 vs. 69), F (1,154) = 152.6, MSe = 162.4 p < .001 and uncertainty avoidance was observed to be correlated with the confidence ratings, r = .16, p < .001.
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3.3 Cognitive Bias

The PFI and PNS data for both countries and language are shown in Figure 6.  The PFI and PNS data were analysed using separate 1-way ANOVA for both country and language.  Analysis of the PFI data showed a significant effect of country, F (7,118) = 2.1, MSe = .29, p < .05 and language, F (1,124) = 6.7, MSe = .30, p < .01, such that the native English speakers had on average a higher PFI score than the non-native English speaking participants (3.84 vs. 3.58).  Analysis of the PNS data showed a significant effect of country, F (7,117) = 2.4, MSe = .24, p < .02 but a null effect of language, F (1,124) = .55, MSe = .26, p = .46.  Both the native and non-native English speakers demonstrated average PNS scores of 4.1.  Finally, only the PNS construct was observed to be negatively correlated with confidence, r = -.076, p < .001.
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Discussion


To re-iterate, the purpose of this paper is to provide a preliminary examination of the relationship between SA and confidence within a multinational C2 headquarters along with the relationship between SA and confidence and various dimensions of national culture, as derived by Hofstede (1980, 1991), and Thompson et al’s (2001) dimensions of cognitive bias.


The analysis of the SA data revealed that the participants’ responses to the SA queries were poor.  The participants scored slightly better than chance.  Interestingly, the SA scores where unaffected by country or language.  Of course it would be premature to suggest that SA is unaffected by nationality or language.  That SA scores remained consistent could be an artefact of the difficulty of these queries.  Indeed, differences in SA have been observed across nations in previous studies (see Lichacz & Farrell, 2005).  Without a doubt, in order to have a better understanding of the relationship between SA and nationality future research should utilize a broad range of SA queries that span an array of SA themes.


In contrast to the SA data, confidence ratings were related to both country and language.  Analysis of the country data revealed varying levels of confidence in SA responses for each country.  Moreover, the non-native English speaking participants were observed to be more confident in their responses that the native English speaking participants.  Though not entirely surprising that differences in confidence ratings were observed across all groups, it is important to note that these differences could translate into differences in the timeliness and quality of information processing, decision-making, and action implementation exhibited by each group (Bingi et al., 2001; Endsley, 1993, 1995; Griffin & Tversky 1992).  Consequently, such differences in confidence in SA could lead to an inability for synchronization of effort, thereby putting a particular mission at risk of failure.


In addition to the observed differences in confidence, the data from this study showed that all groups were overconfident in their SA responses.  Indeed, the participants exhibited a belief that they are doing better than the data suggests they are doing.  Given previous work on the relationship between confidence and behaviour (Griffin & Tversky, 1992), it might be expected that decision-making and response selection in this headquarters might likely be made in a hasty manner.  The calibration of the SA and confidence data warrants that the persons in this headquarters should exercise caution in their decision-making and response selection.  In real-life settings, a lack of caution could result in a willingness to engage in ill-conceived responses that could result in entirely unforeseen and unexpected consequences of a life-and-death nature (Griffin & Tversky, 1992).


The analysis of the Hofstede (1980, 1991) cultural dimensions revealed clear differences across countries and both language groups.  However, differences on these four dimensions were not shown to be correlated with SA scores.  Rather, with the exception of the MF ratings, these cultural dimensions correlated with the participants’ confidence ratings in their SA responses: PD and UA were positively correlated with confidence, while IC was negatively correlated with confidence.  Accordingly, it should be expected that persons from cultures high in PD and UA will exhibit higher levels of confidence than persons from cultures lower in PD and UA, and that persons from cultures high in individualism should display lower levels of confidence than persons from cultures that are more collectivist.  It is thus likely that these varying degrees of confidence in SA might translate into differences in response selection and implementation effort (Bingi et  al., 2001; Endsley, 1993, 1995) thereby further exacerbating the ability to ensure synchronization of effort and mission success.


Similar to the Hofstede (1980, 1991) dimensions, there were differences across country and language groups with regard to the PNS scores while the PFI scores were affected only by country.  Moreover, neither the PNS nor the PFI ratings were significantly correlated with SA.  However, the PNS construct was negatively correlated with the participants’ confidence ratings, indicating that as ones’ need for structured information increases, confidence in SA decreases. 

The findings from this study show that the SA scores, although quite low, remained stable across countries and language groups.  In contrast, it was the participants’ confidence in their SA responses that was moderated by the variables in this study.  The observed correlations between confidence and the dimensions of national culture and cognitive bias revealed a potentially complex relationship between confidence and SA and ultimately this relationship’s impact on decision-making.  To the extent that various dimensions of national culture and cognitive bias can modulate confidence in SA and given Endsley’s (1993, 1995) report on the impact of the relationship between confidence and SA on response selection, the differences in cultural and cognitive make-up that exist in a multinational HQ will pose a real challenge to ensuring coordinated decision-making.  However, knowing in advance the cultural and cognitive traits of the operators in advance ought to be able to inform us about the degree of confidence that the operators might demonstrate in a specified situation and subsequently the nature of the decisions and actions to be made.  Moreover, knowing the degree of over/underconfidence displayed by the operators can shed light on both the quality and timeliness of the decisions made and actions taken.  In contrast, alone, SA scores do not tell us much about how the participants will make decisions or act.  At best, this information will tell us that decisions and actions are being engaged based on an erroneous understanding of a situation.  In this sense we would not be surprised to observe incorrect decisions and actions.  There is little in the SA data that can inform us about the nature of decisions made and the actions taken.


To be sure the analyses reported here are preliminary and the conclusions speculative.  However, this paper does highlight that the study of SA, especially within multinational contexts, should involve more that the examination of SA.  That is, given all of the previous work on the impact that confidence has on our belief systems and decision-making processes, the examination of the relationship between SA and confidence should be an integral component of any study of SA.  Moreover, the present findings have shown that the level of confidence exhibited by an operator is moderated by cultural variables and personality traits. These correlations between culture, cognitive bias, and confidence indicate that the relationship between SA and confidence is very complex and this complex relationship will have implications for decision-making.  Accordingly, future research ought to strive to study those variables that moderate confidence and then examine the impact of that on SA and ultimately the impact that this relationship has on decision-making.

In addition to including an examination of issues related to confidence, culture, and cognitive bias within the context of SA research, it is imperative the future research of this type be designed to have operators make explicit decisions and responses to better understanding the impact that confidence, culture, and cognitive bias have on SA.  Moreover, we should start to look at decision times and manipulating the completeness of data and the urgency of the decision-making process.  Finally, there is the need to study a wider range of SA queries that reflect the various levels of SA (Endsley, 2001) in order to have a broader understanding of the extent to which these variables affect SA as well as to get better understanding of the underlying cognitive structures and processes responsible for each construct.  Indeed, continued research in increasingly challenging multinational environments is required to validate these current findings and to discover ways to guard against situations where decision-makers are “often wrong but rarely in doubt” (Griffin and Tversky, 1992, p. 412).
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Abstract


Designing for effective coordination and collaboration in domains of distributed decision-making and decentralized control is a daunting challenge. In order to support such collaboration, it is necessary to look at modelling such systems from the perspective of coordination requirements by focusing on the functional relationships inherent in the joint cognitive work. Reviewing work in such mission critical domains NASA mission control, military command and control, and emergency response we utilize synchronization loops as a typology to assess common ground in settings of distributed joint activity to support team adaptability and control. As a typology for team performance, synchronized coordination loops support a preliminary model based on four support functions of coordinated work: trust, flow, observability, and reciprocity. Joint coordinated activity can be analyzed in terms of these support functions across three classes of synchronization loops: horizontal collaboration within an echelon, vertical collaboration between echelons, and projective and distributed collaboration between technological echelons and platforms to describe how these functions integrate to assist and enhance coordination in any organizational structure. 


1.0
Introduction


Coordination between members of a distributed team resembles a living organism- both must constantly change and evolve to better fit their changing environments. If the team is ‘tuned in’ to the world around them they can better anticipate and adapt to anomalies and quickly exploit emergent advantages. Successful behavior is reflected in coordinated activity that is greater than what any single team-member or actor could produce simply on their own. Such successful behavior meets both the goals of individual team actors and the goals of the team as a whole. However, when individual goals supercede the goals of the group, coordination can break down and like the organism that is unable to meet the demands of its ever-changing environment, the team eventually “dies” and succumbs to entropy. In this entropic state, team members either do nothing, defect to pursue only their individual goals, or worse, continue to participate in the team without any true commitment to help the team reach its goals as a whole. 


Successful coordination creates the need for observable situations where the coordinating parties need opportunities to judge and become aware of the cognitive load and intent of other "coordinating" parties. This provides the ability to reciprocate and act in such a way that teammates are able to either exploit opportunities or reduce anomalies for themselves as well as other coordinating parties. Successful coordination results in the ability for those in the joint system to anticipate how much capacity the joint systems has to adapt in order to reciprocate accordingly. The lack of these fundamentals is made readily apparent in situations where coordination breaks down despite communication systems and connectivity being available. Why do breakdowns like this occur? Coordination requires more than communication - breakdowns do not simply occur because parties are unable to communicate with each other, but rather breakdowns occur when teams are unaware that they should, or even could, be communicating. This lack of knowledge or motivation to reciprocate increases the chance for coordination surprises, which creates a spiral of overload, stress, and blame. Many models of the team-agents interactions focus only on the communication aspect of coordination and fail to address the arguably more critical factors that are present when coordination “succeeds”. We describe successful coordination between teams after Clark and Brennan[4] as being characterized by the sharing of “mutual knowledge, mutual beliefs, and mutual assumptions.” To describe and eventually model these mutual factors one must not focus on a single aspect of joint activity such as communication or trust, but look to leverage support at the interactions between all of the factors that allow the coordinated activity to adapt and grow.  This forms the basis for laying out the fundamental support requirements for coordinated work in order to provide insight for teams and organizations to successfully assess and adapt to potential future changes that challenge their own capacity to adapt.

This current work expands upon Gunawan et al. and Voshell et al.[3]  initial concepts of coordination loops and introduces Synchronized Coordination Loops (SCL) as an initial typology of joint activity to include coordination support functions. This preliminary framework focuses on the interactions between the factors and actors that jumpstart coordination in order to achieve the necessary levels of coordination with the necessary and available actors more effectively than simply providing communications. Synchronized Coordination Loops expand upon previous measures and constructs that allow specification of the requirements of distributed work. The previous work identified three initial loop classifications based on communication within teams of actors (horizontal loops), communication across distant levels of control (vertical loops) and the ability to incorporate new technology into the scene to assist perception and action capabilities (projective loops), addressing the ever-changing nature of coordinated activities. There will always be a fundamental level at which coordination can occur. When teammates are distributed in space and time while pursuing multiple conflicting and complementary goals – the key to supporting distributed coordinated work in such settings depends on helping teams and organizations to monitor and adjust the different forms of adaptive capacity the joint system has is to maximize by allowing and creating opportunities for reciprocity to occur by leveraging key coordination support requirements.


2.0
What makes a loop, a loop? defining support requirements

A fundamental requirement for joint activity is supporting the interpredictability of participants’ attitudes and actions to catalyze reciprocity. This level of interpredictability is based on what Klein et al. [5] have termed common ground – the pertinent knowledge, beliefs and assumptions that are shared among the involved parties. Inherent in this ability to predict and respond to the actions of other local actors is the assumption that they have formed a mutual ‘Basic Compact’; an unspoken agreement that all involved parties will work to facilitate coordination and prevent possible breakdowns. More often than not there is a temporal dependency in this compact, where actors will strive to maintain common ground only while there is a perceived common goal exists. As individual perceptions may vary across teams of actors they may begin to defect from the coordinated group. As an example, if two people are heatedly arguing across a room it does not necessarily mean that either individual has defected and broken the Basic Compact. As long as there is goal alignment between the individuals involved they can still be committed to the Basic Compact and jointly pursuing high level long-term goals despite possible short-term disagreements. Common ground is a continual process with constant work and coordination demands necessary to achieve mutual understanding and to share pertinent knowledge and beliefs. This allows actors to work independently while retaining the ability to not only anticipate and react to changes, but to repair faulty decisions and assumptions when detected. Based on this notion of interpredicatbility, Synchronized Coordination Loops focuses on support requirements for coordination to be able to adapt and transition across different forms of adaptive capacity. The four specific support requirements for coordination are based on the interplay of flow, observability, trust, and reciprocity cross the three general classes of coordination loops- horizontal, vertical, and projective loops.


2.1
Information Flow



Information flow serves as the backbone for coordinated activity in any context. Actors must transition and balance both strategic and tactical perspectives while up against the inherent time-sensitivities in a dynamic and changing world, supporting assured and trusted data flow is of critical importance. Organizational approaches seen in hierarchical organizations, such as military and information analysis domains, often address this need by either forming new ways or resorting to work-around in order to integrate existing  "stovepipes" of information that were previously unconnected. These connections and couplings across information channels need to occur at every possible level - not just at the beginning or end of the process - otherwise is simply changing the orientation of the stove-pipes, rather than bridging the pre-existing gaps. Proper information flow fundamentally supports controlled information exchange opportunities at every practical level, such that communication reaches an optimal "sweet spot" between the two of extremes where either no single entity is sharing anything or where information availability is not equal to all parties involved. To do this system designers must capitalize on artifacts created doing normal work that others can use to help construct and re-conceptualize the global picture in order to achieve a coherent perspective of the world. These artifacts can be funneled back downstream to influence information collection or funneled upstream for dispersion across actors and other potential organizations to serve as a catalyst for reciprocity.


2.2
System Observability



Observability has been defined by Woods [16] as the ability to infer the details of a process through feedback from both the work domain and the independent agents and actors "behind the scenes". Increasing actors' awareness of the flow of information, to "walk" on the bridges formed by positive information flow, increases insight into the cognitive load of other involved actors both horizontally and vertically. For example, in the intelligence analysis domain observability of collection assets as well as other analyst teams assists analysts with "putting the pieces of the puzzle together", resulting in new collaborative opportunities for analysts to add additional information and potentially multiple contexts to a problem another analyst is working on. The signal to noise ratio in information operations is extremely high – most often all of the information analysts have is "good information". While analysts may already have access to the information they need, they just do not know it. Observability is the bridge across information spaces such that analysts can combine their respective pieces of the puzzle along with supporting the foresight to realize they have pieces to contribute.



Observability into a process of system creates opportunities for actors to develop and maintain common ground. This forms the fundamental framework for trust and reciprocal bonds – without the ability to observe the cognitive load of others on a team one cannot accurately and effectively assist teammates in their goal space. 


2.3
Trust



Trust in any environment is critical. For any form of long lasting collaboration to succeed. trust must be established within all levels and between all echelons in a system. If there are doubts as to how information is shared, used, or protected when dealing with systems where information needs to be synthesized across multiple echelons and from many different potentially relevant sources, collaborative activities will not succeed. In order to capitalize on the benefits of a large collaborative system it is imperative to preserve the inherent unique perspectives and capabilities enabled by diversity of the system. Successful collaborative activity achieves goals that could not be accomplished by a single perspective. The additional perspectives afforded by a ‘team’ must be preserved which opens up new opportunities for accruing acute knowledge. When trust is high this knowledge is not exclusively of the world around the team, but includes the space inside it – that is, knowledge of the cognitive load of those working within and around. This ‘internal awareness’ coupled with increased observability results in strengthening bonds and increasing opportunities for information sharing, and in the process of evolving these rapports the possibilities for reciprocation develop.


2.4
Reciprocity



Maintaining common ground is dependent on the 'basic compact.' The compact is essentially the tacit agreement “if you sacrifice a bit and I sacrifice a bit” then together there will be goal-space alignment. Reciprocity in Synchronized Coordination Loops uses this overlap between actors that would initially spawn common ground, but without either having to sacrifice part of their goal-space. Reciprocity develops through trust and observability. Actions based on an understanding of the scope of other involved actors on the team allows for actors to adopt exocentric goals. This persistent coordination fusion allows for situations where an actor to anticipate assistance to achieve their individual goal despite it being outside the goal space of the team - with the intention to return the "favor" and act outside their immediate interest to help achieve another goal at some other juncture. By putting function and flow at the forefront of the coordinated activity rather than immediate gratification of one actor’s own goals, synchronized activity centers on mutually adapting and reciprocating to achieve multiple goals more efficiently, rather than on temporary ad-hoc formations to achieve a singular goal.


3.0
Adaptive Capacity



Our notion of adaptive capacity stems from the Woods definition of being able to anticipate change and adapt while being grounded in resilience [15].


The problem of fixation in coordinated activity has been thoroughly discussed, and the importance of the role of a pro-active process monitor is not lost in discussion of SCLs. A team aware of its cognitive load is better able to manage adaptive capacities to retain all the benefits of a small group while monitoring the balance between a wide distribution of attention and specific focus on high priority tasks without requiring actors falling into a singular role. Capitalizing on the increased awareness resulting from observability and adaptive capacity information affords a pre-attentive vision for group members, reducing fixation by helping them to notice things that should change their focus without explicitly having to commit all of their attentional resources on detection. As an apocryphal story, the prevention of ‘gimbal lock’ on Apollo 13 is a seldom-told positive example capturing a team's ability to resist fixation and still anticipate anomalies despite a situation of information overload. After the infamous “Houston, we have a problem” call that started the crisis, mission controllers were initially faced with a loss of pressure in the oxygen tanks on the spacecraft. The possibility for gimbal lock (a state in which the spacecraft essentially loses the ability to determine its position in space, rending navigation systems useless) was acted on within six minutes of detection. The controllers on the mission management team were able to balance trying to decipher the ”unbelievable screens” showing oxygen tank status in front of them with continuing to monitor the other systems on the spacecraft for potential failures. Instead of approaching each crisis in turn and spending crucial response time deliberating the authenticity of the “errors” the controllers were able to pool their attentional resources to continually revise their model of the world and maintain a state of action. This coordinated pooling of attention assisted them to manage each current problem and, almost more importantly, anticipate what could quickly become an issue, all while trying to diagnosis how best to bring the spacecraft and crew home. This event and others like it throughout the response culminated in what is generally considered a successful rescue operation, the controllers had a joint commitment to a goal and shared cognitive resources to accomplish it – successful coordinative behavior.


Being on a synchronized on a coordination loop is the result of adequately allowing groups to share and adopt joint commitments and intentions. To step back this identifies the inherent importance of being able to share and adopt commitments and intentions. Cohen and Levesque identified the ability for actors to commit to the actions of another actor in their modeling of teamwork [1], stating that such a commitment requires the assisting actor to have mutual knowledge and beliefs the same the initial actor. However, a common problem in coordinated activity is the inability for team members to realize a current path is incorrect, or that a current goal is impossible to achieve. “When a member of a team finds out a goal is impossible, the team as a whole must again give up the goal, but the team does not necessarily know enough to do so.”[1] Going beyond fixation, this shows how even at the most basic level knowledge propagation is paramount to the success of a team. Shared knowledge can easily become difficult when team dynamics deviate from normal operation such as when teams lose direct communication. If one actor realizes a goal is impossible and cannot share that information with others in the team, coordination has failed. Synchronized in such coordination is fundamental towards ensuring critical information (such as when to abandon a goal) is propagated throughout a team, allowing actors to pull critical relevant information to themselves in while allowing other actors to push information to them. Increased observability leads to other forms of adaptive capacity which lead to increased reciprocity, and ideally an increased flow of more relevant information. Rather than waiting for information to come to them, actors are able to point out and share information with each other, providing clues and insight into their current scope, which other actors can use to make judgments about what information they have that could be useful to the initial actor resulting in a cycle of increased opportunity for reciprocity. 


This adaptive-capacity reciprocity cycle is fundamental in the achievement of synchronized coordinated loop activity. As coordinated activity succeeds and flourishes, actors adapt to changes both inside their team and in the world around them in meaningful ways. Synchronized loop activity is more than just achieving common ground. Synchronized Coordination Loops and common ground are both based on mutual knowledge, common ground forming bridges based on knowledge already in existence, while SCL’s go a step further to help foster the creation of new knowledge shared by all participating actors. Synchronized Coordination Loops help create a foundation for the creation of mutual knowledge, but most of all both SCLs and common ground are an ongoing processes that must be maintained by assisting actors to anticipate anomalies, avoiding surprise and exploiting opportunities. 


[image: image7.wmf]Figure 1: Loop Formation: As actors interact possible role overlaps become more apparently, allowing insights regarding cognitive load and adaptive capacity to support the plan-act-revise hypothesis generation cycle.

4.0
DISTRIBUTED ANOMALY RESPONSE


Distributed teams inherently include varying functional roles based on the technical aspects of the anomaly they are responding to. It is important to note responses are not strictly relegated to a specific physical place. A response entails the distributed nature of control between multiple coordinating functional roles as threats emerge and the flow of activity changes [12]. Just as goals are better supported by role overlap, supporting the adaptive capacity and reciprocity cycle creates common resource pools for specialized roles to share while retaining unique capabilities, resources, and expertise. The resulting increased level of interpredictability and increased ability to notice timely anticipatory cues supports smooth coordination, creating a robust form of collaboration within a distributed system of mixed roles.


Voice-loops are an illustration of a coordination support artifact that emerged from studies of NASA mission control. "Voice loops" have been previously described as a robust form of collaborative communication [8], but they do not extend further than that in terms of supporting collaborative activity. Voice loops enabled those on the loop to observe necessary information, but there is no feedback regarding what they should deem ‘necessary’. Experience helps determine what is important, but there exists the possibility that things will be important “down the road” and thus missed when listening in on a voice loop. Access to information existing in other communities helps reduce uncertainty in the anomaly response [12]. However, there is still a need for synchronization in the information sharing. Just being forced to act (and listen) in unison does not help information “pop out” to the listeners of a voice loop any more than if they were listening individually. Voice loop benefits lie in the overlap of knowledge that is available when knowledge is shared in synchrony- allowing actors to step out of their perspective and see the perspective of others on the loop. SCLs address this important facet with reciprocity, where other actors on the loop have the ability to act (in this case push information) based on their knowledge of the perspective of others in the team, without having to abandon or even step out of their own perspective. It is important to note that Synchronized Coordination Loops are not, by any means, a type of ‘hastily formed network’[2], in fact, within the SCL typology flaws within current HFNs become apparent. While some loops may only be used in given situations, they never “disband” as HFNs are created to do. Synchronized Coordination Loops provide support by helping actors capitalize on the experience that culminates as teams achieve a goal and assist them in bringing that experience with them as they move on to the next goal, the next task, the next response – SCLs are future oriented. The single goal support of hastily formed networks causes them to suffer from similar problems to ones they claim to address, namely an over reliance on immediate communication connectivity and an inability to synchronize with the inclusion of new actors and agencies as a response scales up. A hastily formed network does not foster the connections and linkages to be formed between actors that are required to provide a means for successful coordination. Simply adding additional technological methods for communication does not guarantee that actors will share information across them, let alone realize they share similar goals beyond the obvious. Hastily formed networks offer no long-term coordinative benefits, providing no support for the incorporation of new actors and agencies into the network: you are either on the network at its formation or you are not on it at all. Attempts to add a new party to a hastily formed network result in the same confusion and shock that resulted in regression to old ingrained habits detrimental to the ability to collaborate that prompted the need for the network in the first place. Proper support of coordinated activity needs to assist the ability to synchronize actors to better anticipate anomalies and exploit opportunities regardless of what the anomalies and opportunities are. Coordinative networks such as hastily formed networks that are formed strictly from policy decisions are not flexible enough to allow actors to synchronize with each other to adapt as circumstances change. Now, there has been little research into collaborating distributed systems to synchronize roles, in the way that perspectives have been synchronized in voice loops. How roles can be synchronized to respond to plan production when opportunities and anomalies occur is the basis for our conceptual model, further fleshed on in these example domains. 


4.1
Teamwork and Intent in Military Operations


Military command and control can be described as an orchestration of supervisory control systems that can be examined from an SCL perspective. Coordination in command and control settings normally occurs through the use of predetermined plans and procedures to forge mutual knowledge. These plans and procedures can be underspecified and thus brittle when a local actor is confronted with an unanticipated situation. While grounding helps local actors coordinate together in scene when presented with impasses or surprises outside of their scope, local actors must adapt plans, tactics, techniques, and procedures to the situation based on their understanding of the remote supervisor’s intent. Actors in-scene must look vertically for insight to maintain the higher level goals in the face of a changing and potentially hostile environment [10]. As coordination is founded on mutual knowledge, it makes sense to frame intent as a mutual assumption for constructing a basis for action [11]. SCLs emphasize the ability to project this vertical intent across echelons and form a distributed coordinated team to help reduce problems that occur because the supervisor’s plan, high level goals, and the current scope of a local actor may become disjointed and require common grounding to better deal with the changing situation in the world.


Intent is the means by which the remote supervisor can impart his or her presence to local actors, to assist local actors in responding the same way the supervisor would. Shattuck and Woods [11] investigated commander's intent in a simulation where four battalions, with four company commanders each, responded to anomalies and found that company commanders who were successful in matching their battalion commander’s intent were able to determine the system status and were able to coordinate their activities with commanders of adjacent units prior to taking any action. The unsuccessful company commanders generally did not refer to the battalion commander’s statement of intent. They had a low tolerance for situational uncertainty, not acting until the where given more information, and in some instances not even incorporating new information into their mental model of the system. When a major, unanticipated event occurred on an adjacent part of the battlefield, these commanders would not deviate from their assigned mission, even though the event jeopardized the higher-order goals of the system.


From this research it is clear that just as goals and commitments to a team persist over time, so must support for coordinated activity. The projection of intent illustrates just how important a role synchronization plays. Synchronized activity refers to more than just an immediate state of “lock step” in which actions occur. While Cohen explicitly states that “actors will not necessarily operate in lock step or always be mutually co-present” [1] in the case of commander’s intent where actors are able to project and share mutual assumptions and understanding- activity is clearly synchronized with a separate echelon despite being forced to act on different time scales at different geo-spatial locations. This vertical loop connection helps ease the tension Cohen postulates, and Shattuck observes. This is an area where the need to continue acting despite disturbances in connectivity is paramount. The possible disruptions to actor activity are compounded due to the nature of acting within an unstable environment. The simple fact that the "amount" of information that can be absorbed, used or otherwise processed, varies according to expertise (relative to the situation), the manner in which it is presented, and the competing demands of the given situation. This variation in the capacity for actors to absorb and adapt information as the environment changes and connectivity is fluctuating creates a fundamental need for the ability for actors to support each other in the decision-making process, rather than solely relying on information to trickle down through possibly unreliable channels. A synchronization focus is vitally important to provide support for these impromptu joint decision making situations by allowing the propagation of information despite disturbances in connectivity – being on a synchronized loop means that just because connectivity is down does not mean communication and action need to halt.


4.2
Coordination in Emergency Response

Similar to military operations, emergency response organizations face similar time critical operational pressures. In the time critical world of emergency response, organizations are dependant on flexible yet synchronized responses to anomalous and uncertain situations. It is often not sufficient for local actors to simply follow the original plan; the plan must evolve and adapt to reflect changes in the world that must occur at the correct time and place as well as in the relation to the actions of the other actors in the system. To model such dynamic decisions and actions it is necessary to look at them from the perspective of coordination and reciprocity requirements to capture how actors are reducing uncertainty, achieving common ground, and projecting intent to meet the particular goals of the response. Synchronized Coordination Loops capture how to aid and maintain this organizational awareness, [7] and support continued communication within and across echelons - propagating intent information to support and encourage individuals to reciprocate not only within, but also between groups.

Emergency response has three general goals: save lives, stabilize the incident, and preserve the surround property and infrastructure. Environmental pressures and the emergency response organizations themselves can quickly confound these goals in complex and escalating incidents [14]. Individual response organizations are diverse, hierarchical, and often form multiple command centers when incidents develop. The resulting time-phased resource staging can produce multiple groups vying for control rather than being solely concerned with the emergency at hand. As incidents grow, it is difficult for the scope of the response to appropriately scale with this growth due to these factors (the time-critical nature of the events, the emergent multi-disciplinary nature of the ad-hoc organization, and the multi-layered nature of a large emergency response organization). Oomes and Neef [6] acknowledge the need for an information system that supports the proper build-up of an emergency response organization, starting with the smallest possible unit and remaining effective and useful throughout the entire process, aiding the organization shape itself into the most appropriate form at the correct time. Synchronized Coordination Loops are instrumental in being able to describe how to support the needs and goals of rapidly evolving organizations in highly dynamic environments [13].


 The authors recently observed a joint training exercise recently observed joint training exercise conducted by a major metropolitan fire department along with emergency medical personnel provides ample opportunity for assessment. The exercise represented a 'rapidly escalating' series of consequences and events based on a simulated terrorist event. Observations were first hand, examining how the interactions between ground units played out as the overall response scaled up, with specific focus on information and ‘victim’ handoffs between echelons and the department units (fire and medical). A high level of trust horizontally across departments was observed. As ‘victims’ were moved through the response, when a ‘victim’ was first identified they were tagged with a triage marker, which remained with the ‘victim’ throughout. Interestingly, problems occurred in the simulation when revisions in the triage-tag diagnosis were required- either due to the state of the ‘victim’ changing, or due to the ‘victim’ being handed off from a first-responder fire fighter to the EMS personnel in charge of moving the ‘victim’ to a hospital. Despite having working communication connectivity in the form radio contact they could use to moving ‘victims’ from the triage area to the outside ambulance staging area, the fire responders displayed little awareness of the load on the EMS personnel working the ambulance staging area. EMS personnel frequently were forced to transition from periods of ‘no victim traffic’ to periods of ‘too many victims’, which resulted in ‘victims’ being left unattended for extended periods of time. ‘Victim’s were observed being unattended in two separate scenarios: when personnel were busy with other victims and when staging personnel did not realize ‘victims’ “were still coming” from triage. At one point the observer controllers in the simulation observed the rough transition handoff between triage and staging. They explicitly told the ‘victims’ who were left unattended in the ambulance staging area to flop around on the ground and “start to die, then if they [EMS] don’t come over just lay still, because you’re now dead”. This exemplifies how lack of team-awareness on the horizontal level creates opportunities for surprise and lowers the robustness of the coordinated response as a whole, especially as it attempts to scale up with an incident.
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Figure 2: Diagram of the training exercise observed as a major metropolitan fire department worked with emergency medial personnel to respond to a rapidly scaling fire incident in a populated mall.

5.0
Discussion


Traditionally there has been little examination of how the functional requirements for coordinated activity can be used to design support systems for distributed coordinated activity. Such reflections on how Synchronized Coordination Loops can describe joint activity in supervisory control settings create a need for metrics to provide insight into how to balance the functional goals of the system with those of the team. At the organizational level there must be such a balance between meeting the functional requirements of work and capturing the artifacts needed for metrics if there is to be a hope for feedback driven analysis and improvement. As mentioned previously, simply adding connectivity does not address these fundamental requirements and does not result in successful team coordination. Coordination improvements based on metrics is the next step in order to go beyond current models of simply increasing communication and connectivity in an attempt to resolve the challenges of coordinated joint activity. Peffer et al. [9] have proposed initial metrics for analyzing coordinated work on the functional level based on a Functional Abstraction Network of the emergency response domain. One metric insight focuses on the relationship in organizational structure between how many supporting functions exist for any given work function and how many roles overlap at that given functional node is an excellent starting point for information regarding which roles work together to support which functional goals of the system. If roles are overlapping on a node and yet not interacting in the actual process, observers and designers have a new area for exploration and analysis. Should the actors be bridged in the actual process? How have they adapted to accomplish the work despite the disparity, and how can that expertise be exploited? It is clear such disjoints between functional overlap and role overlap provide ample starting points for process improvement, even for something as simple as identifying possible sources of information that would provide useful to a role or goal space. Additionally, asymmetries between the amount of supporting a functional goal is receiving and how many other goals said function is supporting provides a useful metric for identifying possible choke points in the system. Due to the costs of coordinated activity Peffer describes a scenario where functions that “are characterized by a large difference between the number of support versus supported links”, referring to a state in the world in which one would expect varying coordination breakdowns – fixation, shaky handoffs of information, and incorrect interpretations of intent, for example. 


Proper support for coordinated activities stems from seeding collaboration by connecting actors who share overlap in either functional or role spaces. This leads to increased ability to judge which goals in an organization are functionally brittle, and by looking at coordination as the fundamental unit of analysis coordinated activity is created with an awareness for the differences between how different actors, different echelons, even how the process all envision achieving specific goals- resulting in useful insight for everything from improving training through better expertise capturing, to helping resource management and retasking. 
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Abstract 


Operational complexity is not new to military units, but it has increased at a staggering rate.  Military forces are facing environments characterized by asymmetric threats and forces are increasingly operating within missions other than war.  A fundamental characteristic of such missions is the requirement to collaboratively and cooperatively interact with members of other cultures to achieve mission success.  Within such environments it has been argued that commanders who do not consider the role of culture during planning and execution invite unintended and unforeseen consequences, and even mission failure [29]. While there is no expectation that these types of multicultural team interactions will decrease in the future, very little is understood concerning the impact of within-team cultural diversity on team process and performance.  The purpose of the current work was to begin to empirically examine the impact that varying team composition with respect to cultural values impacts team process and adaptive team performance. Results and future directions are discussed.

1.0
Background

The nature of today’s military environment dictates that forces remain adaptive across a variety of levels (e.g., individual, team, organization).  There are a myriad of military publications which argue for the need of an adaptive force in order to be successful in current theatres of operation, as well as future theatres, where asymmetric threats are common and information is often ambiguous.  The ability for military teams to be adaptive is especially important given the increasing nature of COIN (counter insurgency), SSTR (stability support transition and reconstruction), and Humanitarian Assistance and Disaster Relief (HADR) operations. With respect to the later two types of operations, SSTR and HADR, The Defense Advanced Research Projects Agency has stated that “these operations involve a large, diverse mix of military organizations, non-military government organizations, regional and international government agencies, nongovernmental organizations, private volunteer organizations, individual volunteers and the local population” (http://www.gcn.com/online/vol11_no1/43466-1.html).  

While there are a myriad of challenges within such operations, one that has been  repeatedly highlighted is having to collaboratively work with culturally diverse team members – specifically cultural diversity as it pertains to national culture.  In this vein, multicultural teams can be defined as, “a collection of individuals, small in number, who have representatives from more than one national background among them, who are interdependent and mutually accountable for accomplishing a set of objectives, and who recognize themselves as a team” [11, p. 70].  Challenges to working in multicultural teams have been cited as including, but not limited to: decreased social integration, trust, communication, and conflict management [20]. While much information has been learned over the last twenty-five years as to the factors which facilitate team effectiveness, a predominant amount of this research has been conducted in the United States with little attention paid to how cultural diversity within the team may impact a team’s ability to be effective [for exceptions see, 5, 12].  As the United States is increasingly involved in operations which are joint and multinational in nature this lack of knowledge poses a problem.  Moreover, in speaking of SSTR operations, a recent report stated  “cultural interpretation, competence, and adaptation are prerequisites for achieving a win-win relationship…” and culture is “dangerous ground that, if not breached, must be navigated with caution, understanding and respect” [34, p. 3].  Without a better understanding of the impact that cultural diversity may have on team process and correspondingly, effectiveness, it becomes difficult to develop teams to operate within such environments. Therefore, we sought to empirically examine the impact of cultural diversity on team process and team adaptation.  The remainder of this paper will briefly describe our theoretical rationale, corresponding hypotheses, method, and results.   


2.0 Culture and TEAM ADAPTATION

The ability to be adaptive has been argued to be a hallmark of effective teams within the 21st century.  While much is known about individual adaptability, less is known concerning the factors which facilitate adaptive team performance and the resultant outcome, team adaptation.  In efforts to begin to delineate such factors, Burke, Stagl, Salas, Pierce, and Kendall [4] developed an integrative, multilevel model of team adaptation.  Within this model team adaptation is defined as, “a change in team performance, in response to a salient cue or cue stream, which leads to a functional outcome for the entire team” [p. 1190].  The proximal inputs to this outcome consist of a set of core constructs (i.e., situation assessment, plan formulation, plan execution, team learning, shared mental models, team situational awareness, and psychological safety) which comprise the emergent phenomena of adaptive team performance, a cyclical process which leads to team adaptation. In addition to the core set of constructs, Burke et al. [4] also identify several constructs which may serve as inputs to the adaptive cycle (e.g., task expertise, team expertise, team orientation, cognitive ability, openness to experience); however, there is not an explicit recognition of the role that culture may occupy.  Although conceptual and empirical work on the factors which impact a team’s ability to be adaptive are increasing [see 35, 24, 19], few of the efforts acknowledge or investigate the role that cultural diversity within teams may have on the components of the adaptive cycle or the resulting team adaptation. 


Culture can be defined as, “totality of socially transmitted behaviour patterns, arts, beliefs, institutions, and all other products of human work and thought typical of a population or community at a given time” [2].  In turn, the resulting knowledge, values, and preferences are utilized to interpret experience and assign meaning to collective interaction. It has been argued that when team members differ in their cultural orientations the team may benefit due to the variations in skills, personal experiences, and perspectives; however there must also be a degree of compatibility in knowledge structures such that members are able to agree upon and implement coordinated, collaborative action [1].  Specifically, while complementary heterogeneity can bring different cognitions and values to the task, thereby broadening problem-solving capacity, there is also potential for process loss as culturally diverse teams may experience interpersonal aversion, distrust, and dysfunction [14].  This is especially true early in a team’s life span when surface level diversity is likely to guide interpretation and action.  


While culture, as defined above, may have many referent points (e.g., organization, nation, team) within the current paper we focus on culture as conceptualized primarily in terms of those differences associated with nationality.  National culture has been found to explain between 25 and 50 percent of variation in attitudes (see Gannon, 1994).  It has also been found to impact many social behaviors that are either directly or indirectly related to a team’s ability to be adaptive.  For example, national culture has been found to impact preferences for, and the manner in which, social behaviors such as aggression, conflict resolution, social distance, helping, dominance, conformity, cognitive approaches, obedience, and leadership behavior [14, 16, 25, 26, 27, 31, 7] occur. In the next section, we will further elaborate on how one such cultural dimension may impact team performance within a dynamic task requiring adaptation.   

2.1
Uncertainty Avoidance


There are many cultural dimensions that appear in the cross-cultural and inter-cultural literature base.  In a review of the literature, Salas, Burke, Wilson-Donnelly, & Fowlkes [25] identified over forty definitions of various cultural dimensions.  In general, the cultural dimensions could be argued to fall within one of eight themes, describing cognitive and behavioural variance in: (1) human and power relations, (2) orientation to rules, (3) nature and (4) time,  (5) the allocation of status, (6) appropriateness of public affect, (7) differences in cognitive styles, and (8) degree to which context is expected in communication. While we would argue that the predominant number of cultural orientations that have been identified and applied to individual-level research would also impact team performance, the dimensions that we choose to begin our initial examination of culture and teams are: uncertainty avoidance [see 16], horizontal collectivism, vertical collectivism, horizontal individualism, and vertical individualism [see 32].   Given our interest in adaptive team performance and team adaptation, the primary cultural variable of interest to be described herein will be uncertainty avoidance.  Later papers will describe the effect of the other cultural orientations measured, their interaction, and impact on process and performance.

Uncertainty avoidance is defined as the degree to which individuals accept uncertainty or the potential for uncertainty in a given situation [16]. Individuals high in uncertainty avoidance find ambiguity to be threatening and/or stressful [28], making them less likely to identify cues in the environment that might suggest unexpected or unfamiliar situations. It has been suggested that team members high in uncertainty avoidance may be less likely to adapt to a changing situation [18]. Workers with low tolerance for uncertainty often prefer a specialized career, clear instructions, and avoid conflict or direct competition between employees [16]. On the other hand, those with a high tolerance for uncertainty believe in minimizing rules and rituals that govern interactions and will accept and encourage opposing information from other members [16]. 

Closely related to the construct of uncertainty avoidance is tolerance for ambiguity (TOA).  Team members’ tolerance for ambiguity refers to their ability to cope with ambiguous, unclear situations. Low tolerance for ambiguity, or “intolerance of ambiguity,” is defined as “a tendency to perceive or interpret information marked by vague, incomplete, fragmented, multiple, probable, unstructured, inconsistent, contrary, or unclear meanings as actual or potential sources of psychological discomfort or threat” [22, p. 608]. Tests of an individual’s tolerance for ambiguity determine their uncertainty avoidance in a situation. In other words, a high score on a tolerance for ambiguity test would mean that individual is low in uncertainty avoidance. Individuals’ tolerance for ambiguity has been related to performance in numerous studies. Teoh and Foo [30] found that entrepreneurs who scored highly on tolerance for ambiguity performed better and were more successful. High tolerance for ambiguity has also been related to greater confidence in decisions [13]. Additionally, Judge, Thoresen, Pucik, and Welbourne [17] found that tolerance for ambiguity was positively correlated with the ability to cope with change. Therefore, the following proposition was put forth:

Proposition 1:  A team’s level of TOA will be positively associated with ratings of openness to experience.


2.2
TOA, Team Process, and States

Prior research has shown that proactive information exchange within teams is related to adaptive team performance [6].  In a task environment which is dynamic, it is expected that the degree of total communication within teams who have a low tolerance for ambiguity will be greater than for those teams who have a higher tolerance. Specifically, in attempting to resolve the ambiguity and structure the environment members will increasingly seek out information in attempts to reduce anxiety.  However, while it is expected that more total communication will be witnessed by teams low in TOA, it is expected that the degree to which proactive information exchange is engaged in by these teams will be less than those teams high in TOA.  While no supporting evidence exists to suggest this pattern, we provide a two-fold rationale.  Specifically, low TOA teams will be busy querying sources for information, including fellow team members, thereby leaving little time for proactive communication.  Second, putting forth information prior to being asked itself represents a level of ambiguity in that the member may or may not actually need that information.  Team members who consistently offer unneeded proactive information may get dinged by other team members.  As such we put forth the following proposition:

Proposition 2:
Team composition will impact the extent to which teams engage in proactive information exchange.  There will be a positive relationship between team TOA and proactive information exchange. 

