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ABSTRACT   
 

This report discusses the use and usability of Go*Team, an online gaming environment based 
on the ancient strategy game Go, that embeds participants in situations where they must 
cooperate as a team to make strategic decisions based on shared information. Go*Team is 
designed to simulate situations in which people and groups coordinate, cooperate and share 
information to achieve organisational goals in the anticipated future network-centric 
environment. Over forty Go*Team game sessions were conducted with diverse groups of 
participants, most at the Activity Theory Usability Laboratory at the University of 
Wollongong, and the development of appropriate protocols for these sessions is discussed. 
Findings from the sessions are discussed in terms of shared situation awareness, team 
cooperation, team composition, work-place team building and the effect of increased tempo. It 
is proposed that Go*Team be used for further research into network-centric environments, 
training and sustaining teams. 
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Go*Team Experimentation Results: Research, Train 
and Sustain. Human Dimensions of NCW Sub-task 

Report 
 

Executive Summary  
 
This document reports on experimentation on Go*Team, an on-line microworld 
simulation, which takes an innovative gaming approach to the understanding and 
development of network-centric capability. The experimentation was conducted in the 
Activity Theory Usability Laboratory at the University of Wollongong, under a number 
of Research Agreements with DSTO. Go*Team, an online gaming environment, 
developed by DSTO, embeds participants in situations where they must cooperate as a 
team to make strategic decisions based on shared information.  
  
The Go*Team sub-task is part of an overarching task designed to increase 
understanding of the human aspects of network centric environments, to develop a 
means of increasing network-centric capability in the Australian Defence Force, and to 
input into the development of the Human Dimension of NCW Model (see separate 
report). Concurrent task work and previous research had identified team attributes 
that were essential elements of the network-centric environment: self-directed teams; 
situational awareness; distributed leadership; conflict, cooperation and competition; 
shared understanding in communication; trust, collaboration and information sharing; 
performing under stress; an uncertain and unpredictable environment; local strategic 
decision-making; high tempo decision-making; and the role and consequence of ICT. 
Go*Team was developed to explore these constructs. The identified constructs were 
investigated through experimentation with the Go*Team game in 40 game sessions 
with diverse groups of participants  
 
The findings are multifaceted and rich. For instance, it was observed that shared 
situational awareness partially contributes to performance but there is a complex mix 
of other factors that contribute to effective shared situational awareness, such as team 
size, composition, communication, experience and the absorptive capacity of 
information receivers. It is also apparent that teams benefit from developing a strategy 
both to share information and to coordinate making sensible moves as soon as time 
allows. It is evident from experimentation to date that, in addition to its use for 
research, Go*Team can be used for raising awareness of team dynamics and effective 
collaboration, training and profiling. The system is designed to provide experiences in 
which people confront the notion that each member of the team has a different 
awareness of any situation. Players must explore the strategic benefits of collaborating 
to use all the insight and information available. The game provides an opportunity for 
players, while embedded in an entertaining environment, to explore new strategies 
associated with working in teams. The game can also be used to identify people with 
certain attributes and to train people to further develop those attributes that will enable 
effective performance in a network-centric environment.   
 
It is recommended that research with Go*Team is continued in partnership with the 
University of Wollongong, and DSTO begins discussions with the Commercialisation 
Unit of the University of Wollongong to facilitate this partnership. 
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1. Introduction 

This document reports on experimentation on Go*Team, an on-line microworld simulation, 
which has taken an innovative gaming approach to the understanding and development of 
network-centric capability. The experimentation was conducted in the Activity Theory 
Usability Laboratory at the University of Wollongong, under a number of Research 
Agreements with DSTO1. Go*Team, a gaming environment developed by DSTO, embeds 
participants in situations where they must cooperate as a team to make strategic decisions 
based on shared information. This work has been undertaken by the Human Dimension 
Concepts Team (HDCT) of the Joint Operations Division of DSTO as part of the CDE 07/031 
Future Force Integration and Analysis Task2 (and, before that, Task STR 06/117 Future Force 
Enablers: The Human Dimension). The other outcomes of these tasks have been reported on 
separately (See HDoFW, 2007; Ali et al, 2008; and Pascoe et al, 2008). 
  
The aim of the overriding task was to increase understanding of the human aspects of 
network centric environments, to develop a means of increasing network-centric capability in 
the Australia Defence Force (ADF), and to input into the development of the Model of ADF 
Warfighters' Perceptions of the Human Dimension of NCW (see Pascoe et al, 2008). 
Concurrent task work and previous research had identified team attributes that were essential 
elements of the network-centric environment: self-directed teams; situational awareness; 
distributed leadership and power; conflict, cooperation and competition; shared 
understanding in communication; trust, collaboration and information sharing; performing 
under stress; an uncertain and unpredictable environment; local strategic decision-making; 
tempo in decision-making; and the role and consequence of ICT (see Annex A, HDoFW, 2007 
and Pascoe et al, 2008, for more information). Go*Team was developed to explore these 
constructs.  
 
The identified constructs were investigated through experimentation with the Go*Team game 
in sessions of team activity and team training for people working in a network-centric 
environment. This included the conduct of theoretical and applied research as well as the 
development of Go*Team protocols of use. The process used also demonstrates how Go*Team 
can potentially be used for research, for training, and for sustaining teams. The 
experimentation is the focus of this report; the technical implementation of the software has 
been reported on elsewhere.  
 
This report:  
� provides an overview of the background research and underpinning concepts for 

Go*Team in Section 2, 
� provides information on the creation of Go*Team and details of its development and 

protocols of use in Section 3, 
� describes the research conducted to date with Go*Team in Section 4, 

                                                      
1 DSTO has had rolling, annual research agreements with the University of Wollongong since  
January 1, 2006. 
2 Sub-Requirement CDE 07/0051 Human Dimensions of NCW 
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� presents outcomes of the research in Section 5, 
� gives guidance as to the potential future of Go*Team in Section 6, 
� gives a timeline for the research to date, in Appendix A. 
 
 

2. Background  

The Go*Team research builds on a body of knowledge on network-centric environments, 
teamwork, complexity and gaming from other tasks and research carried out by the extended 
HDCT team involved in the Go*Team project. Consistent with the overriding aim to 
understand the human and social aspects of a network-centric organisation, are the complex 
activities of team-based knowledge work in a rapidly changing world shaped by information 
and communications technologies (ICT).  
 
Since 2003, the HDCT has examined the broad psycho-social issues that need to be considered 
so that the ADF can develop a Force able to fully exploit future technologies and future 
operating concepts. One component of this research involved conducting semi-structured 
interviews with personnel who had returned from deployment to the Middle East. Over 130 
interviews, totalling about 200 hours, were conducted with interviewees drawn from all three 
Services, both genders, and ranks ranging from Private (and equivalents) to Brigadier (and 
equivalents). During the interviews, questions were asked about a range of issues including 
decision-making processes, interdependence between Services, nations (or other agencies), 
information gathering and sharing, communication flows and channels, important skills and 
competencies and lessons learnt. 
 
This research, to date, strongly suggests that the way in which humans organise themselves, 
share information, work together and cooperate in a network-centric environment has much 
more than might be expected in common with the way they manage in less technologically 
sophisticated situations. The technology tends not, of itself, to lead to the creation of new 
relationships or links but rather is more important in supporting those that have been 
established through other means (HDoFW, 2007; Pascoe et al, 2008). It is the knowledge and 
understanding gained of the other party, and the trust created as a result of this type of 
interaction and relationship building, which forms the basis of successful working links 
between the different parties concerned. The Go*Team project aim is to develop protocols for 
developing this capability in Defence personnel working in cooperative team-based 
environments, particularly those that cross traditional service boundaries. 
 
For more information on the lead-in work and other related tasks see Warne et al, 2004; 
Warne, 2006; HDoFW, 2007, Pascoe et al, 2008 and Ali et al, 2008. The link between the 
outcomes of this Interview Program and the Go*Team project is taken up in Section 3.1 of this 
report. In this section the relevant theoretical foundations from the literature are presented to 
lay the groundwork for the work presented in subsequent sections of the report.  
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2.1 Team Metrics 

In order to describe current approaches to measuring team behaviour and performance, it is 
necessary to first identify the key underlying variables. There is a large amount of literature 
on measuring team performance, all with a slightly different emphasis. However, there are 
some useful compendiums available. One such resource is Shanahan et al (2007) which 
focuses on the subset of teamwork variables related to the behavioural, cognitive, and 
motivational dimensions underlying team performance that are supported by a substantial, 
systematic body of empirical research. 
 
The research reviewed in the Shanahan et al (2007) report suggests that emergent states such 
as collective efficacy, cohesion, and trust are associated with team performance. The clear 
implication is that by including these variables in measurement approaches for teamwork 
research or team training, there is the potential for improving team outcomes. The measures 
provide a means of gauging the existing level of these variables in a particular team, and 
evaluating the efficacy of interventions geared at improving them. What is also clear is that 
the nature of the relationship between these emergent states and team performance is 
complex. They are most likely to act as moderators or mediators of team processes and inputs, 
but further research is required to clarify the exact mechanisms by which they have an effect.  
  
Outcomes of the Go*Team project reported in Section 5, demonstrate that Go*Team sessions 
are suitable for this research. It may be noted that, while many quantitative measures are 
identified, qualitative approaches should also be included in a comprehensive study of the 
complexity of the human factors and team dynamics in network-centric configurations.  
 
2.2 Network Centrism Implicit in Go*Team 

The benefits of a networked organisational configuration in the commercial world were 
recognised in research reported in the early 2000s (see Huang et al, 2000, Sambamurthy, et al., 
2003). The military picked up this technical focus in their adoption of the term Network-
Centric Warfare (NCW). More generally, the network-centric paradigm allows organisations 
to change their culture from one determined solely by a command and control, rule-based 
hierarchy to one which supports more dispersed decision-making through the sharing of 
information and knowledge (Friel, 2002; Crawford et al, 2008). 
 
