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FOREWORD

This team function report is part of a broader program on training for
combat effectiveness being conducted by the U.S. Army Research Institute for
the Benavioral and Social Sciences (ARI). The ARI Field Unit at Fort Benning,
Georgia, has been conducting a team research program whose long-term goals are
to improve the training and assessment procedures of small military units.

The report focuses on defining and measuring team functions--dimensions
of performance that distinguish teams from individuals and refiect the type
of team member interactions required to complete a task or mission. A vali-

| dated taxonomy of team functions is described as well as a procedure for
| measuring the functions based on videotapes of military team activities.

y / 3 a
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EDGAR M. JOHNSON
Technical Director
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THE DEFINITION AND MEASUREMENT OF SMALL MILITARY UNIT TEAM FUNCTIONS
EXECUTIVE SUMMARY '

" Requirement:

Improvement of small-unit performance within the Army depends, in part]
on the ability of trainers to assess unit progress in terms of progress and
product measures. At present, few schemes exist for measuring processes;
what is typically called "teamwork." The report describes an effort to fill
this methodological gap. The research included field validation of a
provisional taxonomy of team-level performance functions, development of
definitions and measures of the functions, and an examination of the
reliability of the function measures. ‘

Procedure:
' Several preliminary measurement and recording instruments were
developed to test the adequacy and useability of the provisional taxonomy
developed by Nieva, Fleishman, and Rieck (1978) for observing Army field
training exercises. Three types of Army teams {mortar squads, infantry
squads, and assault ribbon bridge platoons) were observed using these
instruments. Difficulties in identifying the functions and distinguishing
among them Ted. to a reorgenization and refinement of the taxonomy into

five broad cateqories of functions--Orientation, Resource Distribution,
Timing (Activity Pacing), Response Coordination and Motivational Functions.
Using four of these functions, a smail-scale laboratory study was conducted
in which subjects attempted, after a brief training period, to identify
functions in videotaped segments of team activity and to rate various
dimensionz of the functions on specially designed rating scales.

Findings:

The results of the laboratory study provided evidence that naive
subjects, after a relatively brief training period, could make consistent
decisions regarding the presence of taxonomic functions in videotaped Army
field training exercises. The subjects also were able to reliably rate
the tape segments on 14 behaviorally anchored rating scales corresponding
to various dimensions of the taxonomic structure. The data.indicated that
at least some of the raters had an acquiescence bias leading them to rate
functions as present when, in fact, they were not. Difficulties encountered
in applying the taxonomic structure in the field and in the laboratory
indicated several ways in which future research efforts can improve upon the
current taxonomy and associated measurement instruments.

Utilization of Findings:

Results of this project indicate that, with further development, the

revised taxonomy and measurement scales can be used in actual Army field

settings tc examine the relationship between team functions and observable
criteria of team effectiveness. Further research in this direction holds
promise for elucidating the numerous problems of team effectiveness including
how to measure and describe team performance, how to develop and train teams,
how to predict good and poor team performance, and how to design teams to
optimize their performance,.

vii
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THE DEFINITION AND MEASUREMENT Q! SMALL MILITARY
' UNIT TEAM FUNCTIONS

CHATER 1
INTRODUCT ION

Although there is much research and theory with regard to training
team members in the individual skills necessary to echieve team goals
and missions, little research or theory exists on the training of those
behaviors which bring individual skills and talent: together into a
smoothly integrated unit or team. These behaviors, or team functions,
are essential to understanding group performance and enhancing group
effectiveness. Without team-related functions, people and their asseci-
ated skills are nothing more than aggregations, each performing his
separate tasks. When these functions are present, these small ajgrega-
tions become unified teams, potentially operating as efficiently as any
smoothly running machine composed of different but functionally related
parts. - '

It is well known that the militarv--and particularly the Army--is
made up of thousands of small teams whose effectiveress, and sometimes,
whose very survival is dzpendent upon the ability of the individual team
members to organize their personal resouwrces into a unified whoie. In
recent years, a lack of this ability to function effectively as a team,
and a lack of training in these team-relatea functicns has bee- recog-
nized by Army leaders as a serious inadequacy in current military train-
ing programs.

As a preliminary step to addressing the problems of team perform-
ance and effectiveness, ARRO, under contract to the 4rmy Research Insti-
tute, investigated the nature of team performance and the factors affect-
ing it, and developed a provisicnal working taxonomy of team functions,
That project resulted in a report by Nieva, Fleishman, and Rieck (1978)
entitled, "Team Dimensions: Their ldentity, Their Measurement, and
Their Relationships."

In that report a functional approach to-defining the domain ¢f team
performance was taken. A team was defined as two or more interdependent
individuals performing coordinated tasks toward the achievemernt of
specific task yoals. In addition, a team was characterized as having a
task orientation shared by all team members, as weli as a condition of
task interdependence. Team performance functions, on the other hand,
specified what a team did in the interactive affort t~ accomplish its
work. These team functions described the operations of the team as an
entity in terms of the purpose or outcome of the operations, rather than
in terms of the specific behaviors or skills of individual team members.

The four classes of functions contained in the provisional func-
tional taxonomy--Team Orientation Functions, Team Organizational Func-
tions, Team Adaptation Functions, and Team Motivational Functions--were
meant to supplement individual performance dimensions which describe the
activities of individuals within the team. Since team performance rests




on individuals carrying out specific subtasks as well as on the coordi-
nation and interaction of such individual activities, any effort to
improve team effectiveness must include both levels of analysis--team
and individual. An adequate taxonomy of team functions was seen as
potentially useful for studying the numerous problems of team effective-
ness~--for example, how to imeasure and describe team performance, how to
develdp and train teams, how to predict yond and poor team performance,
and how to design teams to optimize team performance.

The present effort extended the initial work of Nieve, et al.
(1978) by revising and validating the taxonomy and developing prelim-~
inary measures of the functions. In particular, the following issues
were addressed: '

0 Was the provisional taxonomy developed by Nieva, Fleishman,
and Rieck (1978) adequate for describing team performance?

o Could the téam performance functions contained in the
provisional taxonomy be applied in real military settings?
If not, could the taxonomy be improved?

0 MWas the taxonomy valid in terms of its comprehensiveness
and its abiiity to capture the essence of what was hap-
pering in a team during routine military missions?

0 MWould it be possible to develop some reliable instruments
to measure the team functions in variocus military settings?

This report summarizes the work done to answer these basic ques-
tions. The main product is a revised taxonomy which represents the
first attempts at operationally defining various team functions and
constructs based on actual observation of Army teams performing routine
training exercises. The report describes the efforts to modify ind
validate the taxonomy, and culminates in a detailed discussion of the
taxonomy in its revised form. This taxonomy was used to design a con-
trolled laboratory study in which specially developed observational
instruments for identifying the presence of team functions in actual
Army settings were pilot tested. " ' *

The outline of the report is as follows. Chapter 2 briefly
discusses the original taxonomy as presented by Nieva, et al. (1978).
Chapter 3 provides a description of the teams and settings involved in
developing the early measurement instruments and in obtaining videotapes
of the activities under observation. Chapter 4 presents the results of
the field observation in terms of the problems encountered in using the
early measurement instruments and the issues raised with regard to
improving the provisional taxoncmy. In Chapter 5, the revised taxonomy
is presented along with the rationale for the changes made. Chapter 6
describes the development of psychometric scales to measure the func-
tions and a laboratory study designed to determine whether people can
detect functions in real-life team settings. A complete set of the
scales, plus extensive supportirg documentation is provided in the
Appendix. Chapter 7 discusses future research directions, strategies,




and issues which are relevant to the continuirg development of the
taxonomy and its related scales.




CHAPTER 2 .
THE PROVISIONAL TAXONOMY OF TEAM FUNCTIONS
. The primary goal of this project was the development of a valid and

operationally defined taxonomy of team functions. Validation, in terms
of this report, refers to the attempt to use the provisional taxonomyv of

.team functions developed by Nieva, Fleishman, and Rieck (1978) in real

team-task settings in order to determine the adequacy and completeness
of that taxonomy for describing team activities. Based on this practi-
cal application of the provisional taxonomy, a revised and improved
taxonomy was developad. L

The goal of the initial provisional taxonomy was to define the domain

‘of team performance by focusing on performance dimensions that make

effective, synchronized teamwork possible. The hope was to avoid -
undesirable extremes in scope or generality since excessive specificity
in a classification system precludes efforts at generalization, while

a schema of inordinate generality never progresses beyond the conceptual
stage of development. The aim was for a system broad enough to be
relevant to a number of different team performance situations, while
remaining sufficiently specific for the distinctions made to be
meaningful,

An implicit assumption in developing the taxonomy was that certain
common dimensions underlie many apparently diverse team performance
settings. These dimensions are exhibited in varying degrees depending
on task requirements as well as team proficiencies. A second assumption
was that team performance dimensions specific to the team task context
might also exist and would supplement the general dimensions proposed.
In sum, the taxonomy was designed to be a middle-level systam which
provided a common metric for team performance situations, but which

‘might require supp1ementaryIinformation when considering specific

situations. '

Based on Nieva, et al.’s (1978) review of the literature on team
training and group processes, a functional approach to defining the
domain of team performance was proposed with the following four major
categories of team performance functions.

o Team Orientation Functions

e Team Organizational Functions

¢ Team Adaptation Functions

¢ Team Motivational Functions
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These functions had a number of characteristics. First, they focused
directly on task accomplishment which resulted from the interconnections
among team members. Second, they were relatively molar in character,
and were presumed to cut across specific activities occurring in the
team. A corollary to this was .that there was no one-to-one relationship
between specific activities and the team functions; that is, an activity
could serve several different functions at one time. Third, the
méasures of team functions reflected relative, rather than nom1na1
scales, so tnat teams could be ordered with respect to each other on

the functlons .

, The provisional team performance functions are described below in
greater detail, along with dimensions within each category.

Team Orientation Functions involved the processes by which informa-
tion necessary to task accomplishment is generated and distributed to
relevant team members. Such information included that internal to the
team (i.e., team member resources and requirements), in addition to
information about the envircnment's resources and demands. This
function reflected the development. of system awareness, of an integrated
model of the environment, and of team awareness. In other words, it
involved an orientation to or an awareness of the occurrence and
importance of various events and cond1t1ons both internal and external
to the team.

Among the dimensions proposed to be nélevant to this category‘wére:

o Generation and distribution of relevant information about
team goals and missions, including the relative importance
of these goals.

o Generation and distribution of information about member
_resources (e.g., abilities, information, training), and
consequently, about their possible constraints.

o Generation and d15tr1but1on of information about situa-
t1ona1 resources and constraints.

Team 0rganizationa1 Functions involved the processes necessary for
the group members to perform their tasks in coordination. They included
the processes by which the team members decide who is to do what and
when; the development of patterns or "programs" of coordinated behavior
in response to the task environment. These functions depend on the
effectiveness with which the demand resources have been clarified and
demand a certain level of awareness among team members of task demands,
member resources, and situational resources.

The dimensions proposed in this category were;:

o Matching member resources to task requiremenrts, or what is
‘typically referred to as "division of labor."
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o Response coordination and sequencing of activities, such
- that team member activities flow smoothly and do not inter-
fere with each other.

o Activity pacing, which is h1ghly re]ated to response coor-
dination.

o Priority assignment among subtasks.
o Load balancing of tasks by members.

Team Adaptation Functions included the processes which occur as team
members carry ut accepted strategies, make mutual adjustments, and
complement each other in accomp11sh1ng the team task. The capacity for
mutually complementing performances is one of the major advantages of
teamwork over work by individuals. This category encompassed what has
been generally referred to as "cooperation."

The dimensions proposed as relevant to this categdry were:

0 Mutual critical evaluation and correction of error, which
~included opportunities for team members to view each
other's performance, the presence of sufficient common
ground to.enable detection of error, and a sufficiently
open climate to allow for the discussion and admission of
error. ‘

o Mutual compensatory performance, which included processes
by which team members perform tasks not typically defined as
their responsibility. These compensatory performances tend
to be called for in emergency situations (e.g., temporary
overload on some members, equipment failure).

0 Mutual compensatory timing, which included processes by
-which team members informally adjust the time involved in
carrying out specific subtasks, so that the overall task is
“accomplished in an effective and timely manner,

Team Motivational Functions are processes *hat define team
objectives related to the task, and energize the group towards these
objectives. They determine the intensity with which team members invest
their energy and expectations on behalf of the group. Stogdill (1972),
in his review of research on group productivity, shows group drive to be
an essential dimension of group performance. Team Motivational Func-
tions also encompass what has been generally called "task-orientation"
(Bales, 1951), which, in turn, leads to higher team effort and energy.

The relevant dimensions proposed in this category were:

o Development ¢f team norms regarding acceptable levels of
performance.

n Generating acceptance of team performance norms.




¢ Establishing performance-reward linkages for the team as an
entity. :

e Reinforcement of task orientaticn, which includes informal B
rewards, as well as sanctions for ineffective performance. o

e Balancing overall team orientation with individual competi-
tive orientations in the team.

® Resolution of informational, procedural, and interpersonal
conflicts which interfere with task orientation.

Table 1 presents a summary of the four major team performance .
functions and the performance dimensions. within each function. This . P
table represents the initial taxonomy of team performance functions . N
proposed by Nieva, Fleishman, and Rieck (1978). -
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TlBLE 1

Original Taxonemy of Team Performance Functions*

I. Team Orientation Functions

A'
8.
C.

D.

m O o ® >

.

Ili. Team Adaptation Functions

A.
B.
C.

A.
B'

I1. Team Organizational Functions

‘Priority Assignment Among Tasks

~IV. Team Motivational Functions

Elicitation and Distribution of Information about Team Goals
Elicitation and Distribution of Information about Team Tasks

Elicitation and Distribution of Information about Member
Resources and Constraints

Elicitation and Distribution of Situational Resources and
Constraints

Matching Member Resources to Task Requirements
Response Coordination and Sequencing of Activities
Activity Pacing

Load Balancing of Tasks by Members

Mutual Critica) Evaluation and Correction of Error
Mutual Compensatory Performance
Mutual Compensatory Timing

Development of Team Performance Norms

Generating Acceptance of Team Performance Norms
Establishing Team-Level Performanée-Rewards Linkages
Reinforcement of Task Orientation

Balancing Team Orientation with Individual Competition
Resolution of Performance-Relevant Conflicts

*From Nieva, Fleishman, & Rieck, 1978.
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CHAPTER 3
OBSERVATIONAL PROCEDURES AND SETTINGS

In order to test the applicability of the provisional taxonomy
described in the previous chapter, validation efforts were conducted
with several different Army teams. These teams were: infantry
rifle squads and platoons; combat eng1neer assault ribbon bridge
‘platoons; and mortar squads (both 4.2 in. and 81 mm.). These teams
were observed at various times during a six-month period in order to
maximize variance in team and task characteristics.

Because of availability constraints determined primarily by Army

field training exercise (FTX) schedules and geographical restrictions,

the different teams and tasks were observed for widely differing amounts
of time. For example, the bridge team was observed only once for a
total of four hours, since most teams of this type are located overseas
and are largely unavailable for observation in the U.S. Infantry rifle
squad activities, in particular the hasty defense exercise, were ob-
served a number of times since this exercise was conducted weekly over a
three-month period at an installation in the local area. The hasty

. defense exercise was observed most often since it also facilitated an

additional project requirement that selected team activities be videotaped.

Data collection involved videotaping team activities and recording
verbal and nonverbal commurication among team members, as well as physi-
cal positioning and movements during the FTXs. Some brief unstructured
interviews with team members and command personnel were conducted to
obtain background information on factors such as team stability (length

-of time together as a unit), previous combat training, less visible

member-task assignment processes, and relevant characteristics specific .
to the unit or installation.

During the FTXs, a non-participant observation method was used to
obtain data. Two or three project staff members were involved in each
site visit. The observers made every attempt to keep a.low profile and to
interfere as little as possible with the training and field exercises.

Pre-Visit Activities

Prior to the site visits, project staff reviewed Army documentation,
including field manuals (FMs), trainina circulars (TCs), Army training
and evaluation programs (ARTEPs), and other literature describing the
teams, their mission, job tasks, standing operating procedures (SOPs),
and equipment, Scr1pts providing information about. team structure,
activities, behaviors as possible indicators of team functions, and
external/environmental variables were then prepared to guide videotaping
and data collection efforts. From these scripts a list of "team tasks"
(i.e., those involving the interrelated efforts of two or more team
members) were identified as behaviors to look for during observation.
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The collection of information in the scripts was quite broad, in an
attempt to develop a scenario covering a wide range of possible team
arrargements, activities, and settings.