Supporting behaviour is another component of teamwork which has shown to be important to team effectiveness.  Supporting/backup behaviour has been defined as, “the discretionary provision of resources and task-related effort to another members of one’s team that is intended to help that team member obtain goals as defined by his or her role when it is apparent that the team member is failing to reach those goals” [23, p. 392-393]. Supporting behaviour is an important component of adaptive team performance in that it can facilitate error catching, strategy change, and can facilitate adjustment of workload when cognitive or behavioural resources become depleted.  However, in cases in which there is not a legitimate need for back-up behaviour the provision of such behaviour can actually detract from performance as it leads to redundant behaviour [23].  Within culturally diverse teams there may be less of a tendency to engage in back-up behaviour due to issues related to trust and a decreased ability to read the verbal and non-verbal cues which may signal a need for such behaviour.  As such we put forth the following proposition: 


Proposition 3: 
Team composition will impact the degree to which members are likely to engage in back-up behaviour.  Culturally heterogeneous teams will be less likely to engage in such behaviour than homogeneous teams. 

Due to the knowledge we have about adaptability in teams, we believe that team metacognition is a process that can help improve performance in multicultural teams. Metacognition is an individual’s awareness of his own thought processes [10]. There has been considerable study of metacognition in individuals, but the study of metacognition in teams is still in the early stages. We define team metacognition as the team’s awareness of the processes and emergent states which affect their mission. There are a number of components that make up metacognition—metamemory (i.e., knowledge and awareness of ones’ strategic behaviors and memory systems), metacomprehension (i.e., monitoring of one’s understanding of information), and self-regulation (i.e., planning, monitoring and adjusting one’s learning). In the current context, we are specifically interested in metacomprehension. Metacomprehension refers to an individual’s conscious process of knowing about and how to comprehend [3]. Furthermore, this process involves not only recognizing that comprehension did not occur, but also implementing strategies to repair this failed comprehension [8, 33]. Teams in organizations and on the battlefield receive messages that must be understood and interpreted. The accuracy at which this information is comprehended plays a critical role in the decision making process. Without properly comprehending the information and recognizing when accurate comprehension occurs, ineffective decisions will be made. Metacomprehension can help the team interpret these messages in order to make effective decisions. However, relatively little research focusing specifically on metacomprehension was found. See [15, 21] for examples.


With examining metacomprehension we not only expect that it will be positively related to the team’s decision making performance, but argue that it will also be impacted by the team’s composition.  Earlier it was argued that teams low in TOA might be less likely to recognize environmental cues that are discrepant with their current cognition as compared to mixed or high TOA teams.  Similarly, we argue that teams low in TOA will engage in less metacomprehension.  We argue that the reflection and regulatory processes that are engaged in during both metacognition and metacomprehension serve to promote uncertainty as members attempt to self-assess and identify how strategy may need to be modified. As such the following propositions are put forth: 


Proposition 4:
The cultural composition of the team will moderate the degree to which teams will engage in metacomprehension within a dynamic environment. 

Proposition 5:  Metacomprehension will be positively related to team decision making performance.


2.3 TOA and Team Performance/Adaptation

Culturally heterogeneous teams have the potential to perform at higher levels than homogeneous teams due to the diversity of perceptions and viewpoints that exist within heterogeneous teams.  In attempting to manage the diverse perspectives heterogeneous teams are likely to take longer to make decisions.  Furthermore, as the tolerance for ambiguity within a team increases decision latency will become smaller as compared to teams lower in tolerance for ambiguity.  Teams who are less tolerant of ambiguity will spend more time attempting to gather as much information as possible within dynamic environments, conversely high TOA teams will be more comfortable with making a decision with a smaller amount of information in such situations.  Therefore, the following proposition is made with regard to how cultural dynamics on the team may impact the timeliness of the team’s decisions.

Proposition 6:
The cultural composition of the team will impact decision latency such that mixed teams will take longer to make decisions.

Teams that are heterogeneous with regards to TOA while taking longer to make decisions, will be likely to produce more accurate decisions than homogeneous teams due to the diversity of perspectives.  There are two conceptual rationales for this prediction.  First, the environmental cues which the members of homogeneous teams attend to are likely to be more congruent than those of heterogeneous teams.  Teams who have moderate levels of TOA (i.e., mixed teams) are likely to attend to slightly different environmental cues, thereby providing more information for discussion.  For example, members who are more tolerant of ambiguity will more readily attend to cues that may be discrepant from their original cognition then those low in TOA.  Second, members who are lower on tolerance for ambiguity will be likely to collect more information as compared to those who are more tolerant of ambiguity.  The interaction between the amount of information collected and the different cues which members attend to should provide more accurate decisions.  This is assuming that members can manage any conflict that may occur.  It is expected that the leader may occupy a key role in navigating the complexity inherent within such discussions.  Therefore, the following proposition is put forth:

Proposition 7:
The cultural composition of the team will impact decision accuracy such that mixed teams will make higher quality decisions as compared to homogeneous teams.

3.0
methods

3.1
Participants


Two hundred thirty-four students, comprising 81 three-person teams, from a large southeastern university participated in PC-based simulation (i.e., Distributed Dynamic Decision-making Simulation for Stability and Support Operations, DDD-SASO) created by Aptima Inc.   The average age of participants was 21.57 years (range 18-64 years of age) of which approximately 36% had worked in a multicultural team prior to the study. Participants volunteered for the study and were compensated twenty dollars for their time.  


Participants served in either the role of one of two division staff officers or a battalion staff officer in a command environment in which they were required to work as a team to gather intelligence as well as manage information and resources. The task itself has been characterized as requiring adaptability, coordinated interdependent action, and the need to make trade-offs in employing assets.

3.2
Design and Procedure

A mixed design was used that employed four-levels of the between subjects factor (team composition) and two levels of the within subjects factor (performance segment).  Team composition was manipulated with respect to individual’s preference for tolerance for ambiguity (TOA).  This resulted in the following team compositions: (1) homogeneous teams high on TOA, (2) homogeneous teams low on TOA, and (3) heterogeneous teams, representing a mix of high and low TOA.  Heterogeneous teams were further divided into those which were dominated by members high in TOA (i.e., two members high in TOA, one member low in TOA) and those dominated by members low TOA (i.e., two members low in TOA, one member high in TOA).  Participants were recruited through an automated system.  Once participants signed up for the study they were required to complete an online measure indexing their TOA.  Based on their scores participants were designated as either high or low on TOA and then randomly assigned to one of the levels of team composition. Dependent variables within the experiment include teamwork behaviors, affective states (e.g., anxiety, self efficacy), shared mental models, indices of workload, individual, and team performance. 

Upon arrival participants were randomly assigned to one of the three roles (i.e., G2, G3, S3).  Participants then completed the following measures: informed consent, demographics, trait anxiety, and metacognition. Prior to beginning the simulation, participants received task training. Training focused on a background to the conflict in Bosnia where the simulation takes place, a review of the simulation buttonology, and specialized training for each team member’s role describing the resources available throughout the simulation. Following completion of the training presentation participants completed a short training mission representative of the mission to be completed during the performance period.

Once the performance session began, participants were told they had 25 minutes to complete the mission. After five minutes, trainees received an email from their “commander” (played by the experimenter) indicating that they only had five more minutes to complete the mission. At the completion of the mission, participants were asked to complete the following post-simulation measures: metacognitive, self-efficacy, and trait anxiety measures, as well as rate themselves and their teammates on workload and teamwork. All communication was also captured for later analysis. Once all questionnaires were turned in participants were paid, debriefed by the experimenter, and given contact information if they should wish to receive additional information at a later time.


3.3
Materials

These include: (a) informed consent form, (b) demographic data form, (c) TOA questionnaire, (d) horizontal and vertical dimensions of individualism/collectivism questionnaire, (e) openness to experience questionnaire, (f) metacognitive questionnaire, (g) self-efficacy questionnaire, (h) trait anxiety measure, (i) teamwork questionnaire, (j) workload indices, (k) training materials, and (l) debriefing form.  Only those measures related to the propositions put forth earlier will be described herein.

3.3.1
Tolerance of Ambiguity

This research utilized McLain’s (1993) Multiple Stimulus Types Ambiguity Tolerance (MSTAT) questionnaire. The MSTAT questionnaire is a 22-item self-report Likert-type instrument that assesses how individuals respond to perceived ambiguity in a situation (α=.88). 


3.3.2
Openness to Experience


Openness to experience is one of the individual characteristics that can affect the adaptive cycle. It represents multiple traits in an individual, including their curiosity, imagination, sensitivity to aesthetics, level of independent thinking, and amenability to new ideas, among other things. This construct was measured using a nine-item scale adapted from the NEO PI-R (Costa & McCrae, 1992).  Within the current sample reliability was acceptable (α=.77).  This was measured to provide an indication of convergent validity with respect to our primary construct of interest, tolerance of ambiguity.


3.3.3
Metacognitive Skills Inventory

Participant’s metacognitive state was measured using Blum, Staats, and Cochran’s (1999) Metacognitive Skills Inventory (MSI) scale. This 45-item measure was adapted from two scales—the State Metacognitive Inventory (O’Neil & Abedi, 1996) and the Problem Solving Inventory (Heppner, 1994)—and assesses participant’s awareness and perception in regards to planning, organization, and evaluation strategies used during problem solving. The MSI contains two subscales—a confidence subscale to assess one’s faith in problem solving ability and a decomposition subscale to assess one’s ability to analyze a problem and develop a strategic plan to solve that problem. The reported reliability coefficients for the MSI (α=.92) and for the subscales (α=.81 to α=0.85, respectively) are acceptable.

3.3.4
Teamwork


At the completion of the simulation, team members were asked to rate themselves and their teammates on four teamwork dimensions— communication (i.e., extent to which team members exchanged relevant information when it was needed), back-up behaviour (i.e., how well team members transferred and/or shared tasks within the team to prevent overload), coordination and information-management behavior (i.e., reflecting how team members traded information and efficiently organized tasks), and leadership/team orientation (i.e., how well the team understood the tasks and agreed on decisions made).  Each teamwork behaviour was assessed through the use of a single item.  Future plans include analyzing team communication for a more robust measure.

3.3.5
Decision making performance

Decision making performance was based on three measures —accuracy, timeliness, and overall performance. Accuracy is based on an individual’s under or over assignment of resources to the four event areas of the simulation. Timeliness (i.e., task latency) reflects the team’s ability to react promptly to an event area in order to gather information and deploy a resource to that event area. The quicker that a team responds, the lower the task latency score they will receive. Overall performance is an objective measure provided by the program and reflects a combination of accuracy, timeliness, and decision confidence. Confidence in decision is calculated based on the rating that team members provide before deploying a resource to an event area. A higher score, while does not necessarily indicate that a better decision was made, indicates the team’s confidence that they made the right decision.

4.0
Results

Propositions were analyzed using a series of ANOVAs (Propositions 3, 6, 7), repeated measures ANOVA (Propositions 4), and correlational analyses (Propositions 1, 2, 5).  Findings for each proposition are documented below.

The first proposition predicted that openness to experience would be positively correlated with tolerance for ambiguity.  Results of a correlational analysis provided support for Proposition 1 (r=.619, p<.05). Propositions 2 and 3 dealt with the relationship between team composition with regard to culture and specific teamwork dimensions.  Proposition 2 predicted a positive relationship between a team’s TOA level and proactive communication.  While the evidenced correlation was in the predicted direction, it was not significant.  As such, results failed to support Proposition 2 (r=.098, p>.05).   Proposition 3 predicted that cultural diversity would significantly impact the degree to which supporting behaviour occurred within the teams.  Specifically, it was predicted that mixed teams would have the least supporting behaviour and teams who were homogeneous and high on TOA would have the most supporting behaviour; homogeneous teams low on TOA were expected to have a moderate amount thereby falling in between the other two team compositions.  Although approaching significance, results of an ANOVA did not offer support for Proposition 3 (F(3,74)=2.38, p=.077, eta2=.093).  See Table 1 for mean back-up behaviour by cultural composition of team. 



Table 1:  Mean Back-Up Behavior by
 Team Composition

		Team Composition

		Mean

		Std. Deviation



		Low TOA (homogeneous)

		4.9091

		.89786



		2 Low TOA, 1 High TOA (heterogeneous)

		5.1538

		.77717



		2 High TOA, 1 Low TOA (heterogeneous)

		4.3542

		1.13835



		High TOA (homogeneous)

		4.5942

		.75181





Propositions 4 and 5 pertain to the impact of team composition on the degree to which members engage in metacomprehension and metacomprehension’s relationship to team decision making performance, respectively.  Due to the fact that metacomprehension was assessed at two points in time, Proposition 4 was tested with a repeated measures ANOVA.  Results offered partial support for Proposition 4 indicating a main effect for time (F(1,71)=41.61, p<.05, eta2=.369) and team composition (F(3,71)=5.18, p<05, eta2=.180); however the interaction did not achieve significance (F(3,71)=2.07, p>.05, eta2=.080).    Examination of the means in Table 2 along with post-hoc tests indicate that in general teams reported a tendency for significantly higher levels of metacomprehension prior to the performance then at the conclusion of performance.  There was also a main effect for team composition such that homogeneous teams high in TOA exhibited significantly more metacomprehension than either homogeneous teams low in TOA or mixed teams dominated by high TOA members.  The subscripts in Table 2 identify the exact location of the specific differences. 

Table 2: Metacognitive Activity by Team Composition

		Team Composition

		Metacognition

		Mean

		Std. Deviation



		Low TOA (homogeneous)a

		Time 1

		130.36

		6.72



		 

		Time 2

		126.39

		7.82



		2 Low TOA, 1 High TOA (heterogeneous)

		Time 1

		134.69

		8.74



		 

		Time 2

		130.17

		11.89



		2 High TOA, 1 Low TOA (heterogeneous)b

		Time 1

		131.48

		8.42



		

		Time 2

		123.17

		9.12



		High TOA (homogeneous)a,b

		Time 1

		139.76

		6.23



		 

		Time 2

		130.14

		7.48





An examination of the data indicated that levels of metacomprehension at Time 1 were not significantly related to overall team performance (r=.191, p>.05), therefore correlational analyses were used to examine Proposition 5.  Results suggest support for Proposition 5 in that there was a positive relationship between metacomprehension activity as reported by the teams and overall performance on the task (r=.374, p<.05).

Proposition 6 was examined with an ANOVA in which decision latency was the dependent variable and team composition was the independent variable.  ANOVA results support Proposition 6, in that team composition had a main effect on decision latency (F(3,74)=4.25, p<.05, eta2=.154).  Examination of Table 3 along with post-hoc tests indicate that homogeneous teams with a high tolerance for ambiguity took significantly longer to make decisions than mixed teams that were dominated by high TOA.  

Table 3: Mean Decision Latency by Team Composition

		Team Composition

		Mean

		Std. Deviation



		Low TOA (homogeneous)

		522.8696

		63.09394



		2 Low TOA, 1 High TOA (heterogeneous)

		556.6154

		52.15448



		2 High TOA, 1 Low TOA (heterogeneous)a

		564.1875

		34.32243



		High TOA (homogeneous)a

		514.8182

		42.36085





Proposition 7 was examined with an ANOVA in which decision quality/accuracy was the dependent variable and team composition was the independent variable. Results offer marginal support for Proposition 7 indicating that team composition had played a role in decision quality (F(3,75)=2.66, p=.05, eta2=.101).  However, the specific differences were not as predicted.  Analysis indicated that homogeneous teams high in TOA had decisions that were of significantly higher quality (i.e., accuracy) than mixed teams that were dominated by high TOA values. Subscripts in Table 4 indicate where specific differences exist. 

Table 4: Mean Decision Accuracy by Team Composition

		Team Composition

		Mean

		Std. Deviation



		Low TOA (homogeneous)

		2.0435

		1.33070



		2 Low TOA, 1 High TOA (heterogeneous)

		2.5000

		1.55662



		2 High TOA, 1 Low TOA (heterogeneous)a

		1.5000

		.73030



		High TOA (homogeneous)a

		2.6818

		1.58524





5.0
COncluding comments


Multicultural teams are increasingly being used to accomplish a variety of tasks, including dynamic tasks that require team adaptation in order to be successful.  While much is known about how cultural orientation impacts individual-level behaviour, much less is known about how such orientations impact teams.  As teams are required to collaborate and integrate their resources, perspectives, and skills in order to successfully complete a task it was expected that different cultural orientations would differentially impact team performance.  The current study served to conduct an initial examination of how the cultural composition of the team may impact team process and performance on a task requiring adaptation.  Results of this initial investigation indicated mixed findings pertaining to how cultural composition within the team may impact the processes that have been argued to lead to team adaptation, indicating that further analysis is needed.  While results suggested that team composition did impact the degree to which the team engaged in metacomprehension, the degree to which they were open to experience, and the amount of time and accuracy of team decisions, cultural composition did not significantly impact teamwork behaviors.  This later finding indicates that more research is needed to determine specific mechanisms that contributed to the team’s composition resulting in different levels of team performance.   While the initial analyses examining teamwork and team composition did not yield significance we remain hopeful that a more robust analysis of the teams’ communication patterns and content will provide additional insight.  The indicators of teamwork that were used in the present analysis are fairly weak as they are representative of a single item for each teamwork dimension.  It is expected that this may have contributed to the current findings with regards to teamwork.  


Results also begin to shed light on how cultural composition impact the processes involved in team decision making.  Specifically, results indicated a trend for mixed teams to take longer to make decisions than homogeneous teams.  At a more focused level, teams that were homogeneous and high in tolerance for ambiguity were able to make significantly quicker decisions than mixed teams that were dominated by high levels of tolerance for ambiguity.  There is an interesting interplay happening here such that the mixed team dominated by low tolerance for ambiguity made decisions slightly quicker than those mixed teams dominated by high tolerance for ambiguity.  This same pattern holds for the accuracy of decisions.  It appears that at least with regard to the current task decisions of higher quality and timeliness were made by teams in which all members had high levels of TOA, however when given the choice of a mixed team it seems better to have one in which members’ cultural orientation reflects a tendency toward low tolerance.  The results reported herein just begin to scratch the surface of the interplay of cultural orientation, team composition, and the processes that lead to effective team performance.  Additional analyses will be conducted to further unpack the complexities and the interplay between various cultural orientations with respect to team process and performance. It is our hope that the results provided will serve to promote thought and continued research in the areas of multicultural teams.  Moreover, while team members were together for a total of two hours within the current investigation the actual performance session was relatively short.  Future investigations should examine processes over a longer time period as the findings here are most generalizable to teams early in their life cycle. 
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Abstract 


The present study examines a causal model of adaptive performance in multicultural team settings.  Dispositional traits are posited to influence adaptive performance through the mediating mechanisms of stress appraisals and self-efficacy.  Beyond examining the causal paths associated with predictors, the study includes a commensurate focus on adaptability as an outcome and addresses the measurement issues that surround adaptive performance.  Results support the posited causal model across divergent measurement methods for adaptive performance.  Implications for the selection and training of multicultural teams, and directions for future research are discussed.


Multicultural teams have become the standard in business and governments around the world (Connaughton & Shuffler, 2007; Ilgen & Pulakos, 1999).  This cultural diversity has created new work demands and placed greater emphasis on the need to be adaptable.  Although adaptability is recognized as a crucial aspect of effective teamwork (Burke, Stagl, Salas, Pierce, & Kendall, 2006; Chen, Thomas & Wallace, 2005), particularly multicultural teamwork, a consistent definition and understanding of adaptability is absent in the literature (for a review see Stokes, 2008).  Consequently, researchers often operationalize adaptability in terms amenable to their study, paying less attention to construct validity and diminishing our ability to compare results across studies.  For example, adaptability can be construed as a predictor or an outcome.  Further complicating matters, researchers examining adaptability as an outcome have used differing measurement methods (e.g., Griffin & Hesketh, 2003; Kozlowski et al., 2001; LePine, 2005; Pulakos, Schmitt, Dorsey, Arad, Hedge, & Borman., 2002; Zaccaro & Banks, 2004).  Considering the divergent approaches adopted, it is important to clarify the prediction of adaptability on both sides, predictor and outcome, and across measurement methods.  Therefore, the intent of the present research is to examine a causal model of adaptive performance, combining the two most prominent outcome measures (subjective ratings and objective task scores), in an effort to ensure generalizability of results and offer clear guidance in terms of the selection and training of multicultural teams.

1.0
predicting adaptive performance


There appear to be three general categories associated with predicting adaptive performance: cognitive, dispositional traits such as personality variables, and situational influences.  General and specific cognitive abilities (e.g., Allworth & Hesketh, 1999; LePine, Colquitt, & Erez, 2000; Pulakos et al., 2002) and personality factors (e.g., Allworth & Hesketh, 1999; Griffin & Hesketh, 2003; LePine et al., 2000; Pulakos et al., 2002) have been consistently related to adaptive performance.  Of the Big Five, the personality factors Openness to Experience and Neuroticism are the best predictors of adaptive performance (e.g., Allworth & Hesketh, 1999; LePine et al., 2000).  Conscientiousness and Extraversion have received marginal support as predictors of adaptive performance (e.g., Griffin & Hesketh, 2003; Pulakos et al., 2002).  Beyond the traditional, global constructs of cognitive ability and personality factors, unique predictors of adaptive performance have been identified, including change-related self-efficacy and prior experience with adaptive situations (e.g., Allworth & Hesketh, 1999; Griffin & Hesketh, 2003; Pulakos et al., 2002).  Griffin and Hesketh (2003) have explored situational influences, finding that job complexity and management support influence adaptive performance.

1.1
An Adaptive Profile of Dispositional Traits 


Although numerous predictors have been examined, it is not clear why they predict adaptive performance.  A NATO research team attempted to determine the profile of an adaptive worker, revealing a three-factor indicator of adaptive performance (Svensson, Lindoff, Anderson, Norlander, & Sutton, 2005).  Data collection sites were chosen based on their high need for adaptive performance in workers, although a criterion measure of adaptive performance was not assessed.  The intent was to identify latent factors denoting an adaptive worker profile, not predict adaptive performance.  This research examined numerous indicators of adaptability, including personality and cognitively-oriented variables.  The data reduction and modelling efforts revealed that most indicators loaded on three factors: 1) Instability, 2) Adaptability, and 3) Need for Structure.  Instability was composed of Fear of Invalidity and Neuroticism.  Adaptability was composed of Emotion Regulation and Cultural Adjustment.  Need for Structure was composed of Personal Need for Structure and Need for Cognitive Structure.  (Each indicator is explained in more detail below.)  Note that in these research efforts, adaptability has been designated and operationalized as a predictor variable (as opposed to an outcome variable).  The present research expanded upon research by Svensson et al., (2005) by including a criterion measure of adaptive performance to provide predictive validity to the identified adaptive profile.  In the present research adaptability as a predictor and adaptive performance as an outcome are operationalized as separate constructs, each with their own measurement scales.  Adaptability is assessed by emotion regulation and cultural adjustment, and adaptive performance is assessed as an outcome measured by subjective performance ratings and objective performance scores. 


1.2
Proximal Predictors of Adaptive Performance


Identification of predictive traits does not explain how or why such traits affect adaptive performance.  To gain such an understanding, proximal predictors must be examined.  Task specific stress appraisals, which have yet to be examined in the context of adaptive performance, and adaptive specific self-efficacy are two such proximal predictors.  

1.2.1
Stress Appraisals  


As opposed to viewing the notion of ‘fit’ as determined solely by an observer, individuals themselves evaluate whether their skills and abilities are commensurate with the requirements of the situation.  Such evaluations are referred to as stress appraisals (Lazarus & Folkman, 1984).  Stress appraisals are comprised of two evaluative components: primary and secondary.  Primary appraisals evaluate the personal relevance of a situation in terms of the potential threat it presents in relation to the individual’s goals, values, and beliefs.  Secondary appraisals evaluate one’s resources for responding to the demands of the situation. The primary and secondary evaluative components combine to result in a continuum of appraisal outcomes where individuals range from being challenged to threatened (Blascovich & Mendes, 2000).  Threat appraisals occur when individuals believe their resources, such as skills and abilities, are disproportionate to the demands of the situation.  Challenge appraisals occur when individuals construe their resources as proportionate to or exceeding situational demands.  Threat and challenge appraisals have been found to differentially affect performance and physiological responses (Schneider, 2004; Tomaka, Blascovich, Kelsey, & Leitten, 1993) and affective outcomes (Schneider, 2004). 


Dispositionally adaptive individuals will likely appraise highly demanding and complex situations as a challenge, whereas non-adaptive individuals should appraise the situation as a threat.  In accord with the notion of person-environment fit, adaptive individuals will have the appropriate abilities and other characteristics needed to respond to a complex situation.  For example, adaptive individuals tend to be low in need for structure, embracing the uncertainty and spontaneous nature of changing situations (Svensson et al., 2005), and they are typically higher in cognitive ability.  This low need for structure decreases the potential threat of adaptive situations (primary appraisal), and the higher cognitive ability serves as a coping resource (secondary appraisal).  Thus, such individuals may appraise adaptive situations as a challenge, contributing to higher adaptive performance.

1.2.2
Self-Efficacy


Although self-efficacy has often been identified as a significant predictor of adaptive performance (Allworth & Hesketh, 1999; Griffin & Hesketh, 2003; Kozlowski et al., 2001; Pulakos et al., 2002), it has yet to be examined as a mediator of effects on adaptive performance.  Research has indicated that self-efficacy often serves as a proximal predictor of general performance while other individual attributes tend to be distal, or antecedent to self-efficacy (e.g., Gist & Mitchell, 1992; Mathieu, Martineau, & Tannenbaum, 1993).  The present research construed self-efficacy as a mediator of the effects of dispositional traits and stress appraisals on adaptive performance.  As presented in Figure 1, dispositional adaptability (i.e., adaptive profile) is expected to influence individuals stress appraisals, which in turn influence self-efficacy, and ultimately adaptive performance.  

In summary, the hypothesized model presented in Figure 1 clarifies the casual mechanisms through which adaptive performance is likely influenced.  It expands upon previous research on dispositional adaptability, and posits the mediating variables (i.e., stress appraisals and self-efficacy) through which adaptive performance is enhanced.  Further, by including two prominent measures of adaptive performance (subjective ratings and objective performance scores), we can investigate convergence of results. 


Hypothesis 1: Stress appraisals and self-efficacy will mediate the relationship between dispositional adaptability and adaptive performance (subjective and objective) in multicultural teams.  



[image: image1]

2.0
method


2.1
Participants


As part of a larger study, a total of 275 people (59% female) from a midwestern university population volunteered to participate in the study in exchange for course credit (200 subjects) or for monetary remuneration (75 subjects) in the amount of $30.  The sample was culturally diverse with 64% Caucasian, 16% African American, 17% international students primarily from India, and 3% of other nationalities.  The age distribution of the sample ranged from 18 to 49, mean = 21.  Due to computer malfunctions, data involving objective adaptive performance were only available for 150 participants. As the focus of the present research is on multicultural teams, analysis of the hypothesized model presented in Figure 1 was limited to mixed culture teams only (N = 25 teams, 125 individuals).  


2.2
Materials 


2.2.1
Adaptive Profile


Considering Svensson et al.’s (2005) findings, the profile of an adaptive worker appears to be based on an amalgamation of various cognitive and affective components.  To be an effective adaptive performer, one must have conducive information processing capabilities (e.g., low need for cognitive structure) as well as conducive personality characteristics (e.g., high emotional stability).  Scales from the International Personality Item Pool – Five-Factor Model (IPIP-FFM), http://ipip.ori.org/, were used in the present study to assess neuroticism as an indicator of instability and openness as a component of cultural adjustment.  Participants were asked to rate their agreement with each item based on a 5-point scale (1 = strongly agree, 5 = strongly disagree).  The reliabilities were acceptable:  Neuroticism α = .82 and Openness α = .76.  

Consistent with Svensson et al., (2005), the validated measures of Need for Cognitive Structure, Personal Need for Structure, Personal Fear of Invalidity, Cultural Adjustment, and Emotion Regulation were used in the present research to assess various cognitive and affective indicators of an adaptive profile.  As depicted in Figure 1, these measures were intended to serve as indicators of the aforementioned factor structure that captures the adaptive profile of an individual.  However, the measurement model for the three-factor structure was not supported, and was therefore modified.  The results of the factor analysis are reviewed in the following section.   


2.2.2
Need for Cognitive Structure (NCS)  

The NCS is a 20-item scale that assesses an individual’s tendency to use cognitive structuring for decision-making, especially if the situation involves uncertainty.  An example item is “I don’t like to work on a problem that does not have a clear-cut solution.”  Participants rated their level of agreement with each item using a 5-point scale (1 = strongly disagree, 5 = strongly agree).   Individuals high in NCS (e.g., those that would strongly agree with the example item) rely more on scripts, schemas, and past experiences to cognitively structure a situation in an effort to gain certainty (Bar-Tal, 1994; Svensson et al., 2005).  Low NCS individuals use more complex decision-making processes, such as hypothesis generation, and they are more willing to re-evaluate a decision when presented with new information.  The reliability for the scale was acceptable (α = .86), and a single composite score was calculated based on the average of all 20 items.  


2.2.3
Personal Need for Structure (PNS)


 The PNS is a 12-item scale that assesses the degree to which individuals prefer structure and clarity in situations and dislike ambiguity (Thompson, Naccarato, Parker, & Moskowitz, 2001).  An example item is “I become uncomfortable when the rules of a situation are not clear.”  Participants rated their level of agreement with each item using a 5-point scale (1 = strongly agree, 5 = strongly disagree), and a single composite score was calculated based on the average of all items.  The reliability in the present study was acceptable (α = .84).  Note that a preference for structure is assessed by both the NCS scale and the Personal Need for Structure (PNS) scale.  However, the NCS is more specific to decision-making activities, whereas the PNS assess a general preference for structure. 

2.2.4
Personal Fear of Invalidity (PFI)

Individuals high in PFI are driven by a concern with committing errors when confronted with decision-making (Thompson et al., 2001).  They tend to be preoccupied with the consequences and perceived risks associated with an undertaking and apprehensive of evaluation.  In an effort to avoid potential mistakes, they may vacillate between options and resist commitment to situations or options, resulting in delayed responses (Svensson, et al., 2005).  The PFI is a 14-item measure that uses a 5-point response scale (1 = strongly agree, 5 = strongly disagree).  An example item is “I wish I did not worry so much about making errors.”  The reliability found in the present study was acceptable (α = .79). 

2.2.5
Cultural Adjustment (CA)

The Intercultural Adjustment Potential Scale (ICAPS; Matsumoto et al., 2001) was developed as a generalizable measure of cultural adjustment.  As opposed to assessing context- or cultural-specific knowledge or attitudes, ICAPS taps underlying psychological skills that facilitate adaptation and cultural adjustment.  The 55-item scale taps four constructs that are purported to be necessary for effective intercultural adjustment: emotion regulation, openness, flexibility, and critical thinking.  Emotion regulation is concerned with the experience of negative emotions and overly emotional reactions to the environment (example item: “I get angry easily”).  Openness as measured by ICAPS is tantamount to the personality factor of openness to experience.  Flexibility is intended to assess flexibility with regard to traditional ideas and social roles (example item: “I think women should have as much sexual freedom as men”).  Finally, critical thinking (or creativity) assesses a desire for self-direction and freedom from arbitrary constraint (example item: “The average citizen can influence governmental decisions”).    


In the interest of parsimony, the full 55-item ICAPS scale was not used in the present study.  All items pertaining to the openness factor in ICAPS were excluded as the assessment of this factor was redundant with openness to experience as captured by the IPIP personality scale.  Based on Matsumoto et al.’s (2001) results, only those items that exceeded their established criterion for factor loadings, ≥ 0.196, were included in the present study in an effort to increase reliability.  Thus, for the remaining three factors, 9 items assessed emotional regulation, 6 items assessed flexibility, and 6 items assessed creativity.  The factors of flexibility, creativity, and openness (as measured by the IPIP) were combined in a composite score representing cultural adjustment (α = .75).  As described below, the factor of emotion regulation will be extracted as a separate measure.   Participants were asked to rate their agreement on a 5-point response scale (1 = strongly agree, 5 = strongly disagree).


2.2.6
Emotion Regulation (ER)


Consistent with Svensson et al., (2005), the ICAPS subscale assessing emotion regulation was used as a separate measure purported to load on the latent variable of adaptability (see Figure 1).  The response scale is the same as reported above for the full ICAPS.  High scores denote poor emotion regulation.  The reliability was acceptable (α =.77) after deleting the following item: “People should not care what other people do.”  


2.2.7
Stress Appraisals  

As opposed to the two-item measure of appraisals used in previous research (e.g., Tomaka, et al., 1993), the present study used an expanded, ten-item measure of stress appraisals developed and validated by Schneider (in press).  Seven items assessed primary appraisals (example item: “How threatening to you expect the upcoming task to be”), and three items assess secondary appraisals (“How able are you to cope with this task”).  Participants were asked to respond on a 5-point response scales.  As with self-efficacy, the stress appraisals scale was administered twice (following training and again following the first task session) to account for changes in appraisals due to continued task experience.  The reliabilities for both administrations were acceptable: at Time 1, primary appraisals α = .74, secondary appraisals α = .86; at Time 2, primary appraisals α = .82, secondary appraisals α = .88.  A ratio (primary/secondary) was calculated to yield an overall stress appraisal score.  Using this ratio, high scores denote greater threat and lower scores denote challenge (a more adaptive evaluation).

2.2.8
Self-Efficacy


The measure used in the present study was based on the self-efficacy measure developed by Griffin and Hesketh (2003).  The 14-item measure is specific to self-efficacy beliefs pertaining to adaptive behaviors and was developed to correspond to the dimensions of the adaptive performance taxonomy (Pulakos et al., 2000).  The items were modified in the present study to align with the experimental task.  Using a 5-point scale (1 = not at all confident, 5 = certain), participants rated their confidence in their being able to achieve each of the behaviors as they pertain to the task.  For example, “Rate your level of confidence in being able to adjust to new processes or procedures” and “…form good relationships with people of different cultures.”   To account for changes in beliefs due to task experience, the scale was administered twice: once following the training session (α = .94) and again following the first task session (α = .95).  


2.3
Task Apparatus


A team-based laboratory task, Computer-based Aerial Port Simulation (CAPS), developed by AFRL/RHAL was used as the research platform.  The hardware included five networked PCs that participants used to perform the task, and a sixth PC served as the experimenter station for data upload and scenario manipulation.  The CAPS software is a computer-generated, five-player simulation program of the logistics operations associated with an aerial port squadron (Lyons, Stokes, Palumbo, Boyle, Seyba, & Ames, in press).  A team was composed of five functional stations: (a) passenger services, (b) fleet services, (c) cargo services, (d) ramp services, and (d) air terminal operations flight (ATOF).  The stations are interdependent, for example, fleet services cannot clean the aircraft until passenger services has unloaded all passengers.  Similarly, cargo services cannot process in-bound cargo until ramp services transports and unloads the cargo.  Thus, participants must coordinate and communicate their individual activities to achieve the shared goal of preparing aircraft for takeoff in sufficient time.  Due to the high degree of communication required to complete this task, a vital component of the CAPS software is the instant message (IM) system.  Participants are able to communicate needed information to other team members individually or globally (see screen display, Figure 2).  

Figure 2:  CAPS General Screen Display
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For the present study, the experimenter generated two 30-minute task sessions.  The second session was more complex involving the repurposing of aircraft as well as a communication breakdown, which required adaptive responses from the participants.  Specifically, for the third aircraft, an IM was sent to all team members that stated there had been a destination change and all passengers and cargo must be repurposed.  That is, the passengers and cargo already loaded onto the aircraft had to be taken off the aircraft and new passengers and cargo for the revised destination had to be loaded.  Further complicating matters, a communication breakdown in the IM system occurred 2 minutes into the repurposing event.  With certain communication links down, participants had to reroute information through previously unused communication paths.  However, participants were not informed of this option.  Rather, they had to discover, or adapt to, the situation on their own. 


2.3.1
Adaptive Requirements


CAPS served as an excellent tool to assess adaptive performance as three aspects emphasize adaptability: (a) the repurposing of aircraft, (b) the communication breakdown, and (c) the interdependency of the task.  Manipulation checks were created for the present study to ensure the adaptability requirements of the task were perceptible to the participants.  The scale was administered twice, once immediately following the end of each task session.  Based on a response scale ranging from 1 ‘not at all’ to 5 ‘extremely’, two items assessed perceived adaptability requirements: 1) In your opinion, how difficult was this task?  2) To what degree do you feel you had to adjust or adapt your behavior to cope with the task demands?  In addition, two items assessed perceived task interdependence: 3) To what degree do you feel your performance on this task was dependent on the performance of your team mates?  4) To what degree do you think your team mates’ performance would have suffered if you did not perform your job?  


2.4
Performance

2.4.1
Objective Task Performance


Individual task performance scores were calculated per aircraft and adaptive event for each station based on requisite duties.  A total of ten individual performance scores were calculated: five aircraft in Session 1, three aircraft in Session 2, one repurposing event in Session 2, and one communication failure in Session 2.  The scores were then standardized to allow comparison across aircraft and adaptive events.  Performance scores for the eight aircraft are considered standard performance as the situation was relatively static and consistent with the training scenario.  Conversely, the performance scores for the repurposing and communication failure events are considered adaptive due to the increased complexity inherent in the events.  As the communication failure overlapped the repurposing event, a composite score was created to represent adaptive performance.  


2.4.1
Subjective Task Performance

Griffin and Hesketh’s (2003) adaptive performance rating scale was used to obtain subjective performance scores.  The rating scale is composed of twenty items which tap seven out of eight of the Pulakos et al., (2000) adaptive performance dimensions: handling crisis situations, problem solving, new learning, interpersonal adaptability, cultural adaptability, coping with uncertainty, and coping with stress.  Similar to Griffin and Hesketh’s study, the eighth dimension (i.e., physical adaptability) was excluded as it was irrelevant to task requirements.  Participants were asked to rate their own performance as well as the performance of their four team mates using a 7-point scale (1 = performed very poorly, 7 = performed very well).  An example item is “Integrated well with team mates of a different background or culture.”  A single-factor ANOVA was conducted to ensure similarity in ratings across self and peers.  Ratings were not significantly different, F(5, 1125) = 2.22, p > .05, and were therefore collapsed to create a single adaptive performance rating per subject.  The overall reliability of the rating scale was high (α = .97).


2.5
Procedure


Experimental sessions, lasting approximately 2.5 hours, were composed of a single team of five participants.  Each participant was randomly assigned to a task station, where they remained throughout the experimental session, completing all questionnaires and task activities.  After obtaining participants’ consent, they completed a battery of pre-task questionnaires including personality, need for cognitive structure, personal need for structure, personal fear of invalidity, cultural adjustment, emotion regulation, and standard demographics.  All questionnaires were presented on the computer.  After completing the pre-task questionnaires, participants received task instructions and training, followed by two 30-minute task sessions.  


Following the training session, participants completed two more questionnaires (self-efficacy and stress appraisals) and then proceed on to the first 30-minute task session.  At the end of Session 1, the self-efficacy and stress appraisals were administered again, along with the first administration of the manipulation check.  After completion of the scales, participants began Session 2.  Following Session 2, the manipulation check was administered again, and participants were asked to complete the subjective performance appraisal rating scale.  


3.0
results 


3.1
Manipulation Check


As expected, participants perceived the second task session (M = 3.03, SD = 1.15) to be significantly more difficult relative to the first session (M = 2.81, SD = 1.23; t(230) = -2.57, p = .011).  Moreover, the participants reported the second session (M = 3.55, SD = 0.96) as requiring significantly more adaptive behavior relative to the first session (M = 3.09, SD = 1.07; t(226) = -5.78, p = .000).  As a high degree of task interdependence was inherent in both sessions, there was not a significant difference reported for the average of items 3 and 4: M = 4.15, SD = 0.84 (session 1); M = 4.13, SD = 0.84 (session 2); t(226) = 0.27, p = .787.  Thus, consistent with the intent of the task design, the second session was more difficult and required an adaptive response, which was indeed perceptible to the participants.

3.2
Adaptive Profile Measurement Model 


As mentioned previously, the measurement model for the three-factor structure of Instability, Need for Structure, and Adaptability was not supported.  The results of a CFA conducted using the AMOS statistical program (Arbuckle, 1997) indicated that the three-factor structure as depicted in Figure 3 did not fit the data well: N = 263, χ2(6) = 41.89, p < .001; CFI = .94, NCP = 35.9, RMSEA = .15 with confidence intervals ranging from .11 to .19 and PCLOSE = .00.  Given the strong correlation (r = .80) and conceptual similarity of Matsumoto et al.’s (2001) emotion regulation measure and the FFM personality measure of neuroticism, it is theoretically plausible that these two measures tap the same latent factor, namely instability.  In addition, the residual covariance matrix indicated a high degree of covariance between the cultural adjustment scale with need for personal structure (-5.14) and with need for cognitive structure (-4.52), both exceeding the cut point of 2.58 (Byrne, 2001).  Such results suggest that switching the loading for cultural adjustment to the need for structure latent variable would be more representative of the population data.  


Based on the above results and verifying conceptual clarity, the measurement model was respecified as a second-order model (Figure 4).  Need for structure was reconceptualized as ‘cognitive related adaptability’ and instability was reconceptualized as ‘affective related adaptability.’  Both factors in turn are indicators of the second order construct of adaptability, which represents general adaptive tendencies.  Need for cognitive structure and need for personal structure were reversed scored, with positive scores denoting less preference for structure, to align with the cultural adjustment scale and load positively on ‘cognitive adaptability.’  Similarly, neuroticism, fear of invalidity, and emotional regulation were reversed scored so as to load positively on ‘affective adaptability.’  To ensure the higher order structure was identified, equality constraints were placed on the higher order residuals after verifying their similarity: discrepancy of .01 in estimated variances with a critical ratio < 1.96, suggesting the two residual variances are equal in the population.  The respecified model resulted in a significant reduction in the model’s chi-square: χ2difference(2) = 32.37, p < .001. In addition, the fit indexes for the respecified model were superior and indicated good fit: N = 263, χ2(8) = 9.52, p = .30; CFI = .99, NCP = 1.5, RMSEA = .03 with confidence intervals ranging from .00 to .08 and PCLOSE = .70.  
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3.3
Hypothesized Causal Model of Adaptive Performance

The statistical program AMOS was also used to analyze the proposed structural equation model presented in Figure 1, the results of which are presented in Figure 5 and Table 1.  Note that the respecified second-order measurement model replaced the original measurement model depicted in Figure 1.  As both subjective and objective adaptive performance (AP) measures are intended to capture the same underlying construct the AP measures likely share a common omitted cause, therefore their disturbance terms were permitted to covary (Kline, 1998).   