In some of the early literature, the term ‘network-centric’ only referred to the connectivity 
achieved through technological networks, in particular the Internet and Web enabled 
applications. Mitchell et al (2004), reflect the early emphasis of NCW on control and 
automation as the solution to the increasing complexity of their sphere of operations. 
However, the connotations of network-centric environments continue to expand as ICT 
networks and applications are transforming the ways in which people gather, share, and 
process information and knowledge and, consequently, on the ways they make decisions to 
act. It is now accepted that effective network-centricity is essentially about knowledge, people 
and communities rather than the technology alone. While the technical component enables, 
the organisational and behavioural components generate added value (Pascoe & Ali, 2006; 
Warne, 2006).  
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A hybrid of a formal hierarchy and a more organic network, often supported by new social 
technologies, allows organisations to blend the advantages of networks in agility and 
adaptability with the clear chains of authority and accountability found in traditional 
hierarchies (Friel, 2002, Peltokorpi & Tsuyuki, 2006). The nodes of these networks are often 
semi-autonomous, self-directed teams with the agility and flexibility that is needed for an 
organisation to carry on operations as usual and also have the capability to respond 
appropriately to unanticipated, disruptive events. This arrangement can be designated as a 
more human focussed network-centric paradigm (Warne et al, 2004).  
 
In such complex settings diversity and dissent are strengths (Billings & Watts, 2007) and this 
ensures that the scope of the decision making process is sufficient for the complexity of the 
context and that all participants actively evaluate the quality of the information and 
interaction available as they make shared decisions about operational outcomes. In contrast, 
formal decision making processes, conducted in a hierarchical organisation, are often badly 
informed by out of date or incomplete information in systems and cannot be made at a tempo 
that is fast enough for effective adaptation to rapid change. In rapidly changing situations 
requiring creative and speedy adaptation, informal leadership roles emerge according to the 
evolving demands of the situation. Leadership in networks is defined more holistically by the 
need to grasp the complexity and changing demands of dynamic situations, and to catalyse 
speedy, effective responses. 
 
The Go*Team research takes a holistic approach to network-centric environments, recognising 
its essentially complex nature and attempting to retain the complexity, rather than reducing it. 
This is because concepts of network-centric team activity are situated in a context 
characterised by attributes of Complexity Theory such as change, self-organisation, non-
linearity and emergence (Snowden, 2002). As will be explained in Section 2.4 this justifies the 
adoption of gaming as a research tool where the dynamics of multiple interrelated variables 
are retained in realistic game sessions following principles of complexity theory and 
experiential learning. Analysis and interpretation of the data from successive series of game 
sessions leads to a better understanding of contemporary socio-technical practices that are 
beginning to infiltrate network-centric environments. 
 
2.3 Attributes of Self-directed Teamwork 

The research discussed in previous sections determined that aspects of teamwork that are 
significant to the network-centric paradigm are many, varied and interconnected so that 
constructs are difficult to isolate, identify and evaluate. Valuable team-member elements 
include cooperation, trust, imagination, creativity, agility, flexibility and adaptability. Team 
elements include self-direction, collaborative behaviour, multi-mode communication, 
redundancy of resources, emergent roles, shared situation awareness, and variation in team 
composition. Among these constructs, many can be instantiated in the variables used in 
Go*Team sessions and these are discussed below. 
 
2.3.1 Cooperative Behaviour in a Competitive Culture 

In a network-centric arrangement it is necessary to foster a culture of cooperative behaviour in 
a competitive environment (i.e. ‘co-opetition’, as defined by Angehrn and Loebbecke (2004)). 
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In understanding how self-directed teams are enabled, supported and their value to the 
enterprise appreciated, the cooperation and sharing of information must be based on common 
goals, common identity and mutual trust; together with leadership that reflects these values. 
This is often counter to the existing organisational culture and some social learning (Warne et 
al 2003) is required before ‘co-opetive’ behaviour becomes accepted and adopted. In the 
gaming environment, elements of fun and community come naturally. For many people, 
particularly the young, this is an integral part of their non-work life. As in their social lives, 
there is a growing need for individuals to learn to cooperate in self-directed, distributed teams 
at work where communication and shared understanding leads to innovative decisions and 
actions (Daft & Lewin, 1993). 
 
2.3.2 Shared Situational Awareness  

Situational Awareness (SA) is “the perception of the elements in the environment within a 
volume of time and space, the comprehension of their meaning and the projection of the 
status in the near future” (Endsley et al, 2003 p 13). It has also been defined as the “continuous 
extraction of environmental information, integration of this information with previous 
knowledge to form a coherent mental picture in directing further perception and anticipating 
future events” (Vidulich et al, 1994 p 11). Endsley (1995) further describes SA as dynamic and 
affected by attention and workload stress.  
 
In order for a team to engage successfully in collective activity there must be transfers of 
information and knowledge among members. The resultant understanding underpins 
ongoing collective sense-making, leading to appropriate and creative actions for 
organisational outcomes. With the increasing use of teams and virtual teams, the focus has 
shifted from the individual to the team. According to Endsley (Endsley et al, 2003 p. 197) 
shared situational awareness (SSA) is defined as the degree to which team members have the 
same SA on shared SA requirements, although rarely would a team require exactly the same 
SA in all members. 
 
Endsley (1995) defined SA, and implicitly shared situational awareness (SSA), as having three 
levels: Level 1, perception of elements, which requires information sharing among team 
members supported by a physical tool. Level 2, comprehension of the current situation, which 
requires knowledge sharing through co-created mental models of the state of play so that 
knowledge is understood as ‘information made actionable’. Level 3, projection of future 
status, which takes knowledge into the realm of the ‘big-picture’ with understanding, insight 
and wisdom needed. Baber et al (2006) define SSA as a systems level perspective of a situation 
that can be determined through the input of relevant information and the words and 
behaviour of team members. Both interpretations of SSA are translated into the design of the 
Go*Team game. Team members share information during the game to support collective 
knowledge for each decision and action leading to the evolution of cooperative purpose and 
strategic understanding. 
 
2.3.3 Diversity in Team Composition 

According to the principle of requisite variety proposed by Ashby (1957) the internal diversity 
of any self-regulating system, such as a self-organising team, must match the variety and 
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complexity of its environment if it is to deal with the challenges posed by that environment. 
Diversity of knowledge and skill can provide a resource for innovation and learning (Jehn, 
1998). If the systems which regulate don't have enough (or requisite) variety to match the 
complexity of the regulated, then regulation will fail and the system will be out of control. If a 
team is heterogeneous, or complex, it is likely to have plenty of variety; if it is simple 
(homogeneous) the variety is usually low and it will struggle to perform a complex task in a 
complex environment (Hasan, 2006).  
 
Individual characteristics of team members that contribute to its diversity include age, gender, 
ethnicity and job or profession. In several Go*Team sessions standard tests3 of personality and 
team skills were used to diversify teams, as well as generational categories (X, Y etc). 
 
2.3.4 Multi-mode Communication 

There has been much written on the effects of media richness on communication in virtual 
communities (e.g. Billings & Watts, 2007) that is now becoming dated as digital devices 
become a ubiquitous part of our lives. Kansawattanachai and Yoo (2005) confirm that teams in 
today’s organisations are increasingly virtual with regular communication via computer-
mediated tools. Their paper provides a summary of a decade of literature on virtual team 
attributes of trust, leadership, group composition, appropriation of communications 
technologies. One of the interesting dimensions in their study of teams of MBA students 
shows how task-knowledge coordination is initially vital but gives way to cognition-based 
trust in time. The study of Douglas et al (2006) demonstrated how multiple forms of team 
communication had a significant effect on team participation and acceptance of the 
transformation from a bureaucratic management system to a network-centric model of self-
directed work teams. They showed the value of what they termed ‘soft influence tactics’ 
against command and control approaches. 
 
2.4  Games as Experiential Learning Tools 

There is no universally accepted way to best prepare people to operate in loosely coupled 
networks of self-directed teams. Most staff training programs are structured in a way that 
reinforces the existing hierarchic command-and-control paradigm. In contrast, the gaming, 
context is a natural environment for allowing staff to explore the less structured and less 
formal network-centric world.  
 
Although academics have for some time proposed the idea of using gaming for workplace 
training, managers have tended to shy away from gaming on the basis that it is a waste of 
time to play games at work (Lewis, 2007). Speaking from experience, Lewis avoids the 
G-word and uses the word ‘simulation’ instead. Recently the term ‘serious games’ has 
emerged which seems more acceptable to serious organisations.  
 
There is, however, general acceptance that gaming, whatever it is called, is cost effective and 
leads to successful learning outcomes. Turoff et al (2006) have done extensive research with a 
serious game employing competing human teams as a way to develop high confidence 

                                                      
3 IPIP-NEO (International Personality Item Pool Representation of the NEO PI-R™) was the standard test used.  
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emergency plans within an organisation. Corti (2006) described how game-based learning 
leverages the power of computer games to captivate and engage users to develop new 
knowledge and skills. Participants are enticed into training with an appealing simulated 
environment and a challenging but fun activity that would otherwise be costly, risky or 
impossible.  
 
The Go*Team gaming environment and activity has both an engaging and challenging quality 
while simulating the serious, distributed decision making of the network-centric paradigm. 
As noted by Ryu et al, (2005) such activity provides learning by doing and can be extremely 
effective when done well. The outcomes of this project are confirming the value of a product 
such as Go*Team, whether serious game or simulation, for research into network-centrism 
and for training in network-centric capability. 
 