Videotaping

As mentioned, part of the research project required that team acti-
vities reflecting different team functions described in the taxonomy be
videotaped. These tapes were used in the second phase of the project
during which a final laboratory-type va11dat1on of the team functions
was conducted. ,

As expécted, videotaping had a number of effects on the teams
observed. While the use of videotaping equipment limited the ability of

.project staff to be unobtrusive, this obtrusiveness in most cases was

seen by command personnel to be a positive factor. In fact, the pre-
sence of the recording equipment seemed to enhance moctivational and
evaluation apprehension factors. The idea of being filmed apparently
served as a positive incentive for most crews accustomed to performing
exercises in relatively boring and unrewarding circumstances.

In several instances, crews offered to do whatever project staff
requested, including substantial alteration of originally scheduled
training exercises. Although project staff at first declined to inter-
fere with already planned training, they eventualiy permitted certain’
alterations (usuaily repetitions of already planned exercises) where it
appeared not to interfere with trairing and represented additional
repetitions of already scheduled exercises. It was apparent on several
occasions that an exercise which had not gone well was repeated so that
the crews would be able to have a "good® performance on tape, instead
of an example of poor performance. These occurrences clzarly demon-
strated the positive mot1vat1ona1 character of the videotaping activi-
ties.

A brief description of the types of teams Qideotaped and their
missions is presented below.

Tgam Characteristics and Activities

Three types of Army teams were observed and v1deotaped--infahtry’
rifle squads and platocns, a combat engineer as;ault ribbon bridge
platoon, and mortar squads. :

Tnfantry Rifle Squad

The infantry rifle syuad is charged with performing a variety of
combat missions, including movement-to-contact/meeting engagement, hasty
defense, reconnaissance patrol, and forced march/live fire exercises,
The squad is characterized by its. flexibility for deployment uver any

 type of terrain. Effective use of cover, concealment, camouflage, and

fire power is the method of operation prescribed for these units. The
squads observed by proiect staff operated dismounted and were not sup-
ported by other combat arms elements such as mortar squads, armor, or
artillery. Squad members were equipped with M16 rifles, an M60 machine-

gun, grenades, and claymore mines,
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When compared with other types of teams, infantry rifle squads
operate within a more emergent or iess structured and predictable task
environment. As such, there is a wide diversity in missions, tasks, and
functions performed. For example, rifle squads were separately observed
in the roles of assault and defense. Often unknown external and
spontaneously occurring variables, such as the size of the opposing
force (OPFOR), type of terrain, number of casualties inflicted, and time
and place of engagement, alter the demands placed on members of the
squad, even as the "task" is occurring.

Most of the data collection efforts focused on infantry rifle
squads conducting hasty defense operations. The hasty defense is most
often conducted by first-echelon units in an offensive action when their
advance has been stopped. These units then move onto the nearest defen-

. sible terrain and establish defensive positions. Several movement-to-.
contact exercises were also observed. During these activities, data
primarily reflecting verbal exchanges and resource distribution of the -
assault unit were obtained. ‘

The exercises began with the operation order immediately followed
by a 15-minute period during which squad member defensive positions were
established, a listening post/observation post (LP/OP) was dispatched,
and two claymore mines were placed. The pre-engagement phase entailed
building bunkers (which were already partially constructed), fixing
camouflage, pianning, and distributing instructions prior to engagement.
Specific tasks and the manner in which they were performed (e.g.,
whether or not the operation order was given to all squad members or
to fire team leaders only) varied with each squad.

The MILES (multiple integrated laser engagement simulation) equip-
ment was used in some of the training exercises. They system involves
the use of laser devices attached to rifles and sensor devices worn by
the soldiers. These devices indicate when an individual has been "hit."
When compared with traditional training technologies, the MILES system
contributes considerably to the realism of the exercise.

Combat Engineer Assault Ribbon Bridge Platoon

The assault ribbon bridge platoon is charged with the general train-
ing mission of conducting an assault iibbon bridge rafting operation in
a tactical manner. The bridge platoon consists of two sections: an
assembly section and a transporter section. The assembly section is
charged with the assembly and disassembly of the bridge bays into a
raft or bridge. In the platoon observed, this section was staffed with
a section sergeant, nine boat operators, and three bridge specialists.
The transporter section is responsible for the transport of the boats
and bridge components, and for the launching and retrieving of equipment.
The platcon observed had three boat transporter operators and five bay
transporter operators, which accounted for about one-third of the platoon
personnel (transporter operators and section sergeant). The specific
exercise gbserved involved the assembly of a five-bay raft. Each bay
or section of the ribbon bridge is designed such that it can be trans-
ported on a three-axle truck or transporter. The length of the central




bays is approximately 20 feet, thus requiring a large-scale operation
involving large, heavv equipment. Each bay is transported to the river
site independently, launched into the water, and assembled and connected
to the raft. A five-bay raft consists of three interior hays and two
ramp bays, one at each end.

The first stage of the assembly process observed was the launching
of the three erection boats. Two boats were used for maneuvering the
raft sections for assembly, while the third served as a safety boat.
stationed downstream during the entire operation. Following the boat
launching, two interior bays were launched using the free launch method.
Each assembly erection boat was lashed to one of the bays, and then both
bays were maneuvered toward the center of the river and guided together
by the boat operators. When the bays were properly positioned, the
assembly crews connected the bays. One boat remained lashed to the two-
bay base unit, while the other returned to the shoreline to pick up the

- third 1nterna1 bay which was simultaneously free launched. This third
bay was maneuvered to the two-bay unit and connected. A similar pro-
cedure was followed for each of the two end bays. Following raft
assembly, the erectic. boats were attached to the completed raft in
order to ferry several trucks across the river.,

The last phase of the operation observed was the bridge disassem-
bly. Generally, this process is the reverse of assembly; however, a
potentially important difference exists. During assembly the critical
team functions seem to stem primarily from task requirements for coordi-
nation in maneuvering the bays and sequencing/timing the tay launches to
coincide with arrival of the erection boats. During disassembly, a far
greater proportion of effort is spent actua!\y loading the bays and
boats onto the transporters.

Mortar Squad

The mortar squad is charged with providing indirect fire support to
the infantry ground troops. Tasks include direct lay, indirect lay,
firing for effect, and illumination firing. Several mortar crews were
observed and v1deotaped--both mounted and dismounted 4.2 in. mortar
crews, and dismounted 81 mm. mortar crews, A typical sequence of tasks
included: ‘

1. Setting up camouflage netting.

2. Assembling and placing the mortar into action, a task
vhich normally requires the coordinated efforts of two (if
mounted) or three (if dismounted) men to accomplish in a
maximum period of 90 seconds.

3. Boresighting of the mortar, using an aiming stake.

4. Laying the mortar (d1smounted on1y), for deflection and
elevation, task which involves firing the mortar so that
the reco11 sets the baseplate firmly into the ground, and
resighting the gun.




5. Preparing the mortar ammunition for firing, a task which
involves unpacking the ammunition, selecting the correct
ammunition for the firing requirement and placing the
charge. For illumination firina the fuse must also be set.

6. Adjusting the deflection and elevation of the mortar,
using information from the Fire Direction Center (FDC), and
firing upon ‘command. (In the case of direct lay without an
.FDC, two crew members calculate elevation and deflection.)

A typical mortar squad contains five positions: crew chief; qun-
ner; &ssistant gunner; ammo (ammunition) bearer; and assistant ammo
bearer, Most of the mortar teams observed were operating understrength
and had either three or four men per crew.




CHAPTER 4
PRELIMINARY OBSERVATIONS AND ISSUES

This chapter presents a discussion of the early attempts to use the
provisional taxonomy in observing the Army teams described in the pre-
ceding chapter. It also inciudes a discussion of several basic issues
related to revising the taxonomy and developing corresponding measure-
ment instruments. The specific limitations and difficulties noted in
this chapter served as a framework for reanalyzing anc. improving the
provisioril taxonomy. While the current chabter describes the informa-
tion gathered to revise the taxonomy, a discussion of the actual revi-
sions can be found in the following chapter.

First Stage Observatfoné and Recording‘lnStruments

Initial attempts to use the provisional taxonomy immediately encoun-
tered obstacles. In spite of the effort to make the taxonomy neither
too general nor too specific, the taxonomy, in fact, turned out to be
too general, at least for use as an observational tool. Four majcr
problems surfaced almost immediately: '

‘1. The definitions of the proposed functions were often so
incomplete that it was difficult to distinquish between
dimensions both within and across functional cateqgories.

2. 1t was necessary to resolve the issue of whether ohvious-
1y related yet .behaviorally distinct activities suci, as
"eliciting" and “distributing” information should he seer
as examples of the same function or as distinctly diffeient
functional dimensions. ‘

3. The motivational functions provided a special prob’.m
since many of them were not readily observable in & typical
task setting. and since many behaviors seemed to inciude a
motivational conponent in addition to se-ving some other
function, v

4. The distinction between informational and implementation
purposes was not clearly made.

In addition to these basic problems, the initial observation of team
activities suggested that the bulk of team member interactions could be
conceptualized in one of tha four following ways:

1. Information eichanges about fellow team memhers and
matters related to the internal functioning of the squad;

2. Information exchanges about the‘statevof affairs with
resnect to the opposing force (OPFOR) or the external environment;
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3. Actions or cues for action occurring in response to the
state internal to the te'm; or

4, Actions or cues for action stimulated by‘characteristics
of the OPFOR or external events.

These findings led to a reexamination of the provicional taxonomy
in which virtually all of the functions were found to serve a broader
prupose of conveying eithe information or physical resources. In
addition, most of the processes in a function involved one of two
forms of "energy"--either (a) a pure communicational/informational
‘transaction, or (b) an action occurring as a direct result of the
information. The action usually resulted in a new flow of informational
energy (feedback), often occurring simultaneously with the action.
Furthermore, all actions and information could be described according
to whether they had one of two loci: ' the internal environment (the
team itself), or the external environment (e.g., the enemy force).

In line with this cybernetic-1ike view, it was decided to approach
the development of measuring instruments in such a way as to permit them
to: (a) fit into a broad functional conceptualization of continuous
information/action flow; (b) provide direct operationalizations of
currently formulated function categories; and (c) be modifiable as the
taxonomy was modified. S . "

Problems in Observing/Identifying Team Functions

The main problem underscored by the team observations and the early
attempts at recording functions was that "functions" cannot be observed
directly. They must be inferred from the situation. Knowing which
function has been accomplished involves knowing why something was done
and what effect it had on the situation; that is, behaviors can serve a
particular function as the result of deliberate planning or desian, or
they can serve it purely by accident. Even more importantly, many
different behaviors or processes can conceivably serve the same func-
tion, depending on the context and other circumstances. Conversely, the
sawe behavior can serve different functions at different points in time
or in different situations. The same behavior can also serve more thkan
one function simultzneously.

While the initial data collection instruments focused closely on
pure behavioral events, they failed to oroperlv reflect the context
which would indicate the function being served by the observable ac-
tions. In effect, the complications associated with the early data
collection becama the prelude to the problems that were encountered
throughout the project--that of defining the functions in terms of
observable events, whether behaviors in a team context or marks on a
paper-and-pencil scaling device.
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Basic Issues in'Usiné the Provisignal Taxonomy

A major issue emphasized by team observation was the level at
which the taxonomy should conceptualize and categorize team dimensions.
That is, how broadly or narrowly should each function be defined?

This problem involved distinguishing between what can be called “"team-
level" functions, and more specific tasks or subfunctions characteristic
of nearly any open. system. This problem was compounded by the fact
that the terms "function," “Task," and "process" are often used inter-
changeably in the human engineering literature.

A separate problem which also had an impact on the focusing of
functions concerned the particular goals the taxonomy would be serving.
In the present study, it was clear that the taxonomy was designed to
guide the development of concepts and measures of team performance for
the eventual purpose of training soldiers to be more effective team
members. This ostensible goal did not of itself, however, provide much
guidance as to how detailed or focused the taxonomy should be, or what
functions were likely to be more important and useful to the Army, The
aprroach selected, therefore, was directed toward developing a mid-range
taxonomy, one which had the capacity of being expanded or narrowed
as its potential applications became clearer.

In order to avoid problems that might result from defining func-
tions so narrowly that they would become inseparable from .pecific
tasks, and to keep the focus on the team per se, attempts were made to
define the functions in broad enough terms so that the accomplishment of
the function would become a process or "behavioral episode" involving a
series of qualitatively different tasks or subfunctions. For example,
in most open systems a complete transaction involves the input of infor-
mation and energy, the processing of the information, an action or
implementation phase, and a monitoring or feedback phase which results
in the action being terminated, maintained, or modified in some way.

For purposes of this study, all team-level functions were viewed as
potentially containing these four elements: input, process, output, and
feedback. Implicitly or explicitly, the occurrence of a team-level
function means that all of these four processes have occurred, whether
or not they can be directly observed. All of these specific elements,
occurring together in a certain context, can be seen a: interrelated
tasks serving the broader function, which is defined by the goal or
purpose of the combined set of actions. ‘

The issue of defining team functions in contrast to other common

" non-team system functions raises the issue of precisely what a "team"
function is, and whether there is a unique set of functions character-
istic of teams as systems. In a physical system (including most bio-
logical systems) the structure of the system is highly determined and
relatively unchangeable because the structure is a physical entity. In
other words, there is a limit to variations that can occur in a physical
system. If extensive changes do occur, the system itself may be seen as
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becoming one which is quaiitatively distinct from its predecessor. OF"
course, most systems are not totally determined, since it is possible to
add, exchange, or modify pieces of equipment, or to reprogram the con-
trol system (computer). But in all of these cases, the modifications
involve physical resources only. This is not so in social systems since
the elements are nol held together by physical bonds.

In the case of so-called "team" functions, the processes are ori-
ented toward a human system consisting of a tedm or group ranging in
'size from 2 to 15 memoers. If the team grows larger than approximately
15 individuals, it begins to look like what is tynically defined as an
“organization," and functions applying to that size entity are aooropri-
ately labelled organizational functions. There one sees team function
counterparts that exist in the language of organizational theory, such
as the distinction between functional and product division of labor, or
matrix versus hierarchical organizational structure.

To the extent that all open systems require certain functions, they
should be seen to occur regardless of the level of the system. Thus,
the input-process-output-feedback system characterizes most, if not all,
living systems. Beyond that, however, there are functions which oresum-
ably are characteristic of only one or a few closely related systems.
These functions should not necessarily be characteristic of all open
systems. Therefore, to the extent possible, team functions should be
unique to teams, even though similar functions might be found in related
systems such as larger organizations. In any case, team functions are
- seen as mainly dealing with the fact that the person-resource-task
matrix is highly varizble and highly malleable, making teams potentially
very adaptable.

Team functions, then, basically serve to create and to maintain a
unique and often a short-lived system in which physical resources repre-
sented in personnel and equipment are uniquely organ1zed to match a
specific task or mission. They are, in effect, mini-organizational
functions in which the temporary organization of the team is created in
the planning or organization (preparatory) phase and then carried out in
the implementation (execution) phase. Other uses of the functions ‘
include altering the organization of the team while it is in the process
of accomplishing its task in order to adapt to situations as they occur.
Motivational functions act to vary the degree of "energy" availahle to
the team and are perhaps comparable to the concept of voltage in elec-
tricity.” A team operates with a particular set of resources (amperage),
but the actual amount of work that can be ‘accomplished is a functwon of
the motivatwon (voltage).

During the early attempts to use the provisional taxonomy, it was
-necessary to keep in mind that, implicitly or explicitly, there exists a
conceptual or theoretical framework that guides the structure of any
classification system, That is, taxonomies do not naturally "exist";
rather, they are constructs created for better understanding some part
of a comp]ex universe. Therefore, while striving to employ the provi-
sional taxonomic system, project staff were sensitive to observational
events and activities that did not fit well into a niche created by the
currently existing categories,
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CHAPTER 5
THE REVISED TAXONOMY OF TEAM FUNCTIONS

This chapter describes the revised team function taxonomy. While
the new taxonomy bears a substantiai similarity to the initial taxonomy,
Qarticu]arly in terms of the function labels, there are a number of
important moditications. The chapter begins with a general discussion
of the various changes made to the taxonomy and the rationale for
making these changes. The revised taxonomy is then presented with
each team function defined operationally and characterized as it
appears in different phases of the mission. This is followed by
general comments and specific examples of some of the functions.