To test for mediation, an indirect effects model with all possible paths specified was compared to a direct effects model, where only direct paths from all variables to subjective and objective AP were specified.  The direct effects model did not fit the data well: N = 125, χ2(31) = 89, p < .001; CFI = .87, NCP = 57.8, RMSEA = .12 with confidence intervals ranging from .09 to .15 and PCLOSE < .001.  The indirect effects model indicated superior fit: N = 125, χ2(28) = 30, p = .36; CFI = .99, NCP = 2.1, RMSEA = .03 with confidence intervals ranging from .00 to .08 and PCLOSE = .74.  Furthermore, the chi-square difference test of the two models indicated that the indirect effects model was a significant improvement in data representation: χ2difference(3) = 59, p < .001.  In accord with Kline (1998), strong support for mediation was further indicated by significant indirect paths relative to non-significant direct paths from adaptability and stress appraisals to subjective and objective AP.  Given the non-significant direct paths, a final trimmed model with the direct paths eliminated was analyzed (Figure 5).  The trimmed model did not differ from the full indirect effects model, χ2difference(5) = 7, p > .05, and therefore supports the hypothesized model.  Table 1 summarizes the fit indexes for all models analyzed, and Table 2 presents the results of the significance tests for indirect effects.

  Table 1: Summary of Model Fit Indexes


		

		

		

		Contrast with preceding model

		

		

		



		Model (N = 125)

		χ2

		df

		χ2difference

		dfdifference

		CFI

		NCP

		RMSEA (C.I., PCLOSE)



		

		

		

		

		

		

		

		



		Direct effects

		89***

		31

		--

		--

		.87

		57.8

		.12 (.09-.15, .00)



		Indirect effects

		30ns

		28

		59***

		3

		.99

		2.1

		.03 (.00-.08, .74)



		Hypothesized model

		37ns

		33

		7ns

		5

		.99

		4.2

		.03 (.00-.08, .71)





Note. ***p < .001, ns = not significant.  Desired fit indexes: CFI > .95; NCP = small values; RMSEA < .05 good fit, > .10 poor fit, narrow confidence interval (C.I.), PCLOSE > .50. 
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Table 2:  Tests of Significance for Indirect Effects


		

		Endogenous variable



		Causal variable

		Objective AP

		Subjective AP



		

		

		



		Self-efficacy

		

		



		   Direct effect

		.26**

		.38***



		Stress appraisals

		

		



		   Indirect via self-efficacy

		-.14**

		-.21***



		Adaptability

		

		



		   Indirect via stress appraisals and self-efficacy

		.05**

		.07**





Note.  ** p < .01, ***p < .001.  Standardized estimates reported.  The procedure indicated in Kline (1998) was used to test the significance of indirect effects.


4.0
Discussion


The results of the present research offer theoretical support, clarification, and guidance in several areas: 1) support and refinement of Svensson et al.’s (2005) identification of dispositional traits indicative of an adaptive profile, and confirmation that the profile predicts adaptive performance; 2) established the predictive validity of a new variable (stress appraisals) in adaptive performance research; and 3) identified a model reflecting the causal relationships and mechanisms through which adaptive performance is influenced.  


Several dispositional traits were identified by Svensson et al., (2005) as indicators of a latent three-factor model intended to reflect an adaptive profile.  Although the configuration specified by Svensson et al., was not supported, a respecified second-order model with the same trait indicators was supported.  Svensson et al.’s original model (Figure 3) posited three first-order factors labelled Instability, Need for Structure, and Adaptability.  However, as adaptability is ultimately what we are trying to describe, the present research represented general adaptability as a higher-order factor with the latent indicators of affective adaptability and cognitive adaptability.  In addition to identifying a better model statistically, the respecified model offers conceptual clarity by acknowledging a mutual cognitive and affective related influence on beliefs, attitudes, and behavior.


Although results supported a latent factor model indicative of an adaptive profile, it did not guarantee prediction of adaptive behavior.  Therefore, the respecified adaptive profile was included in the examination of a causal model of adaptive performance.  As opposed to exerting a direct influence on adaptive performance, the adaptive profile was posited to have an indirect influence on adaptive performance operating through the proximal mechanisms of stress appraisals and self-efficacy.  The posited causal model was supported, which confirmed the predictive validity of the dispositional traits associated with the adaptive profile.  


Beyond support for the predictive validity of the adaptive profile, the results also supported stress appraisals as a valid predictor of adaptive performance.  Although stress appraisals have yet to be examined in the domain of adaptive performance, they have been found to predict performance in other domains (Schneider, 2004; Tomaka, et al., 1993).  Stress appraisals, construed as threat and challenge appraisals, are based on evaluations of whether individuals’ skills and abilities are commensurate with the requirements of the task or situation.  Given that the evaluative component is based on a comparison of the self with the task at hand, the present research hypothesized stress appraisals would operate as a causal mechanism, mediating the influence of dispositional traits on adaptive performance.   The posited mediated relationship was supported; the more adaptable individuals’ dispositional tendencies, the less likely they will appraise the task as a threat, thereby increasing adaptive performance.  


Offering further clarification of causal relationships, self-efficacy was also posited as a proximal mediator.  Although stress appraisals are task specific, self-efficacy as measured in the present research was specific to an individual’s belief in coping with situations that require a high degree of adaptability.  Thus, as the intent of the present research was to identify a causal model of adaptive performance, as opposed to general task performance, self-efficacy was posited as the most proximal mediator to adaptive performance.  Thus, the support of the causal model in the present research offers a clear delineation of the antecedents and causal mechanisms that influence adaptive performance.  Individuals go into an adaptive situation with certain dispositional tendencies that are more or less ‘adaptable.’  Such tendencies contribute to appraisals of the situation as either a challenge or a threat, which in turn, influence an individual’s self-efficacy beliefs specific to adaptability, and ultimately influence their behavior in terms of adaptive performance. 


4.1
Implications 


The results of the present research offer guidance in terms of selection and training directed and increasing adaptive performance, specifically in multicultural teams.  The present sample consisted of mixed culture teams performing a task that required a high degree of adaptability.  Thus, not only did participants have to adapt to the changing task requirements, they had to also adapt their interpersonal interaction based on the differing cultures of their team mates.  Consistent with Matsumoto (2007), the focus of the present research was on the underlying dispositional traits associated with different cultures, not culture defined as nationality.  Such an approach permits acknowledgment of the subtleties and variability inherent in cultures (Connaughton & Shuffler, 2007).  Furthermore, it offers identification of the dispositional traits that serve to impede or benefit the effectiveness of multicultural teams, specifically in terms of adaptability.  With an understanding of the dispositional tendencies, training interventions can be targeted at improving adaptive performance.  Although it is possible to modify culturally associated dispositional traits given development and appropriate environmental interactions (Matsumoto, 2006), the causal model supported in the present research offers stress appraisals and self-efficacy as additional, more malleable, targets for training interventions.  Furthermore, as the dispositional traits do not directly influence adaptive performance, training directed at stress appraisals and self-efficacy would likely be more effective.  However, future research should empirically examine this assertion.  For example, would the effects on adaptive performance be similar given two samples matched on adaptable dispositional traits, but with and without training interventions aiding in stress appraisals and/or self-efficacy.  


4.2
Limitations  


Although a focus of this research was to address limitations in previous research, namely the measurement issues associated with adaptive performance, the present research had its own limitations.  For example, the data collection was performed in a laboratory setting, using a laboratory task.  Research is needed that confirms generalization of results to a field setting, particularly given the culturally related issues.   Matsumoto (2006) noted that culture is likely to have a greater influence on self-report data as opposed to actual behavior.  Another limitation was the neglect of situational influences on adaptive performance.  Although it was beyond the scope of this study, future research should explore situational variables as potential moderators of adaptive performance.       


4.3
Conclusion


In summary, the findings verify the convergence of a causal model of predictors for disparate measures of adaptive performance, thereby providing clear and consistent guidance for the selection and training of multicultural teams.  Furthermore, support was provided for dispositional traits identified as a latent adaptive profile (Svensson et al., 2005), which in turn predict adaptive performance through the causal mechanisms of stress appraisals and self-efficacy.  Several new research directions were explored and supported in the present research: the combined examination of subjective and objective measures of adaptive performance, stress appraisals examined as a predictor/mediator of adaptive performance, self-efficacy examined as a mediator of adaptive performance, and finally, the relationships between all variables delineated in a causal model predicting adaptive performance.  As this was a preliminary examination of new research directions, given the promising results, future research is needed to further explore, confirm, and extend the present findings.
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Figure 1: Hypothesized Causal Model 
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Figure 3: Confirmatory Factor Analysis for the Proposed Adaptive Profile (Svensson et al., 2005)











Note. * p < .05, ***p < .001.  Standardized estimates reported.
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Figure 4:  Respecified Measurement Model for an Adaptive Profile 







Note. ***p < .001.  Reversed scores, (R), were calculated for several measures to reflect positive loadings for all paths.
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Figure 5: Results for the Hypothesized Causal Model of Adaptive Performance







Note.  All paths are significant at p < .01.  (R) = reversed scored.  Standardized estimates reported.  Error and residual terms were include in the analysis but are not depicted above due to space constraints.
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Abstract


Coalition forces are engaged in distributed collaborative decision making in time-pressured, high-stakes situations. Providing automated decision support for such environments is a very challenging problem, due to shortening decision cycles, the changing nature of threats, opponent tactics, and environmental unpredictability. Intelligent agents have the promise to provide timely assistance in various areas of decentralized, collaborative decision making, such as information gathering, information dissemination, monitoring of team progress and alerting the team to various unexpected events. In order to fulfil the promise of agent technology in providing effective team assistance, better understanding of robust human-agent teamwork is crucial. The goal of our research project is to develop a theoretically grounded and empirically tested framework to allow for effective agent support for human teams that are engaged in adaptive teamwork in dynamic environments.


In order to (a) establish an experimental baseline of the performance of human-only teams and (b) understand where agents can provide the best utility in supporting human teamwork, we designed a scenario and experimentally evaluated team work where human teams performed a time-stressed, collaborative search task in a multi-player gaming environment.  The collaborative search task recreates some of the challenges faced by human teams during search and rescue operations in the real world.  In our experiments, we analyze (1) verbal communication between team members and (2) team coverage patterns.  By ascertaining the information processing and coordination requirements of this team task, we can identify ``insertion points'' for agent assistance to human teams.


The search patterns demonstrated by the experimental subjects exhibited similar problems to the behavior of actual search and rescue teams: (1) the creation of accidental holes in the search pattern due to poor execution of the search plan, and (2) poor priority assignments in the search plan due to false clues and hunches.   We have identified that this is a promising area for agent assistance. By having agents monitor and track individual team members' coverage, gaps in the team coverage are exposed earlier in the search process allowing repairs to be made in a more timely fashion.  Our model predicts that aiding the state of coordination between team members will result in task performance improvement. 


1.0 Introduction 


This work is the initial step in our research plan towards addressing the fundamen​tal question of how software agents can best aid distributed human teams performing collaborative decision​ making for time stressed critical tasks in uncertain and dynamic environments. Team decision making is a bundle of interdependent activities that in​volve gathering, interpreting and exchanging information; creating and identifying al​ternative courses of action; choosing among alternatives by integrating the often dif​ferent perspectives of team members; implementing a choice and monitoring its conse​quences. Software agents can fill a critical need for 
(1) supporting human team mem​bers in accessing, filtering, and synthesizing information from disparate sources; (2) increasing team situation awareness; (3) aiding the formation of shared mental models; 
(4) supporting team coordination in making decisions related to resources, tactics, and goals to meet the overall planning objectives. Building effective human-​agent teams requires overcoming several important scientific challenges that to date have not been addressed: (1) the creation of mutual understandability between humans and agents; (2) the development of coherent team interactions; (3) establishing human trust in agent judgments. 


It is well​-recognized that proficient teams achieve goals and accomplish tasks that otherwise would not be achievable by groups of uncoordinated individuals. While pre​vious work in teamwork theory (23) has focused on describing ways in which humans coordinate their activities, there has been little focus on which of those specific activ​ities and information flows can be enhanced by being performed by software agents. The focus of our initial human team experimentation is to (a) establish a baseline of human​-only teamwork for a given task domain and (b) ascertain the relative importance of different information flows for the team task in order to derive “insertion points” for agent assistance of human teams. These insertion points are not merely limited to co​ordination and information flows, but potentially include teamwork maintenance and task completion. In this paper, we describe our analysis of a collaborative search task, a team scavenger hunt, performed by human subjects in a multi​player gaming envi​ronment. The results of this analysis will inform the future development of software agents to assist human teams performing search tasks. 


Proposing and experimentally validating theories and increasing understanding of human​-agent teamwork is a scientific problem of long​standing importance to com​puter science, human-​computer interaction, collaboration science and psychology. Ad​ditionally, facilitating collaborative team decision making has become crucial in the military due to increased decentralization of the C2 process, the requirement for in​creased collaboration, decision-​action speed, and the rapid restructuring of joint and coalition commands for different types of conflicts. Supporting collaboration and joint decision-​making is extremely challenging in the face of shortening decision cycles, the changing nature of the threats and personnel downsizing, thus requiring increased task automation and making the understanding of robust agent aiding of human team​work a crucial problem. Agent assistance will be particularly critical to military teams, especially coalition operations, as their operations become more agile and situation specific. As unfamiliar forces are brought together for different coalition missions, the infosphere they establish between their networked information systems will become a primary mechanism for coordination. In this uncertain environment agent support of teamwork becomes crucial. Because the domain independence of teamwork agents would allow them to be rapidly deployed across a broad range of tasks and settings, creating technology that can support highly dispersed human teams is a particularly high payoff area for the US and UK military. 


This paper is organized as follows. Section 2 gives some background on human teamwork and how agents can be integrated into human teams. Section 3.1 describes the problems faced by expert human teams in performing search and rescue operations. In Section 3.2 we describe our team search task and simulation environment; Section 4 describes our experimental procedure and manipulations. In Section 5 we present our preliminary findings and describe some promising research directions on agent-assisted human teamwork. 


2.0 Supporting Human Teamwork 

Research in human team performance suggests that experienced teams develop a shared understanding or shared mental model to coordinate behaviors by anticipating each other’s needs and adapting to task demands (10). Furthermore, for such teams, both tacit and explicit coordination strategies are important in facilitating teamwork processes. Explicit coordination occurs through external verbal and non​verbal communications, whereas tacit coordination is thought to occur through the meta​cognitive activities of team members who have shared mental models of what should be done, when, and by whom (5; 8; 15). A team’s shared mental model thus allows the team members to coordinate their behavior and better communicate depending on situational demands. Initial theorizing on training shared mental models suggests that for teams to success​fully coordinate their actions, they must possess commonly held knowledge structures, such as knowledge of teammates’ roles and responsibilities along with team tasks and procedures. 


Creating this shared cognition between human and agent teammates is the biggest challenge facing developers of mixed-​initiative human/agent organizations. The lim​iting factor in most human-​agent interactions is the human’s ability and willingness to spend time communicating with agents in a manner that both humans and agents understand (27). Horvitz (16) formulates this problem of mixed-​initiative interaction as a process of managing uncertainties: (1) managing uncertainties that agents may have about the human’s goals and focus of attention, and (2) uncertainty that humans have about agent plans and status. Creating agent understanding of human intent and making agents’ results intelligible to a human are problems that must be addressed by any mixed-​initiative system, whether the agents reduce uncertainty through communi​cation, inference, or a mixture of the two. 


2.1 Agent Roles in Human Teams 

Sycara and Lewis (27) identify three primary roles played by agents interacting with human teams. 


· Agents support individual team members in completion of their own tasks. 

              These agents often function as personal assistant agents and are assigned to specific team members       (1). Task​-specific agents utilized by multiple team members (e.g., (2)) also belong in this category. 


· Agents support the team as a whole. Rather than focusing on task-​completion activities, these agents directly facilitate teamwork by aiding communication and coordination among humans and agents, as well as focus of attention. The ex​perimental results summarized in (27) indicate that this can be a very effective aiding strategy for agents in hybrid teams. 


· Agents assume the role of an equal team member. These agents are expected to function as “virtual humans” within the organization, capable of the same reasoning and tasks as their human teammates (29). This is the hardest role for a software agent to assume, since it is difficult to create a software agent that is as effective as a human at both task performance and teamwork skills. 


There are additional research challenges, specific to the team role assumed by the agent. Agents that support individual human team members face the following chal​lenges: (1) modeling user preferences; (2) determining optimal transfer​-of-control poli​cies (24); (3) considering the status of user’s attention in timing services (16). Agents aiding teams (21; 20; 19; 18), face a different set of problems: (1) identifying informa​tion that needs to be passed to other team members before being asked; (2) automati​cally prioritizing tasks for the human team members; (3) maintaining shared task infor​mation in a way that is useful for the human users. Agents assuming the role of equal team members (29; 7; 6) must additionally be able to: (1) competently execute their role in the team; (2) critique team errors; (3) independently suggest alternate courses of action. Perhaps because of these challenges, there are very few prior results on human-​agent team aiding and teamwork. Examples of tasks that were investigated include target identification (21; 20), achievement of a military rendezvous plan (19; 18) and delivery of supplies to troops (7; 6). All of this prior work has uniformly found that human-​agent teams exhibited superior performance over human​-only teams not only in achievement of task objectives but also in performance stability.

2.2 Teams in the Network​-Centric Battlefield 


The network-​centric battlefield demands intense coordination among network effectors (humans and automation) that are part of a larger interconnected social organization. In this context we define coordination as the timely and adaptive distribution of informa​tion among network effectors. We think of team coordination as analogous to cognitive processing at the individual level. Coordination is challenging in network-​centric en​vironments because entities are often geographically dispersed and may be unfamiliar with other entities as well as the specific task or mission. This situation leads to what has been called “team opacity” (9). and has been frequently associated with differences in process behaviors, poorer shared understanding, and lean communication, relative to co​-located teams (4). In fact, teams often adapt to these situations through spontaneous self​-organization of their coordination structure (3). 


It is important to note that we do not consider coordination in information theo​retic terms (26) in which information is encoded, decoded and passively moved from effector to effector with some degree of uncertainty based on channel capacity. Rather, coordination involves active communication or mediation among effectors in a social network (12). Consequently, our coordination metrics do not measure amount of infor​mation passed or uncertainty, but instead extend social network theory or coordination theory by quantifying the effectiveness of coordination patterns. 


Team coordination in network-​centric battlefield settings is predictive of the per​formance of the team, and to some degree, the social system in which the team is em​bedded. However, team coordination is not identical to team performance. Sometimes poor coordination can result in fortuitously positive outcomes and even the best coor​dination can sometimes fail to prevent a negative outcome. Coordination is, however, a precursor of team performance, and in our view, a critical precursor for the network​-centric battlefield, in that effector competencies, as well as effectors themselves, are dispersed across the battlefield. 


Based on our experimental data coordination improves with team experience and training, but decays over long retention intervals (3). The development of coordination skill is a large part of the development of collective competence of the social group. Coordination, therefore, is a team skill that can be trained. It is also a skill that can be quantified and modeled. The measurement and modeling of the development of co​ordination in networked command and control is challenging due to the nonlinearities associated with interactions in complex distributed systems (4). For instance, coupled effectors have capabilities for contributing second​hand information to the informa​tion available in the local environments of other, reciprocating effectors. This positive feedback mechanism entails nonlinear changes in overall system state as information is adaptively dissipated through the system.

2.3 Improving the Performance of Human Teams 


We hypothesize that to improve the performance of human teams, agents must do some combination of the following: 


·  reduce information processing costs; 


· decrease uncertainty in the task; 


· improve coordination between team members


· directly accomplish part of the team task


Galbraith observed that “the more uncertainty in a task, the more information processing necessary to achieve a given level of performance” (13). Hence, having the agents assist either in information processing or decreasing uncertainty should improve the team’s performance. Moreover, in cases where the task is time-stressed, having the agents simply perform part of the task for the humans has the potential to improve team performance as well, particularly in cases where the task reward is an increasing function rather than a thresholded one. Based on experiments of student project teams, Kraut suggests that a human team’s resultant state of coordination, defined as the de​gree to which interdependencies are managed well, is an important predictor of team performance (17). This state of coordination can be created by mechanisms such as communication, shared cognition, and team history. If agents can improve the state of coordination between team members or reduce the cost of achieving a good state of coordination, the team performance should improve. 


In addition to our primary hypotheses, we believe that the following dimensions affect the state of coordination between team members (31; 30): 


�. 1. Collaboration system characteristics 


(a) Synchronous versus asynchronous collaboration: Is the collaborative process conducted in a same​time manner or are participants collaborating at dif​ferent times? 


(b) Proximity of collaborators: Are the participants located proximally or are individuals geographically distributed? 


�. 2. Team characteristics 


(a) Command structure: Are the participants organized in a hierarchical or ﬂat structure? 


(b) Homogeneity of knowledge: Do all participants possess the same knowl​edge or is there information asymmetry? 


(c) Team size: How many individuals are required to collaborate on a team? 


�. 3. Task dimensions 


(a) Collaborative output: Is the goal of the team to deliberate and process in​formation or to determine a course of action (COA)? 


(b) Time stress: Is the team subject to time pressure? 


(c) Task complexity: How large and complex is the task? 


(d) Task familiarity: Is the task a one​time or a recurring event? 


(e) Nature of constituent subtasks: e.g., whether subtasks involve planning, decision making, cognitive conflict, creative and intellective subtasks etc. 


To evaluate our model of human-​agent teamwork, we created a team task with the following characteristics: (1) synchronous, (2) geographically distributed, (3) flat command structure, (4) asymmetric information, (5) small team size, and (6) time-​stressed. Other than differences in the command structure and team size, the task possesses similar characteristics to the tasks performed by real search and rescue teams, described in the next section.

3.0 Collaborative Search 

For our initial set of experiments, we monitored teams of human subjects performing a collaborative search task in simulation. Search and rescue is a challenging, time-stressed team task with a potentially high payoff since inadequate team performance can result in fatalities. By developing software agents capable of improving human team performance on collab​orative search tasks, we can positively impact coalition search and rescue operations. 


3.1 Wilderness Search and Rescue Operations 

In this section we provide a task analysis of how civilian human teams perform wilder​ness search and rescue operations summarized from (14; 25). We assume that many aspects of the task analysis are also applicable to military search and rescue teams, al​though military teams have access to different equipment and also often face the addi​tional problem of rescuing victims from enemy territory. A goal-​directed task analysis of wilderness search and rescue operations identified the following list of operational goals and subgoals (14). The italicized task elements are also applicable to our simu​lated collaborative search task. 


�. 1. Stage preparation 


(a) Reporting party call 


(b) Activation call 


(c) Assemble (prepare for search) 


�. 2. Acquire missing person description 


(a) Gather missing person information 


(b) Determine missing person’s intent 


�. 3. Develop search plan 

�. (a) Create a perimeter 


�. (b) Assign priority to clues 

�. (c) Update map information 

�. (d) Create a priority pattern 

�. (e) Organize resources for search execution 

�. (f) Communicate search plan 

�. 4. Execute search plan 

�. (a) Follow plan 

�. (b) Find signs (or absence of) 

   (c) Keep searchers safe 


    (d) Communicate acquired information 

    5. Recover victims 


�. (a) First aid for victims 


�. (b) Rescue, extract, or recover the missing person 


6. Debrief search team 

�. (a) Determine what happened 

�. (b) Evaluate how the team can improve 

Civilian search and rescue operations are directed by an incident commander who develops the search plan and collates information collected by the search teams. The search teams include trained volunteers who search the areas by foot or vehicle, along with technical specialists who search special types of terrain (e.g., divers to search wa​ter or climbers to scale cliffs). In civilian search and rescue situations, the search team starts by constructing a profile of the missing person to guide the team’s search prior​ities. Depending on the person’s age, physical condition, and wilderness experience, certain areas are marked as being higher or lower priority in the search plan. For in​stance, victims in poor physical condition are more likely to drift to downhill regions, whereas a victim with wilderness experience in good physical condition will move up​hill to get his/her bearings. Victims with special limitations (e.g., autistic children) have unusual inclinations, such as avoiding roads and moving away from noise, that need to be taken into consideration by the search teams. 


When executing a wilderness search plan, the teams employ four distinct types of search: hasty, constraining, high probability region, and exhaustive. During hasty search, the searchers rapidly check high probability areas to determine the missing person’s location or direction of travel. This type of search is often used in the initial part of the search plan. During constraining search, the searchers attempt to build a perimeter bounding the victim’s location; an example of constraining search would be having searchers check a large snowy field for tracks to localize the victim to one side of the field. Hasty search and constraining search are used by the incident commander to find clues and establish search priorities. After search priorities have been established, the incident commander divides the search area into regions and deploys search teams to search high probability regions. Exhaustive search is done by having the searchers form a line and walk abreast through an area; this type of search is used to find clues such as clothing or wrappers after other forms of search have failed. 


Wilderness search and rescue operations pose the following challenges to expert human teams: (1) information overload of the incident commander while assimilating information collected by the field teams; (2) the creation of accidental holes in the search pattern due to poor execution of the search plan by the field teams; (3) poor priority assignments in the search plan due to false clues and hunches. We believe that software agent assistance can potentially reduce the information overload of the incident commander and minimize errors during the execution of the search plan. In the next section, we describe our experimental version of the collaborative search task, the team scavenger hunt, which tests the ability of human subjects to collaborate to develop and execute a team search plan in a simulated environment.

3.2 Experimental Task: Team Scavenger Hunt 


The collaborative search task that we designed for our experiments, the team scavenger hunt, recreates some of the challenges faced by expert human teams during search and rescue operations. To implement the task, we reconfigured a scenario in the multi​player game and battlefield simulator, Operation Flashpoint (OFP version 1.96) (11), by customizing the pre-game briefing, map, object triggers, and scoring mechanism. 


In the team scavenger hunt, human subjects have to read a map, navigate a 3D simulated environment and recover a collection of objects (bottles) within a bounded amount of time (Figure 1). The task is designed to evaluate the team’s ability to de​velop and execute a search plan under time-​stress. As an experimental task, the team scavenger hunt offers several advantages: (1) it can be learned and executed within a short period of time by novice subjects; (2) it can be simulated within a variety of testbeds; (3) it offers a simple team performance metric: number of objects collected. 
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Figure 1: Subject world view during bottle collection. This is a zoomed-​in view that has an increased density of bottles for illustrative purposes; the actual 3D environment is much larger and contains a much lower bottle density. 


The team scavenger hunt task can be made arbitrarily complicated by adjusting the following parameters: (1) task uncertainty, (2) reward function, (3) adversaries. Task uncertainty is increased if subjects are not provided with maps and have to simul​taneously explore the area while searching for objects. Another way to increase task uncertainty is to have subjects locate objects based on clues or probability distributions, rather than precise locations. Varying reward functions can be used to elicit different types of team behavior. Individual players can be awarded incentives for high perfor​mance vs. having the rewards split equally among team members. A simple reward function is to have the reward be a linear function of items acquired across all team members; another option is to award points for portfolios of objects. A portfolio of objects is a collection that contains a specified number of unique objects with desired characteristics, e.g., a portfolio consisting of a table, a chair and a telephone, all of the same color. Having a portfolio based reward system makes a subject’s optimization problem harder because it penalizes locally greedy acquisition strategies. Adding ad​versaries to the task forces the players to replan to overcome unexpected obstacles. The game can be made more dynamic by adding mobile objects, automated adversaries to hinder the searchers, or having teams compete against each other. 


In our initial version of the experimental task, the subjects have some uncertainty— they are provided with a terrain map, but only objects within a certain visibility range are revealed on the map. The current version of the game requires having the searchers collect static objects; subjects are rewarded based on their total team score, rather than their individual score, at collecting objects within an adversary-​free environment.

3.3 Testbed 


The experiments focused on the activity of three human players acting through virtual characters in the Operation Flashpoint (OFP version 1.96) simulated physical environ​ment to find and crush liquor bottles in a twenty minute period. OFP is distributed with a simple but versatile scenario editor that greatly facilitates the creation of multi​player military and civilian scenarios and missions. 


Terrain around and including the village of Flers on the island of Normandie was chosen as the focal point for the one practice and two experimental scenarios (Figure 2). The area is a tract of land that is 512 meters long in a north–south direction (N/S), and 768 meters long in an east–west direction (E/W); in all, 393,216 square meters. On the 2​dimensional (2D) Operation Flashpoint map, this area corresponds to 4 map squares N/S, 6 map squares E/W, where each map square corresponds to 128 meters by 128 meters. Exploratory benchmarks determined that, depending on search technique and ability, it could take a single OFP civilian virtual character from sixty to ninety minutes to explore all 24 map squares of this scenario. In twenty minutes, a civilian character can thoroughly explore roughly ten map squares of the surrounding countryside. The village of Flers occupies four map squares; part of the village is organized in a radial street plan and another part has a N/S, E/W grid of streets and buildings. Given the area and layout, we have observed that it requires from ten to twenty minutes for the virtual civilian character to search the area.
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Figure 2: The 2D terrain map available to players in the Operation Flashpoint simulation environment. In addition to the terrain map, the subjects are provided with simulated versions of binoculars, compass, and watch. 


4 Experiments 

4.1 Procedure 

Seventeen teams of three persons, each, were recruited to participate in the pilot study. Human subjects self-​assessed and reported their abilities to play first person video games in terms of the following classification: novice, medium expertise, or expert. Combined expertise of the teams varied from “two novices and a medium expert” to a team of “three experts” (see Table 2). 


Each team member played the game through an assigned and dedicated laptop. All three members of a team sat at the same large table arranged in such a way that they could not look at each other’s screen. The human subjects were forbidden to share computer screens, note sheets or other such aids — they could only describe their locations, intentions and actions in the game by using verbal communications and the 2D OFP map of Flers. All verbal communications, though face-​to-​face, were logged using TeamSpeak (28). 

Time was taken during a practice session to instruct the players on the key and mouse commands for the game. Players were instructed on how to move their char​acters, find and crush bottles, query bottle counts, and how to use additional aids that are available to their avatars. After sighting a bottle, a player must move their avatar to within a couple of meters of it in order to crush it and get credit for the crush. When they are close enough to crush the bottle, the command to crush that type of bottle, e.g. Crush Martini Bottle, will appear in the player’s command menu at the bottom right corner of their screen. Feedback to the player is given in multiple ways: (1) the sound of a vehicle crashing into a wall, (2) puffs of oily black smoke emanating from the morphing bottle, (3) the morphing of the bottle into a crumpled form. If the player queries their bottle count, they will see that it has increased by one. 

Once a player has crushed a bottle, the command to crush it is removed from their menu, never to appear again for that bottle, even if they happen upon its crushed re​mains at a later time. If a player encounters the remains of a bottle that was crushed by a teammate, they can choose to invoke the command to crush it in order to avoid false detection of that crushed bottle at a later time. No penalty was assessed for attempting to crush an already crushed bottle. 


The ﬁve ways of detecting a bottle are: 


1.
visual detection, in which the human player “sees” a bottle via the unmagnified vision of their avatar, 


2.
magnified visual detection, in which the human player slightly magnifies (roughly, 3X) their avatar’s field of vision, 


3.
visual detection via binoculars, in which the avatar uses binoculars for a nar​rower but more distant field of view, 


4.
non​-visual proximity sensing, in which the player is notified of a bottle’s presence whenever their avatar comes within “sensing range” of the bottle. A bottle is sensed based on the expertise of the OFP avatar and if the player is proximate to it. This game effect is useful if the bottle is on the other side of a hedge or if the player accidentally passes the bottle. It does not work if the bottle is in a terrain depression, or more than a few meters away from the player. The notification consists of the player’s command menu appearing in the bottom right corner of their screen, with the added command, “Crush X Bottle”, where X indicates the type of bottle. 


5.
tool tip sensing of the bottles from the 2D map view of the world. OFP avatars can navigate the environment in a 2​dimensional map view. When in 2D map view, the player’s avatar is represented as two concentric red circles with a radial line indicating the avatar’s bearing. If the human user moves the mouse cursor over the area of the map in the vicinity of the avatar, they can detect any ob​jects that they could normally see in the visual detect mode. When an object is detected, a “tool tip” label appears next to it, indicating the object’s type. 

Each experimental session was composed of a twenty minute practice period and three twenty minute search tasks. We evaluated the three experimental conditions: (1) # Bottles Known in which the subjects knew how many total bottles they were trying to recover; and (2) # Bottles Unknown in which they did not know how many bottles were hidden in the search area. By knowing the total bottle count, we hypothesize that subjects have a better sense of task progress and can assess their individual search performance. Comparing the team performance of subjects with the bottle count infor​mation vs. no bottle count information might predict the benefits of introducing agents to teams for search tasks.


4.2 Analysis of Team Communication 


To analyze the coordination demands of the collaborative search task, we logged all communication between team members. We looked at the following categories of com​munication: 


· increasing situation awareness (SA) This category includes all communica​tions that increase the team members’ situation awareness. Examples include communicating one’s location, querying teammates for their positions, and dis​cussions about terrain features or object locations. 


· sharing hints (Hints) Occasionally subjects shared personal search techniques with their teammates, such as scanning large regions in a 2D map view or using binoculars while standing on high terrain features. 


· team planning This category includes any discussion proposing, accepting or declining team search strategies; for example, team members often took re​sponsibility for covering a certain region or suggested that other team members should redirect their search to a different area. We separated team planning into two categories: (1) planning before execution (Pre Plan) and (2) planning during execution (In Plan). Within these categories we examined two types of commu​nications: (1) role allocation and (2) division of execution space. 


· monitoring task progress (Monitor) Often subjects exchanged information about object counts, coverage progress, or time left remaining in the session. 


· sharing world beliefs (Beliefs) Sometimes the subjects discussed their hypothe​ses about the relative frequency distributions of the bottles in different regions and speculated about the existence of bottle caches. 


· miscellaneous Some of the communication between team members was not directly related to the experiment, such as social interaction or complaints over system issues (e.g., unexpected key lockups or display slowdowns). 


A: okay do we want someone to stay in the courtyard and do those bottles? 

B: I’ll do that and then head east. 

C: I’ll do the same area that I did before. 

B: I’ll clear the courtyard and then clear the road to the south. 

A: I’ll work on the northern part and 64. 

C: I think I’m going to stay closer to the town and circle around. 

Figure 3: Transcript of communication between subjects at the beginning of the search. This group of utterances was categorized as an example of team planning before exe​cution. The “64” refers to a row on the map. There are significant pauses between the utterances; during one such pause, one of the subjects changes their mind and decides to cover a different area. 


Most of the team planning discussions were related to the division of the execu​tion space: how to allocate the efforts of the team members to cover the entire map within the 20 minute time period. Although some teams agreed on a division of labor at the beginning of the task period, many teams modified their search strategies during execution based on their perceived task progress or their assessment of which areas contained a higher bottle density. The transcript shown in Figure 3 is a typical example of team planning communication at the beginning of a search session. The three sub​jects quickly develop a search strategy in which each subject assumes responsibility for covering a certain region. 


To assess the communication demands of the collaborative search task, we com​piled frequency counts of the different types of team communication (Figure 4). We believe that the categories of increasing team situation awareness and monitoring task progress are amenable to agent assistance. Our model of human-​agent teamwork pre​dicts improved team performance if we can reduce the cost of information processing for the team. 
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Figure 4: Communication frequency averaged across four teams of subjects. Subjects appear to spend more time monitoring their task progress in # Bottles Known condition, whereas in the # Bottles Unknown condition more communications are devoted to increasing the team’s situation awareness. Also, the subjects appear to be spending more time planning prior to execution in the # Bottles Unknown condition. 

4.3 Team Search Patterns 


During the experiments, we had the subjects report their search patterns and self​-assess their coverage of the area by annotating a hardcopy printout of the map; many sub​jects used these notes to track their coverage progress. We observed a variety of search strategies among the subjects: (1) scanning the map by quadrants; (2) following ter​rain features such as roads or hedges; (3) focusing effort in regions with higher bottle counts. Figure 5 shows an example of one subject’s search strategy. For each group of subjects, we measured (1) number of quadrants covered per subject; (2) number of quadrants covered per team (the union of each subject’s coverage areas). The number of quadrants covered per team is a good measure of team coordination. On average each subject was able to cover 49% (mean of both conditions in Table 1) of the region within 20 minutes; therefore, all three team members were required to perfectly cover the region. Figure 5 shows an example search pattern that was reported by a subject in Team 4. This annotation was used to estimate the number of quadrants that the subject was able to cover; team coverage was determined by examining the union of all team members’ individual coverages at the quadrant level. Table 1 contains the individual (Columns A, B, and C) and team terrain coverage performance for all eight teams. Team scores are lower than the sum of individual scores due to coverage area overlap. On average, team coverage was 60% of the map for both the # Bottles Known and # Bottles Unknown conditions. 

[image: image4.jpg]





Figure 5: Map of search area annotated by one of the subjects in Team 4. The numbers and letters at the edge of the map are the coordinates for quadrants. After each search, the subjects were asked to report their search pattern by drawing on a printout. These annotations were used to calculate the individual and team coverages (see Table 1). 
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		5

		54%

		38%

		46%

		88%

		57%

		42%

		46%

		67%

		96%

		61%



		6

		71%

		50%

		38%

		96%

		65%

		63%

		67%

		38%

		83%

		100%



		7

		38%

		42%

		25%

		88%

		19%

		33%

		42%

		29%

		75%

		39%



		8

		83%

		33%

		54%

		100%

		71%

		29%

		21%

		79%

		96%

		35%



		9

		88%

		63%

		63%

		100%

		113%

		63%

		63%

		67%

		100%

		92%



		10

		58%

		75%

		54%

		100%

		88%

		33%

		54%

		50%

		88%

		57%



		11

		46%

		54%

		79%

		100%

		79%

		42%

		58%

		79%

		96%

		87%



		12

		21%

		58%

		38%

		83%

		40%

		50%

		42%

		42%

		92%

		45%



		13

		58%

		25%

		50%

		79%

		68%

		38%

		17%

		63%

		79%

		47%



		14

		17%

		71%

		25%

		88%

		29%

		38%

		38%

		42%

		75%

		56%



		15

		92%

		88%

		54%

		100%

		133%

		79%

		58%

		67%

		96%

		113%



		16

		83%

		54%

		33%

		96%

		78%

		92%

		71%

		71%

		96%

		143%



		17

		54%

		38%

		42%

		96%

		39%

		54%

		33%

		38%

		96%

		30%



		Mean

		 

		49%

		 

		92%

		60%

		 

		49%

		 

		89%

		62%





Table 1: Terrain Coverage 


To be successful at covering the entire region, teams had to effectively divide the ex​ecution space and be proactive at diagnosing and repairing accidental gaps in the search pattern. Instead of attempting to cover the entire region, some teams hypothesized that certain quadrants had a high bottle density and focused on thoroughly searching those quadrants at the expense of less promising areas. The search patterns demonstrated by the experimental subjects exhibited similar problems to the behavior of actual search and rescue teams: (1) the creation of accidental holes in the search pattern due to poor execution of the search plan, and (2) poor priority assignments in the search plan due to false clues and hunches. This is a promising area for agent assistance; by having agents track individual team members’ coverage, gaps in the team coverage are exposed ear​lier in the search process allowing repairs to be made in a more timely fashion. Our model predicts that aiding the state of coordination between team members will result in task performance improvement. Another potential assistance strategy would be to have agents help the subjects form better priority assignments by noting the number of bottles found in each quadrant and informing team members about quadrants with higher bottle densities.

4.4 Team Performance 

Table 2 reports the performance of all the teams in our initial set of experiments, mea​sured by percentage of bottles crushed by each team. We had each subject self​-assess their expertise at computer games; this information is reported in the second column. During each session, we evaluated the performance of the teams on three search tasks: 

(1) an initial practice session during which the subjects were learning the user interface (results not shown), (2) a session in which the subjects knew the total number of bottles hidden on the map (labeled in the table as # Bottles Known), (3) a session in which the subjects did not know how many bottles they were trying to recover (# Bottles Un​known). Based on these preliminary results, it appears that knowing the total bottle count improved the performance, which indicates that this might be a promising area for agent assistance. 

		Team #

		Subject Expertise

		# Bottles Known

		# Bottles Unknown

		Highest % Score Executed 2nd?



		1

		novice, medium, expert

		84.62%

		78.57%

		0



		2

		novice, expert, expert

		73.33%

		54.76%

		1



		3

		novice, novice, expert

		60.53%

		66.67%

		1



		4

		novice, novice, medium

		77.27%

		35.71%

		1



		5

		medium, expert, expert

		86.36%

		73.81%

		0



		6

		novice, medium, medium

		59.52%

		52.38%

		1



		7

		expert, expert, expert

		81.82%

		76.19%

		0



		8

		medium, expert, expert

		94.00%

		80.95%

		1



		9

		medium, medium, expert

		76.60%

		80.95%

		1



		10

		expert, expert, expert

		97.78%

		64.29%

		1



		11

		medium, expert, expert

		80.85%

		90.48%

		1



		12

		novice, novice, expert

		82.93%

		83.33%

		1



		13

		medium, expert, expert

		88.24%

		69.05%

		1



		14

		medium, expert, expert

		67.44%

		73.81%

		1



		15

		expert, expert, expert

		95.35%

		90.48%

		1



		16

		medium, medium, medium

		84.62%

		76.19%

		0



		17

		novice, medium, medium

		74.42%

		71.43%

		0



		Mean

		—

		80.33 ± 11.07%

		71.71 ± 14.03%

		70.59%





Table 2: Bottles Retrieved 


5.0 Discussion 

This initial phase of experiments was designed to (1) create a baseline of expected team performance and (2) determine where agent aiding is likely to have the greatest impact. From our preliminary results we noted a few trends: 


· The categories with the highest communication traffic were situational awareness (e.g., communicating one’s location to the team) and task monitoring (commu​nicating bottle counts, time, and coverage). In the # Bottles Known condition, subjects actually had fewer task monitoring communications, but more commu​nications relating to situational awareness. Pre​planning seemed to increase in the # Bottles Unknown condition. 