 

3. Go*Team Creation, Development and  
Protocols of Use 

3.1 Research Origins and Motivation 

In order to further investigate the observations and findings from the Middle East Area of 
Operations Interview Program in more depth, a parallel activity of the research mentioned 
above was the development of the simulation game. The team agreed that such a gaming 
environment could create a micro-environment that simulates aspects of network-centric 
environments that appear to have particular relevance to human and group functioning in 
this kind of environment. 
 
The basic idea was to build an online team version of the ancient Chinese board game, Go, 
which has been popular as a strategy game for centuries and so has stood the test of time as to 
its popularity and enduring challenge to players. Its suitability for research lies in this appeal, 
while at the same time, the basic rules are quite simple to learn. This led to the creation of 
Go*Team, a computerised client-server team version of Go: as a team version of Go. Go*Team 
could encapsulate not only strategic decision-making but also simulate various human aspects 
of network-centric phenomena such as information sharing, communication, shared situation 
awareness, and cooperative behaviour. 
   
Go*Team is implemented as a multiplayer networked computer game (see Jagiello et al, 2006). 
This task was facilitated by use of a Simulation Framework designed for setting up distributed 
simulations of real-time robotic applications (Jagiello & Eronen, 2007a). The simulation 
framework provides a component architecture for implementing game rules, game entities 
and their sensors. It also provides time step scheduling and networking. Distributed 
simulators are tools that are often used to examine the conditions of complex systems. For an 
effective simulation, models must be found that accurately represent the states and transitions 
of the complex system. Simulation models of complex systems can be implemented as custom 
applications dedicated to a particular domain with dedicated GUIs and support tools. 
Alternatively, the same effect can be achieved by building a generic simulation framework 

7 



 
DSTO-RR-0337 

and then implementing the simulation model as a specific instance of that framework. The 
purpose of a simulation framework is to provide a basic infrastructure for development of 
simulation experiments (Gottlieb et al, 2001). 
 
The exceptional quality of Go*Team is that it succeeds in placing its players in an environment 
exhibiting features of the network-centric paradigm in order to explore how the players 
function in that environment (Hart et al, 2006). The game embeds its players in an 
environment that involves conflict, cooperation and coordination, but also competition. Other 
components include uncertainty, complexity and the need for effective information sharing 
for timely and appropriate decision making. It thus provides an ideal tool for the research 
team to meet the aims and objectives of the research.  
 
The original motivation for developing Go*Team to study characteristics of the 
network-centric paradigm has been published by Hart et al, (2006) while further analysis of 
the alignment of Go*Team attributes with network-centric concepts, as identified by the 
research team (summarised in Table 1, in Section 3.3), has been described by Hasan et al (2006) 
and Warne et al (2006). The technical makeup of the Go*Team application is described by 
Jagiello et al (2006), Jagiello & Eronen (2007a,b).  
 
 
3.2 Elements of the Game  

3.2.1 Go 

In its standard form, Go is played by two opposing individual players with black and white 
stones on a board with, at least, a 9x9, but up to a 19x19, grid where the players take turns to 
place their stones (see AGA, 2005). The two players each have a collection of ‘stones’ (181 for 
black and 180 for white for a 19x19 sized board), each of which may be placed on an 
intersection of two of the lines on the board. Stones once played cannot be moved or removed 
unless they are surrounded by the opponent’s stones in which case they are captured and 
removed. The fundamental aim of the game is to encompass as much territory on the board as 
possible, which essentially involves not only capturing ‘virgin’ territory but also trying to 
surround opposition stones in order to capture them and thereby gain the territory they 
previously held. While the rules of Go are simple, to play the game well requires a degree of 
sophistication and subtlety. The basic rules are: 
� each player takes it in turns to place a stone on the board; 
� a stone may only be placed on an unoccupied intersection; 
� a stone, once placed, cannot be moved or withdrawn from the board, unless captured; 
� a stone may not be placed in such a way as to ‘commit suicide’ – that is, so that it and any 

of its companions become surrounded and therefore captured; 
� the winner of the game is decided by which player at the end has the larger total of 

surrounded unoccupied intersections on the board plus captured opposition stones; and 
� the end of the game is decided by mutual agreement of the players or, less commonly, 

when all the stones have been placed. 
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3.2.2 Go*Team 

Go*Team is a computerised client-server team version of the original game of Go. Unlike 
standard Go, opponents in Go*Team are teams which can be homogeneous or heterogeneous 
based on skills, personality types or any other criteria. They can be chosen to have 
complementary or conflicting skills. They may have already worked together as a team, could 
have just been introduced or could be assigned to a client machine not knowing who their 
team-mates are. The composition of teams can thus be varied considerably as can the pre-
game training of individuals and teams. There is also no preset command structure built into 
the Go*Team game. As far as the game software is concerned all team members are peers with 
no predetermined roles and there is no ‘team leader’ with more power or capabilities than 
other team members.  
 
Unlike standard Go, teams playing Go*Team no longer have to take turns; a team’s next turn 
can be taken after a “relaxation time”, specified via the server, regardless of whether or not the 
opposing team has done anything in the interim. During the relaxation time no play is 
possible for either team, so that members are forced to take time to communicate, sending 
information on stone locations and discussing future plays. The relaxation time can be set to 
any value, can differ between teams and can be varied at any time during the game. This may, 
for example, increase boredom if lengthened or increase stress levels if shortened to a point 
where a sudden large reduction would constitute an extreme event.  
 
A critical feature of Go*Team is that individual players in a team have only a local view on 
their computer screen of the overall Go*Team “world” in which they are embedded. The 
client screens for each player (i.e. team member) show only a partial view of the board (see the 
different stones on the two screens of Figure 1). Each player sees only the stones he or she 
plays and those of the opposition team closest to them. This modification is to introduce the 
problem of information sharing and integration into the game.  
 
Players on the same team make use of communication tools such as email, voice over IP, Chat 
rooms and the like, to effect the cooperation and coordination they need to successfully play 
the game, to discuss moves and strategies as well as to communicate their view of the board to 
others for shared situation awareness. Not only is it necessary for information to be shared but 
players must also have the capacity to absorb it.  
 
To augment the absorptive capacity of players in developing an integrated overall picture of 
the state of the board, each player has the ability to place various types of ‘markers’ on their 
local view of the Go*Team board. They can select from a number of shapes, colours or letters 
to mark information on their board. They can use these markers to record information 
received from team members on where stones belonging to the other members of their own 
team as well as those of the opposition are (see Figure 1). Even if teams can accurately achieve 
completely accurate shared situation awareness in the time available, they then have to decide 
not only what the next best move is, but also who makes it. 
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Figure 1. The boards of two players on the Black team (the same game as the server screen seen in 

Figure 2) showing different sets of stones visible to each player and positions of non-visible 
stones marked (the small letters are the markers) from information sent by other team 
members. 

 
There are a considerable number of variables and factors that can be determined, set, changed 
and/or measured when playing Go*Team for the purpose of research. Some of these can be 
set before or during the course of the game (e.g. the size of the board, team composition, 
relaxation time). Factors can be introduced during the game to simulate hostile external events 
such as a breakdown in communications or distraction of some players. Some variables (e.g. 
stones played and captured, situation awareness, messages sent etc) are recorded and the 
results analysed and interpreted. Unlike traditional Go, there may be many opposing teams 
and multiple boards, although games to date have been with two teams on one board. Team 
members can be allocated different numbers of stones each making up the standard issue to 
each team. The mode of communication between team members can also be varied from 
verbal, to online Chat, to video, or a combination of these. 
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Figure 2  A still of the server screen video captured showing the whole board and the Chat of the two 

teams during a trial game. 

 
3.3 Network-Centric Elements and Go*Team Parameters 

Once a working version of the Go*Team game was developed, the research team held a series 
of meetings to determine what research could be undertaken with this tool and how to 
proceed with the conduct of this research. From the brainstorming sessions of the group, a 
specific set of network-centric elements were identified to be investigated with Go*Team. 
These elements transpired from earlier research on NCW (Warne et al, 2004; HDoFW, 2007). 
Some of the broad candidate constructs are listed in Table 1.  
 

Table 1 Broad Network-Centric Constructs to be researched using Go*Team 

Self-directed teams 
Situational Awareness 
Distributed leadership and power 
Conflict, Cooperation and Competition  
Shared Understanding in communication 
Trust, Collaboration and Information Sharing 
Performing under stress 
An uncertain and unpredictable environment 
Local strategic decision-making 
Tempo in Decision-Making 
The role and consequence of ICT 
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Table 2 summarises the alignment of network-centric constructs with Go*Team elements that 
have evolved through the experience of conducting research session with Go*Team. Such 
mapping is difficult where the variables are not inherently quantitative or where a 
combination of variables may be involved in a given construct or where the alignment needs 
further investigation. On the other hand, there are obvious alignments such as training 
behaviour and team composition or alignments that can be implied. For example, tempo and 
stress can be implied from Go*Team timing while stones captured can be an indication of 
effective decision-making. Such quantitative measures are convenient but need to be 
calibrated through a number of Go*Team sessions. Other constructs are inherently qualitative 
and need to be determined through reported perceptions and interpretation of the play, 
messages and discussion. 
 