Approach and Rationale

Based on the problems experienced in the early attempts to use the
provisional taxonomy in actual team settings, the taxonomy was carefully
reexamined. This was done with the intention of making the function
categories clearer and more distinct from one another. One of the first
steps taken in revising the taxonomy was to eliminate the original '
organizational scheme of the taxonomy. Functions were originally
organized into four categories: Team Orientation, Team Organization,
Team Adaptation, and Team Motivation. The primary problem with this
particular organization was that many of the functions classified as

~organizational in nature.could also be seen as serving adaptation

functions, and vice versa. In other words, functions were defined
in the provisional taxonomy such that specific subfunctions could fit

into more than one functional category. To reduce this problem, the

functions were reorganized into the following categories: Orientation,
Resource Distribution, Timing, Response Coordination, and Motivational
Functions. The processes which were implicit in conceiving of functions
as either organizational or adaptive were now considered to represent
activities inherent in the Resource Distribution, Timing, and Response
Coordination functions. ‘ »

By recognizing the existence of mission phases, it was possible to
create a taxonomy in which a relatively small number of team functions
were seen as likely to occur in all phases of the mission, even though
the particular activity characterizing the function might vary somewhat
jn the different phases. For the purposes of this report, two general
phases were seen in the accomplishment of a mission: the "preparatory"”
phase (which involves planning and organization) and the "executicn (or
implementation) phase. It seems quite likely that at some point in the
future this dichotomous category system may have to be expanded and more
phases explicitly recognized. One phase, in particular, which is not
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dealt with here but may characterize most missions, could be called the
reconsolidation phase. This phase would normally occur at the end of
the mission, although sometimes it could occur in the midst of the
execution phase and represent a period in which the execution phase is
temporarily halted and an interim reorganization is effected, after
which the execution phase resumes. It is not considered further here,
because it is usually quite similar to the preparatory phase for the
nexi mission. ‘

Orientation focuses cn developing a team-status awareness within
the team members via information exchange. The Orientation sub-
functions in the provisional taxonomy were defined in terms of the
content of the team awareness--i.e., whether the focus was cn team
resources, goals, tasks, constraints, progress, etc.

It must be remembered that all the functions in the taxonomy
involve an informational component. To minimize confusion, it was
necessary to distinguish the informational aspects of these other
functions from the general Orientation Function. This distinction was
made by conceptualizing Orientation as "direct" (as opposed to "indi-
rect"). Although the information processes that are part of the other
functions have orientation or awareness properties also, these dre
considered to be indirect orientation, since the primary purpose of the
information flow s to monitor and adjust team resource/task matchings.
This kind of indirect information flow was not included in the defini-
tion of the general Orientation Function.

As seen in Table 1, the original taxonuomy proposed four Orientation
subfunctions: Orientation regarding team goals; orientation regarding
team tasks; orientation regarding member resources and constraints; and
or‘entation regarding situational resources and constraints. These
original subfunctions were restructured only minimally in the revised
taxonomy. Team goals and tasks were concidered to be so closely related
that they were combined into one content category {Information Exchange
Regarding Team Task and Goals/Mission). Two subfunctions--Member.Re-
sources and Constraints, and Situational Resources and Constraints--were
seen as reasonably distinct from one another and were retained in the
revised taxonomy, with only a slight word change to the latter. The
former subfunction relates to the internzl environment of the team while
the latter relates to the external environment. A1l three subfunctions
appeared to exist as observable components of team orientation behavior,

In addition, Priority Assignment Among Tasks was added as a new
subfuriction under the (Qrientation category. This subfunction was
originally included under the Team Organizational category in the
provisional taxonomy. However, since it provides direct information
regarding the status of team tasks it was shifted to the Orientation
category.
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During the process of revising the provisional taxonomy, two other
content areas appeared as possible Orientation subcategories. They
were: (1) information exchange regarding task/resource matching or team
structure (in other words, who is doing what); and (2) information exchange
about progress on the task/mission, including both quality and speed
information. Although these two content areas were initially considered
distinct from the other content areas, they were later determined to be
special examples of content areas already delineated. For example,
information about task/resource matching actually focuses on the rela-
tionship between task and resources, each of which is a separate content
area in the revised function scheme. It was decided, however, that this
type of information shculd be considered part of the task orientation
function because, in most instances, the task definition tends to re-
flect the resource situation. Similarly, it was decided that orogress
or status reports on how the team is doing should be treated simply as
emergent information about the task itself, and therefore, as part of
the task orientation function also.

Conceivably, there could be situations where these special content

- areas might be usefully distinguished from one another. In fact, it is
conceivable that an orientation function could exist for each of the
other major function areas (e.g., Resource Distribution, Timing, Re-
sponse Coordination, and Motivation). It is even possible that an
"orientation to orientation" function could be a useful category, re-
flecting information exchange in planning how information and communi-
cation are to be provided. These potential categories are candidates
for future study. ‘ S

A final problem involving the Orientation Functions had to do with
the fact that information usually has a motivational effect on the
listener., For example, an information exchange on team progress can
serve as a powerful motivator simplv by providing a general awareness of
the current state of affuirs or by acting to initiate adjustive beha-
viors. Similarly, several of the team Motivational Functions prooosed
" in the provisional taxonomy are essentially Orientation Functions that
yield information about a reward contingency (e.q., Establishina Team-
Level Performance-Rewards Linkages). Although the issue here seemed to
be one of whether to define the functions as orientational or motiva-
tional, it was decided that to make such a distinction would be forcing
an artificiality on events and was not warranted. This exarple illus-
trates how specific behaviors can reflect more than one function. .

Although Motivational Functions were retained in the revised

- taxonomy, they continue to be one of the most difficult to define
and observe. Many of the Motivational Functions listed in the original
provisional taxonomy, in fact, often occur long before a particular
task is accomplished by the team. Therefore, it is somewhat awkward
to have them incorporated in a taxonomy of team functions. Neverthe-
less, it was felt that these processes do occur and should be
recognized. Detailed operational definitions of the Motivationa!
Functions are not provided in this chapter, although the labels
suggested in the provisional taxonomy are retained in the revised
taxonomy. '
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As mentioned earlier, three subfunctions listed in the provisional
taxonomy under the Adaptation category were dropped during the reorgan-
ization of the taxonomy. Two subfunctions were eliminated because
they were largely redundant of {unctions considered to be Team Organ-
izational Functions. These were Mutual Compensatory Performance and
Mutual Compensatory Timing. The former is now considered to be
essentially synonymous with the Rescurce Distribution function. The
latter is considered to be synonymcus witn the Timing and Résponse
Coordination Functions.

The third Adaptation Function to be eliminated was Mutual Critical
Evaluation and Correction of Error. This function was seen as
occurring at too narrow a level to be considered in the taxonomy. It
is now considered to be a dimension which, in effect, subserves all
of the other functions. In other words, all functions include
monitoring and error correction within the broad function transaction.

It is important to note that the revised taxonomy presented below
is still in a developmental stage, there being at least two closely
intertwined issues that have yet to be resolved. One issue concerns the
very real problem of distinguishing between the functions conceptually
and operationally, particularly in terms of observing them. Ancther
issue has to do with whether or not the subfunctions within each qeneral
category of functions are truly independent functions, or simply varying
degrees of the more broadly defined function. In other words, there is
the question, for example, of whether or not Matching Member Resources
to Task Requirements and Load Balancing are really separate and distinct
functions, or whether they represent varying degrees of sophistication
of the same, more broadly defined function which is now called Resource
D1str1but1on. These jssues are discussed in the presentation of the
function definitions and descriptions.

A closely related issue involves the actual measurement and scaling
of these functions, .Basically, the 'question is whether or not the
functions should be considered all-or-none, or a graded dimension in
which an action or team is characterized as reflecting more or less of
the same function. Both approaches have their merits and.their draw-
backs, and there is no theoretical reason for selecting one method over
the other. In the final analysis, the particular approach taken will
depend upon the use to which the functions will be put, and the ease
with which it is possible to view and characterize behavior as reflect-
ing one function or another. It is also necessarv to decide whether the
focus of the observation will be the entire team or subgroups of
team inembers, and to determine the boundaries of a behavioral episode.

The Revised Taxonomy
The following section presents a detailed description of the revised

taxonomy, which is summarized in Table 2. In general, each function
description begins with the current working definition and includes the

21

o . — ————————"Ty
Lot At S i Soi e sn i S ot g ol o s AN Sl cndcainn -t Rl e Sdhbu e dlanh it St Al s A AR T " R Al




AT BT B AT A T Y B TR S Y W BT BT A T et e 6 R ATRR IR I B BT 6T B Tk T MR R T AT e S AT e T MR T S e ———— -

TABLE 2

Revised Taxonomy of Team Performance Functions

I. Orientation Functions
A. Information Exchange Regarding Member Resources and
Constraints
B. Information Exchange Regarding Team Task and Goals/Mission

C. Information Exchange Reqardinq Environmental Characteristics
and Constraints

D. Priority Assignment Among Tasks
I1. Resource Distribution Functions

A. Matching Member Resources to Task Requirements
B. Load Balancirg.

111. Timing Functions (Activity Pacing)

A. Geneval Activity Pacing
.B. Individually-Oriented Activity Pacing

IV. Response Codrdination Functions

A. Response Sequencing
B. Time and Position Coordination of Responses

V. Motivational Functions*

. Development of Team Performance Norms

Generating Acceptance of Team Performance Norms
Estab1ishing Team-Level Performarce-Rewards Linkaqes
Reinforcement of Task Orientation

-Balancing Team Orientation with Individual Competition

m MmO O >
°

Resolution of Performance-Relevant Conflicts

*Derived from the provisional taxonomy but not discussed in this report.
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original definition provided by Nieva, Fleishman, and Rieck (1978),
wnere such a definition was available. Following that are descriptions
of how the function might appear in different team settings and in each
of the two basic mission phases--the preparatory phase and the execution
phase. Where appropriate, distinctions between functions are discussed,
including some of the difficulties that were encountered in making these
distinctions. (Function boundaries and definitions are not to be con-
sidered final given the developmental nature of the work.)

I. Orientation Functions

Definition: As defined by Nieva, Fleishman, and Rieck (1978),
Orientation Functions involve "the processes by which information neces-
sary to task accowplishment is generated and distributed to relevant
team members." These functions are intended to instill and maintain
‘awareness of the overall status of the team. They may include informa-
tion exchanges regarding team tasks, goals/mission, member resources and
constraints, envircnmental characteristics, and priority assignment
among tasks, b ’

In the preparatory prase, Orientation is a major overtone of all
activities, and at times, may be indistinguishable from informational
activities directed at planning for the execution or implementaticn of
other functions. The “"orientation" may come as a by-product of the fact
that all team members are usually together during this phase, as in a
formal briefing period. In the execution phase, Orientation is usually
ad hoc information which updates team meibers on the current status of
the internal and external environments,

The four Orientation subfunctions will now be discussed in turn.
A. Information Exchange Regarding Member Resources and Constraints

Definition: This function serves to make team members aware
of each other's resources and carabilities. It includes exchange
of information about (1) team member/manpower status; and (2)
physical -resources such as equipment and materials available for
task performance.

In the preparatory phase, this information exchange reflects fairly
stable and predictable attributes of team members (knowledges, skills,
and abilities)--aitributes that are relatively constant across varying
task environments. The information may also include messages about
physical resource avaiiability and dependability. Knowledge of member
skills ang abilities is often assumed from the amount of previous train-
ing and experience a person has had in the existing task setting.
Characteristics such as depencability and reliability in getting the job
done, however, are more likely to become known after team members have
worked together for a period of time. Since this process is not always
visible with short-term observaticnal techniques, additional information
on the function often needs to be obtained through interviews with squad
members. This type of information exchange allows for a matching of
abilities to jobs on a more skill-specific and permanent basis.
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In the execution phase, the information exchange reflects the

"status of team members in a more spontaneous and emergent situation. 1t

includes messages about team members' ability or inability to continue
in their designated roles, availability for ass1qnment to new tasks, and
capabilities as a result of conditions in the immediate task environ-
ment. This type of information provides messaaes about team member 1
status and thus contributes to group awareness of how members are faring
in emergent and unstab]e cond1tions.. :

In order for this function to occur in the execut1on phase, there
must be a task environment that allows for an exchange of information
(which is often verbal). Additionally, Information Exchanae About
Member Resources and Constraints may be facilitated by previous plans
for information dissemination. Rules such as how and when communication
should occur can be established.

B. Information Exchange Regarding Team Task and Goals/Mission
Definition: This function involves Jisseminating and eliciting
information to estatlish and clarify exactly what the unit is to accom-

plish, ‘

In the %renaratorv phase, this function is fréquent]y

. observed in the operation order, which specifies the type

of operation desired and the intended team actions. Information to
provide a clear understanding of the overall plan is suonlemented by
details about tasks and activities which the unit must undertake in
order to achieve the team mission. This function entails distributing
information and conducting discussion (including questions and answers)
to the extent that it is necessary to clarify to the team members what
is to pe done. The objective is to provide team members with a common
goal an? an understand1ng of the role thev are to play in accomplishina
the gea

In the execution phase, this function is reflected in information
regarding the current status of the team's mission and specific tasks.
Changes in the task or mission, as a result of emerginq conditions, as
well as “progress reports” on how the team is doing in accomplishina its
tasks in terms of both speed and quality. are also reflections of this
type of information exchange,

This function requires an environment ir which'information exchanae
can occur--that is, cne in which there is adequate time for discussion
to take place. The communication pattern or manner of distributing task
and mission information is a critical aspect of this function. For
example, which team members are involved in the information exchanae
session, ard how many people or channels the information {s passed
through, will affect the extent to which individuals have a clear and
comprehensive understandina of the unit mission and its component tasks.
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C. Information Exchange About Environmental Characteristics and
Constraints

Definition: This function provides members with knowledge of

situation-specific conditions and factors that will influence the

manner in which mission tasks are performed, Pertinent information
 includes: (1) external support (resource availability, assistance,
and reinforcement from extended teams); .(2) opposition data (size,
location, resources, characteristics, and expected strategies of
the enemy); and (3) environmental conditions (terrain, boundaries,
weather, visibility, and noise level).

This information, in addition to mission and task information,
allows team members to match plans with specific details of the situa-
tion. It provides data to adapt mission plans and devise strateqgies to
fit conditions in the environment, thereby tailoring resources and
options to task demands. By giving team members an idea of what to
expect, special plans for performing in a restrictive work environment,
adapting to resource deficiencies, and capitalizing upon known advan-
tages can be made. As with most other information exchange functions,
an environment or situation conducive to information dissemination and
discussion is needed.

In the preparatory phase, this information exchange reflects the best
estimate of the current or expected situation, and is reflected in the
"situation” paragraph of the operation order. In the execution phase,

the information exchange reflects emerging changes in the situation,

and is often a prelude to the occurrence of other functions designed

to adjust the team's manner of dealing with its environment.

D. Priority Assignment Among Tasks

Definition: This function involves adjusting a formal task/goal to
fit ‘estimated or emerging restraints on resources and time. In this
function, the task or mission is defined or redefined to reflect not
only the mission as assigned from external sources, but also to reflect
team capabilities. Resources and time are seen as being either constant
or beyond control, thus requiring the task or mission itself to be the -
focus of the function. ‘ '

Twc types of prioritization are included. They are:

1. Ordering of specific subtasks ihcludinq those which should
be done withocut fail and those that can be compietely
eliminated due to lack of time or resources.

2. Altering the definition of adequale wverformance by priori-
tizing qualitative aspects of a specific mission (e.q.,
"Set up a claymore--that is essential--but lay closer in
than originally desired and use less camouflage than SOP"),

In the gregaratorﬁ phase, priority task assignment entails estab-
lishing priorities of work (the importance of tasks) throuah clarifving
the reiative order in which they should be performed. This functinn mav




not be as visible as others, in that task priorities are often SOP or
jmplicit. The function may include stating contingencies under which
the necessity to prioritize tasks arises. Suc!. ~ontingencies may be
overload conditions such as insufficient manpower, time limitations, and
environmental constraints necessitating the accomplishment of some tasks
before others, or instead of others. .

In the execution phase, priority task aSSignment involves altering
priorities of work in response to the ongoing situation. Orders such as
"forget that for now" or "don't worry about the camouflage" would be
examples of adjusting task priorities in response to overload or situa-
tional changes.