· The team coverage did not differ in the # Bottles Known or # Bottles Unknown conditions; subjects reported that they were searching about the same amount of the map, although their bottle retrieval performance was lower. 


· Team performance, measured by number of bottles retrieved, was poorer in # Bottles Unknown condition. 


· Gaming expertise was predictive of individual bottle collecting performance, but not of an individual’s terrain coverage.

Based on these results, we plan to focus our agent aiding on these areas:

· reducing the cost of communication between teammates by having agents assist the subjects at increasing situational awareness and monitoring task progress. We believe that this will free the humans’ time to communicate about other aspects of the task, such as sharing search hints and team planning. 


· improving the coordination between team members at dividing the execu​tion space Subjects were not accurately able to self​-assess their team coverage and often left holes in their search patterns. Helping teams accurately monitor team coverage is a very promising future area for agent assistance. 


Listening to the recordings of the players was very valuable and gave us some insights. All teams adopted the common sense strategy of forming a team plan and dividing the search space. Most teams also replanned during execution when the fol​lowing events occurred: (a) subjects finished their assigned coverage areas, (b) when new bottles were discovered, (c) as the deadline approached. Some teams evaluated themselves on terrain coverage whereas others focused on total bottle count. Often subjects formed hypotheses about areas with high bottle counts, similar to following false hunches in search and rescue operations, and speculated about the existence of hidden bottle caches. Although teams were allowed to self-​organize, none of them elected a commander. Some players voluntarily assumed roles such as timekeeping or tallying bottle counts. 


In the future, we plan to evaluate agent aiding in a version of the task that requires tighter coordination. By examining a task with more interdependencies, we believe that we will observe more planning, especially during execution. In the new version of the task, each subject has to retrieve a portfolio of seven bottles, one of each type (whiskey, martini, etc.). We hypothesize that coordination confers a huge benefit to the subjects if they pool information about bottle types that they have already acquired, the location of bottles that they do not need, and their portfolio requirements. Without team coordination, it is hard for even expert gamers to collect a portfolio of bottles, since it is more likely that they will collect a larger number of bottles without being able to find one of each type.


6.0 Conclusion 

Our ongoing research objectives include understanding how agent​-based team support affects team performance in critical, time​-stressed situations and the impact of agents on the adaptive decision​-action cycle of the team. To understand the effects of agent aiding on team support, we designed a collaborative search task, the team scavenger hunt, that recreates some of the challenges faced by expert human teams during search and rescue operations. As an experimental task, the team scavenger hunt offers several advantages: (1) it can be learned and executed within a short period of time by novice subjects; (2) it can be simulated within a variety of testbeds; (3) it offers a simple team performance metric (4) it can be extended in different ways to evaluate concepts like team trust and adversarial reasoning. The team scavenger hunt problem touches on some interesting problems in artificial intelligence such as the multi​-agent traveling salesman problem and preference satisfaction over sets of objects. We believe that it is a useful benchmark problem for other groups studying team behavior and agent assistance. This initial set of pilot experiments has allowed us to create a baseline of non-​assisted team performance and also has given us some valuable clues as to where agent aiding is likely to have the greatest impact.
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Abstract 

(NATO) Network Enabled Capabilities are buzz words in NATO and member nations. The Command and Control Centre of Excellence has participated in the assessment of the NATO Network Enabled Capabilities of the NATO Response Force 4 and 5. The Centre conducted the assessment of NRF 9 and 10 on behalf of Supreme Allied Commander Transformation (SACT) located in Norfolk, VA, USA. Based on the definitions of the NATO NEC Maturity Levels, the Centre has been requested to provide an insight in the level of NNEC maturity. Key actors in this maturity are the technical, knowledge and social network. The most important input for assessments are the interviews with Commanders or their senior staff. An important observation is that NNEC does not live at the tactical and operational level. Moreover, when NNEC is identified as an important capability, only the technical domain is recognized; the knowledge and social network are hardly identified as separate key players. Another important, but not unexpected observation is that improving the NATO Network Enabled Capability is a slow process. Enforcers for the implementation of NNEC are the Leadership and the (senior) staff; they must encourage organisations to change. But organisations are reluctant to do so. Moreover, the initial hype about Network Enable Capabilities is fading. The initial promises are not being materialized. Strong leadership is required to make sure that the implementation of NNEC does not come to a stand still and regains momentum.

1.0
Introduction

1.1 The Command and Control Centre of Excellence


In 2002 at the Prague summit it was decided to reorganize the NATO Command Structure. It was also decided that NATO should make more use of the knowledge that is available in the NATO nations. The final decision on the new structure was approved in the NATO document MC 324/1. This document for the first time referred to national or multi-national funded Centres of Excellence (CoE) or knowledge centres, and the Supreme Allied Commander for Transformation (SACT) was assigned to coordinate all CoE efforts within NATO. The Netherlands offered to host, as Framework Nation, the Command and Control Centre of Excellence (C2CoE). In June 2007, the Memoranda of Understanding with the Sponsoring Nations Belgium, Germany, The Netherlands, Norway, Slovakia, Spain, Turkey and SACT have been signed. The United States will join shortly. In total the Centre has 22 people from all services. The C2CoE is managed by a Steering Board with members from all Sponsoring Nations. This Board decides on all relevant issues like budget and Program of Work. As the Centre does not have all knowledge in house, close relations with other knowledge sources (e.g. RTA, NC3A, R&D Centres, Network Centric Operational Industry Consortium (NCOIC)) are important. The mission of the C2CoE is: “To support SACT in his efforts to transform NATO by providing subject matter expertise on all aspects of the Command and Control process” [C2CoE Functional MoU dd 7 June 2007].


1.2 Definition for Command and Control 

With NC3A, following working definition for Command and Control (C2) has been agreed upon and used by the C2CoE: “The exercise of authority and direction by a properly designated commander over assigned forces performed through an arrangement of personnel, equipment, communications, facilities and procedures in the accomplishment of a mission” [C2CoE Operational MoU dd 7 June 2007]. C2 enablers are personnel, equipment, communications, facilities and procedures employed by a commander in planning, directing, coordinating and controlling forces and operations in the accomplishment of the mission. C2 is the art to use these enablers to accomplish the mission.

2.0   NATO NETWORK Enabled Capabilities


2.1 Definition of NATO Network Enabled Capability


The NATO approved definition of NATO Networked Enabled Capability (NNEC) is:


“The NATO Networked Enabled Capability is the alliance cognitive and technical ability to federate the various components of the operational environment from the strategic level (including NATO HQ) down to the tactical level, through a networking and information infrastructure” [MCM-0032-2006 dated 19 April 2006]. 

Consequently resides in NNEC a coherent approach to the development of technical and operational interoperability standards and targets for adaptation. NNEC also aims to align national NEC related programs and not only technical interoperability but also operational interoperability, like training, doctrine, etc.


2.2 NNEC value chain


The tenet is that a robustly networked force will improve information sharing and collaboration, which enhances the quality of information and shared situational awareness. This enables further collaboration and self-synchronization and improves sustainability and speed of command; ultimately resulting in increased mission effectiveness (see figure 1) [Source OSD]

However networking is not the goal of NNEC; to improve Command and Control and ultimately to enhance military capabilities is the objective. NNEC is a mindset and mutual trust, horizontally and vertically, is of the utmost importance to be able to achieve a (socially and technically) networked force. 



[image: image1]

Figure 1: NEC value chain (Figure 1)


2.3 NNEC Maturity


In NATO, 5 NNEC Maturity Levels (NML’s) are recognized: Stand-alone, De-conflict, Coordinate, Collaborate and Coherent [NNEC Feasibility Study Vol. 1]. The NML indicates the ripeness of the Headquarters, Command or NRF. Doctrine, Organisation, Training, Material, Leadership, Personnel, Facilities and Interoperability (DOTMLPF&I) are variables or Lines of Development (LoD) recognized by NATO used to measure the NML. Superimposing the maturity levels on the LoD creates the Maturity Level Matrix. The matrix is still under development but it is anticipated that for each field of the matrix a practical and understandable applicable description is needed. Whether this will in the end result in a real reproducible measurement system or in a kind of structured “Language” that enables comparison, remains a question.

3. NML Characteristics


For the following discussion it is important to note that the characteristics of the NML’s have not yet been approved by NATO. They are still being developed by a team with representatives of HQ SACT (lead), NATO HQ, SHAPE, NC3A, RTA and C2CoE and the NATO nations. Though the characteristics are still under construction they are used by the C2CoE because we have to move forward.


3.1 NATO NEC Maturity Levels


The NNEC Maturity Levels were developed based on the Capability Maturity Model (CMM) developed by Carnegie Mellon University and refined to be applicable to a NATO force, in this case the NATO Response Force. NML is a layered framework providing a progression of measures of NNEC capability achievement needed to engage in continuous transformational improvement. The levels defined in the NML are based on the “Transformational Maturity Levels” developed by Allied Command Transformation and the draft characteristics [NRF 10 Assessment report] are shown below. 


3.1.1 NML 1 – Stand Alone. 

This level of maturity is not addressed as all NATO nations and forces currently exceed this maturity level. At present this level is not further defined. However, some team members feel that further refining is necessary.

3.1.2 NML 2 – De-conflict. 

This level of maturity is characterized as the state of military capability that exists prior to transformation to a net enabled force. In this maturity level, organisations avoid interference with one another and component commands are organized independently and may operate independently even though they share a common mission. Command structures are centralized and hierarchical with little or no allocation of decision rights to lower levels. In NML 2, collaboration and interaction between organisations and components are executed by liaison officers, supporting their parent headquarters facilitating information exchange. Operationally, actions are constrained by time and battle space to avoid adverse cross impacts among the participants and this affects planning and limits freedom of action. Technically, a force with this maturity level has CIS systems characterized by multiple incompatible applications and databases with limited interoperability which requires extensive human interaction. Situational awareness is achieved through multiple, independent recognized pictures (land, air and maritime) and uses multiple types of independent, single-domain networks. In essence, this force is a continuation of military capabilities present prior to transformation. While it can be very effective for military operations, the NML 2 force does not yet display the characteristics of a net enabled capability.


3.1.3 NML 3 – Coordinate. 

This level of maturity is characterized by improvements of operational capabilities and effectiveness as a result of transformational efforts. In this maturity level, organisations cooperate including joint operational planning but execution is still conducted by component commands. Command structures are still centralized and hierarchical, but decision making rights are allocated to lower levels within a synchronized plan. Component commands are horizontally linked and vertically synchronized. Collaboration is vertical within component commands and interaction between organisations is executed by commanders and supported by liaison officers. Operationally, actions are constrained by linked plans with frequent and ad hoc negotiations between commanders to expedite execution. Planning is distributed but linked with decentralized execution based on shared intent. Situational awareness is enhanced by a common operational picture (COP) which integrates all recognized pictures (land, air and maritime) as well as friendly force tracking. Technically, a force at NML 3 has deployed technology towards a single type of network for voice, data and video that enables interoperability between static, deployable and mobile networks but this technology is not yet fully implemented. CIS interoperability is achieved through the structured exchange of human interpretable data and interoperability between static, deployable and mobile networks using data links. CIS systems support interaction across national and NATO security domains. The implementation of interfaces and gateways eliminates air gaps between separate systems. In general, a force at this level of maturity is in transition to a net enabled capability. While not yet fully implemented, the transition has provided improvements in several areas. In this phase, doctrine, organisation and other lines of development will also transition to maximize these new net enabled capabilities.


3.1.4 NML 4 – Collaborate. 

This level of maturity is characterized by continued transformational improvements especially in situational awareness and interoperability. Joint situational awareness is greatly improved as multiple independent sensors at all levels are integrated into a joint COP. A common unified infrastructure based on a single network will allow the seamless sharing of data and facilitate large scale advanced horizontal and vertical collaboration for planning and execution. Major organizational and process changes are evident in this level of maturity allowing vertical synchronization through collaboration and planning and horizontal synchronization through shared situational awareness and understanding of intent. Technically, a force at NML 4 uses advanced semantic interoperability as well as integrated registry and discovery services and all user services are accessible through generic portals or workspaces. In general, a force at this level of maturity has completed many aspects of the transformation to a net enabled capability.  


3.1.5 NML 5 – Coherent.

This level of maturity is characterized by unprecedented mission effectiveness through seamless and transparent collaboration. Decision making and responses are extremely rapid and agile. Complete situational awareness is possible through a proliferation of sensors and there is extensive information sharing and continuous interaction between elements. A force at this level of maturity has transparent availability of information regardless of location, self-managing systems, intelligent agents and self-managing systems.


4. NNEC networks


The technical, knowledge and social network are considered three distinct networks of NATO Network Enabled Capability by the C2CoE. The material (including technology) and facilities make the technical network, knowledge network is created by doctrine, organisation and training; leadership and personnel form the social network. However, in reality it is not that simple as some LoD’s affect several networks. E.g. personnel affects both the knowledge and social network, doctrine affects the knowledge and the technical network, etc. 


If NNEC is discussed, than people tend to focus on the technical network. We noticed that almost every time we contact a Component Command to brief about NRF NNEC assessment effort, we were directed to the Communication Information Systems Division. However, even when the subject is discussed with the “insiders” much attention is given to the technical network. The term “network” sets people on the wrong foot and we would do all a favour if another word is to be found.


4.1 Technical network


4.1.1 Interoperability


At present there are many issues with the technical network. E.g. interoperability between technical networks is problematic. Pulling non military organisations in the equation makes the situation even more challenging. One commander stated: “As soldiers we must start to realize that we will work for the civilians and that it is within our interest to bring them in from the start”.


When these challenges are being discussed with specialists, they will tell you that technical solutions exist and that it will only be a matter of time before the technical network is up and running. Whether that is realistic is not for this discussion. It is interesting to note that notwithstanding the technical challenges, Headquarters are able to operate. This is primarily achieved by a highly developed social network. A staff that communicates well horizontally and vertically, will form, within constrains, an efficient HQ. 

4.1.2 Equipment

In NATO the tendency exists to provide technical tools at the latest moment before an exercise or an operation. This has been expressed in the following quote:  “Generally, there are too many tools and we can not apply them practically. The toolset is not very well integrated, operationally or technically. Before we put out tools we should provide people a boundary within which to use the tools. A Concept of Operations (CONOPS) is needed on how to integrate the tools but only after a decision on which tools are useful has been made”. The lack of training and instruction lead to this quote: “Without proper instruction, the tool remains just another tool”. Another quote: “Systems should be more user-friendly. There are just too many tools out there.” 


These quotes indicate clearly that implementation must be done more structured. Staffs are becoming frustrated with all the technology.

4.1.3 Relevance

Sometimes it is assumed that once the technical network is functioning, the other networks will become less important. However, in our opinion, the knowledge and social network will become even more important once the technical network is functioning. One cannot hide anymore behind the fact that something was not known because the technical network was down. If, as expected, people make less use of the conventional communication means like telephone or VTC, the context of the content of an e-mail or a chat message must be understood. We must understand how the other is thinking and consequently be familiar with the other as a person. Or, as a senior staff member participating in NRF 10 stated: “The emotional side of information can not be reflected by a digital data-stream”. 


Observations during NRF 4, 5, 9 and 10 has convinced us that the focus must be on the knowledge and social domain.

4.2 Knowledge network 


4.2.1 Training and education


Training and education will enable personnel to understand each other and also to gain confidence in the work that they are supposed to do. Training provides the insight in how to use equipment and to digest information. Many participants in exercises state that they receive insufficient joint training. The component that participated in consecutive NRF certification exercises stated that this was very helpful as people now understood where it was all about. One of the Commanders expressed his frustration in the following statement: "It seems at times that there is an amazing amount of information available but the information may not be where you think it is or is so buried within the software applications that it is difficult to identify for actionable use."

4.2.2 Back seat driving

Technology, though not fully developed yet, provides the higher command the opportunity to act as big brother. Referring to his own staff, one of the commanders stated that: “staffs need to be educated to operate at the operational level and not use the hundred miles long screw driver”. In other words, trust that the people will do their work and what they are trained to do. Of course there is always a fine line. Therefore it is important that all networks are well developed. 


4.3 Social network

4.3.1 Culture


The social network is important as it ensures that people treat each other with respect. It also ensures that people understand the other person, that cultures are understood. Especially in NATO, which is a cultural melting pot this factor is very important. Non-native English speakers have to communicate with native English speakers which, sometimes is a challenge. Misunderstandings between speakers that consider themselves native English speakers occur also on a regular basis. Moreover, the cultural differences between the military services become more and more apparent. Add civilian organisations to the equation and the situation becomes even more complex.


4.3.2 Trust


A well developed social network results in the foundation of NNEC: Trust. NNEC hinges around trust: trust of the leadership in their subordinates, trust of the personnel in the equipment and the organisation, trust of the organisation and personnel in the leadership. But also trust in non-military organisations. At present “need to know” is the paradigm in the military. To gain full advantage of NNEC this has to change in “need to share”. This will and can however only occur if the other party is fully trusted. Mutual trust is also a prerequisite to bridge stovepipes and to share or give up power. Once people are willing to do this, a higher level of maturity can and will be achieved.


5. NRF NNEC Assessment


5.1 Background


The C2CoE conducts the NNEC assessment of the NRF on behalf of HQ SACT. It must be emphasized that it is an assessment, not an evaluation or a certification. The C2CoE does not grade the NRF on pass or fail criteria.

The C2CoE has defined an assessment as: “The process of documenting evidence from collected data such as interviews, observation and questionnaires, in measurable terms”. 

5.2 Assessment objectives


The C2CoE has been requested by SACT to conduct the NATO Response Force (NRF) NATO Network Enabled Capability (NNEC) assessment on behalf of HQ SACT. The assessment of NRF 9 and NRF 10 have been finalized; NRF 11 – 13 will be done in the near future. The assessment objectives are:


a. to establish the NRF current NNEC level;


b. to develop a support program to allow NATO to incorporate insights in immediately following NRF’s;


c. to develop specific (long term) recommendations on areas in need of enhancement;


d. to support HQ SACT with the development of a NNEC assessment tool that will support the Operational Commander. 


5.3 NNEC Assessment reporting

The result of the NRF NNEC assessment is an initial assessment report, sent to the assessed entities with a request for comments. The final report is forwarded to the Strategic Commands, HQ SACT and SHAPE. HQ SACT will disseminate the reports over the NATO Nations. Based on this report the assessed Components are ideally debriefed and the upcoming rotation is briefed on the lessons identified. The tool that is mentioned in the final objective is still under development. The intention is that the Commander will be able to easily identify the weak and the strong points of his force.


6. Methodology


Most Components of the NRF rotate on a 6 month basis. Therefore a NRF certification exercise is held every 6 month. After the certification exercise the NRF has a 6 month stand by period in which elements of the Components are on a 5 days notice to move. The C2CoE has chosen to use the certification exercise for the assessment. The advantage is that during the certification exercise almost all Component Commands (Maritime, Air, Land, and Logistics) and the Deployed Joint Task Force Commander are deployed. The disadvantages are that during the certification exercise only the HQ staffs and not their subordinates are deployed. The assessment is a snapshot of the NATO NEC status of the NRF. The C2CoE Assessment team consists of Subject Matter Experts (SMEs) on Command and Control related issues, they are no Observer/Trainers, Mentors or Evaluators. This is important as they must obtain a special (trust) relationship with the assessed staff. The assessment is performed using the principles described in the NATO Code of Best Practices for C2 Assessment [NATO Code of Best Practice for C2 Assessment revised 2002].Key elements of this approach include a briefing to the respective Commanders and their staffs, the identification of the scope of the assessment, the identification of the underlying theory, research questions and hypotheses, the development and execution of a data collection, and, an analysis plan. The C2CoE conducts a self-assessment, providing the staff the opportunity to give insight on their own limitations and strong points. The NRF assessment is also considered to be subjective and informal. A subjective assessment is a form of questioning which may have more than one correct answer (or more than one way of expressing the correct answer). Subjective questions also include extended-response questions and essays. The information used for the assessment is obtained from three sources: questionnaires, observations and interviews.


6.1 Questionnaires


Most information is obtained through questionnaires that we distribute at the beginning of the exercise (about 30 per command). The questionnaires for NRF 9 were developed by the Centre, for NRF 10 the Military Command Team Effectiveness Model has been used [Military Command Team Effectiveness: Model and instrument for assessment and Improvement]. 


6.2 Observations.


The C2CoE staff observes the exercise at the Deployed Joint Task Force (DJTF) and Component Commanders location. Observations made by observers are per definition subjective. To minimize bias, observations are collaborated as much as possible with HQ staff. Also it is generally accepted by the staff that we contact personnel that, although the questionnaires are anonymous, submitted questionnaires with unclear answers for informal interviews. Finally as we follow the full Battle Rhythm of the exercise we obtain data from chats with the participants. Observations during the event provide an insight into how much emphasis must be put on questionnaires, the formal and the informal interviews.

6.3 Interviews

Dialogues or formal interviews with key personnel, like Senior Mentor, Commander, Deputy Commander, Chief of Staff, Chief Operations, Information Manager are used to obtain insights from these people and their views. These interviews are crucial as this way of collecting data is more flexible and allows collecting more subjective opinions about where the strong and the weak points are of the NRF or Component Command and discuss possible solutions. Most of the people interviewed agreed that the transcript could be used in the assessment report. Our experience is that Commanders and other key personnel are available for interviews at unpredictable moments so the assessor must be ready for them at any time. 

7. Assessment tooling


It would be ideal to have an “automated” tool for the assessment of the NATO Maturity Level. Insert the findings, especially the filled out questionnaires, at one end and at the other end the level as the outcome. The two tools available were data collectors, databases. One tool based on an EXCEL spread sheet and the other is a commercial tool. However the manipulation of the data still had to be done by people. We do not think that it will be easy to develop a simple toolbox. Observations by people and the interviews provide many insights that put the questionnaires in context. Both tools have been tested during the assessments. 


7.1 EXCEL Spread sheet.


The questionnaire used is based on the CTEF model. The lay out of the EXCEL tool was identical to this model. The tool is set up by one of the members of the C2CoE. It is strait forward (figure 2). The output only provides input for the assessment; it is an information database and not an assessment tool.
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Figure 2: Average LoD effect on ability to achieve technical Interoperability


EXCEL provides the opportunity to translate the information into graphics, and those are always easier to understand than figures. In this example the Air Component used the Bi-SC AIS core and functional services. Other Components had to interface through gateways with national C2 systems. The variety of systems used by the Components prevented a flawless stream of information and caused many frustrations.  


7.2 Commercial Assessment tool


The second tool used is a commercial tool, the Network Centric Analysis Tool (NCAT). This tool is still under development and therefore it could not be used to its full extend. Once completely developed it should be possible to establish the Maturity Level easily. This than will provide the Commander insights as to where the weakness and strength of his force is through the snapshot concept.  


7.2.1 The Maturity Level Snapshot Concept:


Overall, achievement of NNEC maturity as measured by the lines of development for a NRF is determined by direct observation, interviews with leaders and questionnaires. As the criteria defined in NML are not yet agreed or approved within NATO, the NML observations depicted in Figures 3 and 4 are examples. The snapshot is based on a brief period in an exercise environment and is an approximation of NNEC capability achievement that would be expected if the NRF was deployed for operations. The ratings shown in the following figures are in no way to be construed as an evaluation of operational capability or as a “grade” for the NRF.



7.2.2 Slider Bar Chart:


The example slider bar chart (figure 3) reflects the maturity level observed for the component indicated along the lines of development. In this chart, the vertical line on NML 3 indicates the target level of maturity and the slider depicts the observed maturity characteristics for each line of development. Where the slider is to the left of the vertical line, NNEC observed achievement is less than the target. In those lines of development where the slider bar is to the right of the vertical line, NNEC observed achievement exceeds the target.

7.2.3 Maturity Level Spider Chart:


The spider chart shown in Figure 4 reflects the same data as shown in the slider bar chart that precedes it. In this example chart, the target level of maturity is defined by the solid black line at NML 3 and the observed maturity level for each line of development is shown by the coloured line. Where the coloured line is inside the black line, NNEC observed achievement is less than the target. In those lines of development where the coloured line is outside the black line, NNEC observed achievement exceeds the target.

7.2.4 Maturity Snapshot of NRF CJTF




Figure 3: Slider Bar Chart                                                                Figure 4: Spider Chart

8. Findings and recommendations

It is not possible to discuss extensively the findings of the NRF assessments as they are classified. However some general observations can be made based on the NRF 9 and 10 assessments [NRF 9 and NRF 10 assessment reports].

8.1 General


The most important finding is that at the operational and tactical level, and these are the war fighters, the people are not aware of NATO Network Enabled Capability. According to the received comments from the operational and tactical community, NNEC is too conceptual and too scientific. That the Social network is a part of NNEC was for many an eye opener. It is recommended to make NNEC Concepts more visible and of more practical value in ACO. A program is required to familiarize the people with the intentions of NNEC.


8.2 Technical network


8.2.1 Interoperability


There are still problems to federate the technical network from the strategic level down to the tactical level. Information Security restrictions preclude that Communication Information Systems are being connected. These constrains have organizational impact on Components headquarters as they are responsible to disseminate the information to the lower and higher echelon.


8.2.2 Quick wins


The development of the Technical network will continue. It is fair to state that nations are working hard to solve the interoperability issue. Quick wins can be achieved in the Knowledge and Social networks.  


8.3 Knowledge network


8.3.1 Doctrine. 


The danger is that doctrine becomes a dogma, and this should be prevented at all cost. Doctrine must be used as guidance and should exploit new possibilities. This provides flexibility to the Commanders.


8.3.2 Training


The number of Command and Control supporting systems increases per NRF rotation. But the required integration, accreditation and (user and staff) training cannot keep up with this tempo. In NATO’s Comprehensive Approach the involvement of non-NATO actors is increasing and therefore the technical interoperability is even a bigger issue.

8.3.3 Organisations

Organisations are adapted to the technical and doctrinal shortcomings. Extra personnel are required to create work-arounds technical shortcomings. Liaison officers (LNO) are used to overcome the deficiency of knowledge of the other headquarters. This increases the size of staffs. However on the other hand staffs must be kept as small as possible. Otherwise the staffs lose the required agility and flexibility. 


8.3.4 Liaison Officers


The LNO’s must be familiar with the receiving organisation and vice versa. He must have the right rank and experience and this must be coordinated between the Components. On the other hand must be ensured that LNO’s are used correctly and fully integrated in the hosting organization.

The LNO Concept should be reviewed for efficiency and effectiveness in a NNEC environment.   


8.3.5 Information Management


In a NNEC environment Information Management (IM) becomes of the utmost importance. A sound IM plan should support the current staff structure. This plan must include assignment of responsibilities for information management to devoted individuals within the staff and include a training plan that will increase the information management capabilities. 


8.3.6 Web pages


To facilitate information exchange between headquarters web pages are used. However, each headquarter designs its own page. Therefore it is hard to find information. Moreover, most web pages use very expensive bandwidth. The format of the Web pages must be standardized throughout the NRF and maybe throughout NATO. Headquarters must have a monitor function that controls all aspects of information published on the WISE pages.


8.4 Social network


Networking the force is not (only) about technology. The social network is more and more recognized to be the most important network as key NNEC-enabler. Although new systems and functionalities are made available to the units in a rapid tempo, the commanders stated over and over again that those will never replace face-to-face meetings and plain voice communications. One commander said this as follows: “VTC is better than telephone, but it is the second best option. Face to face is still best”. At present however, only the commanders meet on a regular basis. To achieve a higher level of maturity, this must be expanded to the whole staff. This can be achieved through joint training. This will also create trust.


8.4.1 Leadership


To enforce the implementation of the NNEC principles, the leadership, this is the commander plus his senior staff, are essential actors. They must force the people to work differently, to use the equipment to the maximum extend and enforce training and education to ensure that the knowledge and social network are developed. 


8.4.2 Training and Education


Training and education of personnel is of the utmost importance. Too often people are sent to another HQ at short notice with the task to augment the staff. People need to train with the same people and equipment they will conduct an operation with. This provides them the confidence to discuss issues with their peers in the staff. 


8.4.3 Informal information processing


In the social network much informal information is being processed. The Information Management plan and the people, especially the leadership, must consider the ways that informal information makes its way into the formal information network and how it can be leveraged.


9. Conclusion


In this paper a pragmatic approach is used to put emphasize on challenges in the field of NNEC. In NATO the technical network or interoperability between all levels of command will not be ideal in the near future. People ensure that the degraded technical environment does not cause mission failure, but that a Command or Headquarter can operate successfully. This is guaranteed by the social and the knowledge  network. At present most operational people in the field consider the present NNEC approach too theoretical, too conceptual. This is also caused by the fact that NNEC is discussed in small working groups, at high level and in scientific groups. There are too many groups working the same subject. Only NML’s are being discussed in 4 or 5 groups in NATO without coordination or close cooperation. The NNEC principles must be brought to the working floor level. The principles of NNEC should be included in NATO exercises. The initial hype of NNEC is diminishing and the war fighter must be convinced again about the positive effect of NNEC. If he or she does not get the answer on the question “what is in it for me” the smooth implementation of the NNEC will become an uphill battle. The momentum has to be regained.
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ABSTRACT


Trusting others during virtual collaboration provides a new reality for global virtual teams who are engaged in distributed and globally working environment. Trust takes a new perspective because teams need to develop ‘swift trust’ in order to enhance cross-organizational team performance and management with reduced costs in terms of time, geographical distance, and space. In this paper, we intend to examine the question of ‘how does a cultural value impact the ability to develop swift trust for global virtual teams?’ We primarily argue that team members encounter challenges of developing swift trust due to diverse cultural backgrounds. As such, we use cross-cultural theoretical lens to understand cultural impacts on swift trust formation. We propose that it is more challenging for high context culture who value relationship-building to develop swift trust. However, based on cultural theory, trust formation is facilitated for high context culture if people belong to their in-group such as family members, close friends, spouse and colleagues rather than if the people are totally strangers. On the opposite end, low context cultures that ascribe to individualism are more willing to develop swift trust if the goal is instrumental and focuses on task-orientation.  As a conclusion, we will summarize the paper by providing some implications to multinational corporations that desire to utilize global virtual teams as an innovative and competitive work structure. 


1.0
INTRODUCTION


In this paper, we will first introduce the phenomenon of global virtual teams in establishing swift trust and how cultural values impact the development of such trust. By highlighting such phenomenon, it is also of equal importance to establish a clear understanding of several underlying concepts and definitions such as global virtual teams, swift trust, and in-group and out-group.  Once the concepts are clearly introduced, in the second section, we will look at the phenomenon based on relevant cultural dimensions from cross-cultural theorists such as Hall (1976), Hofstede (1980), and Trompenaars (1994). With those theoretical lens, we can examine the impact of in-group and out-group cultural values on swift-trust formation when people engaged in virtual collaboration. In the third section, we will present several arguments that establish cultural do impact the ability to form swift trust within global virtual teams together with propositions based on theoretical lens. In the final section, we will conclude the paper by presenting the significance of building swift trust for global virtual teams and its impact on MNCs. 

 In multinational corporations (MNCs), global virtual teams are normally assembled on a temporary or ad-hoc basis within a short period of time, for example ranging from two to eight weeks. Members thus need to complete their tasks with high speed, efficiency, and effectiveness. Without doubt, managing global virtual teams is becoming incredibly challenging because members that come from different cultural backgrounds fail to develop a trusting relationship as quickly as the time they need to complete their projects assignments. Moreover, trusting behaviors are said to be rooted from one’s cultural values (Fukuyama, 1995). To further illustrate, for some cultures, it takes longer to develop a bond between members. Conversely, in other cultures, people only focus on tasks to be completed, and hence they are not concerned with relationship building. 


In their exploration on the issue of developing and maintaining trust in global virtual teams, Jarvenpaa and Leidner (1998) found that members do experience ‘swift trust’ in this new working structure. According to Meyerson, Weick and Kramer (1996), swift trust contradicts the traditional definition that hinges on building interpersonal relationship. Instead, swift trust ‘deemphasizes’ the interpersonal dimension. It is based on broad categories of social structures and actions. The main downfall of ‘swift trust’ is that it is fragile and temporal in nature.  Therefore, it is even more challenging to develop and maintain swift trust given the diverse cultural backgrounds that team members may confront and experience. Several literature reviews in the area of cross-cultural management and intercultural communication have clearly established that one of the hindering factors that influence teams’ performance is the teams’ inability to ‘trust’ within and among the members from divergent cultural backgrounds  (Fukuyama, 1996; Kim, Park & Suzuki, 1990; Gudykunst & Kim, 2002; Ting-Toomey, 1999). As DeSanctis & Poole (1997) argued, members that have heterogeneous background will normally take more time to establish trust than those from the homogenous background. Again, to emphasize, depending on members’ cultural backgrounds and communicative preferences, not all members are willing to develop swift trust or even capable of trusting strangers in a relatively quick manner in order to commit and carry out the tasks given. Therefore, the objective of this paper is to explore an overarching research question which is ‘How do cultural values facilitate or hinder the formation of swift-trust within global virtual teams?’

1.1 Conceptual Definitions


1.1.1 What is global virtual teams?


The concept of team is defined as a small collection of people at work (Powell, Piccoli & Ives, 2004).  Teams are important means of enhancing an organization’s creative and problem-solving capabilities (Jarvenpaa, Ives, & Pearlson, 1996, Zachary, 1998). Jarvenpaa & Leidner (1999) define three important characteristics of global virtual teams: (1) culturally diverse, (2) geographically dispersed, and (3) use electronic communication.  In their later work, Jarvenpaa and Leidner define a sub-type of team, ad-hoc or temporary, as one in which team members do not have a historical background and may not have future efforts together as a group (Lipnack & Stamps, 1997). In a similar vein, Maznevski and Chudoba (2000) define GVTs as groups that (1) are identified by their organization(s) and members as a team; (2) are responsible for making and/or implementing decisions important to the organization’s global strategy; (3) use technology-supported communication substantially more than face-to-face communication; and (4) work and live in different countries. CMC technology provides opportunities for people to collaborate without constraints of time and space.

1.1.2 What is swift trust?

Swift trust is an outcome of an ad-hoc or temporary teams that collaborate on important and complex tasks (Meyerson et al., 1996). Trust in this form cannot be developed at a normal pace since the length of time may vary. According to Adler (2007), swift trust normally takes place at the inception stage. Yet it is challenging to do so because the team members lack the historical backgrounds, composes of culturally diverse memberships, and operates on a complex, task non-routineness and interdependence projects. It is further suggested however that swift trust will enable members to initially look for external sources and perhaps a conducive condition for working together at a distance if the project needs to be completed in a rather short time (Greenberg, Greenberg & Antonucci, 2007) 


1.1.3 What is in-group vs. out-group?

The concept of in-group vs. out-group can be contexualized in respect to the cultural values such as individualism vs. collectivism (Hofstede, 1980). For collectivistic people, the concept of ‘in-group’ includes memberships belonging to families and friendship. For those members who are out of the circles mentioned above, the concept of ‘out-group’ includes strangers and acquaintances. Triandis, Bontempo, Villareal, Asai, & Lucca (1988) assert that the relationship between members is normally stable and consistent over time for in-group membership. For individualistic people, they belong to many in-group memberships without discriminating between the in-group and out-group. It was noted that findings from Gomez, Kirkman, and Shapiro (2000) has confirmed that when a team member is perceived as in-group, the collectivists gave evaluation to the members more generously as compared to individualistics. Moreover, the collectivistic value highly contributions that lead to relationship maintenance while individualistic valued task contributions.


2.0
APPLYING CROSS-CULTURAL THEORETICAL FRAMEWORK 


In this section, we will present several key cultural dimensions introduced by cross-cultural theorists namely Edward Hall (1976), Geert Hofstede (1980), and Fons Trompenaars (1994). Each of the theorists has introduced many cultural dimensions, for example, Hall has introduced three (3) cultural dimensions namely space, language, and time. For Hofstede, he has developed four (4) cultural dimensions such as power distance, uncertainty avoidance, individualism vs. collectivism, femininity vs. masculinity, and quality vs. quantity of life. Built on these two theories, Trompenaars has built seven (7) dimensions such as universal vs. particular, individualism vs. collectivism, affective vs. neutral, specific vs. diffuse, ascription vs. performance, sequential vs. synchronous (orientations to past, present and future), and control vs. success. In respect to explore the formation of swift trust within global virtual teams from cultural perspective, we will only look at the following key dimensions like high vs. low context, individualism vs. collectivism, and affective vs. neutral.  Only these dimensions are selected based on the relevance of exploring the impact of in-group vs. out-group on building swift trust in global virtual teams. 


2.1 Edward Hall (1976): High Context vs. Low Context


As an intercultural communication theorist, Edward Hall (1976) introduced a cultural dimension called ‘context.’ In this dimension, we will discuss the concept ‘context’ based on two extreme points which is high context and low context. However, it is useful to understand that context is a continuum concept in which the two points rest on and realistically, people can fall along the continuum from high to low context. In short, context explains messages that are either implied or verbally written or said. In another word, people who falls under the ‘context culture’ (high context) depends largely on messages that capitalize on non-verbal cues, either demonstrated by a person’s behavior or words. Words used often times are indirect, tactful, polite, and ambiguous. Conversely, the ‘content culture’ (low context), messages are directly interpreted from one’s word either written or verbal. Words used thus are direct, succinct, and specific. Some of the examples of high context culture refers to countries such as Malaysia, India, China, Sweden, Thailand and many more—where the majority countries comprise of the Eastern countries, where as low context culture refers to countries such as USA, UK, Germany, Australia and many more. 


High context people value relationship building before they collaborate or work together. They feel that knowing others at an interpersonal level will facilitate them in understanding and interpreting the meanings of the messages they receive (Gudykunst et al, 1997). The non-verbal cues such as body language, tone of voice, facial expressions, gestures are all important elements for effective intercultural communication. The information cues used by low context on the contrary is different. They do not place much importance on relationship, rather they prefer to conduct business or engage in collaboration through formal  agreement such as written contracts between two parties. Their purpose of collaboration is strongly dependent on the task or performance to achieve, and not on relationship.


2.2 Geert Hofstede (1980): Individualism vs. Collectivism



As an organizational and cross-cultural theorist, Geert Hofstede (1980) has conducted hundreds of research to examine the impact of cultural values on many aspects of organizational behaviors and management practices. He developed four cultural dimensions called power distance, uncertainty avoidance, individualism vs. collectivism, and masculinity vs. femininity. Each dimension provides cultural information on management practices. To illustrate, power distance explains the acceptance of unequal power distribution in the organizational structure, uncertainty avoidance relates to the level of risks and uncertainties that people are willing to accept, individualism vs. collectivism is concerned with the group of people that they take care or belong to, and masculinity vs. femininity further explains the level of commitment towards job.


In this paper, we are using one dimension called individualism vs. collectivism to illustrate the impact of cultural value on swift trust formation in virtual collaboration. Basically, individualism vs. collectivism dimension explains the ‘sense-of-belonging’ a person feels when it comes to job satisfaction and tasks. For example, high context cultures would normally prefer to work with the groups of people such as spouse, family, and close friends, as previously defined as in-group. They also feel more comfortable to achieve their task through collective efforts. On the other hand, individualistic value thrives on single-handed or independent effort. Unlike high context culture, low context culture value autonomous thinking and thus they are more favorable of making individual decisions. On the contrary, consensus building is the nature of decision making processes that are taken up by collectivistic culture—countries that fall the same as in high context culture. 


2.3 Fons Trompenaars (1994): Affective vs. Neutral



Based on Hall’s and Hofstede’s work, Fons Trompenaars further elaborate the dimensions into seven cultural perspectives with some overlapping dimensions. In a similar vein, his work is also based on organizational perspectives. The dimensions are known as universal vs. particular, individualism vs. collectivism, affective vs. neutral, specific vs. diffuse, ascription vs. performance, sequential vs. synchronous (orientations to past, present and future), and control vs. success. The first five dimensions listed above are orientations which cover the behaviors and relationship when people deal with others. It describes human relationships as described by Talcot Parson’s theory. Basically, the five dimensions explain the differences in cultural values when it comes to conducting business and understanding diverse management practices. 


In this paper, again we will only use a similar cultural dimension across the other two cultural theorists abovementioned. Hence, we chose a cultural value called affective vs. neutral to illustrate the importance of in-group vs. out-group for swift trust formation. For example, high context culture depends largely on collective efforts and thus they prefer to establish relationship prior to taking up any tasks assigned to them. The element such as ‘affective’ places high value on relationship-orientation. It becomes the crucial basis of trusting the members in a team. Without it, the collectivistic members find it challenging to establish trust, even more the virtual trust. Conversely, people who place greater emphasis on ‘neutral’ element in virtual collaboration much prefer to take into account only the task to be accomplished.  Hence, instrumental goal becomes the basis of virtual collaboration. What matters to the low context culture as individualistic is that people can achieve reciprocal goals between tasks and personal interests (Zakaria, Stanton & Sarkar-Barney, 2003).