Table 2  Suggested alignments of network-centric constructs with Go*Team elements 

Network-centric 
constructs 

Go*Team Session Setting  Variables/Measures 

Shared Situation 
Awareness 

Built into the game as individual 
players only see some of the stones 
played  

Correctness of markers of non-
visible stones (see Figure 1), 
Subjective confusion levels 

Information sharing Built into the game as individual 
players only see some of the stones 
played 

Number and content of messages 
between team members 

Effective decision-
making 

Progress on the game as stones are 
played 

Stones played, territory covered 
and opposition stones captured 

Learning Over single session, between a 
series of sessions 

Pre-briefs and de-brief interviews 

Player characteristics Age, gender, personality, etc Demographic data, other tests 
Team composition Allocation of players to teams Homogeneous / heterogeneous, 

previous experience together, size 
of teams 

Group dynamics, 
Cooperative 
/competitive behaviour 

Messages between players, de-
brief 

Text content of messages and de-
brief 

Team roles, leadership Pre-determined or emergent Number of plays and messages per 
player 

Communication 
Quality 

Messages record during game Number and Text Content of 
messages 

Communication Mode Verbal (face to face, phone), text 
(email, chat) 

Richness of media, player 
familiarity of mode 

Stress Game motivation, play timing, 
unexpected events during play 

Reward for players, vary relaxation 
time, size of board, game time 

Training Go Tactics, computer skills in 
playing Go*Team, skills in 
communication 

Pre-game instruction, experience 

 
When running Go*Team simulation sessions it is possible to set the values, both quantitative 
and qualitative, of the following independent variables: time of game, size of the board, 
relaxation time, size of team, composition of team, characteristics of individual players on 
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teams, motivation: (for individuals and teams), means of communication, previous experience 
with Go*Team (or Go itself) and training. Dependent variables include: number of stones 
played, number of stones captured by teams and individuals, number and content of 
messages sent, if correct markers were placed, learning, changes in individual behaviour, 
changes in group behaviour. 
 
Correctness of non-visible, stone position marking gave an objective measure of situation 
awareness of each individual player and the ‘confusion levels’ estimated every five minutes 
were a subjective indication of situation awareness, viewed as an intermediate variable. 
 
In respect of independent variables, Go*Team timings, board and team sizes can be used to 
alter the complexity and stress of the game environment. Team composition could be varied 
along many dimensions of the individual players: age, gender, experience and so. Standard 
personality and team skills tests were conducted on players in some games to see if these 
attributes had a role to play. Values of these variables can be assessed from three perspectives:  
� changes during the ebb and flow of the game,  
� overall comparisons for each game, and  
� changes between games of a series which represent learning.  
 
It was found that a substantial number of constructs would be active in any one session, so it 
proved to be a daunting task to find and verify meaningful measures for the constructs and 
establish a way for the collected data to be analysed. The research group was also aware that 
network-centric characteristics can not be understood or developed in isolation but that an 
integrated, balanced approach would be more appropriate. Feedback from players 
participating in Go*Team sessions suggests that the complexity of the Go*Team world reflects 
that of a real network-centric environment so that a research approach that allowed findings 
to emerge through experience would sit comfortably in the same complex space.  
 
It was decided that an evolutionary regime of sessions using Go*Team would be conducted 
through which to gain a better understanding of how it simulates the network-centric 
environment for research purposes. These sessions would allow the gradual evolution of 
suitable protocols of play with sets of meaningful variables that could be recorded in the 
sessions and later analysed. The following section describes appropriate session protocols 
(pre-brief, game directions, de-brief etc) for the evolving research process. 
 
3.4 Game Session Protocols 

Suitable protocols for running Go*Team sessions have emerged through the experience and 
the analysis of data collected from a number of initial trials held in 2006. The planning for 
each session or related series of sessions begins with a determination of its research purpose. 
Detailed objectives are then set in accord with this purpose and these objectives guide session 
planning, team formation, as well as appropriate settings of systems parameters, team 
composition and communications media. Each session begins with a brief (referred to as a 
pre-brief) of players, game instructions for new participants and often a short face-to-face 
meeting of teams. This is followed by the playing of the game and then a de-briefing activity. 
All parts of the sessions are recorded using a facility to capture, on video, the server screen 
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(see screen dump in Figure 2), all oral and Chat communication as well as discussion at the 
de-briefing.  
 
In several cases, a series of three or four sessions were conducted a few days apart with the 
same teams. In each session, or series of sessions, selected groups of players were invited to 
participate and assigned to teams in accordance with the session objectives. Board sizes were 
varied, going to the maximum 19x19 as players became competent. Relaxation times were 
varied between and during games as a means of imposing stress on team participants. 
Demographic details of players were collected and players were given tests for personality 
traits and team role tendencies. All settings, player and team characteristics were viewed as 
independent variables for the sake of analysis. Performance was taken as the dependent 
variables and so players were made aware that their goals were both to perform well at the 
game (i.e. capture territory and stones) and to perform well as a team. The natural competitive 
spirit of gaming was enough to motivate players towards these goals so that no extrinsic 
rewards were needed. 
 
Most sessions involved two teams of three or four each using online Chat for communication 
and game times around one hour. All players were trained to a level of proficient play where 
they were familiar with the rules and objectives of the game but were not experts. They did, 
however, vary in their computer skills and their level of comfort in using Chat to 
communicate. 
 
The configuration for the Go*Team session uses one computer set up as the server. This 
provides several options for recording data during game sessions, principally screen video 
and audio capture by the Camtasia©4 program. Six to ten other computers are set up as clients 
in ways such that players can not see each other’s screens and teams can communicate via 
Chat rooms or, on some occasions, members can talk to each other.  
 
As with all gaming systems the collection of qualitative data is relatively easy although its 
analysis and interpretation can be much more difficult due to the quantity and variety of data 
types. All possible quantitative elements during games were recorded against game time, for 
example: who played which stone where, messages sent by each play, correct and incorrect 
marking of stone positions by each player, and a subjective assessment of ‘confusion level’ 
rated out of ten by each player every five minutes during the game. The discussions during 
the pre-brief and de-brief, and the team Chat during the games were collected as text and the 
analysis was qualitative.  
 
Whenever a series of games was played with the same teams, elements of between–game 
learning could be studied by the research team. Of particular interest were changes in 
performance related to learnt cooperative team behaviour. To assist in the learning process, 
teams view the recording on the server after each game where they see the overall picture and 
reflect on how the game was played. Before subsequent games, short face-to-face team 
meetings were allowed to develop tactics and strategies for play and communication. De-
briefing after each session included discussion on players perceptions on their learning both 
on playing the Go*Team game and on their role in directing the team.  
                                                      
4 Camtasia is a screen video capture program for Microsoft Windows,  published by TechSmith
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4. Go*Team Sessions 

This section of the report presents an account of over 40 completed Go*Team sessions. These 
fall into three phases as follows: 

� Phase 1: A set of single-session studies to explore Go*Team, through experience; to 
prioritise protocols and constructs listed above in respect of Go*Team capability; and to 
determine how Go*Team could be used most effectively in subsequent trials. 

� Phase 2: Based on the findings of Phase 1, several series of Go*Team each of 3-5 sessions 
were planned to simulate and investigate high priority constructs concerned with the 
social aspects of the network-centric paradigm. Two of these series will be described in 
some detail as examples of empirical research with Go*Team. 

� Phase 3: An ongoing set of sessions to expand the range of viable Go*Team session 
configurations and applications. Phase 3 is continuing. 

 
4.1 Phase 1: Early Exploratory Games 

As stated above, a series of initial trials were held in 2006 to explore appropriate ranges for 
game settings and the alignments between network-centric concepts and Go*Team session 
variables. Research with Go*Team from this Phase, aimed at developing and refining these 
constructs, as well as firming up the design of Go*Team sessions. A summary of the findings 
of these game sessions is as follows. 
 
With respect to game settings, the initial games showed large divergence in the efficiency of 
face-to face verbal communication compared with online media such as Chat rooms. This 
accords with the established literature on media richness. It was decided to use online Chat 
for all team communication in Phase 2 as it was likely that nothing new would be learnt 
through investigating differences in communication mode and varying it would mask 
variations in some of the other team constructs that were of more interest.  
 
In addition, there was a considerable change in performance between ‘teams’ with sizes of one 
and two, where communication was not needed (one player) or was one-to-one (two players), 
and thus relatively straightforward, compared with teams of more than two. So, as team size 
difference could mask more subtle differences in other variables, all subsequent games used 
teams of three or more. Suitable game parameters were :  

� game time 30 minutes to 1 hour;  

� board-sizes 15x15 to 19x19;  

� training for proficiency with some instruction in game modes, rules, and tactics, followed 
by one 10-minute trial game;  

� relaxation/pacing time around 40 sec. This gave time for basic information to be 
communicated using online Chat, although this varied with the familiarity of the player 
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with online Chat and the seriousness of the game when a longer time was preferred. 
Shorter times were used to increase stress in the game. 

 

 
Figure 3  Examples of the Chat from two teams during play show a very factual efficient style in the 

black team and a more verbose, social Chat of the white team. 

Results from these early games confirmed alignments between some network-centric 
constructs and Go*Team session variables. In these games two dependent variables were 
adopted: (a) game performance, as a quality measure of decision-making, and (b) the calibre 
of each group as a team. A mix of number of stones played, territory covered and stones 
captured was used as the indicator of successful team game performance. A subjective 
assessment was made of the calibre of the team from during-game messages and discussion in 
the post game de-brief. Patterns of messages during play give a picture of team 
communication. Figure 3 shows an example of Chat message during play. Figure 4 shows an 
example of the de-brief recorded with Zing©5 groupware technology: an engaging tool for 
group discussion that uses wireless keyboards, laptop and a data projector to collect and store 
the views of all participants. 
 

                                                      
5 See Zing Technologies Pty Ltd at http://www.anyzing.com/ 

16 



 
DSTO-RR-0337 

17 

 
Figure 4 An example of comments in a de-brief using the groupware system. 

 
During the games of Phase 1 quantitative variables were processed manually by research 
assistants. This was a slow laborious process which was also error prone. Data collected this 
way included:  

� viewing the video recording of the server screen to see which stones were played and 
captured over time. 