II. Resource Distribution Functions

Definition: Resource Distribution Functions focus almost exclusive-
1y on member resources and equipment, and how they are distributed in an
effort to accomplish a task. Although consideration of task demands is
involved, the iask and other characteristics of the situation basically
remain constant while resources alone are adjusted. This function
category may involve two subfunctions--Matching Member Resources to Task.
Requirements and Load BalanCing .

A. Matching Member Resources to Task Requirements

Definition: This function is defined by Nieva, Fieishman, and Rieck
(1978) as "what is typically referred to as division of labor." Its
purpose is to distribute member resources in the task in such a way as
to maximize effective utilization of member skills. The end result is .a
decision about who will do what., The basis for making the decision is
who, in terms of availability or by nature of the resources they offer,
is best able to perform the task in the manner necessitated by existing
conditions. If skill/resource assessment is not involved, then the
distribution of resources is a Load Balancing Function (to be discussed
later in the chapter).

In the preparatory phase, this function ‘takes the form of eliciting
or confirming skills and assigning team members to specific positions.
This may include "dry run" testing to confirm the match. It mav also
include contingency pians where more than one position is identified as
needing some skill and vice versa.

In the execution phase, the function may involve selective replace-
ment or redistribution of skills/resources where matching o resources
with task needs is consciously considered. Depending on the urgencv of
the situation, this function may degenerate into Load Balanciny fredis-
tribution of resources regardless of a skill-task match).

Response contingencies which may determine whether or not ' the
function occurs include:

1. Knowledge of merber resources. This knowledage is related
to prior exchange of information about member resources
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and constraints, an Orientation Function. Types of re-
sources considered under this function include: skills
‘and knowledge (especially job related); physical abilities
(e.g., speed, strength, endurance); traits or anticipated
behavior patterns (e.g., re]1ab1l1ty, temperament stress
response); and motivation.

2. Knowledge of specific task requirements. This includes
not only tasks that must be performed, but also subtasks
and the specifics of accomplishing them, as well as the
abilities required for their successful completion.

3. Availability of member and equipment resources necessary
for achieving ‘he match.

4. System of task assignment. This inciudes the climate
allowing for a match of skills with needs regardless of
rank and grade of performer.

5. Availability of time for planning and decision making.
B. Load Balancing

Definition: Load Balancing involves adjusting member resources to
cask/goal requirements in such a way that there are adequate personne!
«* all points in the system (i.e., for all subtasks). The purpose of
the function is to insure that some subtasks are not short of personnel,
while other subtasks are overstaffed. The function does not involve a
sophisticated matching of skills with task requirements, but focuses
almost exclusively on numbers of people on a particular job. Because of
its re]at1ve1y unsophisticated nature, the function tends to occur most
clearly in an adaptive mode where qu1ck on-the-spot changes are neces-
sary during actual implementation of tha tasks.

In the preparatory phase, 'Load Balancing takes the form of develop-
ing contingency plans regarding how and when to redistribute resources.
No implementation actually occurs other than establishing cues, etc.

In other words, it involves anticipating possible overload conditions
through monitoring, and establishing plans and procedures for dealing
with the overload.

In the execution phase, Load Balancing is an adaptative process, in
that it occurs as a result of ongoing changes in the task/environment,
and takes place as soon as the need is detected and the appropriate
activation cues occur. In most cases, it is a compensatory process in
which there is an effort to identify and deal with conditions that
constitute a task overload or the possibility of an overload situation
arising. The function includes mechanisms for identifying and detecting
overload, alerting team members to the situation, and responding through
changes in manpower allocations. The redistribution of team personnel
may be temporary or permanent. Load Balancing can occur as:




A monitoring activity that does not result in subsequent
actions because overload has not - occurred.

2. Actively anticipating conditions that may result in over-
load situations and implementing changes to allay impend-
ing imbalances. .

3. Identifying and responoing to existing overload symptoms
in order to correct the situat1on once 1t arises. '

Overload or imbalance occurs in s1tuations where a team member(s\
cannot accomplish the task(s) at hand or within his/her domain wi_hcut a
. change in existing conditions. In Load Balancing, the method of re-

sponding or coping with an imbalance or threat of overload is through
member assistance in performing the task (as opposed to eliminating the
task, which would involve the Priority Assignment Among Tasks Function).

An emergent situation in which a critical task arises without a
designated performer to accomplish the task may also constitute over-
load. One or all of the following factors may contribute to an overload
s1tuat1on which may, in turn, precipitate some adaptation:

1. Inherent task requirements such that the task{s) cannot be
accomplished under existing manpower arrangements. These
requirements include physical demands of the task and task
complexity/difficulty (where resource matching functions
are not a viable or selected response),

2. The volume or number of tasks to be verformed (where task
prioritization or elimination is not a viable solution),

3. Time constraints on task accomplishment (where shortcuts
or omissions are not elected responses).

Response contingencies are factors and conditi~ns which may affect
whether or not the Load Balancing function w111 oc.. " in resoonse to
overload. These contingencies include: '

1. Awareness of the overload situation and know1edqe of the
need for Load Balancing.

2. Knowledge of the appropriate response to overload {(who
should do what) which may be determined by personnel
availability or may have been established by SOP, contin-
gency plans, or predetermined roles.

3. Availability of necessary resources and opportunity for
action (e.g., other task demands on the prospective re-
sponders; equipment needed for the task; external ob-
stacles to responding).

4. Task/situation criticality as determined by the possible
consequences of not responding to the overload--that fs,
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the tradeoff between reacting by Load Balancing and fail-
ing to respond to the situation. (Note that there is a
possible overlap of two cr more functions here, with the
distribution decision also bhased cn a priority assianment
‘decision within the scope of the Priority Assignment Among
Tasks Function.) .

5. Desire/motivation to respon? which is affected by the
interpersonal dynamics among team members, squad unity,
+ morale, etc. o

.Load Balancing must ve distinguished from Matching Member Resources
to Task Requirements. While the latter involves matching team member
skills to task requirements, in Load Balancing a member-task assignment
is based or availability. Often the distinction is not observable,
since in most intact teams all members have a commion core of skills--
physical strength, basic military s.i1ls, etc.--and any team member may
lend his/her assistance to an overload task. It is possible that these
two functions may reflect differing degrees of a single function--for
example, a general resource/task matching function in which sophistica-
tion of the match increases from none (any warm bodv will do) to a
complex skill/task analysis. In this case, Load Ralancing would rceore-
sent the end of the scaie where minimal matching occurs.

III. Timing Functions (Acti?ity Pacing)

Definition; Timing functions involve time as a major comconent, and
organize or coordinate resources in a manner not possible without a
chronological component, Activity Pacing is the exten: to which a team
changes the timing or speed of its task tc facilitate che team mission.
Tnis function is characterized in Nieva, Fleishman, and Rieck (1978) as
"highly related to response coordination." The purpcse of the function
is to ensure that all individuesl activities are completed in the time
allotted. Two levels of pacing can be distinquished--Genera?l Activity
Pacing and Individually-Oriented Activity Pacina,

A. General Activity Pacing

Definition: This function is oriented to the whole team--that is,
a1l team members increase their speed, maintain their soeed, or decrease
their spend. It is designed to (1) maintain a working tempo such that
the *tack will be acromplished in the amount of time demanded by the
situation; and (2) to adjust the pace of work so that members will move
and perforn at a compatible speed. This compatible sneed is one at
which all members are able to operate as a unit without becoming frag-
mented due to differences in speed of performance, ‘

In the first condition, General Activity Pacing is a function that
responds to task time demands. In the second condition, it is a measure
responding to different team member capabilities and a need for syn-
chronized unit performance, - Fer example, if member A cannot keep pace
with the unit (and other adaptive functions like Load "alancing and Time
and Position Caordination of Resnnncec aro nnt colortod vaenancael +ha
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8. Individually-Oriented Activity Pacing

Definition: This funétion is oriented at a specific subset of team
members and is designed to speed them up or slow them down so that they
are operating in the same time frame. Both General and Individually-

Oriented Activity Pacing entail the following:

1. Monitoring to detect performance inefficiencies caused by
inappropriate work rates (rates that do not respond to
task time demands or that inhibit performance of the qroup
as a coordinated unit).

2. Information dissemination that will ma1nta1n or adjust the
rate of work.

3. Member response to cues/commands that serve to pace acti-
vities. .

In the preparatory phase, both forms of Activity Pac1ng are
reflected in in?ormat1on about when the task should begin, at what
pace it should occur, and approximately when it should end. This
information can include reference to specific environmental cues

that help to determine the pace, such as daylight or battle noise.

In the execution phase, Activity Pacing can be seen in commands or

requests intended to initiate, direct, or control the timing or speed of

events (e.g., “start when I tell you") Behavioral actions which re-
flect Activity Pac1ng involve any apparent adjustment in the speed of
task performance in response to a communication or a change in the
situation.

Activity Pacing is distinquished from Load Balancing in that it
involves no change in personnei or equipment distribution; it is simply
concerned with timing and speed. It differs from Orientation in that
the information exchange contains a definite implication for action
rather than being simply a statement of fact,

IV. Response Codfdination,Functions

Definition: Response Coordination functions are characterized by
Nieva, Fleishman, and Rieck (1978) as functions operating in such a way
“that team membar activities flow smoothly and do not interfere with
each other." The purpose of these functions is to ensure that individu-
al behaviors nccur in the proper Sequence, and in coordination with
other ongoing activities., Response Coordination occurs particularly
with tasks that cannot be accomplished independently, and that require
the synchronized performance of subtasks and activities.

Response Coordination involves timing in order that one

response occurs in a time relationship with another response,
but it also 1ncludes mechanisms to ensure that the unit operates
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_during the sequence of events. It may also include develooment of

in a fluid, coordinated fashion, and that team members are aware of and
respond to each other's actions in a manner which enhances achievement
of the group mission. Two mechanisms or processes have been delineated
--Response Sequencing, and Time and Position Coordination of Responses.

A. Response Sequencing

Definition: Response Sequencing is a special case of Response’
Coordination in which a predetermined series of responses occurs in a
specified order, but without a precise timing implication, other than
temporal ordering. Sequencing involves an ordinal scale, whereas Re-
sponse Coordination is on an interval or ratio scale.

In making a distinction between Response Sequencing, and Response
Coordination, the issue is again raised as to whether these are separate,
distinct functions, or simply varying degrees of the same broader func-
tion. Since this is still a developmental stage of the taxonomy, it was
decided to keep both functions because of their close conceptual rela-
tionship, and also because this was the orqanization provided in the
provisional taxonomy. Nevertheless, it should be clear that we are
distinguishing between at least two degrees of the same function (if not
two separate functions): (1) Response Sequencing, and (?) Time and
Position Coordination of Responses.

B. Time and Position Coordination of Responses

Definition: In this function, two or more individuals are working
together to accomplish a task that fewer could not accompiish alone,
either because of physical constraints or task complexity. For example,
two or three individuals may 1ift a bridgeramp extension when one person
cannot do it alone because of the weight of the ramp. Here the function
includes timing and physical coordination--that is, the men must be in
certain positions relative to each other as well as the ramp, and must
time their activities so that all heave at the same time. The need for
position coordination is also illustrated by infantry units moving
forward in a wedge formation.

- In the preparatory phase, Response Cdordination Functions include
planning and establishing who does what in relation to others, and when

contingency plans for altering a particular sequence of events. In-
cluded here is the establishment of cues for cocrdinated actions. The
"command and signal" element of theoperation order reflects this function.

In the execution phase, actual coordinration and sequencing will
occur in response to appropriate cues, whether preestablished or emer-
gent in the situation, The functions will occur in a preplanned fash-
ion, or in an adaptive, flexible manner, if the situation changes from
that anticipated in the preparatory phase.
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Componenfs of the Reﬁponse Coordination Function include:

1. Planning--i.e., designating tasks, personnel, chamnels of
information flow, and an established cue to initiate
activities requiring coordinated behaviors.

2. Monitoring group performance and, if necessary, delivering
information and/or cues to orchestrate ongoing activities.

3. On-the-spot exchange of 1nformétion and/or cues to initi-
ate a chain of related and reciorucal behaviors.

Observationally, these functions present some unusual problems.
Although they are often easily identifiable in that they entail both
desigrating cues and using and responding to cues, the actual "visi-
bility" of the cues is often related to the effectiveness of the pre-
paratory stage and the skill of the team members. A smoothly running
team operation probably involves a high degree of Response Coordination,
but is often not obvious in the same sense that the cue-response contin-
gency in a complex stimulus-laden environment may not be obvious to an
outside observer without previous knowledge of the established proce-
dures. Thus, team coordination may be high, while visibility is poten-
tially low. On the other hand, poorly planned coordination is often
very obvious, like the violent vibrations of a mistimed engine. In this
case, coordination efforts tend to be very visible, as leader and mem-
bers try to "get it toqether" by talking to one another. The danaer
Ties in observing a high degree of coordination efforts in a situation
where there is, in fact, a Tow degree of coordination to start with.
Ultimately, it may be necessary to distinguish between routine and
adaptive/corrective Response Coordinatiorn, particularly in the execution
phase.




CHAPTER 6

LABORATORY TEST OF THE UTILITY OF THE REVISED TAXONOMY
AND MEASUREMENT SCALES

The pilot study described in this chapter represents the first step
to develop function measures and determine their reliability. It deter-
mined whether naive Judges, who were given a short training experience,
could detect functions in actual team settings, and whether they could

do so reliably enough for subsequent criterion-referenced validation work.

To that end, a set of scales measuring four of the taxonomy functions was
developed and used in rating 15 team activities viewed via videotape in
a laboratory setting.

Functions

Four functions from the revised taxonomy were selected for investi-

. gation. They were: Orientation; Resource Distribution (Load Balanc-

P

ing); Activity Pacing; and Response Coordination. These functions were
judged by the project staff as being relatively easy to recognize and
distinguish. from one another. Both Orientation and Response Coordina-
tion were defined somewhat broadly for the study by collansing over
several subcategories in the taxonomy. Resource Distribution (Load
Balancing) and Activity Pacing, while more narrowly defined, could also
be clearly differuntiated from one another, as well as from the other
two functicns. Since this was a pilot study, it seemed important to trv
to select functions with as little overlap as possible. If subjects
were successful in identifying these functions, then functions with
finer distinctions could be used in the future.

Another reason for selecting these particular functions was to see
if subjects could identify functions that occur in either a communica-
tions or behavioral mode. The Orientation Function occurs almost en-
tirely in the communication mode. Resource Distribution (Load Balanc-
ing). and Activity Pacing may occur either in the form of a communication
or a behavior. Response Coordination, in the situations observed, was
almost entirely behavioral. Thus, these four functions provide a range
on the communication-behavior dimension,

Cperatioyal definitions of the functions, 1nc1ud1nd distinctions

between them and examples from everyday life, are presented in the
Appendix.

Stimulus Materials

The stimulus materials were color videotapes of mortar field exer-
cises and assault ribbon bridge construction exercises taken by the
project staff during an earlier phase of the project. Although infantry
field exercises were also taped, it was decided not to use these because
of the difficulties in detecting the men among the trees and underbrush
and in deciphering their communications.
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Tapes were reviewed and edited into fifteen segments, ranging in
length from fifteen seconds to two minutes and illustrating varying
combinations of the functions, from all four being present in some
segments to none being present. Segments were also selected in an
effort to show a complete subtask. Thus, a typical segment might
show something as simple as swabbing the bore of the mortar, or a
more complex task sequence beginning with the receipt of a firing -
directive from the Fire Direction Center through all of the inter-
vening activities (sighting the gun, preparing the ammunition, etc.)
to the actual flring ,

Of the fifteen segments, there were eight tape segments portraying
mortar squad activities, and seven portraying bridge building activities,
Two of the mortar segments. were used for training purposes, leaving
six mortar and seven bridge segments for testing. Two segments were
included as controls (one mortar and one bridge? and contained only
individual-level (as opposed to team-level) behaviors. Overall, the
individual tape segments differed with respect to each exercise, the
specific tasks included, the teams participating in the training,
performance levels, and phases of operation. A complete list of the
tape segments, with a brief description of the act1on on each segment,
is presented in the Append1x

In addition to the test segments, two‘trainingvtapes with accom-

. panying narratives were developed to familiarize subjects with the

military training activities they would be viewing during the test
session. One tape dealt with mortar squads and one with bridge build-
ing. Each tape was approximately fifteen minutes in lenath, and pre-
sented subjects with the entire sequence of team operations--from
arrival at the site, to performance of assigned tasks, and finally
departure.