3.0 
DISCUSSION: Cultural impacts on building swift trust on global virtual teams


Studies have shown that swift trust is a ‘prerequisite’ factor to enhance performance when people work together (Adler, 2007; Laat, 2005; Greenberg, Greenberg & Antonucci, 2007; Remiez, Stam & Laffey, 2007, Young, 2006). According to Laat (2005), condition and challenges to establish trust is different, dependent on factors like social setting, identity, age, race, gender (Laat, 2005). When we talk about trust in the distributed environment, the concept of trust takes a new meaning as Jarvenpaa suggested that ‘swift trust’ is a more viable form of trust. Therefore, in order to develop swift trust, time is of an essence. Global virtual teams who desire to operate on ad-hoc basis where projects need to be completed in a quick manner need to formulate means or strategies to develop trust relatively quicker than face-to-face operations so that performance can be enhanced or maintained. Yet, not all cultures can develop trust in a quick manner unless the source of trust has strong ‘in-group’ relationship.  Global virtual teams are assembled in totally different manner compared to the common face-to-face structure in MNCs. With distributed environment, teamwork not only needs to deal with the use of various technologies, but also need to acculturate and adapt to the diversity of cultural values that exist among team members. The two combinations—technology and culture, sometimes create more intense challenges to building effective teamwork at a distance. If developing swift trust in the emerging distributed teams is challenging, the formation of trust among team members that have different cultural backgrounds becomes more intensified because social and personal expectations, source of trust, and credibility are all established in different ways (Zuckerman & Higgins, 2002). The key question hence is “how does swift trust is affected by cultural values?” 


In this paper, we want to examine whether or not cultural does impact the formation of swift trust in the globally distributed collaboration environment for global virtual teams.  Studies have shown that teams often times faced many challenges in forming trust because they have different expectations, communication styles, preferences for collaboration as well as motivations to trust partners that they work together with (Adler, 2007; Greenberg, Greenberg & Antonucci, 2007; Jeffries & Reed, 2000). Furthermore, Jarvenpaa and Leidner’s (1998) findings showed that culture is an insignificant factor that predicts the perceived level of trust in global virtual teams. They allege that in an electronic communication environment, culture is less salient or significant, where as our paper argues the opposite view (Amant, 2002, Cogburn, 2003, Zakaria & Mohd. Yusof, 2005; Zakaria, 2006). Essentially, Hall (1976) argued that people who demonstrate high context communication behaviors rely primarily on the non-verbal aspects of messages and the contextual value of information. In this case, relationship building-orientation takes precedence over task-orientation. Questions such as who, what, when, why and how need to be critically examined in order to build trusting relationship among team members. Not only that, in the new work structure that relies on non-collocated teams with diverse cultural values, trust is becoming one of the key ingredients that contribute to the success of team performance. Developing trust in a relatively quick manner has high impacts on the different cultural values that each member has.


One of the important aspects to consider in terms of the cultural values is the concept of in-group vs. out-group. Essentially, family members, close friends and colleagues, all known as the ‘in-group’ are most important to build trust for high context members as compared to strangers—the out-group members (Triandis, et al, 1988). It is very important to note that the concept of ‘in-group’ helps reduces the feeling of anxiety and uncertainties about the other person if she or he is unknown to oneself. As such, the more you know about a person, the less anxiety you will be (Gudykunst, 1996). With less or no information about another person, it is hard to anticipate or predict the outcome of a relationship or goal. In this regard, ‘strangers’ would create more anxieties than people who are familiar or close to a person, for example belonging to the in-group membership. As Kanter (1972) have long observed, she provided similar observations about the issue of trust. For example, people would prefer someone who are similar to themselves in the absence of information (Stafsudd, 2006). In this respect, homogeneity is a highly acceptable factor for inducing trust among teams in large organizational setting as opposed to small organizational setting. On the other hand, for small organizations, heterogeneity is far more accepted because it is more convenient and much easier or faster to get to know people at a personal level (Stafsud, 2006) as compared to large organizations. Therefore we propose that:


Proposition 1: High context people is likely to develop swift trust if the members belong to in-group because they would feel more familiar as they learn to get to know the person at an interpersonal level (e.g. family members, spouse, close friends, and colleagues).


Proposition 2: High context people are reluctant to develop swift trust with out-group--people who they do not know because it will create anxieties and uncertainties (e.g. strangers, acquaintances).


Low context communication behaviors on the other hand focus on task orientation rather than relationship building. They look for the verbal aspects of communication and they do not make a distinction between the concepts of in-group vs. out-group. What matters to the low context people are the instrumental goals in which they value and perceived highly than the affective goals (e.g. relationships) when developing trust in global virtual team environment (Zakaria, Stanton & Sarkar-Barney, 2003). Kim, Park and Suzuki (1990) argue that individualistic cultures value task inputs rather than working on relationship building and maintenance. In other words, individualistic or low context people are less concerned with affective cues. Instead they are more concerned with effectiveness and efficiency in terms of tangible outcome like performance-based of the global virtual teams. Hofstede (1980) strongly believe that individualistic are neither reliant on team memberships, nor are they dependent on harmonious and cohesive situations.  Their goals are very objective focusing on what and how many tasks to accomplish. McClelland and Boyatzis (1984) hence propose that individualistic managers do not strive on personal affiliation which is the necessary ingredients or characteristic for collectivistic culture.  What is more important is the individual achievement and personal aspiration. Thus, swift trust that promotes highly on task completion and not on relationship building becomes a more desirable outcome to global virtual teams that ascribe to the individualistic culture.


With such empirical support, we suggest that:


Proposition 3:  People are likely to develop swift trust based on instrumental objective which is highly dependent on performance or task orientation.  


Proposition 4: People are less keen to develop swift trust based on affective objective because it involves a relationship-orientation which takes a longer time to develop.


4.0 
IMPLICATIONS AND CONCLUSION



Global virtual teams are considered as an innovative work structure as well as strategic ways of enhancing organizational performance and profitability of multinational corporations (MNCs). Organizations frequently utilize this common form of non-collocated teams because organizational realizes that the distributed structure can reduce cost of traveling, expatriate training, and culture shock. Yet at the same time, organizations can increase flexibility, mobility and collaboration among members by creating synergistic values from their competencies without barriers of geographical distance, time, and space. In this respect, MNCs need to develop multicultural competencies that can facilitate the trusting behaviors among global virtual teams. MNCs need to ensure that people are equipped with cross-cultural training in order to build swift trust. Unlike before, team members might have the luxury of taking their time to develop a trusting relationship within members, learn about each other’s behaviors, and have historical work experiences. In essence, MNCs need to realize that without a quick trusting relationship built between and within team members who work in a distributed work environment, it is a challenge for them to contribute and perform at their best within a short period of time for many more complex projects. The virtual trust built between members enables them to collaborate effectively and efficiently in order to achieve the goals of the organization. 


As previously mentioned, building virtual trust itself is difficult, what more to develop swift trust in a rather short time frame and with strangers. The barriers are deeply-rooted from a person’s cultural background.  Hence there are two key questions--for the individualistic culture, it is ‘Can you work with me?’ and for the collectivistic culture, it is ‘Can we work together’ evidently provide some implications to MNCs when assembling global virtual teams. Cultural values thus become a critical factor for organizations to consider because different cultures have different expectations, purposes, and objectives.  In essence, cultural values become one of the antecedents to the development of swift trust within global virtual teams. As a concluding remark, we provide a summary on the impact of cultural values on the development of swift trust for global virtual teams (refer to Table 1.0).


Table 1: Understanding the impact of cultural values on development of swift trust within global virtual teams







       CULTURAL VALUES


		

		High Context

Culture

		Low Context

Culture





		

High

Trust

		People are likely to develop swift trust if the members are in-group because they would be familiar and know the person personally (e.g. family members, spouse, close friends, and colleagues).




		People are likely to develop swift trust based on instrumental objective which is highly dependent on performance or task orientation.  






		Low

Trust



		People are reluctant to develop swift trust with out-group--people who they do not know because it will create anxieties and uncertainties (e.g. strangers, acquaintances).




		People are less keen to develop swift trust based on affective objective because it involves a relationship-orientation which takes a longer time to develop.
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Abstract


In this paper, we report (a) the results of a series of experiments using a command-and-control microworld to elucidate cultural differences in teamwork and (b) a model that purports to explain how to bridge the barriers that cultural differences can form.  The experiments identified three dimensions of cultural diversity that have the potential to split a multinational team into uncooperative subgroups.  These dimensions stand as exemplars of cultural barriers to team cohesion in multinational operations.  To explain the impact of those barriers and to address how to bridge them, we draw upon the analogy of geologic faultlines.  The ‘group faultline’ model provides an intuitively accessible vocabulary for understanding the potentially negative impact of cultural diversity on team cohesion.  It also prescribes how to overcome it.  The empirical results and the model stand as hypotheses to be tested by laboratory studies and field observations.


1.0
Introduction


The goal of the empirical work discussed here was to identify prototypical cultural differences that may pose such barriers, to explain their impact, and to identify how to bridge them.  We present our results with a caveat:  the dimensions of diversity that we identified are not intended as definitive characterizations of specific national groups;  rather, they are discussed as exemplars of the variety of barriers that are likely to appear whenever multinational teams are formed ad-hoc.  


The research was conducted in Sweden.  Our responsibility to our sponsor – the Swedish Rescue Services Agency (SRSA) – was to identify divergent cultural norms for teamwork that have the potential to disrupt team cohesion in multinational emergency management operations.  SRSA personnel know first-hand that multinational teams formed ad-hoc and on-site to coordinate international relief operations have the sad history of experiencing cultural diversity as a barrier to team cohesion.  Their experience comes from participating in On-Site Operations Coordination Centers (OSOCC).  The OSOCC structure was designed by the United Nations and has been adopted by the EU Commission and the NATO/Partnership for Peace.  OSOCCs are set up ad-hoc and on-site.  They are typically manned by a multinational team.  The team members generally do not know each other, speak different languages, and have different cultural and professional backgrounds.  In spite of these difficulties, they are charged with the task of working together immediately to coordinate a flood of humanitarian activities and to facilitate the local authorities’ efforts to coordinate the relief effort.  As with any coordination operation where people from different parts of the world are involved, multiculturalism can become a divisive issue (Berthlin, 2006; Klein, 2005; Klein, Pongonis & Klein, 2002).  


This article has four sections.  We first draw upon the tradition of cross-cultural psychology to discuss culture and cultural diversity.  The second section describes the method used to identify dimensions of cultural diversity along which faultlines might form in multinational teams.  Our approach was to simulate an emergency management task and to conduct dynamic laboratory experiments with culturally homogeneous groups of individuals from four different nations.  By studying culturally homogeneous groups, we were able to document three dimensions of cultural diversity in norms for teamwork.  The third section presents our results.  We make no claim that our findings are exhaustive.  They are, however, prototypical.  We conclude with a discussion of the model of group faultlines (Lau & Murnighan, 1998), potential rifts that might split a diverse team into homogeneous, and possibly conflicting, subgroups.  Dimensions of cultural diversity can form faultlines that have the potential to split a multinational group, generate friction, and impede sound decision making.  We conclude by arguing that the group faultline model prescribes methods for bridging cultural barriers to team cohesion.  


2.0
BACKGROUND


2.1
Culture


The frame of reference must be made clear when discussing the construct ‘culture’.  Most people have some conception, drawn from their own culture’s folk psychology, of what the word means (Triandis, 1996).  These ideas tend to fall short, however, because ‘culture’ can be used to refer not only to literature and the arts but also to organizational differences in management style.  Triandis points out that although there are many definitions of culture, there is wide agreement that culture can be seen as a group’s shared/collective attitudes, beliefs, behavioral norms, and basic assumptions and values that provide standards for perceiving, believing, evaluating, communicating, and acting.  A culture is shared by those with a common language within a specific historic period and a contiguous geographic location.  It is passed down from one generation to the next.  This heritage influences how people think, speak and act, and cannot easily be ignored (Kim & Markus, 1999;  Smith & Bond, 1999).  


For succinctness, we adopt Smith and Bond’s (1999, p. 39) definition and interpret it through the lens provided by Triandis:  “A culture is a relatively organized system of shared meanings”.  This definition is sufficiently broad to apply to professional cultures, regional cultures, and national cultures and to differentiate among cultures of each type.  Our focus is the diversity of norms for teamwork held by a select set of national cultures.  

2.1
Nationality as a proxy for culture


Researchers focusing on culture struggle to achieve consensus on how to distinguish one culture from another.  Cultural groups can be defined and partitioned based on religion, language, geographical area, ethnicity, ecology, age, hobbies, lifestyles, strength of kinship bonds, etc.  For practical reasons, the community of cross-cultural psychology often takes the easy way out by defining a cultural group on the basis of nationality.  As a general rule, people from the same nation can be assumed to share a language, a historic period, and a geographic location, and therefore to have a shared foundation on which a culture can emerge and be maintained.  Using nationality as a ‘definition’ of culture is widely recognized to be a convenient solution at best (e.g., Hofstede, 1980; Schwartz, 1992; Smith & Bond, 1999; Smith, et al., 2006) and has been roundly criticized (Duranti, 1997; Hofstede & Hofstede, 2005).  When using nationality as the basis for a culture, there is a risk losing track of the diversity within a nation (Matsumoto, 2003).  The differences found between any two nations might also be found between carefully selected subcultures within any one nation.  There is also the risk of assuming a homogeneity that does not exist, i.e. assuming that a nation is free from variation, conflict, and disagreement.  Nevertheless, it is often the only pragmatic thing to do. 


When choosing nationality as a proxy for culture and conducting a cross-cultural study concerning group behavior, documenting the diversity of group members’ demographic background becomes important.  A procedural control that might seem trivial but that can be hard to attain is to use a matched group design: sample from populations that are comparable to ensure that cultural differences (and nothing else) are measured (Smith et al., 2006).  Since the wish is for the group to be representative of its culture and to behave in accordance with what is acceptable and expected in its culture, there must be as few demographic confounds within a group and across the groups as possible.  For example, when comparing two cultural groups of the same profession, one must also make sure that the prerequisites for membership in that profession are the same in both cultures.  

2.1
Diversity


The term ‘diversity’ typically refers to the degree to which members of a group have different demographic attributes such as gender, nationality, ethnicity, profession, and educational background.  For good or bad, these categorizations provide the initial impressions on which we begin to interact and cooperate.  


The research on diversity in work groups has not produced consistent results. Just as there is a multitude of studies that show that diversity in work groups leads to increased conflict and poorer performance, there are studies that show that diversity leads to decreased conflict and improved performance (Thatcher, Jehn & Zanutto, 2003).  Thatcher et al. argue that one of the reasons for this inconsistency in diversity research is that it has assessed the effects of diversity regarding only one demographic characteristic at a time, e.g., a mix of genders or ethnicities or educational backgrounds exclusively.  We follow their argument to suggest that is likely that the impact of cultural diversity on team cohesion is a function of the alignment of multiple dimensions of diversity rather than on one dimension alone.  This premise guided the design of our experiments.  

3.0
METHOD


A critical challenge we faced was to find an appropriate method to capture human behavior in a dynamic and complex work situation like an OSOCC.  International emergency management does not readily lend itself to field observation.  Our approach was to use the C3Fire microworld (Granlund, 2002) to simulate an emergency management task and to conduct dynamic laboratory experiments with culturally homogeneous groups of individuals from four different nations.  The C3Fire microworld has been used extensively in research on networked-based command and control (Artman, 1999; Granlund, 2003; Johansson, et al., 2003).  Microworlds are said to bridge the gap between the confines of the traditional laboratory experiment and the “deep blue sea” of field research (Brehmer & Dörner, 1993). 


The nature of multinational emergency management operations places strict constraints on the conduct of the experiment.  The multinational teams responsible for the coordination of relief operations are typically formed ad-hoc and on-site.  Team members may or may not know each other. Because there is no time for team-building, they get to know each other as they work.  As they get to know each other, their way of working together is likely to evolve.  These considerations led us to design the experiment to meet three sets of constraints: we needed to (a)  elicit and capture spontaneous but collaborative teamwork in response to a simulated emergency, (b) emulate the ad-hoc nature of the team’s formation, and (c) gather individual self-report information about culturally-determined values that are likely to influence teamwork and collaboration. 


Since it is difficult to know exactly how to distinguish one culture from another based on something other than nationality, we used nationality as our proxy for cultural heritage.  We are aware of the difficulties in doing so, but since we had to work within our means, nationality was our best option.  We do not claim that the results from these individuals can be generalized to all individuals in their nations of origin.  Rather, we assume that the differences in their behavior can be in part explained by their cultural heritage. 

We avoided potential demographic confounds by keeping the demographic characteristics of our participants as homogenous as possible.  We used a matched group sample that facilitates comparison across groups.  Within each experimental group, all participants (1) were the same sex, (2) were approximately the same age, and (3) came from the same country.  The only demographic variable that consistently varied across groups was the nation of origin.  


3.1
Participants


A total of 114 participants (6 women and 108 men, mean age = 25 years) who identify themselves as either Swedish, Bosnian, Indian, or Pakistani participated in our experiments.  Their demographic characteristics are listed in Table 1.  All participants signed an informed consent form.  The rules and regulations of the Human Subjects Committee of Linköping University were adhered to at all times.  Each participant was promised monetary compensation of 500 Swedish kronor (approximately $70.) for completing approximately eight hours of experimentation.  All participants completed the study and received their compensation. 


Table 1: Demographic profiles of the participants.


		Group

		N

		Age range


(M, SD)

		Sex

		Mean years of education (SD)

		Occupations



		Swedes

		32

		19 - 37


(24.5, 3.5)




		All male

		14.4 


(1.7)

		20 students 


12 other



		Bosnians

		22

		18 - 49


(25.8, 7.3)




		16 men 


6 women

		14.4 


(2.9)

		11 students


11 other



		Indians

		30

		22 - 29


(24.7, 1.9)




		All male

		17.0 


(1.5)

		All students



		Pakistanis

		30

		22 - 31


(25.7, 2.7)




		All male

		16.5 


(0.9)

		All students



		All groups

		114

		18 - 49


(25.2, 4.1)

		108 men


6 women

		15.6 


(2.1)

		91 students


23 other





The Swedish participants were native Swedes.  Most were students studying at Linköping University.  The Swedish participants who were not students had a university degree.  The Bosnian participants were born and, to some extent, raised in Bosnia.  They were members of a large Bosnian community in Skövde.  Half of the Bosnian participants were students at the University of Skövde. The other half worked for local industry.  All Indian and Pakistani participants were exchange students at the universities in Linköping and Skövde. 


All but six participants were male.  A group of six Bosnian women participated in an all-women group.  The Swedish and Bosnian participants had similar educational backgrounds.  The Indians and Pakistanis were slightly more educated.  Several of them were in Sweden to pursue a second Master’s degree.  According to their self-reports, all participants used computers for work or entertainment or both.  Their computer literacy included word processing- and chat programs. 


3.2
Apparatus


We used the C3Fire microworld to simulate an emergency management task.  C3Fire is a computer-based tool for research on command and control that provides an environment for the controlled study of collaborative decision making in a dynamic environment (Granlund, 2002, 2003).  The system generates a task environment that is as complex, dynamic and opaque as the settings routinely encountered in real-life emergency management situations (Brehmer, 2005; Brehmer & Dörner, 1993; Funke, 1993, 2001; Gray, 2002; Rigas, Carling, & Brehmer, 2004).  


Participants played the roles of fire chiefs.  Teams of three or four were charged with the task of managing a forest fire.  To manage the fire, the team had access to three types of trucks.  There were six fire trucks, three water trucks, and three fuel trucks.  Fire trucks are mobile units that can suppress the fire.  To do so, they need water.  Water trucks are mobile units that can provide water and fuel trucks are mobile units that supply fuel.  


All team members saw the same map representation of the simulated world, Figure 1, and were presented with the same complete and accurate information.  In addition to the map, the C3Fire interface contains an email communication system and a table showing the disposition of trucks.  Participants can take action by using the computer mouse to direct trucks to move to cells in the map grid.  A fire truck that stands on a cell that is on fire automatically attempts to suppress the fire.  All trucks are constrained by limits on the rates with which they move and act (e.g., fight fire, fill with water).  For additional details on the C3Fire interface and play, contact the author to request a copy of Smith, Lindgren, and Granlund (2007).  
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Figure 1: The C3Fire interface.

To manage the fire, the team must dispatch the trucks.  Interdependencies among team members arise whenever different types of trucks are assigned to different people.  For example, the locations and activities of water and fuel trucks constrain the actions of fire trucks.  If different people control these different resources, their actions are mutually constraining.  This provides ample opportunity for conflicts to arise. 


We, as experimenters, did not establish an organizational structure for communication and control that the teams were to follow. As a result, all participants could (1) communicate with all other participants (they could send a message to one or all other participants) and (2) command all trucks (fire, water, and fuel trucks) and, (3) override commands made by other participants. In short, all structure was left to the teams. 


3.3
Procedure


Ten of the experimental sessions were conducted at Linköping University and five at the University of Skövde.  The procedure was identical at both locations.  The participants signed up to report to the laboratory in culturally homogeneous (and same-gender) groups of eight. As shown in Table 2, there were days when only seven or six of the eight volunteers actually showed up.  In the laboratory, the participants were randomly and anonymously assigned to two teams.  The two teams were connected to different server computers and worked in parallel in two different simulated command-and-control centers.  This arrangement made it possible to gather data on two teams simultaneously.  The purpose of the random and anonymous assignment to teams was to minimize reputation effects and to emulate the ad-hoc nature of OSOCC team formation.  


Table 2: Overview of the experimental groups.


		Group

		Nationality

		Participants

		C3Fire sessions



		1

		Swedish

		8

		16



		2

		Swedish

		8

		16



		3

		Swedish

		8

		16



		4




		Swedish

		8

		16



		5

		Bosnian

		8

		14



		6

		Bosnian

		8

		16



		7




		Bosnian

		6

		16



		8

		Indian

		7

		16



		9

		Indian

		8

		16



		10

		Indian

		8

		16



		11




		Indian

		7

		14



		12

		Pakistani

		8

		16



		13

		Pakistani

		8

		16



		14

		Pakistani

		7

		14



		15

		Pakistani

		6

		16



		

		

		114

		234





The teams performed eight cycles of two activities. The first activity was a C3Fire experimental trial.  Each participant sat at a separate client computer and was linked to his teammates by C3Fire.  Their only mode of communication was the C3Fire email system.   Each team’s session lasted until the fire had been put out, or until 20 minutes had passed. After playing the game, the team engaged in the second activity:  after action reviews during which they engaged in open-ended conversations about their play.  Most teams discussed how responsibilities were to be allocated in the next game and debated alternative strategies for playing the game.  


3.4
Data


The independent variable in our experiments was the participants’ nationality.  Dependent variables included performance data captured by C3Fires.  Every event in an experimental trial generates time-stamped data that C3Fire automatically records and stores.  In this paper, we restrict our discussion to goal setting and performance, the allocation of roles and responsibilities, and email requests and feedback.  

4.0
RESULTS


We start this section by presenting the data on with the teams’ performance during the C3Fire sessions.  We then turn to the teams’ task allocation structures and continue with their email communication.  For each topic, we discuss how the cultural groups align.  Since we are dealing with four national groups, there are 15 possible sets of alignments, Figure 2.  To foreshadow the findings, this paper presents evident for six of these alignments.  We use the notation (BP // S // I) for the first alignment - Bosnians and Pakistanis share a norm for team behavior that differs from the Swedish norm and from the Indian norm and the Swedish norm differs from the Indian norm.  We use the notation (BI // S // P) for the second - Bosnians and Indians share a norm that differs from the divergent Swedish and Pakistani norms.  Similarly, the notion (SB // I // P) represents an alignment of Swedish and Bosnian norms that differ from those of both Indians and Pakistanis.  The notation (SB // IP) represents a pair of alignments - a European norm and a norm from the Asian subcontinent.  The notation (I // SBP) indicates that the Indians differed from the other three groups and (S // BIP) that the Swedes were the group with a unique norm for team behavior.  
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Figure 2: The 15 possible alignments of four groups.


4.1
Performance and goals


One of the first questions that we have been asked when presenting this study at conferences is invariably “Which group did best?”  Our answer is unequivocally “They all did.”  We explain by pointing out that the four groups pursued different goals.  Figure 3 contains three cartoons illustrating patterns of behavior indicative of these goals.  The panel on the left shows a typical Swedish strategy for the allocation of one of their three fire trucks.  Swedish teams tried to stamp out the fire as rapidly as possible.  In contrast, the Bosnians and Pakistanis, shown in the middle panel of Figure 3, tried to contain the fire within regions of the map where there were no houses or schools.  They did not press the fire.  They formed walls of fire trucks to impede its advance.  The Indians appear to have pursued a third goal.  They parked their trucks next to the houses and schools and waited for the fire to come to them.  They prevented the fire from harming people and their belongings but let the fire run wild.  
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Figure 3: Sketches illustrating typical fire truck placement by the national groups that we interpret to reflect behavior pursuing disparate goals.  The small squares represent houses and schools on the C3Fire map.  The large squares represent the locations where the team sent one of their three fire trucks.  The open circle shows the location where the fire started.  


Most teams from all four national groups were quire successful at pursuing these different goals.  Since all teams from a national group were independent from each other, we interpret the consistency of their patterns of behavior as indicative of three different goals.  Given the task of ‘managing the fire’, the Swedes pursued the goal of fighting it.  The Bosnians and Pakistanis pursued the goal of containing it.  The Indians pursued the goal of protecting life and habitation.  We use the notation (BP // S // I) to represent this culturally-determined disparity in goals. 


There is no one criterion for “best” that can be used to assess all the groups’ performance. They all did equally well, as judged by their own standards.  It remains to be seen whether this diversity in goal-setting generalizes beyond the teams we studied and the C3Fire microworld.  Nevertheless, it has a serious implication for people working with multinational teams:  It is not safe to assume that everyone on the team has equivalent expectations about the goal the team is to attain.  Diversity in goal-setting is a recipe for team dysfunction.

4.2
Task allocation


For each team, we analyzed the allocation of trucks across team members (e.g., participants A, B, C and D) using a matrix representation of the relative frequency of commands sent to the 12 trucks (F1, F2, F3, etc.).  Figure 4 presents an example of the matrix.  Rows represent participants; columns represent trucks.  A fully black cell represents the highest percentage of commands sent to a truck during the session. At the other extreme, a purely white cell means that no commands were sent to that truck by that participant.  Intermediate tones of grey represent intermediate percentages of messages in a linear mapping.  Two cells that are equally dark therefore represent equal frequencies of commands.  In Figure 4, we can see that participant A did not command any trucks, participant B sent commands only to gas trucks (G10-12), and participant C only to water trucks (W7-9).  In contrast, participant D sent commands to almost all trucks, but concentrated on the fire trucks (F1-6).  This distribution suggests that the team largely adhered to a strict partitioning of roles and responsibilities. 


For each of the 234 games a matrix was printed in 9 x 13 cm format.  The matrixes were then shuffled to reduce the likelihood of coder bias.  Strict rules for seven different categories of task allocation were set and written down.  The categories and rules are shown in Table 3.  The right-hand column shows illustrative matrices.  Two coders went through the matrixes independently, reviewed their disagreements, and converged on assignments of matrices to categories.  
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Figure 4: Example of the matrix used to illustrate the relative frequency of commands from participants to trucks during a session.  Rows represent the four team members.  Columns represent the 12 trucks: Fire trucks 1-6, water trucks 7-9, and fuel trucks 10-12.  Cell darkness increases with the frequency of commands.


The first category, ‘Partition by convenience’, is a command structure in which the participants command three trucks each. The partition is based on participant name (A B C or D) and truck number.  The ‘Partition by preference’ looks very similar to the ‘convenience’ structure but is conceptually different.  The ‘preference’ structure implies that someone has asked to be responsible for a specific type of truck (e.g., ‘I want to take care of fuel’).  The pattern in the matrix is a team that abides by its members’ preferences for tasks and their allocation.  


The ‘Assistant’ and ‘Coordinator’ structures provide evidence of leadership and hierarchy.  Teams that adopted the Assistant structure had a leader who actively commanded both team members and trucks.  This represents a formally hierarchic allocation of responsibilities since the leader often overrode the others’ commands.  In contrast, the Coordinator structure represents a more egalitarian task allocation in which there was a nominal leader.  The leader monitored the game and sent emails to team members with recommendations about what needed to be done.  He dispatched trucks only rarely.  


The two ‘Shared’ structures represent truly cooperative approaches to the task.  In both ‘Shared fire trucks’ and ‘Shared gas trucks’ there is no clear leader, no coordinator, and no assistant who directs other team members.  The ‘Open structure’ subsumes all matrixes in which visible structure is essentially absent.  The pattern of relative frequency is a patchwork quilt.  


Table 3: The task allocation categories.

		Category 

		Description

		Examples



		Partitioned according to ‘convenience’

		Each participant commands three trucks.  The partition is based on participant name and truck number:  Participant A - trucks 1-3; B - trucks 4-6; C - trucks 7-9, D - trucks 10-12.  (In teams with 3 participants: A – fire trucks 1-6; B – water trucks 7-9; C – gas trucks 10-12).
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		Partitioned according to ‘preference’

		Each participant commands three trucks.  The partition is based on expressed preferences.  (In teams with 3 participants, the participants maneuver one truck type each, but not in the order of A – fire trucks 1-6; B – water trucks 7-9; C – gas trucks 10-12).
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		Assistant

		One participant coordinates the others’ actions through email communication and actively commands trucks as he deems appropriate.  
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		Coordinator

		One participant coordinates the others’ actions through email communication.  The leader actively commands trucks occasionally but does not send commands to more than 3 trucks.  
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		Shared fire trucks

		Two participants share command the fire trucks.  The third participant commands the gas trucks and the fourth commands the water trucks.
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		Shared gas trucks

		One participant commands all six fire trucks.  Another participant commands the water trucks and the other two participants share command of the gas trucks.
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		Open 

		There is no visible structure.  Most participants send commands to a large number of trucks.
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Table 4 summaries the distribution of task allocation categories across the national groups.  The partitioned distribution of trucks based on convenience was by far the most frequent type of truck distribution in the Swedish group; 70% of the Swedish games were played with a clearly partitioned structure.  Bosnian and Indian teams preferred the Open structure.  Everyone drove a little bit of everything.  It is not clear from these data whether our samples of Indians and Bosnians distrusted organization or were truly cooperative or were comfortable with spontaneous chaos.  What is clear is that these two groups were ready and willing to respond flexibly to the dynamic situation generated by C3Fire.  Few Pakistanis teams settled on a preferred task allocation.  The author’s admittedly Western bias suggests that the Pakistanis would have preferred to have had the experimenter tell them what to do.  We use the notation (BI // S // P) to represent this culturally-determined disparity in task allocation.  Such differences in how national groups allocate tasks to team members is a likely candidate for culturally-induced breakdowns in team cohesion.


Table 4: The counts and frequencies of task allocation categories across national groups.     S- Swedes.  B - Bosnians.  I - Indians.  P - Pakistanis.


		Categories

		S

		S %

		B

		B %

		I

		I %

		P

		P %



		Partitioned by convenience

		37

		57.8

		5

		10.9

		2

		3.2

		14

		22.6



		Partitioned by preference

		8

		12.5

		15

		32.6

		14

		22.6

		12

		19.4



		Shared fire trucks 

		4

		6.3

		0

		0.0

		0

		0.0

		10

		16.1



		Shared fuel trucks

		0

		0.0

		0

		0.0

		4

		6.5

		5

		8.1



		Assistant

		12

		18.8

		3

		6.5

		7

		11.3

		2

		3.2



		Coordinator

		3

		4.7

		0

		0.0

		2

		3.2

		1

		1.6



		Open structure

		0

		0.0

		23

		50.0

		33

		53.2

		18

		29.0





4.3
Communication


Participants communicated during C3Fire play by sending emails to each other using the C3Fire communication tool.  As a result, email communication was their tool for cooperation.  C3fire captures a record of all emails sent, flags the time, sender, and to whom the message was sent.  We have analyzed how participants used the communication tool and classified the information they sent.  This section describes two categories of emails for which there are marked cultural differences:  requests and feedback.


4.3.1
Requests


Given the interdependencies among the types of trucks, participants frequently asked for help from a team member.  Drivers of fire trucks asked for water and fuel.  Drivers of water trucks ask for fuel.  (Driving a fuel truck is a relatively thankless task.)  Figure 5 shows the percentage of the total number of emails that were requests.  The two-way ANOVA (group X session) indicates there is a significant difference in the number of emails requesting help across national groups, F(3, 202) = 30.0, MSE = 0.021, p < .001, power > .99.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Indians made significantly fewer requests than the Swedes, Bosnians and Pakistanis that the Swedes, Bosnians, and Pakistanis did not differ from each other (I // SBP).  
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Figure 5: The relative frequency of requests (both explicit and implicit) in email.

Our scoring of the emails distinguishes between explicit and implicit requests.  The distinction lies in the specificity of the request.  An explicit request asks for a particular resource to be delivered to a particular truck, e.g., “Truck 5 has no fuel!”, whereas a more general remark, “Fuel, please!”, is an implicit request because it does not explicitly note to which truck.  This distinction is important because of the wider possibilities for interpretation served by implicit requests.  When the players use explicit remarks, the requests are easily interpreted, e.g. if the player responsible for fuel receives a message saying “Fuel to truck F7”, there is no hesitation that truck 7 is out of fuel and that fuel must be supplied to that truck.  All the player has to do is to see if he has fuel to fill truck 7 with, locate truck 7 on the map, and direct his fuel truck to truck 7.  If this player received a message similar to “Fuel!”, much more interpretation is needed. He first has to see in the interface of C3Fire what trucks are in need of fuel and try to figure out which trucks correspond to the player that sent the message.  He then has to see if he has fuel to fill another truck with, locate the truck he interprets as the one in need of fuel on the map, and then direct his fuel truck to that truck.  Sending explicit requests thus saves time and reduces the risk of misinterpretation. 


Figure 6 is a stacked bar graph showing the percentages of explicit requests and implicit requests in email.  The Swedes sent almost no implicit requests.  In contrast, a third of the Indians’ and a fifth of the Pakistanis’ requests were implicit.  The two-way ANOVA (group X session) indicates that national group was significant, F(3, 202) = 21.5, MSE = 0.065, p < .001, power > .99.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Swedes and Bosnians did not differ from each other but differed from both the Indians and the Pakistanis.  The Indians and Pakistanis also differed from each other (SB // I // P). 


If the data shown in Figures 5 and 6 generalize beyond our subject pool, it would suggest that different cultures are likely to have significantly different attitudes towards the appropriateness of asking for assistance and towards the appropriate manner for doing so.  This finding might have serious consequences in any multinational cooperative operation.  
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Figure 6: The relative frequency of implicit and explicit requests in email.

4.3.2
Feedback


Members of cohesive teams tend to give each other positive feedback.  Negative feedback is a clear sign of discontent.  Accordingly, our scoring of the emails distinguishes between positive and negative feedback.  Figure 7 is a stacked bar graph showing the percentages of both.  The Swedes sent few negative statements.  In contrast, approximately a half of the feedback sent by both the Bosnians and Indians was negative.  The two-way ANOVA (group X session) indicates that national group was significant, F(3, 202) = 7.82, MSE = 0.009, p < .001, power > .98.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Swedes differed significantly from the other three groups and that those groups did not differ from each other (S // BIP).  This finding may reflect a Swedish tendency to be polite at all times or a reticence to engage in necessary confrontation or both.  Regardless of interpretation, it is clear that the other the national groups do not possess Swedish reserve.  This culturally-driven difference in communication style could readily be misinterpreted in a newly-formed multinational team. 


Figure 8 shows the percentage of email that contained either positive or negative feedback.  The two-way ANOVA (group X session) indicates that national group was significant, F(3, 202) = 7.30, MSE = 0.153, p < .001, power > .96.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Indians and Pakistanis sent significantly fewer feedback messages than both the Swedes and the Bosnians, that the Swedes and Bosnians did not differ from each other, and that the Indians and Pakistanis did not differ from each other (SB // IP).  The data shown in Figures 7 and 8 suggest that multinational teams might experience discord on the basis of divergent attitudes towards the appropriateness of and the appropriate manner for expressing feedback. 
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Figure 7: The relative frequency of positive and negative feedback in email.
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Figure 8: Enter text (RTO Figure Caption)


5.0
DISCUSSION


Participants in our study worked in culturally homogeneous teams (Swedes with Swedes, etc.).  All teams were asked to approach the same task. It is therefore compelling that to see that the four different national groups chose to approach the task differently.  


There is no neat way to summarize the six different patterns that we observed.  When it comes to providing feedback (of any kind), our teams from two European cultures provided much more than our teams from two non-European cultures.  When it comes to providing positive feedback, our Swedish teams were unique.  They like it.  When it come to asking for help, the Indian teams were unique.  They don’t do it.  When it come to asking for help explicitly, our teams from two European cultures much more alike than our teams from two non-European cultures were to each other.  Our Europeans tended to be explicit about what they wanted.  


The data relevant to goal setting show the two Muslim cultures to be more similar to each other than to the non-Muslim cultures.  Both the Bosnians and the Pakistanis attempted to curtain off the fire but did not attack it.  The Swedes attacked the fire and the Indians waited for it to come to them.  The data on task allocation reveal an alignment of norms for team behavior that does not correspond to regional or demographic variables.  Along this dimension, the Bosnians and the Indians are more alike than are the Swedes and the Indians.  


It is not our place or within our ability to interpret how religion and other aspects of culture shape these differences.  Nevertheless, we are comfortable making the claim that these differences are profound and have severe implications for the formation of multinational teams.  The disparity in ways to be diverse is likely to be the rule rather than the exception.  Whenever people from different cultures are thrown together to form a team, it is likely that there will be multiple patterns of alignment and disagreement.  The other guy is going to be like you in some ways and unlike you in others.  


Managers and leaders who assemble multinational teams should be prepared for this disparity in modes of cultural diversity  At issue is how to predict whether or not that diversity is likely to be a threat to team cohesion.  We believe that the ‘group faultline’ model (Lau and Murnighan, 1998) has the potential to aid that prediction.  


Lau and Murnighan introduced the group faultline model to explain the impact of demographic diversity on the effectiveness of work groups.  They argued that any analysis of diversity must go beyond the consideration of single characteristics (e.g., nationality) in isolation and investigate the effects of multiple characteristics and their interrelationships.  Their article has spawned a growing literature on group faultlines (e.g., Lau & Murnighan, 2005;  Molleman, 2005;  Thatcher et al., 2003). 


Group faultlines are hypothetical dividing lines that may split a diverse group into subgroups based on several characteristics simultaneously (e.g., nationality and gender) and their alignment.  As an illustration, consider two teams.  Team A is composed of two Swedish women and two Bosnian men.  Team B is composed of one Swedish woman, one Swedish man, one Bosnian woman, and one Bosnian man.  In both teams there are two nationalities and two genders.  In Team A, differences in both characteristics align.  In Team B, they do not.  The group faultline model maintains that the alignment of characteristics makes Team A more likely to split into subgroups than Team B.  By analogy, there is a faultline between the two pairs in Team A that has the potential to generate friction and to pose a barrier to team cohesion.  


The salience of a faultline depends on three compositional factors: (1) the number of individual characteristics apparent to team members, (2) their alignment, and, as a consequence, (3) the number of potentially homogeneous subgroups.  Faultlines are most salient when attributes are aligned and define clear subgroups (Lau & Murnighan, 1998).  When the team is new, faultlines are most likely to form based on demographic attributes.  As team members interact, other attributes such as personality, values, and skills become increasingly influential and may in turn lead to the development of new faultlines (Lau & Murnighan, 2005).  In short, depending on the similarity and salience of team members’ characteristics, a team may have many potential faultlines, each of which may activate.  Active faultlines increase the potential for the team to split into subgroups composed of individuals with similar (aligned) characteristics.  


We propose that the group faultline model can and should be extended to encompass dimensions of cultural diversity and well as the demographic characteristics discussed by Lau and Murnighan.  For example, consider a multinational emergency management operations team composed of two Swedish men and two Bosnian men.  Our results on goal-setting suggests that the Swedes are relatively likely to want to attack the presenting problem head-on and the Bosnians to want to contain it.  Their diversity in norms for goal-setting aligns with their demographic and linguistic diversity.  If the team proceeds without sufficient coordination, this alignment of cultural and demographic sources of diversity may lead to activation of a group faultline.  The likelihood of faultline activation increases for this hypothetical team once team members start providing each other with feedback.  The Swedes would likely become uncomfortable with the Bosnian’s willingness to supply negative feedback.  The Bosnians might become uncomfortable with the persistently upbeat tone of the Swede’s feedback.  The superposition of this dimension of cultural diversity on the existing faultline between their divergent norms for goal-setting might be sufficiently salient to activate the faultline and destroy any semblance of team cohesion.


5.1
Summary


The results reported in this article imply that members of multinational teams who come from different cultures are likely to bring with them cultural norms for team behavior that are similar on some dimensions and different on others.  We hypothesize that alignments of these differences are likely to be loci of group faultlines.  We propose that diversity in goal setting, in task allocation, in making requests, and in giving feedback can align in much the same way as demographic characteristics such as profession, age, and gender.  When dimensions of cultural diversity align, the team is relatively likely to experience friction and to split apart.  Team cohesion is bound to suffer when a group faultline activates.  This proposal is a new idea for group faultline research that deserves further testing.  


It is important to remember that our aim has been to identify prototypical cultural differences in norms for team behavior that may pose barriers to cohesion in multinational teams.  We do not pretend to have provided a map to these four specific national groups.  The particular differences presented here are less interesting than the fact that they can be found so readily.  These six dimensions of cultural diversity should be discussed as general exemplars of the variety of barriers to effective teamwork that are likely to appear whenever multinational teams are formed ad-hoc.  The group faultline model has the promise to explain when and why some multinational teams split apart while others cohere. .
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Abstract 

In order to investigate the performance of mixed- versus homogeneous-culture military teams, the NATO RTO Research Task Group, HFM-138/RTG on Adaptability in Multinational Coalitions conducted an experiment using a complex, but very absorbing and immersive, computer-based role-play game using a modern urban search-for-contraband scenario. Game-play required planning, resource allocation, situation awareness, communication, and coordination for successful performance. This paper briefly describes the experiment and its results prior to discussing the lessons learned in conducting the experiment. It focuses on practical methodological and logistical implications for future research on culture and teamwork using computer games in general. It also considers deeper issues in hypothesis generation, scenario and task definition, experimental design, data analysis, and results presentation and communication. 