� stills of the screens of each player showing which stones each player played, where they 
placed  markers for stones not visible on their screen and if these were correct. 

� records of the Chat messages of each team to see who sent messages at what time. 
 
In order to visualise the ebb and flow of the game this data was plotted against time as shown 
in Figure 5. This graph depicts at each time during the game which players are active in 
playing, correctly marking stone positions, and sending messages as well as their subjective 
estimate of how confused they are. This gives a context for the qualitative analysis of the 
content of the communication between team members at each stage of the game. 
 
A request was made of the software development team to include a mechanism within the 
game to log data automatically. This was finished towards the end of Phase 2 of the game and 
has speeded up the data analysis of the more recent sessions of Phase 3. 
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Figure 5  This shows an example of the graph of data against play-time from one black team of three players. For the Markers and Confusion levels 
brown is player 1, aqua is player 2 and dark green is player 3. For markers, the higher values for each player are incorrect annotations, the 
baseline shows stones correctly marked. Blue triangles are black stones captured; pink triangles the opposition, white, stones captured. For 
Plays and Chat messages, player 1 is the lowest then 2 and highest is player 3. From visual inspection, player 3, the emergent leader, as 
later acknowledged by his team members, sends more messages and places stones more regularly than team-mates. 
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4.2 Phase 2: A Planned Series of Games to Study Specific Team 
Constructs 

Using the findings on suitable game settings and constructs from Phase 1, several series of 
sessions were played, each set between the same teams. Each series aimed to study particular 
team attributes. The series of games also allowed for the investigation of team learning from 
one session to the next. Two of these series are described in this section, one aimed at studying 
the connection between cooperative behaviour and shared situation awareness, and the other 
at studying the effect of team diversity on performance and learning.  
 
The screen on the Server, showing both the Server view of the Go*Team board in play and all 
team Chat windows, was recorded for each game as a video. At the end of the game, the Chat 
of each team for that session was saved into a text file and the final board set up on each of the 
client screens was recorded as a screen dump. This determined which stone was played by 
which player as well as providing a record of their set of markers. The researchers replayed the video 
and entered, into a spreadsheet, all stone plays, communication messages and marker 
placements for each player. The plays, messages and marker values were summed and 
averaged for the whole game for each player and for each team. 
 
4.2.1 Games for Shared Situation Awareness and Team Cooperation 

Given the complexity and multiple constructs that were involved, the research team decided 
that the objective of the first set of Go*Team sessions to be conducted for the military would 
focus on issues of situational awareness and cooperative behaviour. The results reported here 
come from a set of five Go*Team game sessions played with essentially the same two teams of 
university staff and students. The settings for each game are listed in Table 3. As these 
sessions were aimed at exploring the potential of Go*Team, players were chosen on 
availability and reliability rather than representing any particular cohort. No player had any 
particular Go expertise. Other details of the players are shown in Table 4 with a selection of 
personality attributes in Table 6. 
 
Table 3 Dates and Settings of 5 Go*Team Sessions 

Game Aug-24 Aug-31 Sep-07 Sep-14 Sep-21 
Board Size 15x15 15x15 19x19 19x19 19x19 
Relax Time 50 50 40 30 40 

 
Table 4  The Players 

B-1 Black Player 1 all games Male – PG student 
B-2 Black Player 2 all games Male  – staff - oldest 
B-3 Black Player 3 all games Male– PG student 
W-1 White Player 1 all games Male – PG student 
W-2 White Player 2 all games Female- PG student 
W-3 White Player 3 games 1& 5 Male- PG student 
W-4 White Player 3 games 2-5 Male- PG student 

 
These Go*Team sessions were conducted in a Usability Laboratory. Players were isolated 
from one another in different rooms. Sessions were conducted a week apart to give the 
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researchers time to collect all data from each session and analyse it to determine the settings 
for each subsequent session.  
 
 
Table 5 Summary of results from 5 games 

Game 1 2 3 4 5 

All 223 143 176 162 345

W1 80 88 85 44 80White chat 
(number of messages) 

W2 52 53 47 66 49

W3 2 45 52 91

W 4 92 125

All 362 333 332 291 251Black chat 
(number of messages) B1 88 100 100 76 64

B2 70 95 49 88 57

B3 205 139 184 127 130

White plays All 58 62 78 106 58

(stones played) 1 20 3 22 17 18

2 23 33 17 51 10 

3 7 7 18 11

4 7 18

Black plays All 54 60 75 105 74

(stones played) 1 16 11 23 18 24 

2 8 20 11 20 14

3 20 20 32 38 36 

4.77 4.54 4.59 4.743 4.54

1 5.69 5.39 4.54 3.38 3.31

White confusion 
(average) 
(10 = very confused) 

2 3.38 2.31 3 4.54 5.31

3 5.92 6.23 6.31 5.69

4 5.23 3.85

5.15 5.23 3.87 4.95 4.95

1 5.23 5 2.23 4.23 4

Black confusion  
(average) 
(10 = very confused) 

2 7.38 6.69 7.62 8.15 8.23

3 2.85 4 1.77 2.46 2.62

Winning Team Points W 73 B 161 B 119 W 120 B 110 

White captured 9 19 23 17 26

Black captured 10 9 5 21 10
 

The recorded quantitative data from the series of five games using the same set of players is 
summarised in Table 5, which shows the total number of Chat messages sent and total 
number of stones played by each team and player. Confusion levels, rated by each player, 
every five minutes during the game, on a scale of 1 to 10, are averaged over each game and are 
also shown. The game performance measures are in the last three rows at the bottom of the 
table. This is shown as both a winning team’s points score (rated by the software as territory 
captured) and the number of stones captured by each team. This summary was used as 
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background for the analysis of the qualitative data. A de-brief session was held to collect 
subjective data on the games.  

 
This set of five games provides some indication of how the teams under different levels of 
pressure responded to unexpected events such as a breakdown in communication. The 
evolution of the Black team also illustrates the strategic importance of emergent leadership 
within teams. Key events and aspects over the five games are summarised below: 
 
� Game 1 both teams had 3 players, all were Go novices. There was a lengthy 50 second 

relaxation time on a 15x15 board. Players were on a learning curve, Chat of both teams was 
about the mechanics and aim of the game, giving neither team a distinct advantage, 
although player B3 was starting to give direction to his team.  

 
� Game 2 had the same players and settings as Game 1, except that W4 replaced W3 on the 

White team. The Black team had more efficient Chat and were more task-oriented during 
play. An examination of the team Chat indicated the emergence of B3 as leader.  

 
� Game 3 had the same players as Game 2 but had a reduced (40 second) relaxation time and 

a larger board. The White team lost communication with W3 for a while and this hampered 
their efforts becoming the main point in their de-briefing. The Black team became more 
strategic in their Chat led, by B3, and performed well. 

 
� Game 4 had the same players as Game 3 but play was reduced to a 30 second relaxation 

time on a 19x19 board. Several players reported an increase in stress and reduced quality of 
communication. This produced a more level playing field but more aggression and 
frustration of players, as seen in the Chat. 

 
� Game 5 the White team had all 4 players and the relaxation time went back to 40 seconds 

on a 19x19 board, which players liked. The Black team communicated well and co-
ordinated with confidence, while White players commented that the extra team-members 
reduced the effectiveness of communication. 

 
It was observed that over this series of 5 games, the more stable Black team exhibited the most 
learning and development, while the White team did not develop to the same extent and did 
not perform as well. The White team suffered from a technical breakdown in communication 
in Games 2 and 3, of which they were not always aware and did not correct. They also had a 
change of player between games 1 and 2 and all 4 players in game 4. Despite this, they did 
function cooperatively, doing best in comparison with the other team when under time 
pressure in game 4.  
 
The IPIP Short Form for the IPIP-NEO (International Personality Item Pool Representation of 
the NEO PI-R™) was used to test personality traits of participants (see 
http://www.personal.psu.edu/j5j/IPIP/ipipneo120.htm) and some of these scores relevant to 
the discussion on emergent leadership, are listed in Table 6.  
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Table 6  Scores on some personality attributes (IPIP-NEO) 
 

B-1 B-2 B-3 W-1 W-2 W-3 W-4
EXTRAVERSION 12 52 36 47 60 31 61

Assertiveness 44 40 33 55 37 73 25

Excitement-Seeking 10 51 77 54 22 26 46

AGREEABLENESS 38 75 58 20 6 60 73

Trust 70 83 47 47 76 70 92

Cooperation 54 53 66 10 9 63 44

CONSCIENTIOUSNESS 61 57 6 43 48 20 38

Achievement-Striving 4 78 5 59 48 35 48

NEUROTICISM 37 34 48 63 43 71 35

OPENNESS TO EXPERIENCE 37 75 60 45 40 29 80

INTELLECT 48 56 71 34 67 18 59

 
Some observations on emergent behaviour from these games were as follows: 

� Emergent leadership in the Black Team: B3 the youngest player, had personality attributes 
shown in Table 6 that were highly adventurous and cooperative and the highest intellect. 
Both B1 and B2 had personalities with high levels of trust which may have supported B3’s 
emergence as leader, even though B2 was considerably older. 

� Emergent cooperative behaviour: Although the de-brief showed that the teams became 
more competitive as they became more experienced players, cooperative behaviour was 
observed in both teams but both suffered under stress in Game 4. 

� Effective decision-making: As indicated by game performance, this was evident under 
stable conditions although this deteriorated under adverse conditions – in the stable Black 
team under time pressure in game 4 and in the White team in games 2, 3 and 5. 