Rating Scales

For cach of the functions selected, seven-point scales using a
behaviorally anchored rating scale (BARS) format were developed to
measure the extent to which each function was present in the videotaned
segments, Care was taken in using the scaling method because of the
great variety of ways in which BARS can be used. Several desirable
characteristics should be present in scales developed to rate team
performance dimensions. The perfurmance of a team is not a stable
trait, but a construct that varies denending on variables such as pre-
vious practice and training, specific situational demands, and general
mission. Thus, any dimension of team performance can be used for such
diverse purposes as assessing training effectiveness (a within-team
comparison over time) or comparing the performance of two teams that
have very different missions. Any scaling format to be used for such
diverse rurposes must have several characteristics, in addition to the
more commonly examined psvchometric properties of reliability and
validity.

Specifically, the scales must not be developed with aoparent qener-
al optimums (such as "higher s better") as their basis. This is par-
ticularly important for any comparison of teams with different missions.
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For example, consider two crack Army squads from different military
occupational specialities (MOS) (say engineer float bridging and
infantry), and then think of a set of scales yielding a rating profile
of each team's performance., Both of the hypothetical teams may perform
their respective missions in a superior/optimum fashion; yet, because
of very different task demands, it would not necessarily be desirable
for them to yield the same function profile. Relative to the infantry
squad, the engineers might exhibit a lower level of compensatory or
adaptive behaviors, because their mission does not entail coping and
adjusting to:a highly emergent task setting. The engineer bridging
mission is perhaps more clearly defined and less contingent upun
environmental conditions even though such factors as river width and
water velocity do change mission or task requirements.

Another consideration in scale development s the selection of
anchors that can be applied across many different teams. Most of the
time, generality of team scales across many tasks is a difficult objec-
tive to attain. Previous experience by researchers in developing BARS
suggests that they are often situation-specific, and that separate scale
sets must be developed for each new situation. The basic apprcach taken
here, however, was to begin with a set of qeneral anchors with the idea
of moving to team/task-specific anchors only if the general-anchor
approach was not successful.

For each of the four taxonomic functions included in the pilot o3
study, a set of three or four behaviorally anchored scales was devel- 3
oped. One scale in each function set was desiqned to obtain a general
or overall measure of the function (i.e., the degree to which the parti-
cular function was present in the videotaped segment). The other scales
in the function set were designed to measure various other relevant
dimensions of the function and to test for internal reliabilitv. Alto-
gether, 14 scales were developad--four for the Orientation Function,
three for Resource Distributinn {Load Balancing), three for Activity
Pacing, and four for Response Coordination. A listing of the specific
scales for each function is contained in Table 3. '

Each of the scales developed ranged from one to seven and contained
descriptive labels at the high and Tow ends of the scale as well as the
midpoint to be used as reference points. .In addition, each dimension
scale included a concise definition of the dimension, information dis-
tinquishing it from similar dimensions, and qgeneral anchors reflecting
different levels of the dimension. A complete set of the 14 scales is
presented in the Appendix. :

Subjects

Nineteen male underqgraduate and graduate students served as suh-
Jects. They were all volunteers, recruited from ads and flyers placed
at local universities, and were paid hourly for their participation.

Procedure
Test sessions conzisted of small grouns of two to four subiects and

lasted approximately three hours. when subjects arrived, they were
given an ogverview of the project and asked to sign a participant consent
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TABLE 3
List of Behaviorally Anchored Rating Scales |
Used in the Pilot Study

‘lo

I1.

IT1.

Iv.

Orfentation Function ' .

A. General Rating

B. Number of Personnel Involved
C. Duration of Orientation

D. Number of Types of Orientation

Resource Distribution (Load Balancing)

A. General Rating
B. ' Number of Personnel/Amount of Equipment Involved
C. Interchangeability of Men or Equipment

Activity Pacing Function

A. General Rating |
B. Communications About Speed/Timing Changes
C. Visible Speed/Timing Changes

Response Coordination Function

A. General Rating
B. Involvement of Whole Team

]
C. Complexity of Coordination
D

. Similarity/Dissimilarity of Activity
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form (see Appendix). They were then given a brief cral introduction to
the mission and activities of the bridge buiiding team and shown the
training tape. The szme procedure was repeated for the mortar squad.
This part of the experimental session lasted about an hour.

During the serond hour, subjects were acquainted wiit the concepts
of “team” and “team function." Then the de“inition of each of the four
functions to be used in the study was discusced separately, and distinc-
tions amonqg the functions were carefully dra.n by the test administra-
tor. When the subjects appeared to have an ad:quate understanding of
the functions, they were familiarized with the rating scales and how to
use the data collection sheet. Follow:ng this, they were presented with
two practice (or trial) segments and asked to make their individual
ratings. Group responses to these practice segments were then d1s-
cussed and any ambigu1t1es cleared up.

During the third hour, the thirteen test segments were administered
one at a time. Subjects were seated at a table aorroximately =ight feet
from a 17-inch television screen with partitions between them. Each
tane segment was preceded by one or two introductory sentences ¢ pro-
vide subjects with a frame of reference for viewing the tapz. Saomotimes
this would consist of explaining an unfamiliar ohrase in the tass. {such
as "gun up"”) or informing subjects how many indiv’auals ar the screen tn
consider as part of the team. Since some c¢f the segments contained
extraneous noise (both visual and auditorv), subjects were cautione: not
to make assumptions about what was taking place on the tapes in the
absence of data, but simply to judge on the basis of what thev sar or
heard. Each sseqment was shown twice, after which the subjects made
their rat1ngs. The test segments were presented in a fixed order at all
test sessions, the mortar scenes occurring first, followed by the bridae
building scenes.

Subjects followed a two-step process in rating each tape segment,
The first step was to decide whether or not each function was present in
the segment viewed, and to enter a "yes/no" hinarv decision in the
appropriate space on the answer sheet. Then, for each function per--
ceived as being present, the accompanying set of scales was to be rated.
If a3 function was judged as absent from a oartwcular seament, the scales
for that function were not used.

Resuits

Descriptive Statistics

Tables 4, 5, 6, and 7 present summary information for the ratings on
the Orientation, Resource Distribution (Load Balancing), Activity
Pacing, and Response (oordination scales. The first column of each
table displays the number of subjects that judged the function as ore-
serit in each stimuluys tape seqment., The remaining columns present the
mean ratings on the three or four scales developed for each function.
The ratings were made on scales rangina from one to seven.

The means contained in Tables 4 through 7 were calculated only for
those raters who had judged that the taxonomic function was present in a

27




g0 A B Aean om0 R Sa RSl P She R e -Rie D he 2]

T W ITTRT W N

Jarara B

-.

LR M gt

LA T o L vAY

*juauwbas _ouucoum

"UWN0D 3544} Uf UKOYS S43TEJ JO J3QUNU UO PISRQ SUBIN,
. ©s43304 6] 4O [PI0F © 3O u:o_

-00°2 00°€ 05°2 00°2 2 . [eAdL4334 40y
: J9340dsued3 03 Aeq bupyoeyy ‘gl
TN} SL 1 0571 SLL ¥y : Keq Buypdde} jeoq 4amod 2!
00t 00°¢’ 00°€ - 00z - L . gheq 03 je0q
‘ woay judwdinbd buiauajsuea] |1
91 19°1 {9°S 91 9 sdwea ayy bupsamoy -0l
002 9°v 9'9 13 38 B £ , sdwes 9yl Builiil 6
0s°t 00°¢ 00°€ sy 2 3j04 3y} pJeoqe buiwod sydonal °8
00°2 00°€ 00°¢ 00°2 l 3404 3y3 03 3e0q @yl Bupysel L
98°¢ 6L°€ 7 2 £6°¢ 4% (2°v) spunca 834y3 Butaly 9
62°1 $6°2 - GE°E Iyt Ll ‘uoLIR|0LA A33jes
YItM spunod aaayy bupaty. °§
00°2 00°¢ 00°L 00" 1 1 £S23042 uojyjunuue Y3 M BupyaoM ‘¥
09°1L 082 00°€ 082 K- : ) ayeys bujpwie yIim
uew 03 unjIedjunuWo) °¢
SL°¢ G2°¢ 00t £y 91 . punoa 3auo bupaid 2
vie 98°2 62°¢ 6272 L : uoj3oe 40y bujaedaad ‘|
30 ._wﬂ.ahv o wwcuwﬂw_n s |3UBSAAg . 3uaubag snini.3s

253192C Bujyey padoysuy A{|edoiaeyag

uop3oung bulbpnp -
sJ4a3ey 40 Jaquny

Judwbag ade) sninwiis yoel 40y
SuRdy 31025 bujjey UOEIdUNG UOELIRIUILLQ - )

v 3levL




*juawbas |043u0)
CUWN0D 3S4i4 L} UMOYS S4dJeJd JO J3QUNU uO paseq m:mwzm
*SJ310A 6| 40 [RI03 @ 3O uzoP

£

0S°S ov'v - 0L's ol jeAdLalad Jo4
Jajqodsueay 03 Aeq buiyoeday ‘gl
Ly g€ ) v5°S €1 Aeq bu;dde; jeoq Jamod 2|
89°S QLY B8Sv ci o {eq 03 jeoq
. ] wodj judwdinbad bujidagsueay |t
00°S 08°¢ 0L°¢E -0t - sdwe.: 243 Bupaamol 0l
€v°S 00"V A a ] sdured ayy buplspl 6
05°S 0s°v SL°9 ] 3404 3y} pdaeoge bujwod sYOnNu) ‘B
£G°S 7 90y Ll 3404 3yl 03 3ecq ayj burysel °f
9%°§ 69°€ 8CY £l , (2°%) spunoa a34y3 buiary -9
00°v 09°¢ 0o S ‘ uoyje{ota £3ajes
: Yiim spunod 3duy3 bupaid g
00°9 00"t 00 9 (593841 UOJILUNLR Y3 4M BUfYION b
62°S v6°€ Les 91 aye3s bujwie y3im
, uew 0} uojjedUNUIC) °f
SL°S SL'Y 80"t £l punoa 3uo buyayy ¢
€Ly Ly°€ Lv'e st uoy3oe 404 bupaedaag i
K1Liqe UG ENb3I ICNEDED)] EUCLERE -Juawbasg snnwils .
-3bueyouaju] /13uu0s.1ag uoL3ouny BuLbpnp

2s31®ds Bugyey pasoyouy A|jesojaeydg

Sd3jey 40 A3QUNN

Juswbag ade) sninwils zunu‘gou

SURIN 21 0IS Dupjey UOEIdUNG UOLINQLJAISLQ 33UNOSIY

S 378vL




*juswbas —o;p:oum

U (0D IS4 UL UMOYS SJAJRJ JO J4AQUNU UO paseq mcmwzm

"s4ajed 6| O L3203 ® 30 3N,

uoLzLuny mc_mvzw

2531e2S Buijey padoyouy Al les0¢ARYyag

S4330Y 40 J3quNy

00°¢ 0¢°¢ 09°'2 S {vAS UL U0y
49340dsueay 03 Aeq bujyoeiyy €l
0S°€ CTARY A ¥ Aeq buiddel jeoq 4amod °zl
00°t €8°¢ £8°Y 9. Aeq 03 jeoq -
wodj juswdinbd bujpdadjsued] it
02°¢ 00°¥ 09°¢ ) S . sdwea ay3 butuamol ‘0l
% 34 £E°¢ 00°¢ - £ sdwed 3ay3 burijil ‘6
08¢ oy 02'v S 1484 3y} pueoge bujwod sydnal ‘g
] SL°€ 5L°¢€ 0S°¢ b 3484 ay3 03 jeoq ay3 buysel °f
SL°E 05°2 0S°€ 8 ) (Z°¥) spunoa 3a4yy buiary -9
05°¢ 9°2 0s°¢ 9 uoije oA K3ases
] : : Y3 M SPUNod 3sayl Bupayy G
- . 0u‘e 00°2 0Ss°1 b4 £S9384D uojjtunuwe yIpM BupyuoM ¢
19°2 (X208 00°€ € ae3s bupwie yjim
. : uew 0} UOIRIfUMUMLO) °E
. €8°¢ e AN 9 punos duo bupaii °2
, rZAl 68'v 82§ 8L - uog3de Joy Bupaedasd |
KILLLQESLA - SU0 138D L UNU0?) Le4auay (349534d Juaubas mspaewum, )

. quawbas ade) SNINWLIS YoRI 404
suvdy I eds bupjey uopjoung bupoed LAY

9 378Vl

40




*quaubas _obcoum_
“UWN[0D 3S4l} UL UMOYS S483R4 4O J3GUNU UO PIsSeq sueay,
) ‘ "S4a3ed 6L 4O €303 © JO INQ,

00°v ~ 06°€ g9L"S AN 6l LeAatalad 404
J49340dsuea3 03 Aeq buryoelyy €l
65°2 v6°2 LL°E L€ , LL Aeq buiddey jeoq Jamod 2|
69°¢€ oo'e LE°S. 00"V £l , Aeq 03 jenq
wouy judwainba buiduagsuedy i
(21 . 65°1 (R A1 - 90°S | L1 . sdwea 3y3 butaamol 0L
vl 8l £G9°S LTS 6L : sduea 3y, bui3sLl "6
9¢°¢t I X4 v8°¢ L' 61 34ed 3y3 paeoqe bujwod syonal ‘8
68°¢ et 9G6°S 68°Y , 8L 334 3y} 03 jeoq ayy bupysel °/
4 A 89°¢ 1e2°s v8°t E 6l (2°¢) spunoa d3ay3 burary -9
8L°¢ 8L'¢ ¥6° v 62°¥ Ll uoL3eoA K1ajes
YIim spunoa 334ay3 buary g
€L 9wl 00°S .~ 00°E 41 597840 UOjIjunuwe y3 M Bupyaon ‘b
eLE 90°¢ 22’y ey 8l aye3s bujwie yiim
. ‘ ) ‘ . uew 03 UOLIBDdLUNUALO) ‘€
L'y v6'E L9°v 82t ] 8t punod auo buydry 2
S0°S 'y - LE°S LE°S . 6l uoj3doe 4oy mc\_..s%.& 1
. N 1
A3pae|puissig Juawbas snpnwilc :

A11X3|0WOJ JUSWOALOAU]  |eJ4dudy qUasaAd
/AyeL il ! o :o.Su_P_E buibpnp

sJdajey 40 J48quny .

2s31eds buijey paaoyduy K| |eaoiAeyds

Juowbag ade)] snihwilS yoel 404 .
. m:uvzopeummcﬁuxcozu::u:ozcﬁv..oouum:ogmwz

L vl




particular tape segment and subsequently provided ratings on the corre-

sponding scales. Thus, the number of data points contributing to each

mean varies from cne tape segment to another, and from one taxonomic

function to another. The actual number of ratings comorising each mean
s «hown in the first column of each row.

General1y, when the majority of raters judge that a function is not
present in a specific tape segment, the mean ratings for those subjects
judging the function as present is expected to be relatively small,

This hypothesis stems from the assumption that the dimensions are inter-
nally consistent with the taxonomic classification judagments regarding
~ the presence of the function. ‘Although the data presented in Tables 4
through 7 provide some support for this hypothesis, the pattern is not
completely consistent. This result may be a function of the larger
variance of means based on few ratings. Alternatively, the findira may
suggest that at least some subjects were not interpreting the function
and scale definitions in the same wav.

Reliability of Ratings

As discussed previously, two tvpes of ratings data were collected.
First, raters were asked to decide whether or not each of the four
taxonomic functions was present within each tape segment. The data
resulting from this rating process consisted of binary decisions reore-
senting the presence or absence of each taxonomic function for each tape
segment for each rater. Second, raters were requested to provide rat-
ings on the scales for each tape segment in which they decided a speci-
fic taxonomic function was present. These scales indicated the degree
to which several different dimensions of the function were evident in
the tape segment as well as the extent to whxch the function as a whole
occurred in the segment,

The re11ab111ty of the presence/absence decisions was estimated
using an intraclass correlation coefficient based upon the 19 raters'
decisions for the 13 tape segments. Table 8 presents the estimated
reliability coefficients for each of the four taxonomic functions in-
vestigated., The coefficients correspond to the ICC (?2,1) coefficient
presented in Shrout and Fleiss (1979). Consequently, the estimates are
based on the assumption of random effects for raters and tape segments,
with between-rater differences treated as one component of error. It
can been seen in Table 8 that the raters showed a higher level of aaree-
ment in identifying the presence of the Orientation Function than they
did in identifying the other functions.

The reliability of the scale ratings was somewhat more difficult to
determine. Because the raters only provided these ratings when they
decided that a taxonomic function was present, the resuiting data struc-
ture was not completely factorial in nature. That is, not every rater
provided a data point for every scale bv tape segment combination.