1.0
The NATO RTO HFM-138/RTG Computer Game Experiment

Good communications is crucial for (possibly geographically distributed) team members conducting a complex military task such as searching for hidden weapons in an urban environment. It is reasonable to presume that effective communication should be easiest for people who share a common culture. Hence, the NATO Research and Technology Organization (RTO) Human Factors and Medicine Panel Research Task Group on Adaptability in Coalition Teamwork (HFM-138/RTG) conducted an experiment entitled “Leader and Team Adaptability in Multinational Coalitions (LTAMC)” to investigate the performance of mixed- versus homogeneous-culture military teams.  Before we can discuss the lessons learned from this experiment, we need to briefly review its hypothesis, methods and principal results. For a more detailed treatment, see NATO RTO HFM-138/RTG (2008).

1.1
Hypothesis & Scenario

The principal hypothesis was that teams whose members are all from the same nation perform better than teams whose members are from different nations. The experiment utilized a complex, but very absorbing and immersive, computer-based role-play game using a modern urban search-for-contraband scenario specifically tailored for this NATO experiment [Leung, Diller, & Ferguson, 2005; Warren, Diller, Leung, Ferguson, & Sutton, 2005] which required planning, resource allocation, situation awareness, communication, and coordination for successful performance. Good performance also required maintaining the good-will of the local “populace” (i.e., computer-generated characters) who could provide useful or misleading information to the search team.

1.2
Participants


The experiment involved 56 four-person teams (224 military officers in all).  In 48 of the teams, all four team members were from the same nation; in 8 of the teams, the four members were from different nations. For experimental design purposes, we have 7 national groups of 7 to 9 teams each: Bulgaria (8 teams), The Netherlands (8 teams), Norway-senior (8 teams of senior officers), Norway-junior (8 teams of junior officers), United States (7 teams), Sweden (9 teams), and Mixed nationality (8 teams). 

Within each team, the members had to be no more than one rank apart.  Although there was no age requirement, the rank constraint meant that team members were of comparable ages. The computer game-play was all in English and all communication was by keyboard. Hence, all participants had to have met a NATO-required level of English proficiency and a reasonable, but unspecified, level of computer experience.  Post-play metrics of English proficiency and game experience were developed from responses to pre-game questionnaires. The resulting national, age, English proficiency, and game experience profiles of the 56 teams are shown in Figure 1.
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Figure 1: Demographic profiles of the 56 teams. Game experience is proportional to bubble size. Letters indicate national composition of the teams: Bulgaria (b), The Netherlands (d), Norway-senior age (n), Norway-junior age (j), Sweden (s), United States (u), mixed culture (m).

1.3
Procedure & Metrics

Each team member was seated at a computer terminal. Same-nation players and were visually and auditorially shielded from the others at a site in their home nation, mixed-nation players played in their own nation over the Internet. After two to three hours of training and a break, players were briefed on their mission and engaged in a planning session before actual game-play proper.  The main team task was to amass as many ‘goodwill’ points as possible. Points were primarily earned by finding weapons caches and lost by angering the local populace or by opening empty crates.


Since game-play and communication was by keyboard, every keystroke was available for analysis. During the game, there were probes from a “superior officer” to determine situation awareness at three different times. The primary dependent variable was the amount of goodwill points earned by the team. (Since team members could specialize such that a communications officer would not find any caches and a sensor operator might find several, individual scores are meaningless.) Other performance measures include the amount of communications and the degree of situation awareness.

1.4
Selected Results


Figure 2 shows the value of each team on the main performance metric (T-score of goodwill points) grouped by team national composition. It is clear that the mixed-nation teams are mostly in the upper-half of the performance distribution contrary to the hypothesis.
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Figure 2: Team “goodwill” performance T-scores (Mean = 50; SD = 10) for each of the 56 teams grouped by national composition. Key: Bulgaria (Bu), The Netherlands (NL), Norway-senior age (No.s), Norway-junior age (NO.j), Sweden (Sw), United States (US), Mixed-nation (Mix).

2.0    lessons learned


As the previous section suggests, the NATO RTO HFM-138/RTG experiment is conceptually simple but very complex with respect to methodological aspects such as the role-play game itself, details of the scenario, and a team’s task and options. The experiment was also complex logistically both within a session and throughout the entire experiment.  In conducting the experiment, we learned numerous lessons within the broad categories of conception, the game itself, methodology, logistics & execution, and analysis.


2.1    Concepts, Hypotheses, & Theoretical Issues


This experiment used a complex computer game to study adaptability in multinational coalitions. This is appropriate due to the inherent and pronounced immersive quality of such games, but also due to the fact that tomorrow’s military recruits are growing up playing more and more such games and developing computer and communications skills not typical of people from a generation ago. Questions about what make some teams more effective than others are difficult to answer in general, but differential computer experience adds a fresh and urgent dimension to these questions about team adaptability especially in multinational coalitions.


2.2    The Game & Its Characteristics


As stated in Section 1.1, the game we used is based on a complex, very absorbing, and immersive role-play game, Neverwinter Nights. Using this game, BBN Technologies developed a general-purpose research tool termed SABRE (Situation Authorable Research Environment) (Warren et al. 2004). At the request of NATO HFM-138, Leung, Diller, and Ferguson (2005, also Warren et al. 2005) developed a modern search-for contraband scenario specifically tailored for this experiment. Both the general SABRE tool and the specific LTAMC scenario were extensively piloted and iteratively refined, and we learned numerous lessons in the development phase and the execution phase of the research.


· Features that permit creativity, variant behaviors: The game and task were chosen so as to permit a large degree of creativity and self-determination by the teams in how they would approach accomplishing their mission. But the more degrees of freedom given the teams and the more unstructured the task, the less control that the experimenter’s have and the harder it is to interpret the various results. It should be noted that the experimental scenario was relative “static” in that there were no surprises or major incidents occurring during the game-play. The use of non-briefed events could certainly be introduced into the game, but we chose not to do so to maintain a degree of comparability in the experiment.


· Main tasks versus side quests: Although the scenario was relatively “static” as just discussed, their were some opportunities for teams to engage in “side quests” (such as helping a non-player character computer-generated girl search for a lost pet) which could garner goodwill points but which would take time away from the main task. Such side-quests do add realism and permit opportunities for non-routine decision making.


· Experimenter’s viewpoint and used and unused game features: From the experimenter’s viewpoint, the game can be very rich in decision making opportunities. However, a particular team might decline various opportunities or not be very creative and thus, as the game unfolds, the game can evolve into something less rich because certain avenues are not explored.


· Player’s viewpoint: By observing the players and from their comments after the experiment, it is clear that the game succeeded in being immersive and absorbing. Players did not report trying to figure-out what the experiment was about, but rather quickly became fully engaged in the task at hand.


· Experimenter interaction/intervention possibilities: The underlying game (Neverwinter Nights) has a “dungeon-master mode” feature in which a game-master (or an experimenter) can have an invisible “avatar” (i.e., personal representative character in the game) which can interact with the game environment and other characters. We only used this feature on the rare occasions when a human player’s avatar got “stuck” in a wall (there are occasional glitches since the software is very complex) to free the avatar without the human’s awareness. One lesson learned is to be prepared for such events and to know how to deal with them.


· A related lesson for future research is that the dungeon-master mode can be utilized to introduce some player-action-contingent events into the game-play. For example, a door could be closed (by the unseen dungeon master) thereby trapping the human player until they radio for rescue by another player. Such in-game or in-line modifications require active monitoring and in-game intervention by an experimenter, but the possibilities are intriguing.


· Underlying & unused game features: Since the underlying game permits many behaviors which are not needed or allowed in a particular scenario (i.e., casting spells), it is important to prevent their accidental use by, for example, disabling the right-mouse button.


2.3    Methodology


The game and LTAMC scenario we used is complex to learn and complex to play, but the permitted behaviors are manifold. This richness means that certain methodological aspects that are normally under an experimenter’s complete control in a more traditional laboratory experiment are not-controlled or even non-controllable. Some methodological lessons we learned or special problems we encountered in conducting the study are:


2.3.1    Participants


· Incomparability of subject pools: When participants come from multiple countries, it is very difficult to be sure that the subject pools are comparable. For example, a junior officer in one country might be considered a student in a second country and hence not in the pool of the second country.


· Size of subject pool: In spite of the size of many militaries, the pool of available participants can be surprisingly small. Military officers, in particular, are busy people and often have critical jobs from which they can not be spared for a block of 4 to 6 hours. When constraints are placed on the characteristics of an entire team, such as requiring a certain age range, the effective size of the pool can, and does, shrink drastically.


· Representativeness of participants to intended application: Military officers have specialized occupations and some of these are not interchangeable. A medical officer cannot be expected to perform the work of a pilot. When the pool of possible participants is small, allowance must be made to permit more people to qualify for the experiment. Unfortunately, this means that the relevance of the results to the target population could become compromised.

· Team formation: Within a country and within the same research site, some individuals might know each other and some might be strangers. But teams whose members have a common past history can be expected to function differently than teams whose members are strangers. A background question about prior knowledge of or experience with other team members should be included along with the demographic questions.


· Distributed “team” issues & considerations: When team members come from different geographic locations or even nations, there are special issues of team formation and identification with the team. This problem is compounded when the only interaction team members can have is via a keyboard. But, however cumbersome “introductions” and interactions might be among distributed teams, such teams are becoming more and more common.


· Non-player characters: The town populace was comprised of computer-generated “non-player characters” (NPC’s). The avatars of the human players could interact with the NPC’s via scripted question and answer sets. The NPC’s were programmed to make a variety of responses such as providing tips regarding the whereabouts of suspicious activity. But some NPC’s could lie (i.e., they were programmed to provide false information). NPC’s have great potential in general for research purposes. We see this area as needing more work, but one which can bring rich rewards especially as the NPC’s take on theoretically-based or empirically-grounded personality and cultural characteristics. The number, content, and veracity of messages should be addressed by any researcher.


2.3.2    Experimental Design


· As discussed above, the pool of potential participants can be very small. Thus, it is imperative to use as efficient an experimental design as possible with respect to the number of necessary participants.


· The experiment must also be very efficient with respect to its time demands. Six hours makes it hard to get participants and also can be a strain on the participants. The total amount of time includes time for pre- and post-game questionnaires. These need to be kept to a minimum. 


· Statistical Design, matched samples, controlled & uncontrolled variables: Another consequence of the limited subject pool is that there are few possibilities for matching subjects on extraneous variables or for assigning subjects to pre-specified levels in a factorial design on factors such as age. In a companion paper, Warren (2008) has argued that full experimenter control over all variables of interest in a complex experiment is not just difficult but actually impossible. However, this does not mean that the effects of the confounding variables such as computer-game experience, English proficiency, or other covariates cannot be assessed. Using analysis of covariance (ANCOVA) and other regression-based techniques, these effects can be measured and then be statistically partialled-out.


2.3.3    Procedures


· The use of a computer game does not obviate the use of more traditional 5- or 7-point rating scales. We used both pre- and post-game questionnaires for obtaining such information as demographic data and personality and cultural profiles. But another feature that recommends use of the game is the occurrence of in-game probes. As mentioned earlier, on three occasions, a “superior officer” (wholly within the game), probed the participants with questions relating to their situation awareness. The use of in-game probes can be a powerful tool and is a supplement to the out-of-game questionnaires and the in-game situations (which are themselves tests).


· Training: different learning curves and times: There were two training phases, one in which individuals learned basic one-person actions such as moving forward, picking up objects, using a map, using one’s journal, etc., and a second phase in which an individual learned to communicate with others. People were permitted to complete basic individual-action training at their own pace. But this meant that people finished basic training at different times. Fast learners often had to wait a long while at an in-game waiting area while slower learners were still mastering basic skills. The in-game waiting area had amusing activities to keep people busy, but it could be a long time, and the amusement nature of the filler activities could contribute to a sense that the overall game was not a serious exercise.


· Training: proficiency criteria and removal concerns: Related to the problem of different people taking time to reach a sufficient level of proficiency is the question at what level to set the proficiency criteria. Although this never occurred in the main experiment, we did have a case during piloting with non-military participants when one individual simply could not achieve sufficient skill to enables that experimental run to continue. Since this occurred during piloting, no time limit had been set, and this led to a boredom problem with the other three players. Of course, not only do such aborted sessions waste peoples’ time, it can be costly in terms of money since (non-military) participants still have to be paid.


· Local testing issues: breaks etc. When testing was at one site, the procedure was to conduct pre-questionnaire completion, individual, and team testing phases before lunch.  The planning and search phases were after lunch, but this raises the chances that some forgetting might take place. We now recommend that a short “refresher” training session occur after lunch.


· Distributed testing: time zones consideration: The mixed-nation testing was done over the Internet. But since the experiment spanned 6 time zones and could take 6 hours, the experiment began relatively early in the morning for the Americans and ended relatively late at night for the Europeans. The previous point’s reference to “lunch” has to be modified, but the issue of the timing of breaks becomes even more important. Anything that lengthens the experiment, such as the above recommendation for a “refresher” training phase, must be carefully weighed against the effect of a long day on some people’s performance.


2.4    Administration & Logistics


· Subject scheduling issues: As discussed above, the size of the pool of possible participants was severely limited. One administrative difficulty that resulted from this was that of being able to schedule at least four people for a test day. It often took considerable effort on the part of the research team to locate and enlist the minimum of four people needed for a team.


· The difficulties were great enough that there were times when a session had to be canceled in advance due to either the inability to locate four participants or due to the advance cancellation by one of the volunteers. This again put a burden on the research team to contact the remaining volunteers.


· Even on days when four people had been scheduled, there was the all too common and exacerbating problem of a scheduled volunteer not appearing and thus forcing the cancellation of the session and the attendant loss of time of those who did appear for the experiment.


· One technique for dealing with the problem of “no-shows” is to schedule more people than required. Due to our limited participant pool, this option was difficult to exercise.


· Even if we had a large pool and could routinely “overbook” participants, overbooking does not guarantee that the required number of participants will show up. The reality of research on teams is that no-shows are all too common: If 6 people are scheduled for a four-person session, only three might show up. 


· But “overbooking” has is own problems. One problem is that if all show up for the experiment, some method has to be used to determine whom to dismiss and in such a way that the excused person is treated with respect and made to feel that their effort is still appreciated and not wasted. 


· In research without the need for a participants with highly specialized characteristics, one way to not waste any “unusable” participants who report for an experiment (either too few or too many) is to have alternate lower-priority experiments ready which can use whatever number of participants are available after due consideration for the needs of the highest priority experiment. However, this was not an option for us due to the small size of the pool of participants. Any potential participants who could not be run even after they reported for the experiment needed to be asked to reschedule if at all possible.


· Scheduling a long experiment over an ocean: The mixed team portion of the experiment often required having an American and Bulgarian on the same team. Arranging for a short meeting across 5 or more time zones is hard, but arranging a an experimental session that will take six or more hours means that the Europeans will be finishing quite late in their day and that the Americans will be starting quite early in their day. The definition of “lunch” break is thus relative and has to be taken into account when the potential participants are given details about what is being asked of them when they are solicited.


· Computer operators and local administrators: The above remarks about long experiments across an ocean also apply to the local computer operators and local experiment administrators who, by the nature of their responsibilities, must be present both before and after the participant session. 


· Internet operators: The mixed team portion of the experiment also required the use of a knowledgeable team of SABRE experts and an internet operations center to “host” and coordinate the multi-site internet portion of the experiment. In order to ensure smooth operations and prevent loss of precious data, the internet operations had to be flawless. This required much advance preparation and testing of communication links and procedures. Although given scant mention in the experimental write-up and methods sections of the reports, this aspect of the experiment is crucial and required considerable effort.


2.5    Data Collection, Processing & Analysis


The SABRE testbed features automatic data collection of both pre-game questionnaires and within-game activity and communications. SABRE also collates the data from the various individual team sessions and collates the data into large spreadsheet files for post-processing by various statistical packages. 


· Although SABRE does provide some basic statistics, it was felt best to leave the main analyses to the various members of the experimental teams and the statistical packages they prefer. One reason for this is the large and diverse nature of the data recorded and the subsequent opportunities for post-experiment data mining. We believe that the datasets resulting from this experiment will yield rich treasures as we continue to mine them.


· With a data set resulting from the game-play and questionnaires of 224 participants, it is invariable that there will be some missing data. Since different analysts have different preferences for dealing with missing data, it is imperative that there be tight configuration management of the raw and early-processed data sets that are distributed to the various analysts. In turn, it is also important that the various analysts maintain their own processed-data file configuration management with full description of the decisions they made and the procedures they followed.

2.6    Drawing Conclusions & Making Recommendation


In spite of running 224 participants, the resulting number of four-person teams was 56. 


· Since our analyses are all team-centric, the conclusions are based on the relatively small number of 56 teams. As such, statistical power is weak and the conclusions must be taken with caution. 


· Also, as discussed by Warren (2008), there are several confounds that also serve to temper our conclusions and recommendation such participant differences in age, computer-game experience, and English proficiency. 


· However, the confounds are, to a large degree, unavoidable due to the complex nature of the participant populations. They are not deficiencies in the experimental design. Fortunately, there are statistical techniques such as ANCOVA and linear regression which can “partial out” the effects of the confounds and enable the drawing of confound-free conclusions.

3.0    Final Comments & General Questions


We have partial answers to what makes some teams perform well and others not so well. But, in general, much of what makes a team adaptable in a multinational coalition is still not fully understood. However, we believe we have demonstrated the value of using an immersive computer game to provide rich data sets to help provide such answers. As tomorrow’s military recruits become more and more experienced with complex immersive computer games than the recruits of yesterday, it becomes imperative that we study the possible impact of such experience on selection and training for tomorrow’s more computer-reliant military.
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Abstract


The complexity of modern military operations causes challenges with the processes of information analysis and coordination.  The difficulty inherent in dealing with factions (ubiquitous in organizations and the political realm) epitomizes these challenges.  Over-simplification and neglect of distinctions and alternatives are risks in the analysis of complex phenomena.  Coordination with multiple agents is a method for performing complex work in general and in particular for mitigating the cognitive challenges of analysis of complex phenomena.  However, lack of common ground between agents hampers coordination, especially in unpredictable and ambiguous situations.  We propose a concept for an analytic support tool based on organizing representations in a framework designed to foster exploration, preventing individual analysts from overly narrow and reductive analysis.  As a collaborative tool, it can serve as a virtual open workspace, mitigating shortages in common ground by allowing analysts to be informed by one another’s explorations in the framework.

1
Challenge of Complexity


The changes in the modern world that affect the nature of military operations do not do so in a simple manner; they interact with one another, creating situations where differences of geography, culture, disposition, and expectations are the norm rather than the exception.  


The straightforward model of nation fighting nation has been overtaken by the rise of non-state agents.  Examples include: multi-national political and trade organizations; terrorist and rebellion forces; and news media.  Just as other national military forces are no longer the only other parties, control of military threat in no longer the only aim.  Effects-based operations recognize the importance of cultural, social, and economic impacts from courses of action.


Unlike impacts to military infrastructure or equipment, impacts to social and cultural matters are influenced by the historical and cultural relations between the parties.  The impacts are usually indirect, disproportionate, and dependent on the prior relationship of the parties.  In other words, with cultural, social, and political factors, relationships between parties are complex.


When confronted with the cognitive challenge of dealing with complexity, there is a tendency to reduce it by simplifying aspects that concur in creating it, e.g. considering elements of the system as homogeneous when they are heterogeneous, as independent when they are interrelated, etc. These reductions are often a necessary process because of the infeasibility of encompassing the whole range of complex phenomena.  Reductions in complexity can be quite useful for generating practical applications.  However, there is a risk of oversimplification—reducing so much of the complexity that we produce misconceptions or faulty applications [9-10].


Moreover, these misconceptions can be tenacious, due to what Feltovich, Coulson, and Spiro [8] term knowledge shields—tendencies to maintain the reductions we are relying on, thus avoiding any reconceptualization or questioning of our understanding of the complex phenomenon we are studying. These mechanisms can affect all levels of expertise, but are especially present during learning phases. Indeed, one facet of expertise is the capacity to revise assessments, conceptions or plans in the face of new elements in the world (researched in the medical field [18] and the information analysis domain [16]).  (The difficulty of recognizing the need for revision is a reason why expertise is so valued, and why the design of tools and processes must take these challenges into account.)  

The dynamics of revision constitute a basic process in information analysis.  Elm et al. [7] provide a model of intelligence analysis which emphasizes two converse functions:  broadening and narrowing.  The phases of Down-Collect, Conflict and Corroboration, and Hypotheses Exploration all involve narrowing in (on data samples, accurate interpretations, and coherent explanations, respectively).  Broadening occurs at the intersections of these phases, making sure that different options have been fully explored, and assessments do not become final prematurely. 


2
Collaboration to Manage Complexity


A useful set of tactics for overcoming reductive tendencies and fostering the capacity to revise relies on the power of collaboration [11].


2.1
Multiple perspectives


Collaboration offers multiple perspectives, each point of view providing a potentially unique point of view on the situation of interest, a particular way of accounting for the complex phenomenon. A complex phenomenon cannot be encompassed from a single point of view (ibid), and multiple perspectives allow the account of multiple facets of the phenomenon, therefore a richer picture. As Bartlett stated in his 1932 book [1] about memory (p4), “We may consider the old and familiar illustration of the landscape artist, the naturalist, and the geologist who walk in the country together. The one is said to notice and recall beauty of scenery, the other details of flora and fauna, and the third the formations of soils and rocks. In this case, no doubt, the stimuli being selected in each instance from what is present, are different for each observer, and obviously the records made in recall are different also. Nevertheless, the different reactions have a uniformity of determination, and in each case spring from established interests.” 


Bartlett’s insightful image suggests that the reality of the phenomenon observed is partially captured at the intersection of the different accounts, which are all incomplete and limited, as well as equally valuable and legitimate.  In the realm of collaborative work across cultural and geopolitical groups, differences in points of view are commonplace, often problematic (even contradictory), yet potentially beneficial.  If they make it harder to find a consensus among parties involved, they simultaneously offer a much richer account of the situation.  Bruner’s work on the multiplicity of stories in a legal context [3] captures the same idea through the portrayal of a system designed to reconcile (in a fair way) the diversity of perspectives.


2.2
A mindset for dealing with complexity


Collaboration, in addition to offer a richer set of accounts of complex phenomena, allows individuals to adopt a new and fruitful mindset by giving individuals the possibility to experience in a team the dynamics generated by the multiple concurring explanations [11].  This way to approach problems by acknowledging their complexity and the potential for multiple, potentially contradicting, explanations is harder to acquire without participating in collaborative effort, and is a direct answer to reductive tendencies.


Successful collaboration can foster analysis of complex phenomena by allowing for the “synergetic balance” [11] between individuals and groups or sub-groups.  Individuals offer a way to question and revise the team’s understanding of a situation, at the same time as teams provide alternative perspectives to individuals, enhancing their capacity to question their own assessments while acknowledging a more complex picture. The importance of this mutually beneficial cross-scale cycle has been shown at the cognitive level, through studies of learning mechanisms [11], as well as at a larger socio-psychological level in working situations, through studies of empowerment type of processes in the dynamics between styles and genres studied by Clot and Faïta [5] and the use of their methodological framework by Mollo and Falzon [14] to enhance individual expertise in the medical field.


3
Collaboration Challenges


Maintaining synchronized, structured interaction across organizations in ambiguous, rapidly changing, and/or uncertain situations is hard.  When the multiple parties each have their own perspectives, histories, and expectations, coordination is even more difficult.  The inevitable presence of factions in organizations, social movements, and other complex social structures makes synchronization of effort a challenge.  


Factions provide important diversity within an organization [12], but make inter- and intra-organization coordination more difficult by increasing the number of relationships upon which coordination depends.  In the case of a NATO peacekeeping operation, there is the relationship between NATO and the region in which the intervention takes place.  There are relationships between the various factions in the region, and relationships between the different nations in NATO.  Particularly important for issues of adaptability in coalition teamwork, there are interactions between all of these relationships.  For example, the UK and Turkey may have different assessments of political and cultural events in Egypt.  Egypt’s relationship with the UK is different than its relationship with Turkey, both of which are different than its relationship with NATO.  And factions within Egypt have their own versions of these relationships.  


Common ground results from working together and developing familiarity [4].  With it, participants can anticipate certain responses from one another, even if situations are ambiguous and fast-paced [13].  However, maintaining common ground is not without cost [13], nor is it always feasible, even among allies, especially when circumstances are difficult to predict [6].


Differences in perspectives and expectations limit common ground between groups.  They make it more difficult for one group to infer the intention and mind-set of the other group, and to anticipate behaviors, in novel circumstances.  Not being able to perceive the stance of another agent, or to anticipate the other agent’s behavior, impairs coordination [25]. 


Technology offers some promising directions for methods to mitigate these coordination challenges, but no complete solutions. High-bandwidth communication channels are of obvious benefit for coordination among distributed agents.  However, in the absence of prior understanding about an agent’s stance, perspectives, and expectations, there will be a greater need for real-time communication.  This need for communicating (articulating and listening to descriptions of situations) will be highest at the same time the agent is most inundated with other cognitive demands.  For high-demand, fast-tempo situations, communication channels are not a sufficient substitute for an a priori understanding of other parties’ dispositions.


For many factors important to coalition teamwork, information systems offer straightforward tools to enable shared understanding of other parties’ status and capabilities.  Automated tools can easily keep track of physical location, personnel and equipment, fiscal resources, etc.  However, the status and trends of “fuzzier” factors (e.g., cultural, social, and political) are not as easily managed. There are many sophisticated analytic models that do address some of these factors.  Examples relevant for factions include social network analysis [15] (see also [2] and [23]), and AI-driven game theory models [20].  These models can provide useful aids to understanding situations, but they should not be seen as stand-alone substitutes for human intelligence analysis.  


Firstly, any given model provides a limited view about a situation.  For example, social network models focus on lower-level structural components, rather than higher-level top-down factors, or functional analyses of behavior.  Secondly, the validity of this view to the particular situation depends on the limitations of the model and the nature of its assumptions.  Unlike the more straightforward information processing tools (equipment or finance tracking, for example), the inner workings of these models are hidden.  Without intimate knowledge of the limits of the model, it is impossible to know how well or poorly the situation fits the validated range of the model.


These two caveats present a risk in the (mis)use of these analytic tools.  If the output of the model is seen as a complete and correct representation of the situation, the analyst will fail to look at other relevant facets of the situation.  The analyst may be trapped, viewing the situation only through the narrow ‘keyhole’ of the model [24].  Furthermore, computer output for decision aiding can trigger an anchoring bias in decisions makers, particularly in challenging cases (which often confront the limits of the software as well as the human) [19, 22].

4
A Concept for Analytic Support


The solution to the problem of how to develop an understanding of other parties’ stances and dispositions involves exploring the nature and circumstances of the parties from a variety of perspectives—including detailed and broad, formal and informal, snapshots‑in‑time and long trends.   This does not mean immersing an analyst in a sea of raw data.  Rather, it means supporting the analytic functions of broadening and narrowing through the use of visual analytic methods and perceptually–grounded approaches to information overload [26].


Representations of a set of information (such as aggregations of data, visualizations of patterns, or narrative interpretations of events) can be arranged along dimensions to make difference in their nature or orientation more readily available for consideration and exploitation [21].  Organizing representations to support comparison and contrast is a widely used tactic.  Zelik, Patterson & Woods [28] describe an analyst arranging technology forecasts based on each author’s general level of optimism or pessimism regarding technology.  This helps the analyst sample a balanced range of forecasts.  By way of illustration, multiple forecasts of a different kind, from analytic models of hurricanes, are organized (along the obvious dimensions of latitude, longitude, and time) to enable comparison (see Figure 1), thus providing a type of sensitivity analysis important for analytic models. 


Figure 1:  NOAA plot of multiple hurricane forecast models
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A set of multiple dimensions, each capturing a fundamental dimension in the analysis process for that domain, can be used as a framework for organizing representations in a multi-dimensional space.  In the case of faction analysis, one framework we have explored consists of: time, level of analysis, and characterization.  Time naturally organizes events, and providing a time dimension cues analysts to explore histories and dynamic patterns.  Level of analysis connects sub-groups and parent groups, details and broader views.  It encourages analysts to zoom in to see where groups are heterogeneous, and to zoom out to see the larger-scale factors influencing a group.  The characterizations dimension ensures that multiple facets of factions are explored in the space, cuing the analyst to look at a range of views, from formal analytic models of faction operations, to reflections on the meanings of cultural phenomena. 


By structuring the dimensions as a 3-D space (Figure 2), shifting perspectives from one characterization, time frame, or level of analysis to another is analogous to movement or navigation in the space.  Instead of randomly sequenced representations connected by tenuous or even arbitrary relationships, the analyst moves along a continuum of representations, thereby being exposed to the connections between detailed and high-level views, between the current point in time and past events, and between formal models and more elastic characterizations.  Using space and landmarks makes navigation easier and more productive [27].  Because each representation is surrounded by ones relevant to it, but different in terms of detail, scope, or characterization, analysts are aided in shifting perspectives and exploring other facets, rather than remains stuck in one “keyhole” view of the complexities [24].  Most important for the issue of adaptability in coalition teamwork, when multiple analysts use the same framework, many opportunities for collaboration become available.  


Figure 2:  Space for analysis of factions
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5
Principles from Design Evaluation Findings


In order to explore what attributes of representations and dimensions are most relevant to the analysis of factions and their associated dynamics and relationships, we conducted a series of iterative design and critique cycles, getting feedback on the designs from intelligence analysts, researchers, designers, and cognitive systems engineers.  The designs were visual representations of faction-related issues.  The range of topics explored with the representations included energy issues, system safety issues, and religious and political issues. 


Based on the feedback from the various reviewers, we extracted common points that indicate general principles for visual representations, and their encompassing frameworks, for organizations, divisive issues, and conflict. 


5.1
Stance and Flexibility


Conveying the different positions of the factions on the issue of contention can be useful, especially for complex situations with numerous parties.  Additionally, the degree of flexibility or room for negotiation (or lack thereof, i.e., militancy) is important for understanding how a situation might evolve.


But stance may not be adequately conveyed by simply a position on an issue.  Richer, more informative representations can be developed by exploring the narratives each side holds in the conflict.  Stories reflect important aspects of the perspectives of the parties and dynamics of the relationship between them. 


5.2
Criteria for Dimensions 


Dimensions or axes in a representation should show new, and otherwise hidden, relevant patterns in the data.  For factions, these dimensions should go beyond the variables by which the factions are defined, and explore other relationships.  For example, a useful dimension would show how an apparently homogenous group is actually spread out along another dimension reflecting a different but related issue.


5.3
Representations and Perspectives


The representations themselves should convey in some manner what perspective it is assuming.  Ideally, the representation should support seeing the data from multiple perspectives.  One way to accomplish this is to make sure the transformation from the raw data to the representation is discernable; in other words, the representation should support reverse engineering.


5.4
Time


Without adequate representation of time, dynamic patterns will not be visible.  Patterns of growth and decay, temporal cycles relating otherwise separate factors, are potentially important.


Control of time in interactive representations should support integration of multiple variables, so analysts can look for synchronization, and see temporal patterns in multi-dimensional data.


5.5
Framework and Attention


The purpose of the framework is to support the useful flow of attention.  The dimensions in the framework should be not merely relevant, but integral, to the domain.  Mapping a dimension to the cognitive workflow process of the analyst may be beneficial.  However, a potentially more useful dimension would map to coupling in the complex system, so hidden dependencies become discoverable.


6
Faction Analysis Space as an Open Workspace


By making a conceptual framework visible, the space of representations can serve as a tool for communicating about areas of representations in the space; areas of the space lacking in representations; and the past, current and future attention of parties relative to areas of the space.  Having a common, external model of an area of mutual interest can itself help establish some common ground.  Analysts from different organizations can communicate more easily by making reference to aspects of this shared artifact [4].  For the “fuzzier” areas of cultural, social, and political factors (as compared to more concrete areas), shared reference frameworks can reduce ambiguity in communication.  An important consideration for these common frameworks is that they accommodate the different parties.  For NATO, such a framework would need to work for the various members’ own multiple military forces, in the context of a particular mission.   A common generic core, possibly extended via custom (but openly shared) dimensions, may be an effective strategy for meeting these requirements.   


But with the introduction of cooperative software, communication about the content in the framework, and one’s attention to it, can be automated to a degree.  By tracking where an analyst is looking, and making that information available to other analysts, the other analysts know where each other is currently looking – plus the history of the analysts navigation through the space.  Collectively, it would show where different analysts have explored in the space, where current attentions are focused, and what areas of the space may be under-explored.  These patterns of explorations can be mapped to patterns in the phenomenon of interest (e.g., the faction dynamics in the region subject to a peacekeeping intervention).  


By seeing where other analysts are looking, it may cue an analyst to look there as well.  In a sense, the other analysts act as intelligence sensors, providing alerts to new developments.  The more dissimilar another analyst is, the greater value this cueing will be, as it can introduce perspectives that the receiving analyst would be much less likely to come across on his or her own.  Of course, too much cross-cueing could result in snowballing (everyone looking at the same thing at once) or recursions (with the analysts you are following moving in response to your shift).  Checks to degrade these types of cueing may manage this risk.


By knowing what an agent has seen, and what they are currently focusing on, the other agents will have a better sense of that agent’s disposition, and will be able to anticipate that agent’s future behavior.  Collaboration in uncertain, rapidly changing situations is enhanced.  This is particularly important for operations with significant social and cultural dimensions, for which there are: fewer algorithmic processes; more degrees of freedom for decision-making; and subtler, less predictable repercussions.  


Imagine two different military teams, who have not yet developed a great deal of common ground; they may be new teams, , from two different NATO countries.  They are patrolling the same area of a Middle-Eastern city.  The analyst for one patrol has been looking at terrorist organization structures implicating some Muslim clergy, whereas the analyst for the other has been looking at higher-level socio-political trend information about increasing collaboration between local friendly forces and mainstream Muslim communities.  If suddenly there was an outbreak of small artillery fire near a mosque, the two patrols might react differently.  By knowing what the analysts have been attending to, the behavior of coalition partners becomes less unpredictable.

Having a framework for organizing information about differences between and similarities with other parties can foster understanding.  Seeing the real behavior of different agents, and having the difference between anticipated behavior and actual behavior made visible can foster learning and the development of expertise.  This knowledge can help collaboration and common ground in the longer term.  In the shorter term, using different analysts’ foci within the faction analysis space can serve as an indicator of interest and possible intent, which is particularly important for coordination.  Anticipating the actions of other parties is basic to adaptive teamwork, especially for situations too volatile to plan tight synchronization ahead of time.
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Abstract

Effective teamwork is the result of a complex mix of structural factors (conditions, organisation, and personnel), process factors (task-related and team-related) that develop in interaction with the dynamics of operational situations, and feedback process factors driven by (intermediate) evaluations of progress towards goals. This paper describes the development and first use of a model and an instrument for assessing and improving command team effectiveness (CTEF). The instrument is intended to support the commander and the command team to identify critical weaknesses in their effectiveness, which could result in improvement of their team functioning. We describe the use of the instrument by commander and staff in a large joint maritime exercise and the results of three consecutive assessments. 

1.0
Introduction

Missions have become complex, as a standard, with a shift from clear military objectives to political and societal objectives and constraints. Accordingly, mission effectiveness has become multi-faceted and may be defined differently by various stakeholders. The increasing need for multi-national, joint military operations, with ad-hoc teams even to the lower command levels (such as NATO Reaction Force-NRF) has brought forward issues such as leadership, communication, cultural diversity and their impact on robustness, flexibility, and effectiveness. (Essens, Vogelaar, Tanercan, & Winslow, 2001). In addition, the increased availability of information and diversity of sources raises issues such as common intent, shared situation awareness and understanding. Increasingly mission success will rely heavily on bringing skills, knowledge, experience, and intelligence together in effective teamwork.

Effective teamwork is a critical mission success factor. Military teams share many characteristics with teams in other application areas. They differ, however, in critically important ways, such as the life-and-death nature of their work, the high levels of uncertainty, the political consequences of their decisions and actions, and the complexity and dynamics of the military context. In our studies for the military, we identified the need of commanders to gain and maintain better insight into the effectiveness of their teams. Commanders need to assess, control, and adjust the qualities of their teams before and during the mission, in order to achieve intermediate and end goals, and learn from the experience after the mission for future missions. A NATO RTO Task Group (HFM-TG023) developed a theoretically grounded model and diagnostic instrument for commanders to assess the effectiveness of their command teams (Essens et al., 2005).  Further refinement and validation is progressing in a follow-up Task Group (HFM-127). This paper describes the features of the model and the instrument that were developed for assessing the command team effectiveness (CTEF), and presents the result of a first operational test of the instrument.


2.0
Team Effectiveness


A team is said to be effective if it achieves its goals. However, this may be too simple. First, it may be asked if the official goals are the only ones that have to be taken into account by the team (e.g. Villeneuve, Dobreva-Martinova, Little, & Izzo, 2001). For example, if a team has been burnt out after achieving its first intermediate goals, one can question if the team is effective. Or if the team achieves its goals but violates the interests of other important parties, the team may also be not very effective in the long run. Second, one may ask if a team is necessarily ineffective if it does not reach its goals. It may be that the goals, in retrospective, are set too high or that the circumstances prevent the team from achieving its goals. For that reason, a distinction should be made between effective processes (performance) and goals achieved (e.g. Henderson & Walkonshaw, 2002). 


What are the factors that enable and facilitate the achievement of those goals? Many variables have been described in the team effectiveness literature. From these models we derived a model that is specifically focused on effectiveness of command teams. In our model, we involved a number of aspects from other team models (for a more detailed description see Essens et al., 2005 or Essens et al., i.p.). First, we distinguished between conditions, process, outcomes, and feedback loops, largely in line with Input-Process-Outcome (IPO) frameworks (e.g. Driskell, Salas, & Hogan, 1987). In many models, it is assumed that condition (‘input’) factors affect process factors and process factors affect outcomes. For example, a team that is composed of higher competent team members (input) makes better decisions (process), and therefore has a higher chance to better achieve its goals (outcome). Second, input factors should not only consist of individual qualities of team members and team leaders, but also of characteristics of the team as a whole, such as team maturity and division of tasks (e.g. Tannenbaum, Beard, & Salas, 1992). Third, the operational circumstances are important to include as input factors (e.g. Rasker, Van Vliet, Van den Broek, & Essens, 2001). Fourth, process variables should not only be task oriented, but also team oriented (e.g. Cannon-Bowers & Salas, 1998). Fifth, a team should not only aim at goals that are set by the organisation (task goals), but also on team viability (e.g. Sundstrom, DeMeuse, & Futrell, 1990).  Team viability is affected by such aspects as cohesion and mutual trust. Sixth, feedback-mechanisms are essential for continuous improvement and learning while in operation and after action (e.g. Tannenbaum, et al., 1992). The feedback-mechanism implies that teams adapt their input or processes as a consequence of the (intermediate) outcomes.


3.0
A team effectiveness model for command teams (CTEF)

The elements of conditions, processes, outcomes, and feedback have been combined in the command team effectiveness model (CTEF-model) in Figure 1. This model has been tuned to the military context. 


Our premise is that to be potentially effective, commanders must understand (a) what conditions they start with, particularly mission demands, organisational support, and individual and team capabilities; (b) what the end goals, intermediate goals, and criteria for evaluating them are; and (c) what they can direct and control in task and team processes. Effective commanders regularly review the task and team processes against intermediate outcomes, and adjust these, or even seek to adjust condition factors if possible and / or necessary. 


The CTEF-model is intended to provide the basis for support for commanders to assess and improve their teams. In the CTEF model, an emphasis is placed on those factors, which best fit the command teams’ environment that has demonstrated to provide a significant contribution to team effectiveness, and have minimal conceptual overlap with each other. The model contains three building blocks -- Conditions, Processes, and Outcomes-- each with a number of components, which are characterized on their turn by a number of aspects. 
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Figure 1: The CTEF model with its basic components (Essens, et al., 2005).


The Conditions specify components that address the context and the people. Context versus people can be interpreted as ‘demands versus capabilities.’ Conditions represent a cluster of factors that determine how effective the team can be under the given circumstances. If the demands largely exceed the capabilities of the team members, the chances are high that the team will be unable to reach its goal; if demands and capabilities are more or less in balance, the team will be more likely to reach its goals. Finally, if the capabilities clearly exceed the demands, then it may be relatively easy for the team to accomplish its mission. The 'Context' is denoted by the Mission Framework, the (assigned) Task, and the Organisation to which the team belongs; the 'People' are denoted by the Leader of the team, the individual Team Members, and aspects of the Team as a whole.  

Processes are the second primary building block of the CTEF Model, and they include two key components: Task-Focused Behaviours and Team-Focused Behaviours. These behaviours capitalise on the strengths inherent in certain conditions (e.g., motivating highly skilled team members by delegating tasks to them), as well as serving to compensate for the limitations inherent in other Conditions (e.g., reducing situational uncertainty through an active search for information).  The task-focused behaviours consist of the following aspects: managing information, making decisions, planning, directing and controlling, and liaising with other command teams. The team-focused behaviours consist of the following aspects: providing and maintaining vision, maintaining common intent, interacting with the team, motivating, adapting, and providing team maintenance. 

Outcomes are defined as the results of the processes. Two foci are important: 1) to what extent did the team reach its assigned goals (Task Outcomes), and 2) to what extent did the team develop itself (Team Outcomes).  For an overview of these components and aspects of the model see Table 1. 


The model contains three feedback loops. The process adjustment loop shows that a team may assess intermediate outcomes and compare them with expected intermediate outcomes. As a consequence of this, the processes may be adapted. The conditions adjustment loop suggests that the team may try to influence its personnel, the task, or the wider organisation as a consequence of the assessment of the intermediate outcomes. The organisational learning loop implies that a team learns from an exercise or a mission by means of an after action review (AAR).