 
Some of the observed merits of Go*Team are that it makes the need to cooperate apparent and 
provides support to do so while retaining elements of competition normally found in a 
gaming environment. It also quickly raises participants to a level of competence so that lack of 
expertise is not a major issue. This could be different if experienced Go players had 
participated. Furthermore, it incorporates a need for tactics and strategy and, in simulating a 
valid team experience, allows team roles to emerge rather than be mandated. This supports 
the use of Go*Team as a tool for research into complex team behaviour as emergence is a key 
feature of Complexity Theory. 
 
As far as shared situation awareness is concerned, the mode of communication is critical and 
these issues can be studied using the relatively poor medium of the Chat room where even a 
change of team size from 3 to 4 places an extra burden of complexity on team coordination. In 
addition, the imposition of the relaxation time allows teams to exchange information at all 
three of Endsley’s (Endsley 1995) situational awareness levels, although the higher levels 
(comprehension and projection) tend to degrade under stress as shown in game 4.  
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4.2.2 Game Sessions to Study Team Composition 

One series of three Go*Team sessions had the purpose of comparing the performance and 
development of a homogeneous team with one that was heterogeneous in order to add to the 
understanding of the challenging issue of how diversity within teams can be leveraged to 
advantage. Three Go*Team sessions were held in three successive weeks with the same two 
teams, each of three players. Sessions were arranged and recorded as described above with 
online Chat used for within-team communication. The maximum board size 19x19 was used 
for all games and each began with a relaxation time of 40 seconds which was reduced to 30 
seconds later in each game. Sessions one and two each had 40 minutes playing time and 
session three was one hour. Players rated their confusion level between 1 (low) and 9 (high) 
every five minutes during the play. 
 
Sessions were conducted using a network of seven laptops (one server and six clients) in a 
meeting room large enough so that team members could not talk to each other or see each 
other’s screens but the researchers could address the whole group of six players at once in the 
de-brief. In the pre-brief of each session players were instructed that their performance aim 
was to capture as much territory and opposition stones as they could during the game time. 
They were also advised that they could best do this by cooperating as a team. In each session 
de-brief, players were encouraged to discuss how they played and behaved as a team. After 
play in each session, players could watch a replay of the server video where they could see the 
placement of all stones, unlike the restricted view on their own screens during the game. They 
could thus get a complete view of the way the game unfolded, particularly where they missed 
opportunities to capture opposition stones or block capture of their own stones. In the pre-
brief of the first session extra time was spent reminding players of the way Go*Team is 
played. Before play in sessions two and three, teams met face-to-face for ten minutes to 
discuss tactics based on what they had learnt from previous sessions. 
 
For this series of sessions the most important aspect of session planning was the composition 
of the teams. Black was setup as the homogeneous team, demographically, with three female 
players of about the same age all being graduate research students from the same Business 
Faculty who had worked together in the past. White was set up as the heterogeneous team 
with two male and one female, a large age difference and two, who were students, came from 
different Faculties. Each team had two players that had played Go*Team a number of times 
before and one player each (White 1 and Black 2) who had only observed play before. By far 
the most significant independent variable for this series of Go*Team sessions was team 
composition. As described above, other variables were kept constant with appropriate values 
based on lessons learnt from previous Go*Team studies. 
 
Team performance as determined by stones captured in the three sessions of the series is 
shown in Table 7. The heterogeneous team (White) performed poorly in the first game, better 
in game 2 and was quite competitive in game 3 performing as well as the opposition. Black 
was dominant in games one and two but showed no improvement in game three.  
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Table 7 The number of opposition stones captured by each team during each session. 

Game 1 Game 2 Game 3 
White 0 5 18
Black 9 22 20

 
Table 8  Data for each player in each game of the series. Stones Played, Levels of Confusion and 

Correct Markers are simple aggregates while Situation Awareness is Correct Markers as a 
percentage of total stones played for the game. Note that the game in session three was 
longer than the others 

Stones
Played 

Confusion 
Level Correct Markers Situation Awareness Messages Sent 

Session: 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Player: 
W1 37 31 36 31 42 51 14 33 44 13.6 39.3 25.1 31 42 55
W2 2 13 18 39 42 57 23 54 93 22.3 64.3 53.1 39 41 46
W3 5 8 33 40 36 78 25 46 96 24.3 54.8 54.9 40 34 78

   
B1 18 20 34 45 79 105 65 75 142 63.1 89.3 81.1 45 78 105
B2 5 12 21 36 61 116 66 70 124 64.1 83.3 70.9 56 59 116
B3 36 23 33 43 51 54 46 46 70 44.7 54.8 40.0 43 50 51

 
A summary of the basic data on each player is shown in Table 8. In the homogeneous (Black) 
team the inexperienced player (B2) played fewer stones and, although he improved with each 
session, his level of confusion increased. In the heterogeneous (White) team the inexperienced 
player (W1) played many more stones in the first two games but this evened out in the third 
game when this team performed much better. Overall the homogeneous team had a much 
better level of situation awareness (percentage of correct markers), admitted to higher levels 
of confusion and sent more messages although whereas B1 and B2 increased their messaging 
in sessions two and three, B3 did not and indeed expressed some animosity to her team-mates 
in game three. Messages of the Black team were not only more numerous but also tended to 
be longer and more verbose. In general, there was no dominant message sender in either team 
indicating that no team leader had emerged, as had occurred in the series of game sessions 
reported in Section 3.2.1. 
 
Screen shots of the server towards the end of each game are shown in Figures 6-8. These give a 
picture of how the two teams developed over the series of games. In the first game the 
homogeneous team (black) captured more territory and stones than the white team which 
struggled to play effectively (see the pattern of stones in Figure 6 towards the end of the 
game). However, the patterns in subsequent games show much improved performance from 
the more heterogeneous white team. 
 
Overall the content of the team Chats during games and the de-briefing sessions were typical 
of the co-operative behaviour in network-centric arrangements of self-directed teams as 
described in Section 2.4. Players were obviously motivated to cooperate with each other and 
saw this as the best way to achieve team success. The de-briefing discussion revealed the 
complex nature of the activity. Even when the Black team was winning comfortably, players 
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indicated that they were still in confusion as to where all the stones were and what the best 
next play may be.  
 

 
Figure 6. Game 1 – here Black is superior having more contiguous territory within which white 

stones have been captured (e.g. 5, 12, 20, 18, 24, 29). White stones are scattered around. 
With the game so one-sided, the most experienced player from each team had their own 
game for a bit more of a challenge (white stones 14 and 22, bottom left). 

 
 

 
Figure 7 Game 2 shows White making progress but Black still capturing more white stones. Each 

team has captured contiguous territory although Black’s is greater that White’s. 
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Figure 8 Game 3 sees both teams asserting dominance over territory and capturing opposition stones 

with a couple of break away plays. Black, in fact, has become somewhat trapped in the 
bottom left whereas White has more potential to grow their territory. 

 
As may be expected, initially the heterogeneous team had difficulty working together and the 
homogeneous team performed better. Also as expected, learning occurred through the 
reflection during, and after, each session, so that the heterogeneous team improved their 
cooperative skills and their performance as a team taking advantage of their different 
complementary capabilities. An unanticipated result of the study was that this improvement 
did not come with more communication or situation awareness as these were still much lower 
in the White heterogeneous team than their homogeneous opponents as measured on a 
quantitative basis.  
 
In regard to the three levels of SA described above, this played out in the following way. In 
game one, both teams were struggling at level one (perception) perceiving the elements (i.e. 
positions of stones) of the activity. In game two the homogeneous team (Black) was getting to 
SA level two (comprehension) with some of their Chat messages and comments in the de-
briefing revealing some understanding of the overall situation. Going by some of the Chat 
messages, by session three, it was estimated that both teams were at least at SA level 2 with 
some indication of SA level 3 (projection). Indeed the heterogeneous team (White) was in the 
better position to move forward and capture more territory. 
 
The two main indications are, firstly, that heterogeneous teams are potentially able to perform 
complex activities better than homogeneous ones once they have learnt cooperative team 
skills, and, secondly, a team gaming environment, such as Go*Team, may have the capacity to 
enable such learning.  
 
4.3 Phase 3: Games to Explore Further Applications of Go*Team Sessions 

In this most recent phase of the Go*Team research, sessions have been conducted to test a 
variety of options that can be incorporated into the planning and conduct of future Go*Team 
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sessions. These sessions have involved a wider range of players in different settings as a 
portable network of laptops was used for all sessions. In addition, the software now produces 
a log of stones and markers played so that data collection is not only quicker but more 
accurate than the manual process used in Section 4.1. The most significant findings of these 
sessions are as follows.  
 
4.3.1 Online Team Behaviour of Generation Y. 

Generation Y is generally considered to include those born after 1982, who have grown up 
with social technologies and the Internet. Go*Team affords the opportunity to study this 
generation. Playing Go*Team games with high-school students has demonstrated how 
comfortable they are communicating with ‘clunky’ digital media such as online Chat. Indeed, 
it seems that they move from one media to another with no discernable loss in effectiveness, 
unlike previous generations (Fuangvut &  Hasan, 2005). Although it is difficult to determine 
whether other behaviour is due to age or generational factors, it was also observed that these 
players were very comfortable playing in a team where there was no appointed, elected or 
emergent leader and generally saw no need for one. Among this cohort it was also clear that 
the males were almost all extremely competitive, particularly within the teams, whereas no 
such characteristic was seen in the females. In contrast to Generation X (born 1965 to 1982), 
members of Generation Y are socially active having seen the distress of downsizing and being 
bombarded with real-time catastrophes by the global media (Smola & Sutton 2002). Allen 
(2004) observes that they are thirsting for skills and intellectual challenges, and want: a) work 
that makes a difference to the world; b) to work with committed co-workers who share their 
values; and c) flexible work packages that meet their personal goals. This causes concern in 
traditional work-places that are finding Generation Y difficult to manage. There is, in turn, 
speculation about how the environment of the work place will change as this generation rises 
into higher levels of organisations such as the ADO. 
 