Thus, the data were not amenable to standard analyses of variance lead-
ing to intraclass correlation coefficient estimates of reliability.

An alternative procedure based upon effect-coded multiple reqgres-
sions was therefore derived tn yield estimated reliahilities for the
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‘ TABLE 8

Reliabilities of Presence/Absence Decision
for Each Taxonomic Function

Function Intraclass Correlation
Orientation - .387
Resource Distribution .167
Activity Pacing ‘ .180
Response Coordination ©L160




scale ratings. Specifically, for each scale, an effect-coded multiple
regression was performed with the ratings as the dependent variable, and
dummy vector sets for the rater effects and the tape segment effects as
independent variables (cf. Kerlinger & Pedhazur, 1973). Due to the
nature of the data collection, the two vector sets were non-crthogonal

{i.e., not independent). Although the regressions can generally be
thought of as mimicking the corresponding analyses of variance, the lack
of independent effects requires an a priori order of entry for the
independent variables to achieve partitioned sums of squares summing to
the total sum of squares. Since between-subject effects are normally
treated as an error component with respect to reliability (assuming
random raters), a conservative estimate of between-tane segment effects
(true variance) is obtained by entry of the dummy coded rater vectors
prior to the tape segment vectors. After the variance is partitioned in
this manner, the derivation of omega squared estimates is relatively
straightforward (cf. Hays, 1973, p. 682). When these estimates are
treated as intraclass correlation coefficients, the Spearman Brown
formula can be used to provide an estimate of the reliability of the
mean rating for ten judges (cf. Shrout & Fleiss, 1079).

Table 9 presents the est1mated reliabilities for the scales where
the coefficients were derived in the manner described atove. The first
column presents the estimated reliabilities for a single judge. These
coefficients are conservative estimates of the proportion of ratinas
variance due to true between-tape segment differences in the perceived
level of the taxonomic functions. The second columr of the table ore-
sents coefficients for the mean ratings by ten raters and can be inter-
preted as conservative estimates of the proportion of variance in the
mean ratings by ten judges attributable to “true" differences in the
tape segments.

Most of the scales resulted in moderate Tevels of reliability
consistent with reliabilities typically obtained for similar scales in
other studies (Schemmer, 1982; Fleishman & Hogan, 1978). Generally,
decisions (or actions) based on ratings data are based upon consensus or
mean ratings. Consequently, the estimates d1solayed in the second
column of Table 9 are important.

With the notable exceptions of three scales,. approximately 50% to
- 75% of the variance in mean ratings by ten judges can be attributed to
actual differences in the degree to which these functions were judaed
present., The reliabilities of the Personnel/Equipment and Interchange-
ability scales of the Resource Distribution Function, and the Visibility
scale of the Activity Pacing Function were considerably lower than the
reliabilities of the other scales. An examination of the data indicated
that these smaller reliabilities may be due to smaller between- taoe
segment variance as opposed to larger error variance terms. That is,
the raters were not exhibiting greater disagreement, in using these
scales; rather, they did not judge the 13 tape segments as having dif-
fering levels on these scales.
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TABLE 9
Estimated Reliabilities of the Rating Scales

Scale 1 Judge . 10 Judges
Orientation
General o ‘ .187 | .697
Number of Personnel 231 .750
~ Duration - 115 .565
Number of Types , .361 .850

Resource Distribution

General 70 . .429
Personnel/Equipment 0 0.
Interchangeability .017 .147

Activity Pacing

General .091 .500
Communications 132 . .603
Visibility .006 .057

Response Coordination

General .102 .532
Involvement - .148 .635
Complexit.y .254 J73
Similarity/Dissimilarity .374 .857
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Interscale Correlations

The next step in the data analysis was an examination of the degree
to which the various scales within each of the four taxonomic functions
were correlated. An examination of such correlations allows tentative
‘conclusions reqarding the utility of,qathering multiple scale ratings
and the internal consistency of the scales grouped by taxonomic func-
tion. If the scale ratings show moderately low levels of correlation,
it can be inferred that raters are distinquishing among the scale dxmen-
sions and applying them differentially. Conversely, if the scale rat-
ings are highly correlated, then the raters are not differentially
applying the scales and, 1n effect, multiple ratings cn one dimension
are being gathered.

It is also possible that the various scale dimensions tend to co-
occur across tape segments. That is, the possibility exists that pairs
of scales represent different dimensions which happen to be present to
similar degrees in the set of 13 tape segments. Any resulting covari-
ance across tape segments would therefore be due to a "real" correlation
between function dimensions even if raters were distinguishing among the
function scales. To partial out this possible data effect, all correla-
tions were based on within tape segment covariance of scale ratinas.
Specifically, for each of “he 13 tape segments, the interscale correla-
tions were calculated across those raters who had decided that the
taxonomic function was present and had subsequently provided ratinas on
the function dimensions. Then, for each scale pair within a taxonomic
function, a sample-size weighted mean correlation was calculated utiliz-
ing Fisher's r to Z transformation. Table 10 presents the mean within-
tape segment interscale correlations derived in the above manner.

In general, the scales within each taxonomic function show moderate
levels of correlation.. Further, the magnitudes of the interscale corre-
Tations are consistent with the reliabilities of the component scale
pairs (see Table 9). For example, for the two low reliability scales in
the Resource Distribution Function (Personnel/Equipment and Interchanqe-
ability), an effective correlation of zero was obtained. The correla-
tions in the tabie are generally large enouah %0 indicate that the
multiple scales within each dimension were being used consistentlv by
the raters, However, the correlations are not large enough to imply
total redundancy. Further research is needed to address the utilitv of
the multiple sca]e approach.

Discussion

Considering the preliminary and prototypic nature of the scale
development process, the results are encouraging. With few exceptions,
the rating scales had levels of reliability which were moderatelv high
and well within the range of values tvpically cbtained for these tvpes
of scales. They clearly represent a satisfactory level for the first
application of the taxonomy by relatively unsophisticated judges.
Reliabilities would be expected to increase if expert judages were used
after a somewhat extended training period. Overall, the Orientation
Function scales appeared to have the highest reliabilities. Response
Coordination also yielded fairly high levels of reliability.
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TABLE 10
Average Interscale Correlations within Tape Segments

Orientation
Number of
General Personnel Duration
Number of Personnel .374 - -
Duration ‘ .679 . 435 .-
Number of Type: .296 .400 .419

Resource Distribution

Personnel/

General Equipment
Personnel/Equipment , .593 . .-
Interchangeahility .256 -.022

" Activity Pacing

General  Communications
Communications. | .577 --
Visibility .405 115

Response Coordination
General '~ Involvement Complexity

Involvement .416 --, --
Complexity .588 .323 --
Similarity/Dissimilarity .406 .223 .478
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There are, however, a number of prob'lems that indicate a need for
more work before the scales are ready for training and diagnostic appli-
cations. 1In general, there appeared to be what might be called an
acquiescence response bias in using the scales, That is, subjects were
inclined to say the function was present when project staff felt it was
not, or to see it to a higher degree than judged by the project staff.
This can be seen in the fact that, in the control segments (tapes 4 and
il), none of the proportions ever reached 0.0. This presence-absence
discrimination was best for the Orientation Function where only one

. subject indicated that he saw the function in each segment, as opoosed

to the Response Coordination Function where more than half of the sub-
jects indicated that they saw the function in both segments. These
discrepancies are probably related to the effectiveness of the trainina
given to subjects. Perhaps the training segment distinquishing between
coordination and non-coordination in situations with high activity
levels was inadequate. Such an acquiescence bias could also explain
those instances in which a majority of judges decided that a function
was not present, and the remaining judges rated the function as present
at a relatively high level., One hour is certainly not a lot of time to
turn naive subjects into experts on detecting team functions. In fact,
considering that the judgments required an inference about the purpose
of the behavior observed, the effort was relatively successful.

~Several other problems are also apparent in the results. One of
the scales (Activity Pacing--Communications About Speed/Timing Changes®
was inadvertently given an implicit zero end-point in the verbal anchor,
while all the other scales have an. implicit non-zero baseline as the end
point., However, this error apparently had little or no effect on the
scale's reliatility, and similarly, a minor effect on the scale mean.

Three of the scales yie]ded very low rel1abi11tv estimates. Activ-
ity Pacing (Vls1b111ty) had a re11abi11tv of only .057. This was not
too surprising, given that this is probably one of the harder scales to
use. What was more surprising was the fact that the Resource Distribu-
tion scales were applied so unreliably. This function was considered
relatively easy to observe and was expected to have higher reliabili-
ties. Clearly, future work will require a closer examination of these
functions and scales to determine the precise cause of their poor show-
ing.

A related question that needs review in future research concerns
the adequacy of the scale anchors. Perhaps some other dimensions of
these functions could have resulted in higher reliabilities. One scale
(Response Ccoordination-~Similarity/Dissimilarity) obtained very satis-
factory reliability values. However, the question of whether this ‘
dimension is really central to Response Coordination or whether it is a

- dimension which is unrelated to the gqlobal function is one which needs

further study. Finally, of course, the Motivational Functions must
eventually be dealt with in some satisfactory manner.
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CHAPTER 7

FUTURE RESEARCH PLANS AND CONCLUSIONS

Although the laboratory study described in the previous chapter
represents an important step in the development and validation of the
taxonomy and measurement scales, a great deal more work needs to be dcne
in moving toward the eventual goal of empirically studying Army teams
performing their primary functions in realistic settings. The first
part of this chapter contains recommendations for future research and
discusses some of the strategies and issues tha’ must be considered in
planning such research, It begins by discussing the need for further
developmental, well-controlled, laboratory-based research, and then
proceeds to a discussion of the observation of large numhers of Armv
teams in various settings. The second part of the chaoter summarizes
the conclusions of the present project.

Recommendatfons for Future Research

As indicated in the previous chapter, additional work on the mea-
surement scales and the taxonomy should probably be undertaken prior to
their full-scale implementation. For example, the function definitions
used in the pilot study were brcadened somewhat from the formal tax-
onomic definitions provided in Chapter 5. This step was taken so that
the preliminary laboratory validation study could be carried out in a
broad, developmental context. In future research, it would be useful to
focus the definitions used in the training materials and perhaps to

"include additional functions.

The reliabilities obtained in the laboratory study clearly indicate
the need to provide subjects with additional training. Training could
be improved by giving more examples of the specific functions being

- defined, as well as clearer and more specific examples of the distinc-

tions between functions. It seems likely that 2dding three or four more
practice tapes (only two were used in the study) would substantially
improve the level of training and therefore reliability--particularlv if
the practice tapes ccntained illustrations of specific definitional or
rating problems. One problem that might be addressed in an expanded
training program.is the tendency to respond toward the high end of the
scale. Other rating problems associated with specific situations could
also be dealt with in an expanded training program, with the hope that
practice on these kinds of problems would generalize to new situations.
Information of this type could bte obtained by examining scale usage in

different settings that have identified similarities and dissimilari-
ties.

It is recommended that the next study in this serfes also be con-
ducted in a controlled, laboratory setting using videotaped stimuli.
This reccinmendation is consistent with the general principle of main-
taining as much control as possible during the developmental staae of an
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effort and proceeding in a systematic fashion. While it would probably-
be informative to use some of the same stimulus materials utilized in
the pilot study, it would also be important to add or substitute a
variety of new stimulus seaments. These can be obtained from existing
materials or by videotaping new scenes. If additional videote2oing is
contemplated, it is recommended that teams which operate in a repetitive
mode and in a fairly restricted geographical area be observed. The best
example of this requirement from the pilot study was the mortar team.

If a decision is made to obtain stiﬁulus'mater1a1s from teams that

~ do not fit this description (e.g., infantry squads on movement-to-con-

tact meneuvers), then it is orobably advisable to create the scenes
artificially by directing the action along certain lines and at certain
times. With proper development of scenarios, based on real-life obser-
vations, it is possible to obtain videotapes that are just as realistic
and of much higher quality than those obtained by simply taning onaoina,
unrehearsed training activities.

The number of raters to be used in future studies will depend, in
part, on the levei of reliability that is corsidered accentable by the
researchers., As indicated in Table 9 in the precedina chapter, most of
the rating scales, even at this early stage of development, achieved
acceptable levels of reliability with ten judges. Presumablv, the
reliabilities would increase with improved training, and it may be
possible to utilize as few as two or three judges in some applications.

Constraints on the types of judges used should be determined by the
particular goals of the research. A more sophisticated use of the
scales--for example, using them to determine optimal amounts of a parti-
cular function in a particular situation--may require qualitative judg-
ments that only certain twes of experts can make. In these types of
criterion-related studies, therefore, it may be advisable to use job-
content experts. However, for simplc detection of functions, anyone

- familiar with the tasks and qoals, and with the function definitions

should be able to make adequate judaments wiih proper training. As
indicated by the results of the pilot study, totally naive suhiects can
apparently be trained to reliably detect the presence of functions in
two very different Army settings.

Eventually it will be necessarv to validate the scales in an actual
Army field setting. From the broadest validation point of view, it is
desirable to study as many different types of teams as possible. In
terms of maximum utility for the Army, a sampling of combat, combat

. support, and service support teams should be undertaken., Several dif-

ferent tacks and task settings should be studied within each of these

' broad categories., The duration and complexity of a particular task

setting should also be considered in making judgments. For example, it
may be necessary to experiment with the ability of judges to make accu-
rate ratings over differing time frames. In the pilot stucy, ratinas
were based on scenes with durations not exceeding two minutes. Teams
and tasks should also vary in the extent to which they use a few or many
people. Almost inevitably, large, highly interactive teams are qoina to
be more difficult to describe than small teams operating in a minimally
interactive mode.
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Construct vaiidation of the taxonomy and the measuring instruments
is most Ilkely to be effected by means of criterion-referenced procedures,
as specified in some model of team performance proposed by job experts.
For example, a mortar expert might develop a model of mortar effectiveness
by proposing certain relationships between the functions and team perform-
ance. Such factors as weather, condition of the equipment, level of
strength of the team, amount of experience the individuals in the team
have, as well as the amount of experience the team members have working
with one another as a team, would all be factors that would have to be
included in a comprehensive model of mortar crew effectiveness. Then,
using acceptable criteria of mortar crew performance, such as speed of
resounding to various commands and accuracy in carrying out the fire
direction center orders, performance would be correlated with the various
ratings of the functwons To the extent that the relationships were
consistent with those proposed in the model of mortar team performance,
the functions would be validated.

A somewhat less rigorous form of construct validation would not
require the intervening step of a model of crew performance. Instead,
a number of teams would be observed and rated. These teams would be
identical in terms of their mit<ion and equipment--for example, dis-
maunted 81 mm mortar squads fi. ing at the command of a fire direction
canter, The teams should vary systematically on certain dimensions
considered to be critical to the operation of the team, such as those
listed in the paragraph above. Function profiles for each of these
subcategories of teams would then be developed for those teams considered
to be ineffective.

It should be possible to develop reliable profiles which character-
ize each of these subcategories and which are reliably different from
‘one another. For example, the function profiles of an effective mortar
crew consisting of recent graduates of Advanced Individual Training
(AIT) who have never worked together before should turn out to be dif-
ferent from the function profiles of an ineffective mortar crew of
similar composition. One might expect high levels of Orientation and
Response Coordination in the highly effective teams, but much less
activity of this type in the ineffective teams. On the other hand, for
highly qualified, lona-term teams, the oppesite pattern might be ex-
pected. This type of approach has the advantage of allcwing the data to
determine what the relationshins are, rather than our attempting to
intuit them before the fact. In the long run, this may be a more desir-
able data analytic strategy to follow.

In summary, then, there are still a numbar of intermediate, de-
velopmental stages which need to be accompl1shed before any final imple-
mentation of the taxonomy or its measuring scales occurs. The particu-
lar research path chosen will depend on the ultimate goal of the re-
search, whether for diagnostic purposes, training purposes, ¢r purely
theoretical purposes. The recommendations ard quidelines proposed above
should assist any research strategy in accomplishing its goals.

Summary and Conclusions

The Army's need for more effective teams is clear. . Training is
obviously an essential part of addressing this need--in particular,




training on team functions which would help members to more effectively
incorporate their skills into a mission-related product. This tvpe of
training, however, is almost non-existent because of the current lack of
understanding in this area of team behavior.