		Table 1: Main items of the CTEF model


Conditions





		Mission Framework

		Situation uncertainty


Stress potential


Constraints


Stakes



		Leader

		Skills 


Knowledge 


Match personal to organisational goals



		Task

		Complexity


Workload


Unclear goals


Instable goals




		Team Member

		Skills 


Knowledge


Match personal to organisational goals



		Organisation

		Goal congruity


Clarity of Command structure


Autonomy


Organisational support

		Team

		Composition


Size


Structure

Maturity


Match team to organisational goals





		Processes





		Task 


Focused Behaviours

		Managing information


Making decisions


Planning


Directing and controlling


Interactions with other teams

		Team Focused Behaviours

		Giving and maintaining vision


Maintaining shared strategy


Collaborating within the team


Motivating


Adapting to changes


Providing team maintenance





		Outcomes
  



(for intermediate or end goals)





		Task 


Outcomes

		Goal achievement


Stakeholders’ expectations

Staying within limits/intentions

		Team 


Outcomes

		Mutual trust


Morale


Cohesion


Collective confidence in success


Shared vision


Mutual respect







4.0
The CTEF instrument


The aspects of the CTEF model have been operationalised. The instrument contains a list of items that team members, team leaders, or observers fill out. For each item, the respondents are asked to evaluate first the quantity or level and secondly the impact of that particular quantity or level on their team’s effectiveness. For example, the respondent has to assess the ‘quality of giving and maintaining vision’ on a scale ranging from very low (1) to very high (5) and then evaluate if this amount has a (very) negative impact (‑2, ‑1), no impact (0), or a (very) positive impact (+1, +2) on their team’s effectiveness.  

Figure 2 shows a part of the instrument taken from the Joint Caribbean Lion CTEF data collection program. Shown is part of the Team Focused Behaviours items, in particular giving and maintaining vision, Maintaining shared strategy, Collaborating within the team. Notice that some items have additional sub-items to address specific aspects of the item. 
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Figure 2: Part of the Command Team Effectiveness Instrument


5.0
Results from operational Application of CTEF 


5.1
Joint Caribbean Lion

The model and the instrument were first used during Joint Caribbean Lion, an international military field exercise which took place in May-June 2006 - the first ever Netherlands Joint (all services) and Combined (multinational) exercise on such a large scale. The commanders of the Dutch maritime contingent wanted to evaluate their organisation during the exercise and improve it systematically. For that purpose they contacted us. We wanted to learn if teams could work with the model and the instrument, if the instrument worked as a tool for team improvement, and if different kinds of respondents would fill in the items in the same way. The leading NL maritime contingent consisted of a Command Amphibious Task Force and a Command Landing Force. The two staffs blended into one joint staff to plan and execute the maritime and amphibious operations. The command and control organisation that was formed was a new organisation that was exercising for the first time. Several positions were filled shortly before the exercise. 


The surveys were filled out at the beginning of the exercise (T1), halfway (T2), and at the end of the exercise (T3). The people who filled out the surveys were either leaders of a command team or a staff team (both marine and sailor teams), members of those teams, or observers of the exercise. The respondents filled out the questionnaire at their computers within two days after the leader of the observers requested them to do so. Then, the leader collected the raw data files and sent them to us. Within 48 hours, we processed and analysed the data and made a concept (powerpoint) presentation, which could be adapted by the leader observer to his own needs. During the following review moment of the commander and staff, the results were presented and discussed with the personnel that were present. 


The exercise was disrupted by a water flood in Surinam. Some of the military had to assist and, therefore, temporarily did not take part in the exercise Joint Caribbean Lion. A second disruption was that at T1 not all personnel were in place and therefore not all were able to fill out the questionnaire at this point in time. The people who filled out the questionnaire at T1 remarked that the questions were too complex. Therefore, between T1 and T2 we simplified the wording and translated the questionnaire into Dutch. So, at T2 and T3 the questionnaire was less complex than at T1. However, the concepts remained the same.

5.2
Results


Although most respondents reported to what team they belonged it was preferred not to report back the results per team. Also, the number of respondents per team was rather small. Therefore, in the remainder of this paper only aggregated results will be reported


		Table 2: The number of respondents at time T1, T2, T3



		

		T1

		T2

		T3



		Team Leaders 

(and deputy team leaders)

		10

		14

		27



		Team members

		19

		40

		28



		Observers

		4

		4

		4



		Incomplete questionnaires

		7

		5

		5



		Total valid questionnaires

		33

		58

		59





The core of the presentations that were prepared consisted of an analysis of positive or negative impact scores. For each component of the questionnaire, we analysed at what items at least 30% of the respondents reported (highly) negative or (highly) positive impact scores. By presenting this, the participants could easily see the weak or strong points of the whole team. Figure 3 provides an example of a slide that was presented in the Commander & Staff review after the T2 assessment. 
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Figure 3: Sample of a slide in the feedback presentations


In Table 3 we summarise which items show consistent negative or positive impact scores on team effectiveness. That is, at all points in time (T1, T2, and T3) more than 30% of the respondents indicated that the item had a negative or a positive impact on team effectiveness. 

		Table 3: Items which have either a consistent negative (Bold -) or a consistent positive (Bold +) impact on team effectiveness (>30% criterion) 

Conditions




		Mission Framework

		Situation uncertainty - 

Stress potential


Constraints


Stakes



		Leader

		Skills +

Knowledge +

Match personal to organisational goals +



		Task

		Complexity


Workload (physical) - 

Unclear goals


Instable goals - 



		Team Member

		Skills +

Knowledge +

Match personal to organisational goals



		Organisation

		Goal congruity


Clarity of Command structure


Autonomy +

Organisational support

		Team

		Composition +

Size


Structure

Maturity -

Match team to organisational goals





		Processes




		Task 


Focused Behaviours

		Managing information (exchanging) -

Making decisions +

Planning


Directing and controlling


Interactions with other teams

		Team Focused Behaviours

		Giving and maintaining vision


Maintaining shared strategy


Collaborating within the team


Motivating


Adapting to changes (backing up) +

Providing team maintenance





		Outcomes  



(for intermediate or end goals)




		Task 


Outcomes

		Goal achievement +

Stakeholders’ expectations +

Staying within limits/intentions

		Team 


Outcomes

		Mutual trust +

Morale +

Cohesion


Collective confidence in success +

Shared vision


Mutual respect +







Table 3 shows that the respondents consider their situation as being uncertain and their task has such a workload that it negatively impacts effectiveness. It also shows that they consider their teams filled with the right people, but they are negative about the maturity of the team as a whole. With respect to the processes they see information exchange as a problem, but the decision making and backing-up as a strength. Finally, they consider the achievement of task goals of several stakeholders and the mutual trust and confidence as strengths.


In order to see if there was improvement in the impact-scores over time, we computed the percentages of positive and negative impact scores for all items within each component of the model (See Table 4).

		Table 4: Trends in impact scores from beginning to end of the exercise 


(the mean percentage of negative or positive impact scores over all items of each component in the model; underlined is the highest score)



		

		Impact (%)



		

		Negative

		Positive



		

		T1

		T2

		T3

		T1

		T2

		T3



		Mission framework

		28

		34

		30

		19

		11

		17



		Task

		43

		48

		41

		20

		10

		17



		Organisation

		36

		26

		27

		35

		47

		39



		Leader

		20

		14

		18

		44

		50

		48



		Team members

		21

		19

		20

		48

		51

		44



		Team 

		26

		32

		44

		37

		37

		28



		Task focused behaviours

		30

		22

		32

		34

		35

		25



		Team focused behaviours

		25

		22

		31

		30

		36

		25



		Task outcomes

		18

		9

		8

		35

		38

		44



		Team outcomes

		23

		24

		24

		43

		37

		33





Note: Items that were rated as “No impact” are not included in this table. 

Table 4 shows that the mission framework and the task have the worst consequences for team effectiveness at T2. Of the task items almost half of the respondents (48%) estimated a negative impact at T2. At that point in time the support in Surinam had its most important impact on the exercise. The respondents thought that their organisation, their team leaders, and team members fulfilled the most positive role at that same point in time. Also at that point in time, the task focused and team focused behaviours played the most positive role for team effectiveness. A surprising effect was that the team, as well as the task focused and team focused behaviours had their most negative effects at T3, the point in time where the team should have been the best.

5.3
Differences between leaders, team members, and observers


In this section we describe the results of the quantity or magnitude scores. We show the scores of different kinds of respondents at different points in time. We computed these scores by averaging the responses to all items that belong to a certain component.  Table 5 shows that, in general, the leaders show the most positive scores, then the team members, and the observers reported the lowest scores. The observers score much lower than the other respondents on team members, task focused behaviours, team focused behaviours, task goals, and team goals. In other words, the observers assess these components as more negative than the team members and leaders. The observers also score the mission framework lower, which means that they perceive less uncertainty in the mission than the teams themselves. Although they are rather negative in their assessments at the start of the exercise, the observers grow more positive in their assessments of task focused behaviours, team focused behaviours, and task goals during the exercise, whereas they become more negative about the organisation and the team goals. Contrary to the prevailing positive trends of the observers, is the negative trend of the team leaders with respect to the team. The team leaders perceive the team to have less positive characteristics at the end of the exercise than at the beginning.


		Table 5: The mean scores of the items per component for different respondent categories


(Bolded if the differences between the respondent categories are larger than 0.5; 


Underlined if the respondents changed their assessments substantially over time)



		

		T1

		T2

		T3



		

		L

		M

		O

		L

		M

		O

		L

		M

		O



		Mission framework

		3.54

		2.80

		2.56

		3.06

		2.82

		2.31

		3.07

		3.03

		2.38



		Task

		3.05

		3.10

		3.07

		3.22

		2.43

		3.06

		3.28

		3.39

		3.06



		Organisation

		3.32

		2.96

		3.25

		3.56

		3.23

		3.44

		3.15

		3.10

		2.69



		Leader

		3.53

		3.25

		3.58

		3.54

		3.36

		3.67

		3.37

		3.38

		3.58



		Team members

		3.52

		3.42

		2.92

		3.44

		3.36

		3.08

		3.16

		3.25

		3.25



		Team

		3.33

		3.12

		2.90

		2.95

		3.13

		2.80

		2.67

		2.90

		2.90



		Task focused behaviours

		3.34

		3.06

		2.61

		3.32

		3.08

		2.74

		2.92

		2.82

		3.16



		Team focused behaviours

		3.18

		2.90

		2.49

		3.06

		3.14

		2.92

		2.84

		2.84

		2.86



		Task outcomes

		3.64

		3.11

		2.83

		3.29

		3.34

		2.92

		3.47

		3.28

		3.56



		Team outcomes

		3.27

		3.34

		3.00

		3.09

		3.29

		2.50

		3.04

		3.12

		2.61





 
L= team leader; M= team member; O= observer 


5.4
Usability


The CTEF model was recognised by the commanders’ experiences as a relevant set of items that should be addressed. The systematic review of factors enabled by the CTEF model and the data from the instrument was highly appreciated by the command. This provided a basis for discussion with the crew on what the positive and negative issues were and what actions should be taken to repair the negative trends. As mentioned before, the instrument was seen by the crew as too complex in wording and thinking required to consider the magnitude and impact of each item, and it was too long for operational conditions. Most agreed that the systematic review was supportive, but that also could lead to too long review sessions. A subtle point was that some respondents had a problem in revealing their judgements, despite the fact that data was collected anonymously. 

Another complicating but interesting issue was that the definition of ‘which team do you belong to’ was not simple to answer for many of the crew, because they are often part of more than one team. And also, a team leader is mostly a member of a higher level team. The solution was that they choose the one team they wanted to reflect upon and stick to that choice for the sequence of measurements.

6.0
Conclusion and Discussion


The concept of military command as a team activity is gaining in recognition, precisely because modern operations are so dynamic and complex. Given the importance of teamwork, it is necessary to be able to monitor and improve those aspects that can make teamwork successful. CTEF captures the most critical elements of command team effectiveness. The CTEF-instrument was tested during a military fielded exercise. Team leaders, team members, and observers filled out the instrument at three points in time. 


The main objectives of the Joint Caribbean Lion application were for the commander to perform better action reviews and improve the team effectiveness. Our question was does the CTEF model and the instrument work for commander and team to address team effectiveness and does that lead to team improvement. Feedback from the commanders revealed that the model was immediately recognised as military relevant. 

There is one question that has to be addressed: is the measurement of both quantity/level and impact, which both seem relevant, really necessary? A calculation of the correlations between them, shows that they are almost all very high (>.80). This implies that both scales seem to measure the same construct. However, there are some essential differences in the meaning of both scales. The advantage of measuring quantity or magnitude is that it refers to the extent to which some characteristic is either absent or present in the team. The disadvantage is that one may always argue some score (e.g. 3 or 4) is either good or bad. The advantage of measuring the impact of the quantity of magnitude of an item is that a negative score motivates the team to do something to solve this. The team can be convinced to do something when team members see a negative impact on team effectiveness.  


The application of the instrument during the exercise Joint Caribbean Lion did not result in better team performance. Only the observers saw some positive trends in team performance. At least three questions may be asked about this lack of improvement. First, were the measures reliable? Perhaps, the team functioning may have improved, but the instrument was not able to measure it. In order to check this possible conclusion, we had a final evaluation with the commander of the exercise and the leader of the observers. They both confirmed the observations from the questionnaires that the teamwork had not improved during the exercise. 

Second, did the relief operation in Surinam, which broke up the organisation, have a negative effect on the team improvement? This should have been noticeable at T2 because a number of the team members had been extracted from the exercise. The data show that the mission framework and the task had the most negative impact scores at T2. That can be explained because the situation created extra uncertainty and pressure on the team. On the other hand, many of the other components showed their most positive impact scores. For example, the organisation, leaders, team members, and processes were perceived to have relatively high positive impact on team effectiveness. This may be explained by the positive feelings that were generated doing something to relieve people in Surinam from their problems. People may have felt they were doing a good job and working hard to solve the problems. 

Third, were the feedback review sessions that were organized the best way to work on the improvement of the teamwork? In those meetings, the data were presented and discussed with all people that were at the location (i.e. one of the ships). With such a large ‘team’ together and still a number of people not present, it may not have been clear who was responsible for the handling of problems in team functioning that came up in the presentation. Furthermore, in hindsight it may not have been the right aggregation level to feed back the data. The teams that should have received specific feedback were the small teams (e.g. the operations team, the intel team, etc.). The feedback may have been more successful if it had been targeted at their level.

The question who should fill out the instrument is still open for answer. The results show that if the leader uses the instrument to assess his / her own team performance, the results may be more positive than when the team members or observers fill out the questions. If observers fill out the questionnaire, the problem may be that the team members or team leaders may find them to be too disapproving of the team. 


The CTEF model is over and over recognised by commanders as an concise reflection of what they consider to be relevant in command teams. The model and results showed to be useful and applicable for review sessions. The instrument to gather those data is not optimal yet for operational conditions when filled out by the crew. The usability in operational practice may require a different instrument or even different way of measuring. The instrument might however work well as a systematic tool for observers. This will be evaluated in coming research. 


The instrument was used by the Dutch command and staff during this international exercise. We think that the instrument is also usable in an international context where commanders of coalition forces form a team in order to fulfil a mission together. As in the teams that we studied, the instrument could be a means to tackle problems in cooperation at an early stage, and to adapt the coalition teamwork. However, further research with the instrument in coalition teams is necessary.
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Abstract

The aim of this study was to investigate what experimental subjects actually learn from practice and how their way of making decisions changes in a spatio-temporal task. The instrument for that testing these is NEWFIRE, a microworld designed by Løfborg and Brehmer[1]wish has found widespread use in studies of dynamic decion-making. The study was performed with nine battalion commanders. Conclusion of the study is that performance improves with training; there is a learning effect. This agrees with earlier results with NEWFIRE [1].Both sub-groups acquired a changed way of working in their manner of making decisions, they was forward-looking situation of development. One can also note that differences occurred between the groups in regard to behaviour and cognitive thinking. Both sub-groups have changed their manner of making decisions. 

1.0
Introduction

Studies of dynamic decision-making with spatio-temporal system have shown that decision-making is improves with training [2, 3, 4]. However, it is not show precise, which behavioural changes result from the training and lead to greater success and/or a different approach to the task. In the study of Brehmer & Nählinder [9] comments that there are requirements is studying what people actually do in dynamic tasks, not only into whether or not they perform optimally. The aim of this study was to investigate what experimental subjects actually learn from practice and how their way of making decisions changes in spatio-temporal task. The instrument for that testing these is the microworld, NEWFIRE [1].

1.1
Microworld

Microworlds have three characteristics [5]. The first is that they are dynamic, meaning that the system remembers what the experimental subject has done. In other words, the decisions made by him/her influence the future state of the problem. Second, a microworld is complex – the task contains several linked processes. Third, a microworld is opaque; it does not automatically disclose its properties to the experimental subject. The subject must acquire information about these properties in order to develop and test his/her hypotheses. 

The task in NEWFIRE has all the characteristics of a dynamic decision problem as defined by [6] as follows. Such a problem is solved by making a series of decisions. The decisions are not independent of each other. While the decision-maker works on the problem, the environment changes, both autonomously and in consequence of his/her actions. Moreover, the decisions are made in real time. A previous study has demonstrated that the assignment carried out by, for example, a battalion commander can be considered a dynamic decision-task [7]. 

1.2
Time constants

The term time constants of control theory are a type of delay which Brehmer [6] specifies as the time elapsing from the decision-maker’s initiation of a measure until it has taken effect. To investigate the time constants, NEWFIRE where used in those stu​dies. NEWFIRE involve general principles for how one dominates an area. The extent of a fire increases periphery across the area with time. The area of the fire-fighting process increase linearly. How it must be performed changes at the point where the process intersects the fire’s spread. Before this point, the fire officer is “over-strong” and covers more area per unit time than the fire can. It is then possible to fight by attacking directly and putting out the fire. After this point, one must employ other methods, since the fire is now “over-strong”. The possible strategies for fighting are to stop the fire – by containing it so that it does not spread – or to divide it into smaller parts for direct attack. This enables one to become “over-strong” again.

Similar requirements are imposed in the following military example. An enemy manifests itself in the form of, for instance, an air landing somewhere on the situation map. Once more, the decision-maker must take a stance on whether he/she should attack the enemy directly, encircle it at a near or longer distance, and/or spread out the units. He/she must de​cide where the critical point lies, that is, when the process and the enemy intersect each other.

In earlier studies of Brehmer [8] the results have shown that while the participants are able to cope with the time constants, quickly learning to respond rapidly and massively to a fire, they have considerable problems with dead time and delayed reports.

In a study with NEWFIRE of Brehmer & Nählinder [9] the purpose was to investigate whether the participants would learn the time constants for the firefighting task. The result from this study was that the participants do not learn the time constants of the fire fighting task. They have not learned to discriminate between two fires, that is to say fires requiring different number of units if they were not allowed to move any units before the fire started. In earlier studies [8], the results have shown that they have a general strategy of massive and rapid responding rather than an adaptation to the specific time constants of the task. This is true also on the individual level. The study suggests that people are not able to adapt to the specific time constants. The participants adapted to qualitative characteristic, but not the qualitative features. However, the results show also that they used the heuristic of repositioning their units, suggests that they may be aware of the difficulties that they have with the precise time constants and seek alternatives.

1.3 Problem formulation


The purpose was to investigate what the decision-maker learn by describing how they use the units. Do they change their in working pro​ce​dure and understand the time constants better? This is the concrete question confronted here.

2.0 Method


2.1
Experimental subjects

Nine battalion commanders volunteered to participate in this study after being briefed on the nature and objective of the study. Their age was 30-35 years and they had comparable experience and they has major’s badge. 

2.2
The experimental task

The study used NEWFIRE [1] a microworld simulating forest fire fighting. Figure 2 shows what the subjects sees. The task was to act as fire chief and extinguish a forest fire. At their disposal, the decision-maker had eight fire fighting units. In most scenarios, there is a base in the middle which must be lost to fire. The scenarios in NEWFIRE may vary as regards the strength and the direction of the prevailing wind, the units’ speed, and where the fire starts. Apply same kind of the scenarios from the studies with the microworlds of Brehmer & Allard [1], except two scenarios without a base. The scenarios with base have the base located in one of the middle four squares in the map, I8, se Figure 1. The fire fighting units were placed in the surrounding eight squares. The fires starting at a distance 6 to 9 squares from the base and had two fires starting. The scenarios without base were creating explicitly for this study, the idea was that test the possibility to create the scenarios for this test. A total of 24 scenarios have been used, of which six were also used as test scenarios. The scenarios at Test 1 were the same as at Test 2. The experimental subjects received no information about the variations in the scenarios. The reasons for the variations were that the subjects had to be trained for unforeseen events, and that their learning should not be too routine. 
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Figure 1. The NEWFIRE interface.


2.3
Procedure and design


The experiment was conducted at the subject’s regiment. The experimenter gave instructions about performing the experiment. Thereafter the experimental subjects familiarised themselves with NEWFIRE during five games, to learn the commands and the existing information about the units. Then the first test was carried out with six scenarios (Test 1 = before trai​ning). The time for the test were varying between 55 minutes to 101 minutes. The subject was asked to “think aloud” while performing the task. Moreover, the subject was interviewed after each scenario. The same procedure was used during the second test (Test 2 = after training). The time for the test were varying between 23 minutes to 64 minutes. Between the two test occasions, the subject had to practice in 20 scenarios, the time for these scenarios were varying between 1 minute and 50 minutes. The experiment was divided into two sessions for each subject. The test scenarios were presented in the same sequence to all participants.  


2.4
Measurement


Measurement during the tests was done in four ways. First does a measurement lost of the area when the scenario had been finished. Next, were interview questions from the Critical Decision Method [10]. Just as in the previous study [7], it was necessary to describe how the subjects thought when they made decisions. The third measurement made use of a tape recorder – the subject was requested to “think aloud” [11] while performing the game. Finally, the movements of the units were automatic registered. 


2.4
Analysis


According to the investigation conducted with battalion commanders’ decision-making in dynamic situations exhibit the same behaviours that Dörner [12] has found in his studies with microworlds. Dörner [12] describes the differences in behaviour between successful and un​suc​cessful decision-makers in dynamic decision-making. The differences can be summarized in five factors. (1) The successful participants reconnoitre to see where the real problems lie, and take these on first – they work systematically. (2) They gather information, which is then used to construct a model of reality for planning effective action. (3) Everyone develops hypo​the​ses, but the difference between good and bad decision-makers is how they evaluate their hypotheses. (4) Good decision-makers ask more why-questions and think about causal rela​tionships that lie behind events. (5) Finally one assesses one’s behaviour and considers why things went as they did – a process of self-reflection. The results from the previous study [7] showed that the factors which describe differences in behaviour could be observed among the experimental subjects in the study. The subjects engaged in self-reflection and expressed hypotheses, but they did not evaluate the hypotheses to an equal ex​tent. The factors of “gathering information” and “working systematically” were at the same low level.


Coding of the movements during the first fifteen time units [1] were carried out for the following cases: 


· direct attack on the fire 


· close encirclement, meaning within a distance of three squares from the fire   


· distant encirclement, meaning beyond three squares from the fire  


· direct attack on the second fire


· redistribution/spreading and preparation 


This choice of categories is motivated by the aim to describing the decision-maker’s understanding of time constants and whether he/she can distinguish between the scenarios’ requirements for fighting [9]. The “think aloud” protocol was written down and an analysis of the first fifteen time units was coded on the basis of the above categories, with the addition of the categories from the descriptive method (Kylesten, 2005). The interviews were also written down and coded in the same way as the “think aloud” protocol. 


3.0 Results

The first a part of this section shows the overall results for experimental subjects before and after training with NEWFIRE. The second part presents the pattern of how subjects chose to move their units during the first 15 time units. The third part contains results from the “think aloud” protocol and interviews after each scenario.

3.1
The effect of training in NEWFIRE
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Figure 2.  Average value of lost area when the fire had been put out, before and after training. 


The measurements reported in Figure 2 are the average area lost to fire by the subjects, before and after training. These results show that the training improved the performance – less area was lost. A 2-way ANOVA (trial) showed that the difference was significant, F (1.8) = 57.48, ​p<.0001. The interaction (trial by scenario, scenario) was not significant. This shows that the training effect was the same for all scenarios. Similar training effects have been observed in other studies with microworlds [2]. According to them, the improvement was due to the experimental subjects having learned the time constants and adapted their strategy to these conditions by acting quickly and strongly.


3.2
Description of movement


In scenarios 1 and 6, a direct attack succeeds be​cau​se there is no base to defend and the units are fast. The course of events is here quickly, thus it show nothing between the subjects movement, all go direct on the fire with all the units. Henceforth, the results are reported only for the scenarios with base, the two best subject (the best group) and the two worst subjects (the worst group). Here a result is reported on how the sub​jects moved their units (Table 1). Both groups decreased their result in Test 2 for direct attack and distant encirclement. On the other hand, the redistribution for both groups increased between the tests. The best group differed itself from the worst one in close encirclement, where its result decreased. The effect of the changed way of working was manifested in improved results.


The best group made 6 direct attacks immediately after the fire arose out of 32 on the first test occasion, and 12 out of 22 on the second occasion – while the worst group made 16 immediately out of 54 on the first occasion, and 14 out of 43 on the second. These results indicate that the subjects adapted to the task requirements, i.e. they learned something about the time constants. The worst group has more proportion of direct attacks – worse adaptation to the time constants. This is also evident from Table 1. 


Table 1.  Combined results for the two best and the two worst experimental subjects in the scenarios with a base. 


		Scenarios with base

		                     Test  1

		

		                         Test  2

		



		

		Best

		Worst

		Best

		Worst



		Direct attack

		32

		54

		22

		43



		Close encirclement

		87

		45

		68

		76



		Distant encirclement


Redistribution/spreading

		41


9

		13


2

		15


12

		5


6



		Preparation

		13

		3

		6

		3





The pattern that has paid off for having a large area left after putting out the fire. Many units are then mobilized early in order to be prepared for engaging the fire quickly. The pattern also includes encircling the fire both beyond and within a distance of three squares. Directly attacking the fire pays off only when standing near it with a unit and, at the same time, being able to encircle it so that it does not spread. Delay has meant, in most cases, falling behind – although when many units are active, it can be success​ful since a strategy has been thought out. Direct attacks also succeed in scenarios 4 and 5, whereas indirect action is advantageous in scenarios 2 and 3. 


Table 2 gives an overall picture of how the experimental subjects acted in the respective scenarios with a base, in terms of the most rewarding behaviour. During Test 1, there was more indirect action in the scenarios which required it, but this was not the case during Test 2. Likewise, during Test 1 there was more direct action in the scenarios which required it, but the pattern was not so clear during Test 2. The subjects made more direct attacks in Test 2 than in Test 1, during the first part of the time involved. On the other hand, they decreased their indirect action during the first part of Test 2, relative to Test 1. Thus, in general, they acted with more direct attacks after the second fire. 

Table 2.  A summary of the direct and indirect actions of all subjects. 


		

		

		After fire 1 


until a shift of wind

		After fire 2 


until time unit 15

		Summation



		

		     Test 1

		DA

		IA

		DA

		IA

		DA

		IA



		I action  

		Scenario 2

		6

		77

		24

		56

		30

		133



		I action  

		Scenario 3

		7

		63

		24

		52

		31

		115



		D action  

		Scenario 4

		7

		64

		28

		66

		35

		130



		D action  

		Scenario 5

		6

		49

		39

		59

		45

		108



		

		

		26

		253

		115

		233

		141

		486



		

		Test 2

		

		

		

		

		

		



		I action  

		Scenario 2

		12

		49

		15

		47

		27

		96



		I action  

		Scenario 3

		11

		56

		29

		49

		40

		105



		D action  

		Scenario 4

		9

		55

		24

		68

		33

		123



		D action  

		Scenario 5

		11

		51

		29

		71

		40

		122



		

		

		43

		211

		97

		235

		140

		446





DA = Direct attack, IA = Indirect attack, I action = Indirect action gives succeed in the scenario, D = Direct action gives succeed in the scenario


3.3
Results from the “think aloud” protocol and interviews


It proved difficult to get the experimental subjects to “think aloud”, and consequently the results were meagre. The patterns of both groups are similar for scenarios without a base. One difference is that the best group made fewer comments. Both groups thought primarily of gathering information and thereafter of close encirclement. They also gave some con​si​de​ration to distant encirclement and direct attack. For scenarios with a base, there was a difference between the groups as regards their comments, with the following results. Gathering information increased for the best group, while for the worst group it decreased by Test 2. Comments on freedom of action decrease for both groups by the second test. That time is crucial was often remarked by both groups – the worst group primarily during the first test, and only half as much during the second test. The best group made many comments about experience on the first occasion, mentioning for instance comparisons of the task with an air​borne landing. In contrast, the worst group increased its comments about experience by the second test and then made more remarks about experiences from the training. Direct attack occurred more frequently for the worst group. Close encirclement increased between the tests for the worst group, whereas it decreased for the best group – and the opposite was true for distant encirclement. The interviews summarized and displayed in Figures 2 and 3 are commented upon below with a division between cognitive and behavioural factors. 
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Figure 3. Summary of the interviews during Test 1 after the scenarios with a base.
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 Figure 4. Summary of the interviews during Test 2 after the scenarios with a base.


3.4
Cognitive factors 


Self-reflection decreased considerably for both groups from the first to the second test. In the first test, both groups – especially the worst one – used more hypothetical thinking than in the second test. The factor of evaluating hypotheses does not differ between the groups. 


3.5
Behavioral factors

As for experience, it increased for the worst group, while the best group had relatively many comments about expe​rience already in Test , for example comparisons of the task with an air​borne landing. This agrees with the “think aloud” protocol. Winning time increased for both groups, but the best one thought about it to a greater extent on both occasions.To contain the fire is a type of behavior that increased for the worst group, and vice versa for the best group. Close encirclement increased by Test 2 for both groups, although to a higher frequency for the worst group. Regarding distant encirclement, only the best group did it in the first test, but the worst group also exhibited this behaviour in the second test. The same ten​dency existed in the “think aloud” protocol. Direct attack increased for both groups, and its more frequent performance by the worst group agrees with the results from both “movement” and “think aloud”. 


Table 2 and 3 below also reports the occurrence of categories in the form of frequency in the interviews, for the respective scenarios with a base and for the best and worst group’s re​specti​vely, in order to expose possible patterns. Some differences emerge in Table 2 and 3 between Tests 1 and 2. Both groups pointed out the importance of time to a greater degree Test 2. Regarding direct attack, a certain increase occurred, but the best group adapted these com​ments to the scenarios where it paid off. Encirclement, at both close and long range, drew comments that increased by the second test occasion, where there was no great difference between scenarios either. 


4.0 Discussion


The most important conclusion is that performance improves with training; there is a learning effect. This agrees with earlier results with NEWFIRE [1].Both sub-groups acquired a changed way of working in their manner of making decisions, they was forward-looking situation of development. One can also note that differences occurred between the groups in regard to behaviour and cognitive thinking. 

4.1
Limitations of the study


Difficulties arose in getting the experimental subjects to think aloud, and the groups differed here as well. The better group did not think or talk aloud as much. Data on the “think aloud” protocol from the scenarios with a base also indicate that the subjects with better results had more trouble in sharing their thoughts aloud. This may have been because their concentration was greater. Moreover, the difference is manifest in that the worse group thought or talked more about the action itself, and not about the cognitive thinking. 


4.2
Type of task and requirements set for performing it


However, the task differs between the scenarios, in that four of the scenarios require a direct attack to succeed better, while two of the scenarios require a more indirect attack. In the scenarios without a base, all the subjects clearly understood where they had to act rapidly and massively so as not to fall behind. Both groups thought about the decisive importance of time during Test 2. Looking at the total picture of all subjects acting in the scenarios with a base, the subjects acted similarly for all scenarios. 


4.3
The time constants 


The study shows the degree to which the subjects understood the time constants, so that they distinguished between scenarios with direct attack and those requiring encirclement. There was a tendency in the better group to understand the time constant as regards seeing the crucial importance of time. The groups differed in that the better one acted either indirectly or directly where the scenarios required it. As an example, in the scenarios that called for direct attack, they went out and prepared themselves so as to act directly. 


The interviews, too, demonstrate the degree of understanding of the time constants. In the scenarios that require direct attack, the subjects speak more of winning time, advancing early and attacking directly. In particular, they speak of direct attack by Test 2. In the indirect scenarios, they refer more to freedom of action and to containing the fire. This applies to both groups and in both tests. Each group detected the second fire immediately and showed this by acting instantly with redistribution. If the units were nearby, the subjects made a direct attack; otherwise encirclement came first. 


4.4
The significance of training


Both groups possessed experience that was significant for their actions. But they differed in regard to what kind of experience they thought they had. The worse group had acquired experience from training with microworlds, while the better group pointed to experience from training done in other contexts and, for example, compared the game with an airborne landing. This illustrates the possibility of “transfer” between microworld training and other exercises, as well as the better group’s capacity for abstract thinking. Here is something which should be further investigated in future experiments. It is an important dimension that needs exploring in order to use microworlds and other simulations for training. Another learning effect for the best group was the understanding of gathering information, by exploiting the opportunities that the microworld offers. 


4.5
Descriptive method


The study shows that the descriptive method which was presented in the introduction, with preconditions and working procedure, was useful and could describe the subjects’ decision process. From the interviews and “think aloud” protocol, the following emerges. As regards the preconditions, the goal was clear for all subjects – to extinguish the fire as quickly as possible and to save as much land as possible. The better group had a model based on its earlier experience, whereas the worse group acquired a model by Test 2 on the basis of the games in ongoing experiments. The subjects mentioned the importance of controlling a certain the state of the task, which demonstrated the need for observability. They were able to influence the system through their action. 


The working procedure has been manifested as follows, also in agreement with Dörner’s [12] results on differences between better and worse decision-makers. The subjects reacted to change, that is, the signals and text information that appeared on the screen. They gathered information through signals and text, and increasingly so for the better group. As for working systematically, the best group did so more fully by gathering more information as well as making use of it. In both groups, hypotheses and evaluation of hypotheses occurred – corre​sponding to results from the earlier study [7]. In the present study, the better group tended to evaluate hypotheses somewhat more, if one simultaneously considers what they said aloud during the tests and interviews. The worse group did not evaluate their hypo​theses in Test 1 as they did in Test 2. Causal relationships – win​ning time and having freedom of action – were what the best group thought about, along with the consequences thereof. Self-reflection, about why things went as they did, was addressed more often in Test 1 by both groups. Test 2 was more successful and, perhaps therefore, little urge existed to reflect upon the reasons. 


5.0 Conclusion


The purpose of this study was to investigate what experimental subjects actually learn from practice and how their way of making decisions changes. The instrument for that testing these was a microworld, NEWFIRE [1]. The results support the hypothesis that performance improves with training. This agrees with Brehmer & Allard [2] results with NEWFIRE. Both sub-groups have changed their manner of making decisions. It was also differences between the groups in regard to behaviour and cognitive thinking.
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Abstract

In the framework of the supply and implementation process of the latest German reconnaissance vehicle FENNEK into the German Armed Forces several new sensors were established, which either are integrated into the vehicle, like the on-board optical sensor system BAA, or provided as set-off subsystems, e.g. the unmanned aerial vehicles ALADIN or MIKADO, the unmanned ground vehicle MobRob and the ground sensor equipment BOSA. Due to the application of these numerous subsystems a significant increase of data volume in reconnaissance operations is expected. Thus, situations of information overload in during data processing and situation assessment cannot be precluded. However, in order to obtain a common operational picture in real-time, information must be handled in shortest time possible and with sufficient reliability. 


The limits of the operator's performance which affect system’s performance as well have to be considered both in the context of human-system-integration during system definition and in order to determine operational guidelines regarding the appropriate combination of different subsystems under specific operational conditions. However, it is hardly possible and affordable to examine these questions under standardized conditions in empirical studies, i.e. through experimentation using real systems. Therefore, an approach based on modeling & simulation has been developed which allows the evaluation of different system configurations under varying situational conditions. By analyzing the characteristics of operators’ information processing with regard to time consumption, quality, and resulting decisions, the chronology and properties of the C2 processes, i.e. the information flow, can be described. Though, to obtain reliable simulation results a task-specific prognosis models is needed which describes information processing of both the human and the technical system components. To allow for studying effects of cooperation and communication between team members the underlying model should also integrate interactions and communication between team members as well as the team composition. 


The paper describes the methodology and presents first results of ongoing empirical studies realized in co-operation with the German Army Reconnaissance Forces. Aiming at the development of a general system model a process assessment has been performed and the resulting process model has been transferred into an object, i.e. operator, oriented model description. Further planned studies will deliver refined data for the parameterization of the simulation model as well as data for analyses regarding effects of team composition. 


1 Introduction


The German Armed Reconnaissance Forces are equipped with a numerous highly elaborated sensor systems which are used to generate demanded information of tactical interest. These systems are already deployed in the overseas operations of the German Army and successfully used and involved in several operations. 

Since the first design of the reconnaissance vehicle FENNEK, originally equipped with an on-board optical sensor system (BAA), several additional sensors, provided as set-off subsystems like the unmanned aerial vehicles (UAV) ALADIN or MIKADO, the unmanned ground vehicle (UGV) MobRob and the ground sensor equipment BOSA (see figure 1), were added to the FENNEK reconnaissance system during a supply and implementation process. Due to these extensions a significant increase of the number of both tasks and reports provided by the sensors is to be expected. However, the tactical request for supply a real-time common operational picture (COP) supporting the decision-making process is still effective.
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Figure 1: Wheeled armored reconnaissance vehicle FENNEK - 
Overview about the German RECCE configuration [1]


1.1 Human information processing in multi-sensor systems


In operational missions like those mentioned above usually two FENNEK vehicles are applied in order to ensure a sufficient number of personnel for (sub-)system deployment and self-protection. Nevertheless, there is only one operator, i.e. the troop leader, who collects all reports and submits them to the FAUST C2-system. Furthermore, there are no guidelines regarding the scenario- or mission-specific deployment of sensors or allocation of operators. However, since operator’s cognitive resources are limited [2][3][4] a non-optimal allocation of personnel resources to tasks as well as an inappropriate deployment of sensors and subsystems may lead to degraded system performance resulting, e.g., from overload situations in which the information processing capacities of both the individual team member, especially the troop leader, and those of the team are exceeded.

1.2 Networked teams


During military operations the acting teams are often separated from each other. By doing so, the implementation of low hierarchies is enabled. One disadvantage of these situations has to be seen by the incomplete operational picture of each acting operator. This individual operational picture is differently to the common operational picture (COP). A complete COP can be created and generated exclusively by the acting of all involved operators.


The quality of the teamwork within a networked team depends on the equipment and the technical skills and abilities as well as on human factors. To composite an appropriate team in preparation of a successful operation it’s maybe advisable to identify the human factors. Focusing work teams, Sundstrom et al. [5] offer the definition as “small groups of interdependent individuals who share responsibility for outcomes of their organizations”. Their analysis examines teams that function in the context of organizations.


Composition and characterization of teams


The high benefit of teamwork lays in the potential of a resulting perfect complementation of the single team members, as far as they have different qualifications. Teamwork can reduce the error rate which is reasonable for the qualitative and quantitative improvement of performance. However, the requirements on the organizational structure of work are significantly higher as those demanded by the individual problem solver. The trouble shooter will be able to create and conduct a fast coping strategy in most of cases. Differently to this strategy a group has to coordinate and organize the actions of a certain number of acting persons. Therefore, the skills and motives of every single group member have to be determined and to be considered. The specific composition of possible teams may have enormous impact on the organizational structure of groups, the decision-making process, and the dynamic of a group. All these aspects affect the final performance output of a group. 

The frequently appearing deficiencies of processes are in the center of the scope of team-engineering, which aims for the enhancement of efficiency among teams. The group architecture and thus the synergetic effects have to be optimized by changing the social-psychological factors on the one hand and personality-psychological factors on the other. Team-engineering can be seen as “organized creation of group work oriented on excellent results, which includes the assessment of person as well as the group process with proved interventions” [6].


One issue to be focused on is the identification of criteria which allow for an organized and leaded composition of groups to improve team performance [7][8][9][10][11]. Possible potentials for the improvement of performance may result from an optimization of the following factors:


· the functional, cognitive, motivational and social components of the single team member,

· the composition of the team,


· the process design used by the groups and


· the potentials/skills of the leader.


Assessment of team composition


The composition of group can be observed by diverse factors. First of all a team member can be determined by the demographic data bases (like age, gender, nationality) or separated by other attributes like the cognitive skills, knowledge, attitude, experience, culture and socialization. The performance of a team can be defined by several criteria. The generic term for the results of a group is “group effectiveness” [12][13] which includes team performance (task-oriented outcome criterion), affective elements of success like satisfaction of the group members (relationship-oriented outcome criterion) and the ability of a group to successfully face future challenges (relationship-oriented outcome criterion). Following the argumentation of Halfhill et al. [12] the task-oriented outcome criteria can be measured in a qualitative and quantitative way and can be evaluated by the team members or a third, i.e. uninvolved, person. Within a reconnaissance patrol the group performance can be expressed by a certain number of targets; even the quality of the problem-solving process can be used as a criterion of the performance of a team. The group performance as task-oriented criterion is mainly used standard to operationalize group results. The model created by Tannenbaum [14] (Figure 2) is focused on the creation of team performance and highlights possibilities of training. 
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Figure 2: Team performance model (according to [14])

Appropriate combined teams are of advantage because of anticipated


· Containment of complexity: The complexity of tasks often overwhelms the possibilities of information processing, control and responsibility capacity of individuals. Only the use of certain number of experts guaranties the required amount of knowledge. 


· Efficiency: Only teams own the capacity to overlook the entire process and to control the activities simultaneous.


· Quality of decision-making process and creativity: The summarization of individuals to a team can provide higher quality of the output, statistical error compensation and active error correction.