4.3.2 Games for Work-place Team Building.  

The potential of Go*Team as a work-place, team-building mechanism, for business 
government and military, was recognised by the research team when it first assembled. The 
research team has given some effort to designing Go*Team sessions for this purpose and have 
run two trials in this regard, one with administrative staff at the University of Wollongong, 
and one with Navy personnel in Nowra. The team-leader of university administration staff 
was concerned to improve inter-department collaboration and was particularly enthusiastic to 
trial Go*Team. She  thus acted as a real client and the Go*Team session was planned with her 
to choose teams that included participants from different departments. At her request, a 
report was produced that included profiles of the performance and de-briefing comments for 
each player. These have been produced and will be shown to her at an upcoming meeting. 
Her response should give a valuable indication of Go*Team as a mechanism for both training 
and profiling participants. 
 
Participants in these training sessions were told that Go*Team would allow them to explore 
how they function in the team environment and, afterward, reflect on the techniques that are 
more successful and the barriers that inhibit them from operating effectively as a team. The 
general procedure for these sessions has been: 
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� Introduction and brainstorming of ideas on the network-centric paradigm and the viability 
of networked teams 

� Pre-brief: collect experiences of participants as members of teams and attitudes to working 
in teams  

� Video on the Go*Team software application and an Introduction to Go*Team techniques  

� Selection of teams and a short trial game on a network of laptop computers 

� A five to ten minute face-to-face team meeting where players can talk strategies and tactics 

� Play Go*Team for up to 1 hour 

� De-brief: a reflection on challenges faced on sharing information, team cooperation and 
lessons learnt. 

 
Lessons learnt from observation, data analysis and the de-briefs of these trials are: 

� People see a need to improve cooperative behaviour in their workplace and are enthusiastic 
about the potential of Go*Team for this purpose. 

� Preparing for this application of Go*Team requires a clear statement of the benefits that 
sessions could offer any particular client organisation and a mechanism by which the client 
can identify session outcomes specific to their needs. Go*Team sessions can then be 
designed with these needs in mind, relevant data collected and an appropriate report 
produced to feed back to the client.  

� Participants in the two trial sessions have all approached them as part of their job and taken 
them much more seriously than participants on other sessions, undertaken for research. 
They needed to have a work-related purpose for the sessions explained to them at the 
outset and they were uncomfortable treating the game as ‘play’ where they could explore 
options and take risks. They wanted to know how they would be assessed and to perform 
well at a specific task. 

� The military personnel in particular wanted to know the rules, objectives and tactics of the 
game and wanted more time (or a richer medium) between plays so that they could 
communicate more effectively during the game. They were very uncomfortable when the 
pacing time was reduced during the game so that they did not have time to get all the 
information they needed and they had to make decisions with incomplete knowledge. 
When the teams met before the main game, they appointed a team leader and roles for each 
team member. 

 
These two sessions have demonstrated the gap that exists between the typical ‘ordered’ work-
place culture and that of the network-centric paradigm as outlined in Section 2 of the report. 
After the games some players made comments such as “we needed to discuss the team 
strategy prior to playing and assign team roles” and “it was as frustrating as normal 
teamwork” reflecting a traditional work culture. The way members of an organisation behave 
in Go*Team sessions may provide a means of classifying how prepared they are to operate in 
an uncertain network-centric environment where decision-making is decentralised in self-
directed teams and critical actions must be undertaken with partial information under time 
pressures. Some comments in the De-brief indicated that the Go*Team session at the 
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University had positive learning outcomes, e.g. “winning is fun, but winning as a team is 
MORE FUN”, “we didn't really have a leader but a couple of members were definitely more 
dominant and we won anyway”, “it was nice to be able to have a laugh with people away 
from the normal work environment”. 
 
Cultural change is rarely achieved easily and it is possible Go*Team may have a role to play if 
it is recognised that an organisation needs to change to one that is more network-centric. 
 
4.3.3 Networks of Teams.  

In 2008, games have been played with 8 classes of university management students studying 
new organisational forms and modes of communication. With class numbers of 20-30 there 
was an opportunity to arrange sessions with two or three co-located players as mini-teams on 
each client computer and up to five dispersed clients on each of the two larger teams who 
must still communicate via online Chat. Photographs of one such game are shown in Figure 9. 
Each class was one hour long, so that the students received instructions and played a short 
trial game one week, then a longer game in the following week’s class consisting of play for 30 
minutes and then a de-brief. The larger teams met face to face briefly after the trial game to 
talk tactics. 
 
 

Figure 9  Photos of a game played with small sub-teams on each computer linked together by the 
network into two larger teams, Black and White, as usual. The server is in the foreground of 
the picture on the left. 

 
This configuration introduced a completely new dynamic into the environment and 
represents the reality of many network-centric organisations with dispersed teams. In many 
cases, the sub-teams operated independently in the first week’s game as shown on Figure 10 
but in the second week, with experience and after the team meeting, the sub-teams co-
ordination was much improved and the whole team worked together as shown in Figure 11. 
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Figure 10 In this game, the first week of the networked teams, three separate games, circled, are 

apparent where the sub-teams, sitting together at a computer, play independent of the larger 
team. 

 

Figure 11 The same class as Figure 10, playing a week later is much more co-ordinated. 

4.4  Unexplored Go*Team Functions 

Many functions of Go*Team have not yet been used in the research. These include having 
more that two teams to a board and having more than one board in play during a game. 
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Playing with just two teams on one board has been sufficient to demonstrate the complexity of 
the team activity in the game. 
 
 

5. Outcomes from Go*Team Sessions 

There are two major perspectives of the research in which to classify outcomes to date, 
namely:  applied research into attributes of team behaviours; and practical techniques for 
training in network-centric capability. Taking a socio-technical, systemic view of the Go*Team 
research reveals the complexity both of the system itself and the context of its use. There are 
many technical and human components involved, with multiple relationships between them. 
Table 9 below, summarises the experimental results to date, against the constructs identified 
in Table 2. 
 
Table 9  Findings to date and suggestions for further analysis 
 

Network-centric 
constructs 

Go*Team Session 
Setting  

Variables/ Measures Findings/Future Experiments 

Shared Situation 
Awareness 

Built into the game 
as individual 
players only see 
some of the stones 
played  

Correctness of 
markers, Subjective 
confusion levels 

SSA partially contributes to performance 
but there is a complex mix of other 
factors. 
SSA in turn depends on team size, 
composition,  on communication and 
experience  

Information 
sharing 

Built into the game 
as individual 
players only see 
some of the stones 
played 

Number and content 
of messages between 
team members 

Contributes to SSA but must be matched 
by absorptive capacity of information 
receivers. 
 Is reduced by increased stress 

Effective 
decision-making 

Progress on the 
game as stones are 
played 

Stones played, 
territory covered and 
opposition stones 
captured 

Used as an indicator for performance - 
thus a dependent variable  Depends on 
SSA, Team skills,  Stress and other factors 

Learning Over single session, 
between a series of 
sessions 

Pre-briefs and de-
brief interviews 

Learning areas are: 
1- Playing Capability levels out after 1 or 
2 games 
2- Teamwork/cooperative behaviour  can 
continue  to  improve with playing   

Player 
characteristics 

Age, gender, 
personality, etc 

Demographic data, 
other tests 

Independent variable whose effects could 
be studied with more analysis of existing 
data 

Team 
composition 

Allocation of players 
to teams 

Homogeneous / 
heterogeneous, 
previous experience 
together, size of 
teams 

Independent variable – is a major 
contributor to performance and learning 
particularly with heterogeneous teams 
(friction/boredom emerged in one 
homogeneous team after 3 games) 

Group dynamics 
Cooperative 
/competitive 

Messages between 
players, de-brief 

Text content of 
messages and de-
brief 

Dependent variable  - evidence from 
game session is that playing Go*Team in 
planned sessions leads to improvement 
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behaviour 
Team roles, 
leadership 

Pre-determined or 
emergent 

Number of plays and 
messages per player 

Pre-assigning roles was not successful, 
some teams self organised,  sometimes 
roles emerged, sometimes not without 
detracting from performance 

Communication 
Quality 

Messages record 
during game 

Number and Text 
Content of messages 

Contributes to SSA and cooperative 
behaviour. Depends on players and 
communication mode. 

Communication 
Mode 

Verbal (face to face, 
phone), text (email, 
chat) 

Richness of media, 
player familiarity of 
mode 

Affects communication quality but this 
depends on players e.g. for many Gen Y 
equally capable with non-rich media 

Stress Game motivation, 
play timing, 
unexpected events 
during play 

Reward for players, 
vary relaxation time, 
size of board, game 
time 

Affects team cooperative behaviour and 
hence SSA and performance 

Training Go Tactics, 
computer skills in 
playing Go*Team, 
skills in 
communication 

Pre-game instruction, 
experience 

Playing experience and reflection with 
some pre and during game instruction 
has been the most successful training 
method. 

 
 
5.1 Applied Research 

As indicated by the list of possible dependent variables discussed earlier in this report, there 
are many applied research issues that could be studied with Go*Team. As described in Section 
2, the research team determined to begin with a focus on the following concepts as they were 
of particular interest to the research’s military sponsors and the ADF, namely:  

� Team dynamics, conflict (with the other team or teams involved in the game), cooperation 
and coordination, but also competition (with and between the players in one’s own team); 

� Situational Awareness and information sharing (through the need to continually share 
information in order to synthesise and integrate, in a dynamic situation, multiple 
fragmentary and local perspectives into an overall situational picture); 

� Communication and Trust (face to face and online, within and between groups) 

� Timely and appropriate decision making (through the need to balance the time taken for 
adequate situational analysis and the pressure to avoid being overtaken by events). 