‘The work described in this report represents a significant steo
toward understanding the problems of team effectiveness. It focuses on
the development of a conceptually sound taxonomy of team functions that
ts, at the same time, a useful device for quiding the development of
procedures to measure team activities. The report also 'highlights many

~ of the conceptual as well as practical problems involved in develoning

and implementing a taxonomy of team functions.

The early attempts to use the provisional taxonomy developed bhv
Nieva, et al. (1978) indicated both strengths and weaknesses in the
original taxonomy. These findings led to a reanalysis of the taxonomy,
resulting in more precise definitions and distinctions between the
functions, as well as an overall reorganization of the taxonomy. Con-
ceptually, the main issue was how to classify the various functions into
a taxonomic system that was neither so narrowly stratified as to he
unwieldy and confusing, nor so broad as to lose useful distinctions for
understanding team activities. The revised taxonomy represents a first
attempt at operatioha11z1ng the function definitions.

The laboratory study described in Chapter & indicated that naive
raters could make reasonably reliable observations of team functions in
the proper circumstances and with adequate training. One of the
problems encountered, however, involved a tendency to "see" a function

.when it was not really there (acquiescence response bias). .This oroblem

indicates a need to improve the observer training somewhat, but also
suggests that the conceptualization and definition of the functwons need
more work in order to permit functions to be more easily differentiated.

As a whole, the project demonstrated that it is possible to use the
taxonomy in military settings and that the rating scales are usable for
at least two totally different military settings and missions. The work
is clearly still in the developmental stage and requires substantial
additional work before the taxonomy and its related measuring

. instruments are ‘ready for operational purposes.

Ultimately, of course, the qoal is to relate team functions to
observable criteria of team effectivenses.. The next step in this proi-
ect, therefore, should probably include some criterion-referenced va-
lidity work in which military experts are trained in the meaninag and
observation of the functions. Their judgments about team effectiveness

~ would then become the criteria against which the rest of the team func-

tion data could be validated. Once the link between team functions and

.observable criteria has been successfully established, it will be pos-

sible not only to observe team functions, but also to train teams to
more effectively accomplish their missions. This project provides a
basis for additional research which will eventually lead to the accom-
plishment of these goals.
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INTRODUCTION TO STUDY

Welcome to the Advanced Research Resources Organization. My name
is Sam Shiflett and this is Ellen Eisner. We will be working with you
during today's session.

The project in which you will be participating today is sponsored
by the Army Research Institute. It is concerned with the question,
*What is teammcrk, and what makes a team successful?" As I;m sure you
realize from your own experiences, the sucﬁess of an activity in which
two or more people are involved is not necessarily guaranteed by the
individual skills of the people invo]Qed. Very often it.i5 the presence
of another factor--the ability to work together and coordinate as a
team--that determines the degree of success of an operation., This
project focuses on the teamwork aspect of group interaction. It attempts
to define or break down the concept of teamwork intc discrete or separate
team functions which can be observed. Ultimately, if it turns out that
we are successful in describing or delineating team performance, it
will become possible to develop programs for training the functions in
a team context. The long range result then is that team performance
may be enhanced. |

What I have just given you is a broad overview of the project. Let
me now be more specific about what ycu will be doing. We have already
developed a preliminary list of team functions, and are now at the point
where we aré'ready to test their usefulness. You will be viewing video-
tape segments of actual teams at work; and we will be asking you to
pick out or identify the team functions which you see. We will also
ask you to make certain judgments about these functions on the rating
sheets that we have prepared. These judgments deal with the amount or

"extent of the function present, its frequency, etc. Naturally, in order
to do this, you will have <o have some training in what the functions
are, and some background information on the work performed by the
particular teams you are observing.
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Our game plan is as follows. First we will familiarize you with
the two types of teams that you will be viewing on the videotapes--the
Army bridge building team and the Army mortar squad. Then we will
familiarizé you with the team functions. We will explain them to you
in detail and make sure that you understand their meaning. We will also
go over *the rating sheets you will be usin§ to record your judgments.

“Following all this, we will begin the testing itself. The entire train-
ing and testing procedure should take approximately three hours.

Dd you have any questions at this point?

0.K., before we can begin, I need you to complete this consent
form (pass out forms).‘ The form basically repeats the information I
have just given you about the'study. It also contains a statement
about the manner in which we will treat the data collected in the study
and the confidentiality of your individual responses. Please take a
moment to read and sign this form.

0.K., if there are no further questions, we will begin the training.

......................
............................




PARTICIPANT AGREEMENT FORM

You will be participating in a study designed to investigate team performance
in terms of its component parts or functions. The study is sponsored by the
Armmy Research Institute. Its purpose is to isolate and define aspects of team-
work which can subsequently be trained and used for improving team performance.

What we will ask you to do is view videotaped segments o? Army mortar and bridge
building teams, and decide whether certain team functions are contained in these
films. We will provide you with definitions of each function and an explanation
of the scales for recording your judgments. We will also familiarize you with
the goals and duties of the mortar and bridge building teams by showing you two
training films which we have prebared. The entire training and testing pro-
cedure will take approximately three hours.

You will be paid $20 for your participation in this study. As ' a volunteer, of
course, you are free to withdraw from the study at any point; however, since we
nust discard‘the data of anyone who withdraws, we'urge you not to become a
participant at this time unless yod intend to ccmplete the session. (If you do
withdraw for any reason, you will be paid at the rate of §$3 per hour for the
time you have participated.) ‘

The data collected in this study will be held in strict confidence. No individual
participant will be identifiable by name, and data will be presented in statis-
tical form only.

There is no risk to your safety or health from participation in tﬁis study.

I certify that 1 understand the research
described above and am aware of the nature of
my participation in it. 1 hereby agree and
consent to serve as a subject in this study.

date signature

NOTE: Extra cobies of this consent form are available from the study adminis-
trator if so desired.
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INTRODUCTION TO THE CONSTRUCTION OF AN ASSAULT RIBBON BRIDGE

~ An assault ribbon bridge (or raft) is constructed‘during an assault
mission when equipment or vehicles must be moved across a body of water,
such as a river or a wide stream. The ribbon bridge consists of separate
bays or sections. Each bay is about twenty feet long and wide enough
to accomodate most Army vehicles. The bays are linked together to form
a bridge or raft. The length of the bridge can vary, but there must be
at least one interior (or central) bay and two exterior bays or ramps
for loading and unloading. | )

In the films you will be seeing in a few moments, a five-bay raft
will be constfucted; it will have three interior‘bays and twc ramp bays.
The bays open and close like an accordion and are transported to and
from the river in specially designed trucks called transporteré. Povier
boats are used to maneuver the bays in the water during the assembly N é

)

process. The boats are also used to provide power when the bridge is
used as a raft, and provide stabilization when it is used as a bridge.
The boats are transported to and from the river in specially constructed -
trucks which have a cradle for the boat to rest 5n.‘ §f~

Generally speaking, the process of assembling the ribbon bridge
consists of the following steps. First the transport trucks carrying
the bays, boats, and bridge personnel arrive at the site. The trans-
porters back up to the water for unloading the bays and boats. The
boats are launched first. One boat serves as a safety boat and is
. stationed downstream during the entire operatibn. The other boats are
~used to maneuver the bays to the appropriate location on the river,
After the boats have all been lauhched, the bays are released into the
watér one at a time. As each bay is launched, one of the power boats
is tied to it. That boat then propels the bay to its desired location.

In the films you will be observing, two central bays are each
maneuvered by a power boat operator toward the center of the river. The
power boat oﬁerators then guide the bays together. When they are
properly positioned, the assembly crew connects the bays One boat

A-4




remains lashed to the two-bay unit while the bther boat returns to the
launch site to pick up the third central bay which is being launched at
that time. The third bay is maneuvered to the two-bay unit and attached.
A similar pfocedure is followed for each of th2 two ramps or end bays. '
After the raft has been completely assembled, the pdwer boats are attached
to its side and used to propel and maneuver it across the river with its

4 cargo. A.five-bay raft can usually be constructed in 20 to 25 minutes
under good conditions (e.g., if current velocity isn't too great).

The job of assembling and disassembTing the ribbon raft is performed
by an Engineer Bridge platoon. The platonn is divided into two sections:
(1) a transporter section made up of 25 individuals, and (2) an assembly
section made up of about 28 individuals. The transporter section, as
jts name implies, is in charge of -transporting the bays and boats, and
for launching and retrieving the bays and boats. The assembly section
is responsible for the actual assembly and disassembly of the bays. The
platoon sargeant usually serves as the raft commander and coordinates

" the anchoring process when one bridge is anchored at the shoreline.




NARRATIVE FOR TRAINING TAPE ON THE CONSTRUCTION OF
AN ASSAULT RIBBON BRIDGE

NOTE: The narrative which follows was prepared to accompany
the training tape on constructing a ribbon bridge. Although
it would have been useful to indicate the ccrresponding

' . counter numbers on the tape, the equipment used (Sanuo
Cassette Recorder VCRS00) did not have a reliable counter--
i.e., the numbers on the counter changed with each presenta-
tion. Major scene changes therefore are separated in the
narrative by paragraphs. The symbol "//" is used within
paragraphs to indicate places in the narrative where the
test administrator needed to pause or wait for a new scene
to appear. ' ' »

- (START TRAINING TAPE)

In the first scane you'll see one of the power boats being launched
into the river. You can also see a view of the transporter as it pulls
away from the shore. // Now the boat is moving out in the river to
prepare for connection to the first bay.

The next scene shows the launching of the first of the central bays.
Immediately the boat comes over to attach itself to the bay. The men
lash the boat to the bay with ropes. This is done so that the boat can
maneuver the bay in the water, It also enables the men to run back and
forth between the boat and the bay, carrying material onto the bay that
is necessary for constructing the raft. Basically here you are seeing
routine preparatory actions for reéeiving the next bay.

The next scene shows the launching of the second‘centraI bay. //
Again, the boat comes up and grabs it, and then maneuvers it out to meet
‘the first bay. // There's the first bay waiting out in the middle of
the river. // The boats maneuver the bays into approximate position to
be joined together. // Here the men are using a pole to pull the bays
together, // ‘




LRSI I A

Here you see the arrival of the first of the end bays. (We didn't
see it launched.) Notice that it rides lower in the water than the
central bays. // Now you're seeing the end bay being connected to the
two central bays. // Notice that here the pole is being used as a hook
to bring the bays together. In the background here you can see the next
central bay (the last central bay) and the 6ther end bay onshore being
readied to be launched in the proper sequence-. ‘The exact timing of the
launch is determined by how far along the men preparing the bridge are,
and by when one of the boats can be released from the main bridge to go
and pick up the next bay., There's the boat being released now. //
There's the raft as completed so far. Off on the left you can see the
boat which just left the raft picking up the last central bay.

In this scene you see the raft basically completed. We didn't show
you the connection of the last central bay or the end bay because they're
essentially done in the same manner you've already seen. // Here they re
putting up the railing.

Fonl s R e

Next is a scene showing them attachlwg a boat to one s1de of the
raft. A boat is lashed to each side to serve as a motor for propelling
the raft. Once the raft is completed with railings up, boats attached,
and all other safety devices ready, the bridge is ready to receive
vehicles., // Here you see a front view of the raft ready to receive
vehicles. // A man motions the vehicle aboard. Normally only two
vehicles can be handled--either wheeled vehicles or track vehicles such
" as armored personnel carriers or tanks. // Once the vehicles are on
board, the ramps that connect the raft with the'shore are lifted, and
the raft heads on to the other side. Incidentally, the boat that is
from time to time séen f]oatiné in the background is the safety boat.
One boat a]wéys operates as a safety boat and is not involved in the
actual construction of the bridge, // Now the raft is being ferried
across the river. At the froht'bf the raft you will see a man standing
_with his arms outstretched, motioning to the two boats on the sides ahd,

in effect, controlling the amount of bower each boat provides. // When
the raft arrives on the other shore, the ramps are lowered and the




vehicles drive off. The raft then returns to the original shore and the
process is repeated until the entire set of vehicles necessary are
ferried across the river. //

Next you're going to see the‘disassemny procedure which 1s the
whole process in reverse. Thé initial scene shows them disconnecting
the latches and locks that hold the end bay to a central bay. // You
can also see the boat being attached to the end bay. // When the latches
are released, the end bay is essentially pulled away by the boat. It's
then maneuvered over to the shore where one of the transporters is
waiting for it. // Here you see the transporter backing up to the
water. The bay transporters go to the river first, and the bays are.
pulled up. Then when all the bays are in, the boats are pulled in one
by one. The safety boat remains in the river until everyone else is
out of the river before being pulled in. Notic. that hand signals are
used to communicate with the boat and transporter operatbrs, since the
noise from the motors blocks the usual methods of communication. When
everything is loaded, the transporters drive off.

(END OF TRAINING TAPE)

Obviously, both individual and team skills are required in the
assembly of a raft or bridge. Individual skills refer to those activities
that can be performed independently of other team members. Team skills
refer to activities that must be performed in response to the acticns
of other team mambers, or that‘direct the actions of other team members.
Certain individual skills must often be learned before team skills, and
some team skills simply reflect additional demands--such as timing--
that are placed upon the individual as he perform: an individual skill.

Let me give you some examples of individual and team skills from
building a ribbon bridge. Drivihg the power boat is an individua] skill,
but operating it in response to the platoon sargeant's commands turns it
into a team skill. Using a t-wrench is an individua1 skill, but using
it in response to other team members' actions as they connect the bays
together is a team skill. Recognizing hand signals is an individual
skill, but using hand signals to direct transporter operators in backing
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into the appropriate depth of water for launching a bay is a team skill,
requiring the coordination of both the person giving the signals and the
person operating the transporter. Directing the launching of boats and
bays 1s also a team activity, since the supervisor must respond to, as
well as direct the actions of other personnel.,

- At first glance, it may seem that the assembly and d1sassembly of
a ribbon bridge is simply a serial task--that is, one in which a series
of actions are performed in sequence. However, there are other forms
of teamvork involved. Appropriate timing is critical to the effective-
ness and speed of the operation. Since tasks are sometimes performed
under conditions of restricted visib1]1ty or audibility, the use of
hand signals becomes essential to coordinate activity. |

Here are a few examples of bridge building activities that require
various types and levels of teamwork, timing, or coordination:

1. Timing or Sequencing the arrival of transporters, and
the launchwng of the bays and boats.

2. Assisting the transporter operators in backing into the
_ appropriate depth of water for the launching of bays
ard boats.

3. Using hand signals to guide the transporter drivers in
operating levers for retrieving boats and bays.

4, 'Boat drivers aligning the bays behind the transporters
in order to facilitate retrieval by the transporter
section,

5. Boat drivers aligning the bays and ramps for ccnnection.

6. Boat drivers responding to Signals from the raft
commander during the rafting operations.

7. Boat drivers maneuvering to prepare for 1nnediate pick-
up of bays upon launch,

8. Br1dge specialists working simultaneously on different
tasks and equipment in order to connect bays/ramps

(e.g., using boat hooks, ropes, t-wrenches, wrecking
bars, etc.). -

9. Raising and lowering of the ramps.
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INTRODUCTION TO MORTAR SQUADS

The job of 'the mortar squad is to provide combat support to the
‘infantry ground troops; The mortar'squad usually accompanies the
infantry into combat but stays behind the battle line where they set
‘up and fire the mortar. In the videotapes we will show you today,
you will see two different size mortars béing used--a smaller mortar
known as an "81mm" (which is the diameter of the barrel) and a larger
mortar called a "4.2" (four deuce) which has a longer firing range
~and greater accuracy.

Generally, the mortar squad fires on targets which are not
directly observable--this is known as "indirect fire". This, of
course, requires that they have accurate and precise information on
the location of their target. This knowledge is provided by the
Fire Direction Center (FDC). Here is the way it works: A forward

~observer (FO), who is actually in sight of the target or the enemy,
relays target coordinates to the‘FDC, usually by radio. The FDC

then computes the required elevation, deflection, and direction for
setting up the mortar. The FDC transmits this information by'telephone,
radio, or voice to the mortar squad. The squad then sets up the

mortar as directed and fires on‘command.

A typical mortar squad contains five men: a crew chief (or
squad ‘leader); a gunner; assistant gunner; ammunition bearer; and
assistant ammunition bearer. Sometimes, as in some of the taped
scenes you will see, the squad operates with one or two fewer men

due to personnel shortages.