· Flexibility and participation: The team members are learning constantly from each other.


1.3 Research Questions


To allow for best overall system performance as well as to optimize the workload situations for the soldiers, appropriate operational and organizational system configurations have to be identified. These should take into account scenario-specific sensor deployment, function allocation within the team and team composition with regard to cognitive and social skills. 

In particular the following questions have to be considered to achieve information necessary for the development of operational and manning guidelines:

· What are typical system configurations during reconnaissance operations, i.e. which sensors are used and what are typical operator-function allocations depending from different missions and scenarios?


· What information flows arise from different system configurations? How are these information flows affected by operator skills or operator behavior?

· How does system configuration with regard to deployment of sensors/subsystems, function allocation and team composition affect system performance? Are there any system configurations which lead to overload situations of individual team members? 

Answering this question should allow for the identification of 


· typical work processes within the FENNEK system,

· scenario-related or operator-related attributes affecting information processing and communication,

· optimal system configurations, and

· situations for which operational procedures have to be adjusted.

Furthermore, the intention to improve the performance of the teams, leads to the question: what criteria influencing team performance can be used to compose an ideal reconnaissance patrol. If the composition of a group has any influence of the performance of the group, it should be possible to create an ideal group, meaning a team creating high potentials [7].

2 Methodological Approach


As a theoretical framework the system model illustrated in Figure 3 shows the different components of the FENNEK system, assuming that there are two FENNEK vehicles, each of them with a BAA-system and two out of four additional subsystems mentioned above as sensors and each with a manning level of three soldiers, i.e. the vehicle commander, an operator and a driver. Corresponding to the research questions mentioned above there are only simplified or even missing connections between the single system components, showing that there is lack of knowledge about influencing or causal relations within the system. Therefore, the aim is to define assignments 


· between the scenario and the sensors, i.e. to define suitable mission-specific guidelines for sensor deployments.

· between the sensors and the team members, i.e. to define appropriate function allocations.

Additionally the possible impact of personnel issues to the system performance have to be taken into account, e.g., individual skills, organizational structure of the workflows and especially communication processes within the reconnaissance patrol, and team composition.
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Figure 3: Theoretical system model of the FENNEK system 


Obviously, the number of possible system configurations, which have to be evaluated in order to achieve a complete system analysis which in turn would allow for a suggestion regarding the optimal mission-specific system configuration, is beyond the potentials of any empirical approach. 


A promising approach to solve this bunch of issues is the development and application of probabilistic simulation models describing the dynamics of complex work processes, for example based on methods like Bayesian Networks, Petri-Nets or Case-Based Reasoning. They do not allow for a precise anticipation but they provide a statement concerning the most probable parameter values of the dependent variables, e.g. detection rate, under varying independent variables describing, e.g. sensor range. Recently it was shown that these approaches are applicable to problems of weakly structured work processes, e.g. in product development and project planning [15][16], in which the effectiveness and prediction accuracy can be increased by the conduction of simulation-based studies. Thus, they also may be adaptable to the evaluation of C2-concepts, which are weakly structured to a similar extent due to a wide spectrum of potential missions and scenarios. 

The objective of this approach is the estimation of system performance under different system configurations and under varying operational conditions. By systematically varying parameters which determine different system configurations respectively operational conditions, their influence on performance can be analyzed. 

For processes simulation the dependencies between all system components, i.e. the information flows, have to be known. Furthermore, the availability of precise estimations concerning the dynamic behavior of system components, e.g. in terms of transfer functions, is highly important. This applies to simulations of technical systems as well as those of humans. However, due to the variability of human behavior and the inter-individual differences with regard to responses to changing work- and environmental factors, approaches which aimed towards an exact replica of the human information processing mechanisms have achieved only limited applicability so far. Following this argumentation, the creation of a valid model of human information processing which is flexible in terms of the variability of missions and scenario conditions seems to be fairly unrealistic. Though, in the context of this research problem, i.e. the development of an appropriate simulation model which allows for predicting the performance of a complex socio-technical system, it is important to know what amount of information can be handled by a human operator within a certain timeline and quality. So, for this purpose a sufficient estimation of the cognitive capacity and resulting quality in handling information is adequate; the underlying cognitive mechanisms describing how an operator will process reconnaissance data are far beyond the scope. 


Since probabilistic simulation methods take into account the variance of independent variables, it becomes obvious that the effects of human information processing in terms of accomplishing a transfer between input and output within an information flow (Figure 4) can be modeled at this level with probabilistic methods as well, provided that


· the human behavior is predictable with regard to the potential outcomes of the transfer. This, in fact, applies only to skill-based or rule-based behavior [17]. 

· the transfer behavior can be expressed quantitatively in terms of probability distribution.
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Figure 4: Human information processing as a probabilistic transfer model


Under these premises, the transfer behavior of the human operator can be described similar to that of technical systems, e.g. by time demands or latency, and the error probability, expressing the frequency of wrong assignments between input and output, or even missing outputs. In order to simulate the probabilistic outcomes these parameters are not considered with their mean or median values but with probability distributions which have to be determined empirically. As it is shown in Figure 4 these are often right-skewed for biological parameters describing e.g. human information processing. If there are significant correlations, e.g. between individual experience and latency, these higher level independent variables may be used instead.

To achieve the project’s goal of a simulation-based evaluation of the effects of system configuration, i.e. sensor deployment, function allocation and team composition, on system performance the following working phases were defined:


· Empirical assessment of scenario-related workflows.

· Modeling of work processes using a semi-formal modeling technique for cooperative processes.

· Transformation of the semi-formal workflow model into an agent-based simulation model.

· Parameterization of the simulation model with regard to transfer functions of technical system components, i.e. detection rate, range, error rate, as well as of human operators, i.e. detection rate, reaction time, based on empirical studies.

· Empirical identification of human operator’s attributes affecting collaboration in teams.

3 Process Assessment and modeling

Beginning with the process modeling the aim was, to narrow the problem space by determination of exemplary scenario types. Those should also serve as a basis for the design of experimental conditions in succeeding empirical work phases. 

3.1 Identification of scenario and mission types 


The identification of scenarios typical for the FENNEK reconnaissance system was accomplished through expert surveys with highly experienced army officers. As a result three typical scenario types were identified which are affected by: 

· the land cover classification of the operational area, e.g. operations in urban terrain, those in timbered areas and those in farmland,

· the dynamic characteristics of the patrol, e.g. transit from point to point, approximating a RECCE target or operating from a fix position,

· the operational task of the FENNEK troop, e.g. reconnaissance or surveillance.

According to the environmental conditions in the operational area, the dynamic behavior and the operational task, the application of certain sensors may be not reasonable, e.g. the deployment of the UGV in a forest. Thus, the scenarios types defined above are connected to tactical restrictions which affect in turn sensor deployment. The combination of these different factors defines the mission type. For the succeeding work steps, i.e. the empirical assessment of work processes, their modeling and simulation, the following mission types have been defined:


· reconnaissance of a bridge,

· reconnaissance of urban terrain, i.e. villages, towns etc.,

· approximating an elevation,

· passing through a forest, and

· surveillance from an observation point.

Based on these mission types, specific tactical restrictions have been identified. Assuming a normative behavior of the FENNEK troop under general idealized conditions, different general mission-specific system models could be developed. These models describe sensor deployment, the corresponding “normative” function allocation and the resulting report flow for different mission types mentioned above. 

In Figure 5 this is illustrated for a surveillance mission in urban terrain: Based upon the underlying scenario, characterized by environment, targets, disturbing variables (“noise”) and operational conditions the optimal combination of sensors, i.e. the BAA, BOSA and UGV, is chosen in order to perform the reconnaissance mission in an optimal manner. Sensor systems are supervised by the different operators who transmit incoming reports to their vehicle commander. From minor importance and therefore not shown here is that the drivers of the FENNEK vehicles either guard the set-off soldier operating a sensor system or remain in the vehicle and observe the environment with “natural sensors”, i.e. ears and eyes. The troop leader collects all reports of the system operators of his vehicle and those provided by the second vehicle’s commander. The efficiency of the team affects troop leader’s mental workload: it is increased by redundant or insignificant information and reports. The performance of the troop leader in turn influences the quality of the reports given to the next hierarchy level in the line of command. His ability to coordinate and summarize reports into precise general overviews, transmitted by the battle field management system has a direct impact on the situation awareness of higher level staff. 
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Figure 5: System model with function allocation and report flows for an urban scenario


Doing so, information concerning system configurations of practical relevance for typical FENNEK missions was collected. Nevertheless, in the succeeding empirical process assessment all eventualities concerning sensor deployment and function allocation resulting from – if so – inappropriate orders of the troop leader were permitted. However, the models enabled for an evaluation of the adequacy of troop behavior.

3.2 Empirical assessment of work processes

In order to develop valid (simulation) models describing real life cooperative processes within a reconnaissance patrol based the assessment of these processes based on realistic scenarios is essential. Therefore, empirical studies were carried out. These observations should give an answer to the following questions:


· Which activities are carried out by whom, when and why?


· Which information is gained and where it is needed?


· Which decisions are made and when?


· Which tools are used and when?


· Who cooperates and communicates with whom and when?


In several experimental runs at the German Army training area Munster, five different FENNEK reconnaissance troops were observed accomplished the mission types mentioned in 3.1. For process assessment information from different sources were collected over a period of about 30 hours of operational activities (Figure 6):


· information provided by the deployed sensor systems,


· recordings of communication via the on-board communication equipment and via radio,


· video recordings of the RECCE troop members, and


· protocols of the process observers.
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Figure 6: Sensors / information collected during process assessment


For the modeling of cooperative processes a technique was needed which supports participatory exploration of tasks, information, interviews, etc. as well as visualization. Therefore, the so-called K3-technique was applied which was developed on the basis of the UML activity diagrams [18]. K3 is the German acronym for the words “cooperation”, “coordination” and “communication”. The basic elements of the graphical notation are “activity”, “information” and “tool”. Activities with an undefined order or which are processed simultaneously without synchronization, both aspects are typical for weakly structured workflows, may be enveloped by a so-called “blob” respectively the “parallelization” element. The elements are connected by “control flows” and “information flows” which may underlie specific conditions. Cooperative aspects are considered by notation elements which allow for forking and joining of control flows and for synchronous communication. Swim lanes are introduced for gaining and easy to understand overview of organizational units and the activities assigned to them. These units, which are represented as swim lanes, can comprise different actors (persons) who fulfill the activities within each swim lane in parallel or sequentially (Figure 7). According to Kirwan and Ainsworth [19] techniques of task analysis can be divided into collection, representation and simulation techniques. K3 can be used as a collection and representation technique. In addition to the representation of the “as-is” state, it is possible to construct “should-be” processes.
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Figure 7: Elements of the K3-technique for the graphical modeling of cooperative processes


After assessment of the work processes the process data mentioned above were analyzed. In several expert meetings the resulting workflows were participatory discussed, e.g. in order to understand specific military phrases, and transformed into a K3-model afterwards. Figure 8 shows an example of an ALADIN deployment during the reconnaissance of a town. 
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Figure 8: Detail of a K3-modeled process during deployment of the ALADIN UAV sensor


Additional, the process models were validated in the framework of maneuvers in the German Army Combat Simulation Centre (GÜZ) Altmark. During similar missions like those assessed in the first phase the same procedure was applied to another five FENNEK troops. As a result of this validation it was found that activities in connection with sensor deployment follow similar processes. Thus, these activities allow for standard models of operator resp. team behavior. Differences were found with regard to the planning of sensor deployment. So, there are differing ideas of troop leaders about which sensor is appropriate for specific missions. Therefore, in the simulation model these different ways of mission accomplishment have to be considered.

4 Transformation into a simulation model


Up to now, approaches towards a probabilistic simulation of RECCE troops are unknown. To allow for a modular development of the simulation model an agent-based simulation approach was chosen. In order to describe the scenario, the technical attributes and dynamics of the sensors and the behavior of soldiers the following elements were implemented in the first step using the simulation system SeSAm [20] (Figure 9):

· geographic situation (map chart showing land coverage),

· agents representing the sensor systems including their human-machine-interfaces,

· agents representing the soldiers which are able to operate the different sensor systems,


· agents representing the FENNEK vehicles which react on driver’s orders, and

· agents representing the targets (for the time being realized for individual persons, appearing in troops or platoons).


The number, local distribution and the moving direction of targets are determined as initial parameters of the simulation model. Since the enemy’s local distribution is fairly unknown in real situations, it is assumed in the simulation model that emplacements may be everywhere. Therefore, it is not necessary to simulate the interaction between the target emplacement and observing sensors explicitly. In fact, the area-related confidence level achieved by one or more sensor(s) forms the basis for the determination of a reconnaissance event.

In order to perform an operator-to-role assignment an agent-based flow control mechanism and an actor mechanism were developed. After looking for a pending task for which the actor, i.e. operator, is responsible and qualified, the accomplishment of information and communication processes as well as work shares can be simulated. 
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Figure 9: Detail of the simulation model implementation


In Figure 10 the output of the simulation during a simulation run is shown. In the left area the real situation is displayed. On the right side the situation which represents the information gained so far by the troop leader is displayed. The surrounding sectors show the observation areas of the single operators. In a protocol at the bottom all activities, orders and information flows are listed. A log-file provides this information for subsequent analysis.
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Figure 10: Output of the model during a simulation run: real situation (left), explored situation representing troop leader’s knowledge (right) and protocol (bottom).

5 Parametrization of the SImulation model

For a description of the information processing behavior of the individual operators and the RECCE teams. Therefore, in ongoing and future empirical studies data for the parameterization of the simulation model are collected. Here in particular these parameters and their probability distributions have to be determined, which have a direct influence on the RECCE output and thus on the resulting information flow process of the FENNEK team. Afterwards, these factors have to be integrated in the software implementation of the RECCE processes as algorithms in an appropriate form.


5.1 Empirical assessment of performance-related attributes of single operators


In experiments for the empirical assessment of parameter distributions representing operator transfer behavior the dependent variables time consumption and time delay and the accuracy of reports are measured under different mission-related experimental conditions. These are determined by the independent variables sensor type, target density and scenario, i.e. land coverage conditions.

Experimental Setup


Through a computer simulation images are provided similar to those of the sensor systems BAA, ALADIN, MobRob and BOSA as well as those generated by usage of field glasses (Figure 11). Under different missions (reconnaissance of urban terrain, reconnaissance in a forest, and reconnaissance in farmland) and varying enemy density (high, medium, low) targets are displayed in the simulated image respective the corresponding sensor output (BOSA). The subject has to detect and to identify the target. Afterwards a report has to be submitted by using a simulated radio connection. 
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Figure 11: Simulated sensor images for the assessment of operator attributes concerning information processing


5.2 Empirical assessment of performance-related attributes of teams 


During process assessment it was found that communication and co-ordination processes in RECCE troops take place in a similar way frequently observed in cockpit crews as described by Orasanu [21]. For these Serfaty et al. [22] identified two co-ordination forms: explicit co-ordination is based on communication as the means to co-ordinate action, involving, e.g., the transfer of information in response to an information request; implicit co-ordination, on the other hand, relies much more on a pre-existing common understanding of the situation, thereby requiring less communication, with team members communicating e.g. not upon request but through anticipation of the information needs of the other team members. Implicit co-ordination is less time consuming and less resource intensive, but it requires an accurate common mental representation of the situation.


Standardization of processes in critical situations is one mechanism for forming a common operational picture. Standard procedures enable teams developing a shared mental model of the situation and of the actions required by each team member. It allows them to act routinely and quickly, without using additional resources for co-ordination. 


But what about coordination if the team has to act without any training in a new and critical situation? Which impacts result from the composition of members with different experience levels? And which attributes and skills are really important in high-risk situations?

Experimental Setup


The experimental setup for the team is designed in a way providing the same positions of team members related to each other and similar information displays for each operator as in the real FENNEK vehicle. This was achieved by simulating the specific displays by means of the software “Operation Flashpoint”. The driver sits in the front row and may activate basically similar functions as in the FENNEK vehicle. Also the human-machine-interfaces for the two soldiers sitting in the second row of the vehicle, on the left the vehicle commander, on the right the system operator, are designed similar to those in the real FENNEK vehicle. In preliminary tests it has been shown that the experimental setup is sufficient for illustrating the workstations of the three FENNEK operators in an appropriate way. 
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Figure 12: Experimental setup for the investigation of team-related performance measures

Schedule


The schedule provides a standardized tutorial and a short training period at the graphics and operating methods used. Afterwards, the FENNEK team gets a command containing the description of the enemy’s and own situation, the mission and the instructions to carry out the RECCE mission. A terrain has been prepared covering about 30x30 km, which includes 11 critical incidents. These comprise exploring bridges, approximations of elevations, passing forests and exploring a town under different target densities.


By means of questionnaires information regarding individual’s goal-orientation, coping strategies, cohesion, responsibility, and personal attributes are assessed. Furthermore, amongst others a demographic questionnaire collects information about the level of experience. As dependent variables team and communication behavior of the subjects as well as objective performance measures, e.g. time on task, quality of reports and error rate, are to be analyzed.


6 Conclusion and Outlook

A simulation model has been developed which represents typical work processes of reconnaissance teams during operations with the FENNEK system. After the ongoing parameterization of the simulation model by means of probability distributions of parameters describing human operator information processing as well as personal factors influencing team performance, this simulation model enables the simulation-based evaluation of system configurations. By varying operational conditions like sensor deployment, function allocation or team composition several configurations of the modeled systems can be tested in exemplary scenarios under a quantitative and qualitative perspective. This allows for identifying optimal system configurations and in turn the definition of operational guidelines.
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Abstract


This paper presents an early version of a decision support system named Impaktorium. It is a decision support system for use by military commanders. Impaktorium collects and put together intelligence reports which are then analyzed and presented in terms of potential risks and the likelihood that these potential events will occur. Impaktorium was tested using commanders from the Swedish Armed Forces. The conclusion is that a support system that would help decision makers to sort information, get an overview and suggest when dangerous events are about to occur, would be much appreciated. Such a system would enhance coalition forces information sharing since each decision maker could use the information useful to her/him and also see the bigger picture. That would allow for more collaboration between adjacent troops.


1.0
Introduction

Effective decision making is important for the success of military operations. Decision making in command and control today is characterized by asymmetric threats and international operations, often OOTW – operations other than war. More specifically, “… [i]n today’s international peace-keeping and peace enforcing missions, the ‘adversary’ is normally a multifaceted loosely-coupled combination of well-armed soldiers, irregular forces, criminals, civilian groups and other entities, using various types of vehicles and low or high-level technical equipment. These actors interact with sometimes hidden and non-correlated agendas, and collaborate if they judge it to be supporting their specific goals” p.1 [1]. 


Hence, decision making in military command and control environment is today characterized by temporal stress, uncertainty and the availability of massive amounts of unstructured information [2]. As technology develops further and becomes more advanced, new possibilities such as information fusion to support this kind of decision making environment are made available [2]. Information fusion systems can be considered as a specific type of decision support [cf. 3]. 

The purpose with this paper is to demonstrate how Impaktorium was developed through user evaluations. 


Questions that were asked were: 


· In what way can the concept be developed to support the decision process?

· Does the tool make a make the development of events more observable?


· Will the user get an increased understanding about causal relations among incident during the development of events? 

1.1
Information fusion 


Information fusion is about aggregating information from different sources. This combined information then need to be presented in a comprehendible way so that the information can be used to enhance decision quality. 

1.2
Decision support 

Decision support systems are there to help the decision maker come to a conclusion faster/more accurately. The importance of situation awareness has also been recognized in the development of decision support systems, that the support system should aid in the decision making process and focus on aiding the situation assessment [4].


When developing information fusion based decision support, three human factor aspects surface: decision making [4, 5], HCI issues [6] and trust [7].


1.3
Impaktorium


Impaktorium is an information fusion based decision support system. It consists of: a) A matrix indicating probabilities of event, (b) a list of incoming reports, (c) a map displaying geographical location of incoming reports, (d) additional information (traceability) concerning the chosen event in matrix in “a”, and (e) information included in the indicated report in the list of incoming events.

From the peacekeeping components point of view it is important to have a shared operational picture. The operational picture is something that is distributed and used in different ways by different nation’s armed forces. The purpose with the study was to evaluate whether the Impaktorium decision support system gives a better operational picture. Therefore, the concept was presented to so that feedback could be provided to the systems developers. The focus was on how and where Impactorium provides support in the decision process. 


A decision support system that admits for the C2-decision maker to have an overview of all the information (i.e., observations and reports), that is available and has been processed as input, have advantages and downsides to it. On the upper side, it gives the commander the possibility to browse through and follow information back to the source so that she/he can determine whether the information is trustworthy and reliable. It also allows for the commander to establish a sense of how different items of information connect and points towards an upcoming event. On the other side, it might induce tunnel vision due to information overload, or that important pieces of information are lost in the multitude. 


The Impactorium is a prototype system that sorts incoming information and displays the information in a useful manner. It also suggests possible future events that might occur. 


Providing the decision maker with a better operational picture gives her/him a possibility to make the correct decision at the right time. As the aim of Impactorium is to provide the decision maker with a higher degree of observable information and also a suggested causal relation between observed/reported information and possible future events might give a better operational picture. That is, the incoming information is tagged by an analyst and then the system uses a Bayesian network to warn when something is probable to occur. 


The prototype was presented to officers at Livgardet in Kungsängen. The officers were training for deployment in Kosovo later the same year. They where experienced from earlier deployment in international service. They were interviewed regarding Impactorium and its future development. The main findings from these interviews were; Impactorium was considered to be very promising in supporting the staff, both the sorting of information and the analysis of information merged into possible future events. Several suggestions for continued systems development were also made. 


2.0
User studies

The aim with this study was to explore the possible utilization of the prototype by the intended decision makers (i.e., commanders) and the set-up of the study was similar to a usability test set-up. 


2.1
Method

The study was performed at the Swedish Armed Forces Life Guard training unit and its international training department. 


Two Swedish commanders participated in the evaluation. They had a background in military operations on a tactical and lower levels. They were training for participating in the international peace-keeping operations in Kosovo later the same year. 


A scenario consisting of plausible tasks had been developed and implemented in Impaktorium. It consisted of events that were credible to occur during international missions, and was what the commanders had been trained for. 


2.1.1
Apparatus

The Impaktorium was presented on a laptop. The discussions with the participants were recorded using MP3-recording devices. The interviews were later transcribed. 

2.1.2
Procedure 


The evaluation started with an introduction about the purpose of the study and Impaktorium. Then there was a training session where the respondents could get familiar with the application. The respondents were asked to individually explore the system. When the scenario started the respondents were told to work together as company chief and assistant company chief. They were asked to plan for the transportation of VIP persons between the airport and the military base. At the same time they were asked to keep track of what was happening in the tool. The participants were observed during the completion of the task. After the scenario was finished the respondents were interviewed. The interview questions followed a semi-structured interview guide. In previous research about information fusion based decision support, three key aspects emerges, i.e., decision making [4, 5], HCI issues [6] and trust [7] as important for the development of such systems. The study took approximately 90 minutes to complete.  


2.2
Findings


The participants could describe all reports that where presented in the system, even though they were occupied solving a planning task. This in spite that the observers perceived that they did not follow what was happening in the tool’s presentation area. 


The participants thought that one of the reports in Impaktorium was might have affected the operation that they were planning for. 


The scenario was considered realistic, that is, the events in the scenario might happen during their mission in Kosovo. 


The participants believed that the personnel who would benefit most from a system like Impaktorium would be intelligence personnel and staff members on at least tactical level or higher. Intelligence personnel would have time to scrutinize the reports more thoroughly and assess the value of the reports so that they could brief the commanders. Staffs at higher levels also have longer time frames to consider and more time for planning. Higher staffs can also put the reports in a bigger picture.


One very important aspects of the reports in Impaktorium would be traceability and information about source. 


Impaktorium was considered to be possible to use as an evaluation tool when evaluating an operation, and was seen as a potential training tool.

3.0
Discussion


Since this study was performed, a new version of Impaktorium has been developed and evaluated with more users. This iterative process with short development cycles has been successful in the development of Impaktorium. 

3.1
Conclusion and Future Work


The conclusion is that a support system that would help decision makers to sort information, get an overview and suggest when dangerous events are about to occur, would be much appreciated. Such a system would enhance coalition forces information sharing since each decision maker could use the information useful to her/him and also see the bigger picture. That would allow for more collaboration between adjacent troops. 

A next step will be to perform a user experiment that test how Impaktorium provides situational picture that supports decision making. 

Possible future results is achieving knowledge about how decision processes can be enhanced. That will also specify what C2 levels will benefit most from such a decision support system.  

4.0
Acknowledgements


The authors wish to thank the Swedish Armed Forces Life Guards for their support and participation. 


5.0 References


[1] P. Svenson, T. Berg, P. Hörling, M. Malm, and C. Mårtenson. Using the impact matrix for predictive situational awareness. In Proceedings of International conference on Information fusion. Quebec, Canada, 2007.


[2] E. Bossé, J. Roy, and S. Wark. Concepts, models, and tools for information fusion. Norwood, Ma: Artech house Inc, 2007.


[3] M. Nilsson and T. Ziemke. Information fusion: a decision support perspective. In Proceedings of International conference on Information Fusion.Quebec, Canada, 2007.


[4] S. G. Hutchins, J. G. Morrison, and R. T. Kelly. Principles for aiding complex military decision making. In Proceedings of the Second international command and control research and technology symposium, Monterey, Ca, 1996.


[5] G. A. Klein, R. Calderwood, and D. MacGregor. Critical decision method for eliciting knowledge. IEEE Transactions on presented at Systems, Man and Cybernetics. 1989. 

[6] A. M. Bisantz, R. Finger, Y. Seong, and J. Llinas. Human Performance and Data Fusion Based Decision Aids. In Proceedings of the international conference of Information Fusion. 1999.

[7] D. L. Hall and S. A. H. McMullen. Mathematical techniques in multisensor data fusion. 2nd ed. Northwood, MA: Artech House, 2004.

[image: image1.emf] 
























































RTO-MP-HFM-142
P3 - 1

P3 - 6
RTO-MP-HFM-142

RTO-MP-HFM-142
P3 - 5




[image: image2.wmf][image: image3.wmf][image: image4.jpg]}
A NATO
\4% OTAN






[image: image5.wmf]Technical Evaluation Report

Technical Evaluation Report



Technical Evaluation Report

Joseph Soeters

Professor of Organization and Social Studies

Netherlands Defence Academy/Tilburg University


PO Box 90.002


4800 PA BREDA


The Netherlands


Tel: +31 76 5273250/+31 6 18684301

Fax: +31 76 5273255

Jmml.soeters@nlda.nl // famsoeters@tele2.nl

Abstract 

In this Technical Evaluation Report the results of the Copenhagen symposium HFM-142 on ‘Adaptability in Coalition Teamwork’ are discussed. This symposium was the primary deliverable for the HFM-138 Research Task Group also titled ‘Adaptability in Coalition Teamwork.’ During this fruitful symposium many findings based on experiments in multinational teamwork have been presented, showing that different national responses to stimuli emerge in terms of goal setting, problem solving, trust, flexibility and general performance. Differences between national and multinational teams were revealed. These results lead to basic insights on how to deal with training and selecting military people in order to perform successfully in multinational teams. This work, however, cannot be considered to be complete or finished. A number of challenges ahead have been formulated that will induce more researchers from more member nations to participate in future studies in this area. These studies need to be conducted closer to the field of operations, and in closer connection with ‘reflective’, experienced commanders.

keywords
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1.0
theme

Multinational coalitions are a complicated assembly of individuals, networks and organizations required to perform as teams, often ad-hoc or in a distributed environment. The cultural diversity inherent in coalition teams challenges leaders and team members to recognize the cultural biases of their own and others’ thoughts and their manifested predisposition to behaviour. Diversity can either enhance or hinder team performance along the full spectrum of military operations. Models, methods and tools that support rapid development of effective multicultural teams are needed to ensure mission success that is dependent on a high degree of interoperability and collaboration among team members. NATO leaders and the international research community must leverage what is known about individual differences, organizational structure and processes, national/organizational/military cultures, teams, and training in order to provide a model of coalition teamwork that can be used to guide doctrine, training, personnel, and organization.


2.0 setup and content of the symposium


In the HFM-142 symposium 23 papers were given, in addition to 4 poster presentations, 1 featured speaker (Ms. Gail McGinn, U.S. Deputy Under Secretary of Defense for Plans) and 2 keynote addresses (Major General Ton van Loon, Chief of Staff, Allied Land Component Command HQ, Heidelberg, NLD) and Dr. Megan Thompson (Defence Scientist, Canadian Defence Research and Development). The first speaker provided an overview of the policies of the Pentagon that were developed to improve the knowledge of relevant, strategic languages among U.S. military service personnel. Major General van Loon’s address revolved around practical, operational experiences and the ‘lessons learned’ of a commander of the ISAF multinational coalition in Southern Afghanistan, whereas Dr. Thompson’s address related to academic insights with respect to differences in personality traits of individuals. 


The papers were organized into two tracks, one on Culture (chaired by Dr. David Matsumoto, Professor at San Francisco State University USA; Director and CEO The Ekman Group Research Division) and the other on Teams (chaired by Dr. Peter Essens, Chief Scientist Human in Command, TNO Defence, Security and Safety, NLD). Two internationally acclaimed scholars in the field of international management were present and participated in an expert panel discussion at the end of the symposium. They were Dr. David Matsumoto (editor of the International Journal of Cross-Cultural Psychology;) and Dr. Mansour Javidan (co-author of the famous GLOBE study; Professor and Director The Garvin Center for Cultures & Languages of International Management, USA.  Also participating on the expert panel were Dr. Linda Pierce (Chief, Organizational Performance Unit, U.S. Army Research Institute), Dr. Winston Sieck (Principal Scientist, Applied Research Associates, USA), Ms. Anne Lise Bjornstad (Researcher, Norwegian Defence Research Institute, NOR), and Dr. Peter Essens. The symposium was chaired by Dr. Janet Sutton (Senior Research Psychologist, U.S. Air Force Research Laboratory), who - together with Dr. Linda Pierce- initiated the ‘Adaptability in Coalition Teamwork’ project as a research task group, HFM-138, investigating leader and team Adaptability in coalition teamwork in 2005.   

In total 35 contributions were delivered by representatives from a number of countries: U.S.A. 14, The Netherlands 4, Sweden 4, Canada 2, Norway 1, Germany 1, France 1, UK 1, and from outside the coalition: Malaysia 2. The expert panel consisted of 5 members, coming from the U.S.A. (4) and Norway (1) and was chaired by a representative from Canada. The line-up of the symposium can be seen as an indication of the importance that the United States attaches to coalition teamwork. 


3.0 main results


The objectives of the HFM-138 research task group were to conduct multinational, collaborative experiments designed to capture knowledge about culture factors for use in military modelling and simulation, system design, personnel selection and officer training. In addition, there were a number of specific goals aiming at defining cultural Adaptability, and identifying potential products that would enable cultural Adaptability. 


In general, these objectives have been achieved exceptionally well over the three years that the project lasted (2005 – 2008), leading to the HFM-142 symposium in Copenhagen. During the symposium, a number of papers were presented with data that had been collected during a seminal laboratory experiment conducted by the HFM-138 research task group, where military people from five nations participated in game-related activities in multinational teamwork. Those military people were from: Bulgaria, The Netherlands, Norway, Sweden, and the United States. Using the Situation Authorable Behaviour Research Environment (SABRE) testbed, a role-playing scenario in a computer game tasked the participants to retrieve hidden weapons around a simulated area while developing good relations with locals. This was done in fully national as well as in multinational teams. In addition to this study, a number of papers were given in which the usability of feedback instruments, other simulation games and real life training tools were tested. In a number of papers the idea of cultural Adaptability has been addressed and further refined. 


It is impossible to give an all representative overview of the results that have been presented. However, a number of main findings can be summarized as follows:


· Training tools (games, simulations) really work and seem to be effective in dealing with cultural diversity in coalition teamwork, at least to some extent;


· Tested in different national teams different responses to stimuli emerged, in terms of performance but also in terms of goals setting and problem solution (see for instance the papers by Kip Smith, Fred Lichacz and Anne-Lise Bjornstad);


· Confirming previous studies in the civilian sector, differences evolved between national groups and multinational groups; these differences relate to trust, flexibility and performance (e.g., Rik Warren);


· Training with role playing seems to work really well in developing cultural skills among servicemen (e.g., Josephine van Meer);


· Feedback information on team morale and performance during operations is an instrument that is highly valued by commanders in the field (e.g., Peter Essens); 


· Differences in language proficiency in English confound research output as much as  they do in everyday operational life (e.g., Rik Warren, Joan Johnston).

Overall, these results have underlined the importance of the theme and they have indicated a number of ways of dealing with the issues at stake

4.0 some other impressions


The work that has been presented has been mainly from the field of social as well as industrial and organizational psychology. This is understandable because these academic disciplines have provided us with enormous insights in this field of study.
 Yet, there is more than psychology only. Despite the attendance of Drs. David Matsumoto and Mansour Javidan, the contribution from international management as well as administrative and organization studies or anthropology has been limited. Moreover, the numbers of participating countries was not representative of NATO as a whole. The situations that have been under study mainly regarded HQs and international staff units during exercises, and hardly ever operational activities during actual deployments in mission areas. In line with mainstream research in social psychology, the emphasis was on quantitative studies, leaving interpretative qualitative studies relatively in the margin. Also in line with common practices in social psychology, there sometimes was a tendency to confuse cultural phenomena with personality issues. Finally, the different aspects of the dominating concepts ‘culture’ and ‘teams’ were not always clearly distinguished. As to culture it is important to discern cultural diversity within national teams, cultural diversity in multinational military cooperation and cultural diversity in the interaction with locals in mission areas, whereas teams should be distinguished into various time-related forms (ad hoc, ephemeral/swift, temporary, and semi-structural).   


5.0 importance of culture in coalition teamwork


The symposium has made it sufficiently clear that multinational coalition teamwork even among NATO armed forces does not develop smoothly all of the time. Encounters between service(wo)men of various nations in multinational worksetting may be positive or not so positive, depending on a number of factors pertaining to: numeral/demographic composition of the team (homogeneity/heterogeneity), cultural and language distances, administrative and organizational set-up of the work activities, the presence of threat, power balances and the degree of cultural Adaptability of team members and their commanders. The knowledge about these factors is developing rapidly, both in the civilian and in the military sector.
 Yet, in another perspective the cultural factor in coalition operations may be even more important to study. 


National armed forces – even with NATO - bring with them different national (and political) styles of perceiving the situation at hand and the tasks that need to be conducted. It has been shown that national armed forces vary in the goals they want to achieve, the violence they deem necessary to achieve those goals, the way of communicating with local actors, as well as the work conditions and regulations they consider acceptable. These differences come along with possible tensions in multinational encounters, but they also offer the conditions for in vivo comparison, experimentation and evaluation. 


One example may suffice to illustrate this point. In Northern Afghanistan, a number of different national Provincial Reconstruction Teams (PRTs) have their own area of operations. All national PRTs comply with the general ISAF guidelines, but it has been shown that the PRTs all conduct their activities in (slightly) different manners, manners that correspond with their own national operational styles. Carefully describing the subtle differences  in these different activities and national styles, and relating them to results that have been achieved in the region may help NATO and future commanders and military people to understand what works well and what does not seem to work well. After all, in the sort of operations that are currently conducted in Afghanistan there is no well demonstrated evidenced knowledge of what are the most appropriate actions and conducts. Culture in its various manifestations plays an important part in this, and its impact should be thoroughly studied in the field of operations.

6.0 challenges ahead for researchers


In order for researchers to continue receiving funding and getting access to the field, it is important for them to be aware of the relevance of relevance. Work in the realm of RTO should be conducive to the proper execution of the coalition’s tasks and missions. It should not be of scientific relevance only. It is our contention that the commanders in the field have at least as many questions as they have responses to the tasks they are set to do. Academic work can be very helpful in this regard, and commanders will embrace every contribution stemming from academic work that is - even only slightly - relevant to their job. The important challenge for researchers therefore is to do work that is explicitly relevant to the commander’s job. Such academic work will be conducted closer to the field, taking the exceptional and sometimes extreme context of military behaviour into account. Experiments with university students in psychological labs will not suffice to meet the commanders’ needs; quasi-experiments, observations and team feedback in the area of operations will do the job instead. 


Besides, talking about culture will demonstrate the need to have (military) people from as many member nations as possible involved in future studies, both as researchers and as participants. One example may be illustrative here. The Turkish armed forces (TAF) is the second largest military organization in NATO; the TAF plays or may play a peculiar role in the conflict-ridden Muslim societies NATO is currently involved in; and finally, Turkey has a group of renowned cross-cultural researchers both in civilian universities (Profs. Kağitçibaşi, Boaçigiler, Aycan, Wasti) as well as in the military (e.g., Ret. Col. Prof. Varoglu). Taking all this together may help to understand that it will be a major leap forward if Turkish researchers and military participants would be included in future studies on cultural aspects of coalition teamwork. Obviously, but perhaps less conspicuously, the contribution provided by researchers and participants from other nations will be very helpful too.  


More than until now, it will be needed to include other specialists too, in particular from the academic world of administrative and organization studies, international management, anthropology and ethnography as well as from military operational studies. It will be interesting and surprising to see what has already been achieved in those academic fields of study with respect to culture in multinational (military) cooperation. Connecting those various disciplines will help to reach for problem-based instead of discipline-oriented research.   


7.0 content-related challenges


The main message of this Technical Evaluation Report is that important work has been addressed both in the project and during the symposium in Copenhagen. But this work cannot be considered to be finished. Actually, this type of research in the context of NATO is only in the preliminary stage of its life cycle. Therefore, we would like to sum up a number of content-related challenges that emerged from the expert panel discussion, the plenary discussion as well as from existing knowledge gaps in the (military) field of multicultural interaction. These are as follows:


· (The English) language is the great unifier, yet it is the great divider too; there are considerable differences in language proficiency, empowering the native speakers in the coalition, and disempowering the ones who still struggle with this foreign language. Large scale language training programmes should be developed, but at the work level there is a need to conduct more studies on how differences in language proficiency hampers the quality of decision making, the development of equal power and status balances and the actual execution of multinational operations. Obviously, the language and interpretation problems coming along with talking to local people in the mission areas need to be addressed too.


· There is a need for more studies on training people in developing skills in cultural Adaptability, cultural awareness and cultural intelligence, and also in selecting and promoting to higher levels those service(wo)men who are particularly competent in cultural skills.


· There are enough indications that international experience is not valued in the armed forces of the various member nations in the same way. For some member nations international experience is prerequisite for promotion to higher ranks, in some other military forces this is considered quite less important. A study addressing the HR and institutional differences in regulations with respect to the importance of international experiences for career development is highly needed. 


· In line with what has been said before, the evaluation of different national approaches and styles during operations and the assessment of their different impact in the field will have tremendous benefit to operational commanders and planners. Such evaluations, based on safari research on the spot, will prove to be indispensable to gain further insights as to the effectiveness of the various national strategies, styles and approaches.


· Finally, it is important to continue studying teams in the operational context, providing feedback to commanders in the field (as a sort of midterm cultural debrief), and to pay attention to team composition in order to account for cumulated faultlines and seamlines in the teams.    


8.0
a ‘struggle,’ but at the end it is a good looking one

During the symposium some participants occasionally sighed that multinational teamwork is too much of a “struggle” and too difficult to ever lead to fruitful and effective experiences. Some have argued that it would be best to forget about it at all. This is too much pessimism though. There are enough indications pointing at developments that will make future multinational cooperation in the military more successful than it may have been over the past period of time.


Arguments supporting this ‘optimism’ relate to learning experiences in the civilian business sector where multinational experiences have proven to be problematic in the early 1990s, but since then have developed in a clearly positive way.  Also in the military, more experiences will produce ‘learning by doing’ (the hard or the soft way), and it is likely that after some time a truly international “operational community” among NATO’s armed forces will evolve. This may even lead to what may be called experiential isomorphism, making the militaries of NATO member nations more alike because of the fact that they will need to adapt their national working styles under the pressure of the operational conditions in the area of operation. This is a general development among organizations in one sector (for instance in health care or in arts), but in threatening operational circumstances this tendency is likely to be stronger: organizations will seek and select those operational manners that will guarantee their survival and success; they will learn these manners from each other in continuous processes of mutual monitoring, assessment and adjustment. Finally, there is reason to believe in successful future multinational coalition teamwork because of the fact that youngsters – the military’s backbone – are increasingly becoming internationally oriented in their outlook and perspective.    

9.0
overall evaluation and recommendation


Multinational military cooperation is here to stay. It simply is the only way to go: armed forces need each other’s contribution because they lack enough resources of their own and because they will seek to expand the mission’s legitimacy in cooperating with other nations. This applies even to the coalition’s most sizable forces such as the ones of the USA. and Turkey. It definitely applies to the smaller nations’ militaries. Therefore, it is not surprising that NATO as well as the UN support the idea of multinational military cooperation very much. 


At the same time, it must be stressed that multinational coalition teamwork and collaboration still creates problems of (cultural) interoperability and – sometimes – to strained interactions among coalition members. Therefore, the HFM-138 project initiated by Dr. Janet Sutton leading to the HFM-142 symposium chaired by her, has been so welcome and helpful. Her initiative and work cannot be praised enough. The results of the ‘Adaptability in Coalition Teamwork’ project and symposium are of such a high quality level that publication in a proceedings and/or edited volume would be more than appropriate.  


However, the work cannot be considered to be done. It needs to be continued, seeking the contribution of scholars from more member nations, and producing more studies and results. As RTO has no funding available for future studies in this field, it will be worth considering to combine academic interests and the needs of the military. This combination may be achieved by giving access to the field to researchers who are interested in studying human behaviour in extreme, exceptional circumstances, and by making special issues and edited volumes published by outstanding publishing houses possible. NATO would need to make the funding available to realize such academic products without actually having to pay for the researchers’ salaries. Cleverly combining academicians’ and NATO’s interests will help to achieve major results both academically and operationally. The whole world may profit from that.   
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