 
To date, research with Go*Team has focused on the complex interaction of a variety of 
network-centric constructs to understand team behaviour. The complexity of these 
relationships and interactions is well illustrated by the concept of Shared Situational 
Awareness. Sharing information between people, each with a partial view of the board, is a 
necessary strategic activity for teams playing Go*Team. Such configurations enable the game 
sessions to explore in detail the processes and behaviours in the development of SSA (Nofi, 
2000). The capacity to achieve, use and share SA is critical to the ability of a team to respond 
positively to a sudden extreme external event. Research in this area has traditionally been 
difficult to conduct and Go*Team is proving ideally suited for this.  
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5.2 Training and Profiling for Network-Centric Capability 

Shared situation awareness at all levels becomes a challenge in the Go*Team game where 
effective collective action necessitates a holistic view of the game activity. It requires not only 
information flows between team-members, but also the synthesis of that information by 
players into knowledge that results in actions towards an agreed common purpose of the 
activity. Adaptability and flexibility are needed both by people and the technologies that 
support them. 
 
Go*Team provides a generalised representation of a range of situations where people and 
groups coordinate, cooperate and share information for local decision-making and action in 
response to anticipated and unanticipated events. Go*Team software and session protocols 
are tools for team training in complex activities that are unpredictable. In a complex context, it 
is both more efficient and more effective to assume that desired outcomes can be encouraged 
but not mandated. Actions must often be made without complete situation awareness or 
knowledge of the consequences. This is the case in Go*Team games as decisions to place a 
stone are only occasionally made to explicitly capture or block the imminent threat of the 
opponent but  are frequently made in the hope of improving the team’s position. However, 
the team that learns to do this well performs better overall. 
 
Playing the game in sessions that are planned to meet a client’s specific requirement could be 
a fruitful team-building exercise. Go*Team has particular properties that make it suitable for 
strategic team activities and decision making, balancing competition with cooperation, and, 
through competition, introducing stress which can be increased through changes to the 
timing. It is clear  from the qualitative analysis of team Chats and De-briefs that teams benefit 
from developing a strategy both to share information and to coordinate making sensible 
moves as soon as time allows. Due to the involvement of the team leader at the planning 
stage, the trial session with the university administrators has demonstrated how playing 
Go*Team, followed by a facilitated de-briefing session, can be effective general training for a 
network-centric environment and working in self-directed teams under stress. 
 
The university administrators’ experiences also demonstrate how, through observation and 
measurement of individual performance in Go*Team sessions, there is the potential for 
profiling an individual’s capacity to work as a team-player in a network-centric configuration. 
Structuring the de-briefing sessions following a game of Go*Team could be further developed 
to enable assessment of the creativity, adaptability and cooperative nature of participants to 
determine their alignment with the culture of a network-centric environment. This could be a 
useful process for individual profiling for skills as members of self-directed team. 
 

6. Future Research and Practice for Go*Team. 

Go*Team’s potential for both applied and theoretical research, has been demonstrated 
through the broad spectrum of application areas for which the system is now being used. 
Go*Team sessions address issues of how people and groups coordinate, cooperate and share 
information for local decision-making and action in response to anticipated and unanticipated 
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events. Of particular interest are human, social or group related factors that may impede or 
even prevent the successful achievement of such processes despite the availability or presence 
of the technological capability to support it. Adaptability and flexibility are needed both by 
people and the technologies that support them. 
 
From the research perspective the ongoing challenge is to develop an alignment of network-
centric constructs with the independent and dependent variable in Go*Team. This agenda will 
provide the empirical basis for the emerging theory of network-centric environments. 
However, this research program is complex, particularly where the variables are not 
inherently quantitative, where a combination of Go*Team variables may be involved in a 
given network-centric construct or where the alignment needs further investigation.  
 
Immediate tasks that can be undertaken with Go*Team are: 

� Extensive analysis of the large amount of data that has been collected in the 12 sessions 
conducted as networks of team as described in Section 3.3.3 above. This will provide 
empirical evidence to develop network-centric theory. This could be done under current 
and future, research agreements with the University of Wollongong. 

� Use findings from the DSTO research on the Human Dimension of Network Centric 
Warfare (NCW) and the Model of ADF Warfighters' Perceptions of the Human Dimension 
of NCW (see HDoFW, 2007; Pascoe et al, 2008), to plan Go*Team sessions for further 
applied research into the relationships between dynamic attributes of team behaviour. This 
could be done under current, and future, research agreements with the University of 
Wollongong. 

� The refinement of Go*Team sessions into a robust training regime that can be deployed 
throughout the ADO, but can also  be presented as a commercial product for 
network-centric team-building in business and government organisations. The 
Commercialisation Unit of the University of Wollongong is willing to facilitate this in 
partnership with DSTO6.  

 
Go*Team is unique in that it brings together the strategic thinking of the game of Go that has 
been used for skills development by the military over the centuries (Klinger 2001) , a built in 
situation where team-members must share information in order to act cooperatively and the 
engaging environment of online gaming. Go has the added benefit of being easy to learn yet 
difficult to play well, as indicated by the difficulties programmers have faced in creating a 
computerised Go player similar to chess (Müller 2000). Playing the Go*Team game in sessions 
with suitable protocols produces an innovative and effective system for both research and 
training. 
 
 

                                                      
6 The University of Wollongong would like a licence to use the executable version of Go*Team for 
training activities beyond DSTO needs. 
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7. Conclusion 

This report has documented the use of Go*Team over 40 game sessions conducted with 
diverse groups of participants. It is evident from exercises to date that, in addition to its use 
for research, Go*Team can be used for raising awareness of team dynamics and effective 
collaboration, training and, possibly, profiling. The system is designed to provide experiences 
in which people confront the notion that each member of the team has a different awareness 
of any situation. Players must explore the strategic benefits of collaborating to use all the 
insight and information available and to avoid the risks of non-collaboration and ‘going it 
alone’. The game environment makes a shift to this fundamental network-centric orientation 
clearly beneficial and provides an opportunity for players, while embedded in an entertaining 
environment, to explore new strategies associated with working in teams. The game can also 
be used to identify people with certain attributes and to train people to further develop those 
attributes that will enable effective performance in a network-centric environment. Go*Team 
appears to have the capability to be used for training in strategic, team-based decision making 
under various forms of stress, including time pressures, and conditions where information is 
distributed among disparate team members. It can, therefore, potentially be used for research 
to train and to sustain. 
 
The Go*Team system, comprising the simulation framework, online gaming software and the 
protocol of use, is showing potential for its applications in practice, training and profiling in 
the area of network-centric environments. Go*Team has broad application for building 
capability for networked, self-directed teams in organisations, like the ADF, and, to a lesser 
extent, the rest of the ADO, that are increasingly faced with the prospect of having to respond 
to sudden events and extreme threat. In this regard, Go*Team is cost-effective and has general 
application to team problem-solving activities. 
 
It is recommended that research with Go*Team is continued in partnership with the 
University of Wollongong, and DSTO begins discussions with the Commercialisation Unit of 
the University of Wollongong to facilitate this partnership. 
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Appendix A:  Background to Go*Team Research 

 
A.1. The Timeline 

The ancient Chinese board game of Go has been recognised for centuries as an ideal tool for 
developing the strategic capability of players. Early in 2004, based on a concept developed by 
Dr Dennis Hart of the Australian National University, who was then on study leave with 
DSTO, the HDCT (Human Dimension Concepts Team) at DSTO envisaged that an online 
team version of Go could be built as a client server application to run over a computer 
network. Such a team gaming environment could encapsulate not only strategic decision-
making but also simulate various human factors of network-centric phenomena such as 
information sharing, communication, shared situation awareness, and cooperative behaviour.  
 
Throughout 2004, Dr Jerzy Jagiello and his team at DSTO Fern Hill then developed the 
Go*Team client-server software, as an application of Dr Jagiello’s Simulation Framework (see 
Jagiello & Eronen, 2007). By the end of the year, it was clear to all members of the research 
team that Go*Team was realising the initial vision and had great potential as a tool both for 
research into human aspects of network-centric environments and for training of appropriate 
team behaviour in this environment.  
 
Early in 2005, the research team held a series of meetings at DSTO Fern Hill to plan the way 
forward. The DSTO Human Dimension Concept Team, led by Dr Leoni Warne, provided 
expertise for identifying a large range of cognitive and behavioural constructs that could be 
studied with Go*Team. A/Prof Helen Hasan from the University of Wollongong offered a 
usability-testing laboratory where experiments using Go*Team as group activity could be 
planned and monitored.  
 
It was clear that simulating the network-centric environment in the Go*Team game was as 
complex as its real world equivalent and so was eminently suitable for research. This was seen 
as both an important opportunity with tremendous potential and as a challenge, as there was 
no obvious precedent that the multi-disciplinary research team could follow. Although many 
attempts had been made to automate Go previously, these had almost invariably been two-
person Go games or person-against machine games, or other variations. For instance, in 
Network Centric GoTM (Cares, 2005) researchers converted the standard Go Board grid of 361 
nodes and 684 links into a complex wired networked environment. However, a computerised, 
team version of Go had not been attempted before. 
 
The research has since followed an exploratory and evolutionary path where over 40 
Go*Team game sessions have been conducted with diverse groups of participants. Regular 
review of practice is fed back into the design of each subsequent session. This has led to 
improvements in the software and data recording; understanding of the effect of various 
game settings and team composition; appropriate measures of network-centric constructs; and 
suitable session protocols, including training, pre-briefs, game play, de-brief and participant 
motivation. Since 2006 there have been numerous publications from the Go*Team research 
team (see reference list). 
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