NARRATIVE FOR TRAINING TAPE ON MORTAR SQUADS

In a moment you will see the training tape on mortar squads. ‘ﬁortar
squads can be either mounted or dismounted. In other words, they may
be fired from the ground in a dismounted mode or from the vehicle itself
in a mounted mode. What you'll be seein: in our tapes is a dismounted .
mode. Mortars can be transported either ty armored personnel carrier
(such as a tank) or, as we will see here, “n 2 truck-like vehicle called
a gaima goat. ' ‘

(START TRAINING TAPE)

In the first scene you will see the gain.ia goat pulling up to its

site. The mortar squad will then set up the gun and start unloading the
'rest of the materials which Qill include the anmunition and camouflage
netting. There are four basic pieceS cf equipment: the circular object
that sits on the ground called a basep1a£e; Me Tong tube which i5 the
gun itself; the bipod which is what the gun is supported on; and the
sighting unit which is attached last and is used to act0a11y sight the
gun. ’

Assembly of the mortar normally requires the coordinated efforts
of three men, and takes about 90 seconds if no problems occur. Two
aiming stakes are placed on a iine in front of the mortar and are used
as a reference point for aiming the mortar. You will notice in the tapes
that the gunner uses arm and hand signals to guide the man who is placing
the stakes. The gunner also uses the sighting unit on the mortar in
order to make the proper alignment. //

In this next Scene you can sée the gunner Sighting through the
boresight while the assistant gunner holds and moves the bipod, until
the gun is set up at the proper angle. // Nert you will see the gunner
communicating with the man out in front with the sighting stakes; he
comunicates both verbally and with hand motions. //

(STOP TAPE BYT CONTINUE MARRATIVE)
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There are three pieces of information that a ¢unner must know
before he can fire the mortar. One is the elevation; the second is the
deflaction, which is the extent to which the gun is aimed to the left
or the right; and the third is the actual amount of the charge on the
shell, The mortar shells come with a complete set of charges on them,
consisting of small bags of powder at the base of the she11; The charge
is adjusted by removing as many bags as necessary to come up with the
proper charge. When you hear "Charge Three" called, it means remove all
but three bags. '

The process for firing begins when the Fire Direction Center (FDC)
tells the mortar squad what the elevation, defiecticn, and charge should
be. When the squad is ready, the guhner will announce it to the FODC. ,
Then the FDC will either tell the squad leader to fire at his (the squad
leader's) command, or will tell him to fire when they (the FOC) command
it. When ready to fire, the assistant gunner or ar ammunition bearer
will take the shell and hold it in the end of the gun barrel without
releasing it. He will then shout that the gun is "hanging"--that is,
that the ammunition is hanging in the barrel ready to be fired.  This
is, in effect, a warning to everyone in the area that the gun is about
to fire. On the command "Fire," the assistant gunner releases the shell,
It slides down the barrel, where it strikes a pin; the pin sets off the
charges, causing gases to form behind the shell and forcing it out the
barrel.

. In the scenes you'll see in a mohent; we will show you the impact
of the shell. Notice the delay in time involved from the firing tb the
“actual jmpact. In this particular firing, the trajectory was fairly
high and the distance aboul a mile. Also notice the delay from the
visual impact to when you actually hear it. This situation is referred
to as a8 "direct lay" because the mortar squad can actually see where they:
are firfng. In many situations, however, the squad may be a fair distance
behind the enemy line or on the other side of a mountain ridge where they
are unable to see their target. This is known as an "“indirect lay"




‘situation. Information as to where the squad should be firing and their
accuracy is provided by a forward observer who is communicating with the
Fire Direction Center.

(RESUME TAPE)

In this scene you will see the mortar being fired for the purpose
of laying (or setting) the baseplate. This is done in order to set the
baseplate firmly into the ground. If you notice the gun carefully, you
will see it recoil backward and you'll hear the baseplate slam into the
ground. // ' ‘

Here is a scene of a Fire Direction Center. Each mortar platoon
consists of a Fire Direction Center and three or four mortar squads,
called guns--the 1-gun, the 2-gun, the 3-gun, etc. Here we see the Fire
Direction Center communicating with two of the squads, the number 2 squad

and the number 3 squad. Communication occurs either by shduting, as seen

here, or on a field telephone. //

. This scene shows the squad preparing to Tire again. In particular,
notice the man on the left removihg the charges from the 81 mm mortar |
shell; he's removing the excess bags, leaving only the bags necessary.
This is the number 1 gun or the first squad. // )

This scene shows the packing and unpacking of ammunition for the
four deuce mortar. //
Here you see the firing of a four deuce mortar, which is somevihat

larger than the 81 mm, and is a heavier gun. //

In this scene you see a squad member swabbing the bore. After a
few rounds are fired, the barrel needs to be cleaned. //

Here you see the camouflage netting being put up.‘ Whenever a squad
is going to be in an area for awhile, they are required to erect some
camouflage so that they will be less visible from the air and from troops
moving within’the area. Camouflage can be put up before the gun is fired,
after the gun is fired, or whenever it is appropriate. //

(END OF TRAINING TAPE)
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INTRODUCTION TO TEAMS AND TEAM FUNCTIONS

A team is a group of two or more individuals who are more or less:
aware of their existence as an identifiable group, and who are task-
oriented in that they work in some way taward a specific and identifiable
goal.

We are definiﬁg team functions as activities that basically serve
to create an efficient and harmoniously operating team that can move
toward the successful accomplishment of its goals. Team functions can
be thought of as serving to organize and quide a team. In particuler,
they are designed to permit individuals performing their own tasks to
operate in an integrated, coordinated manner with other team members.

A team may be thought of as a machine composed of a number of
individual parts (the people), each performing a spécific individual
task. The team functions are designed to create a machine which operates
in such a way that ail of the individual parts operate harmoniously.

This essentially comes about by individuals adjusting their activities,
their speed, their focus, and when and where they do things, in order
to fit the behavior of other people in the team.

A team func:ion has the purpose of making the team operate in
tune, instead of out of tune. It's kind of 1ike the engine in your
car. In order for the engine to run smoothly, each spak plug must
fire at the proper time and in the proper sequence. If the timing and
.sequencing is not right, the engine runs vefy roughly; and if the.
timing becomes extremely bad, the engine may not run at all.

Team functiohs, then, nave the goal of making the team run more
efficiently, more harmoniously--like a team rather than a group of un-
coordinated individuals. |

Different team settings and different team goals may require different
levels and different types of team functions. It is important to remember,
therefore, that a particular team function does not have to appear in any

" given situation. Whether the funct1on appears, and the extent to which




it appears, depends on many other factors. You want to avoid thinking
that "more is better," or that all functions must necessarily appear in
every setting.

A problem with pbserving and rating functions is that tiey are, by
their nature, not directly observable., They are really conceptual
categories that we place observable events into. In order to know whether
a behavior is serving a function, and what function it is serving, it is
" often necessary to know what the'purpose of the behavior was. In other
words, in ordor to élassify a function you must make an interpretation
of what the behavior is doing. Sometimes the same behavier can serve
different functions. Similarly, different behaviors can, at various
times, serve the same function. It is these types of difficulties that
we are addressing in this study. |

Qur goal is to dévelop'definitions and rating scales of functions
that will allow people to fairly easily interpret what is going on in a
team setting. We are still at an early stage of this process, so we are
going to focus on only a few of the many possible functions. What we
will do now is to provide you with definitions of the four team functions
which we wili be dealing with today. We will also give you examples of |
the funttions‘from everyday life. After you have had a chance to look
at this material and ask questions, we will show you the scales on which
you will be rating the degree to which you saw the functions present in
the videotapes. | -

(Pass out functicn definitions with examples, )




DEFINITIONS AND EXAMPLES OF FUNCTIONS

1. ORIENTATION

~ ORIENTATION concerns the extent to whizh orienting information is
exchanged among team members. ORIENTATI™ provides facts. "It does not
command or initiate actinon. The informati.: exchange may concern work,
tasks, goals, procedures, task priorities, team memberé, equipment, the

environment, or operational constraints. Feedback about previous per-
formance can also qualify as ORIENTATION. ORIENTATION always occurs in
the form of a communication, Orienting information differs from non-
orieating information in that orienting information is always task
related, while non-oriénting information is extraneous or irrelevant to
the task. '

The extent to which teams exhibit the ORIENTATION function is
related to the number of team members participating in the orientation,
the 1angth of the orientation, and the type of information exchanged.

Examples of Orienting Information:

1; "laiter telling you the special of tne day or how to
order."

2. "We're almost out of gas."
3. "That was a nice job you did."
4, "Mizsion accomplished."

Non-Orienting,Informationﬁ

1. "The sun is shinina."” (Spoken in the course of normal
conversation, this would be non-orienting informaticon.
However, in another situation where the sun shining is
critical to task performance--such as photographing into
the sun-~-this could become orienting infoimation. The
context in which the statement is made, therefore, must
be considered in distinguishing between orienting anc
non-orienting information.)




11. RESOURCE DISTRIBUTION/LOAD BALANCING

RESOURCE DISTRIBUTION or LOAD BALANCING concerns the degree to which
team members adjust their activities to redistribute their personnel
resources, equipment resources, or information resources. RESOURCE
DISTRIBUTION or LOAD BALANCING occurs when team members }ecognize or
respond to a perceived 1mbalance in their team resources.

' RESOURCE DISTRIBUTION may occur as either a communication (e g.,
command or request for additional manpower or equipment) or a behavioral
action. As a communication, it is distinguishable from ORIENTATION in
that the communication contains a definite implication or request for
action rather than being simply a statement of fact. When RESOURCE
DISTRIBUTION occurs as a behavioral action, the adjustment is always a
team effort rather than an individual effort--one man adJust1ng a p1ece
of equipment on his own initiative, as a normal part of his job, does
not constitute RESOURCE DISTRIBUTION. '

The degree of RESOURCE DISTRIBUTION may be judged by noting the

~ amount of communication regarding redistribution, the number of men or
amount of equipment that is redistributed, the interchangeability or
adaptability of the personnel or equipment that is redistributed, and
how the resource allocation is initiated.

Communication Examples:

1. "Help me out:"
2. “Add more pressure on the corner." '

Behavioral Examples:

1. Two firefighters coming over to help a third firefighter
handling a hose with high pressure water.

2. Dishwasher comes out to bus tables during a busy period.
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Iil. ACTIVITY PACING

ACTIVITY PACING is the extent to which a team changes the timing
or speed of its tasks to facilitate the team mission. Speed and timing
changes refer to the efforts of a team to increase, decrease, or main-
tain its pace on a task., These efforts can involve changing the pace
of the entire team or adjusting the pace of part of the team in relation
to other team activities.

ACTIVITY PACING may occur as either a behavioral action (e.g., the
team slows down the pace of one task while increasing the speed of another)
or a communication. The cdmmunication is often in thé form of a command
or request intended to initiate, direct, or contrqilthe_timing or speed
of events; it differs from ORIENTATION in that the communication contains
a definite implication for action rather than being simply a statement
of fact.

ACTIVITY PACING is distinguished from LOAD BALANCING in that it
involves no change in personnel or equipment distribution; it is con-

cerned simply with timing and speed.

Communication Examples:

1. "Hurry up!
2. "Take your time."
3, “Start when I tell you to."

Behavioral Examples:

1. Sandwich maker in snack bar working faster when there's a
Tong line at the counter.

2. Two firefighters start walking, then break into a run to
come over to help a third man with a high pressure hose.

3. Any obvious change in the speed of an action in response
' to communication or change in the situation.
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IV. RESPONSE COORDINATION

RESPONSE COORDINATION refers to the degree to which team members
coordinate their responses in relation to a piece of equipment. For
example, in maneuvering a heavy desk, team members can react to, compeﬁSate
for, or adjust to the actions of others who are also maneuvering the
desk. The degree of response coordination is thus related to the require- .
ment for coordination, the complexity of the adjusting actions, and the
extent to which the adjusting actions need to be ordered (occur
simultaneously or in sequence) as opposed to occurr1ng spOntaneously
without reference to order,

RESPONSE COORDINATION almost always occurs in the form of a visible .
behavior. Since RESOURCE DISTRISUTION and ACTIVITY PACING activities may
also involve some degree of RESPONSE COORDINATION,'use the latter function
only when RESQURCE DISTRIBUTION and ACTIVITY PACING are not present, or
when they are clearly serving the more complex requirement of RESPONSE
COORDINATION.

Examples of Response Coordination:

1. Two men chopping down a tree, alternating thEIF axe chops
into the same cut. ‘ .

. 2. A "bucket brigade" at a fire where a bucket is passed along
a chain of people to the fire.




EXAMPLE OF HOW THE SAME OR SIMILAR BEHAVIOR
CAN SERVE DIFFERENT FUNCTIONS

The pit crew of a race car driver sends information to the driver
by means of easily visible signdls.

e One signal might tell the driver to increase or decrease
his speed (Activity Pacing).

e One signal might tell him how many laps until the next
pit stop, or the condition of a tire, etc. (Orientation).

5 "One signal might tell him to come in for a pit stop
to adjust equipment or to change drivers (lLoad Balancing).

e The actual pit operations can simultaneously include
changing the tires, gassing up, giving water and food to
the driver, and performing other adjustments to the car
(Response Coordination). .
Although the pace of this activity is very high, once the action is
underway, Activity Pacing is not an element unless there are changes or

attempts at changes in the speed of operations.

A-20




-y i, pig i LA Kt gl vt At £ 600 0 S S WA Vol R i ) S A A i o A e e e o

IDENTIFYING FUNCTIONS BY PURPOSE/GOAL SERVED

In order to determine the‘bresence of a particular function, it is
often useful to ask what purpose or goal the behavior is serving.
Remember that at least two individuals must be involved for a function
to occur, ‘ |

Orientation

The purpose here is to provide {nformation which somehow relates
to or maintains team activities either by (1) providing feedback about
performance, or f2) telling other team members about the situation they
must work in. | ‘ '

ﬁesourée Distribution/Load Balancing

The purpose here is to adjust resources;-either equipment, materials, .
or manpower. ' '

Activity Pacing

~ The purpose hgre is to alter or maintain the speed of an operatfon
in order to (1) keep team members at the same approximate pace, or (2)
to get team members into proper pace with respect to one another.

Response Coordination

The purpose here s to dccomp1ish a task which could not be performed
by one individual, in a coordinated, synchronous, harmonizing manner,
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USING THE RATING SCALES

Now that we'ye discussed the definitions‘of the functions, 1 would
like to show you the scales that were developed to measure each one.

(PASS OUT SCALES AND ANSWER SHEET)

You will notice that there are several scales for each function--
four scales to measure Orientation, three to measure both Resource
Distribution and Activity Pacing, and four for Response Coordination. The
first scale for each function deals with the extent to which that func-
‘tion appeared in the videotaped segment. The remaining scales deal with
other relevant dimensions of the function. Each scale ranges from
1to?7, with one being the low end and seven the high end of the scale.
Please take a few minutes now to read over and familiarize yourselves
with the scales.

(ALLOW 5 MINUTES FOR SUBJECTS TO READ SCALES AND ASK QUESTIONS)

Vhen you make your ratings, we would like you to select the scale
value that corresponds to the response you want to make, and enter that
value on your answer sheet. You can see that the answer sheet is divided
into four vertical columns, one for each function. Within each column
are the scales for that functicn, The videotape functions are numbered
down the left side of the page. When you make your ratings for each
segment, we want you to mbve herizontally across the page, . filling in
the boxes to the right of the appropriate segment nuiber,

The procedure we will use will be as follows. We will show you each
videotaped segment two times. You will then decide whether or not each
function was present.in the segment and enter "yes" or "no" in the
appropriate box an the answer sheet. Please make these "yes/no" judg-
ments first, before proceeding to the scales. If you have entered "no"
for a particular function, there is nothing further you need to do--
that is, vou can ignore the scales for that particular function. If,
however, you have answered "yes," you should go back and rate all the
scales in that function.
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We will now go through two trial or warm-up segments. You will
see each segment twice. Then you will make your ratings--the_“yes/no"
ratings first and then the scale ratings. When you're through we'll
discuss your answers and clarify any difficulties you may be having.

A few words about the segments themselves. The segment$ will vary
somewhat in how easy it is to tell what is going on. In some of them,
the functions are more obvicus to recognize than in others. Don't be
discouraged if you see a segment that is difficult for you to make a
Judgment on,

In most cases, the segments will‘have'more than one function
present, simply because the nature of team performance'fs such that
more than one function occurs in order to accomplish a singie task. How-
ever, we have tried to select segmenfs in such a way that the number of
functions present can potentially range from zero (no functions present
at all) all the way up to four. If you feel that 211 four functions
are there, you should fill out all thevrating scales. 1f, however, you
see a segment where you feel no function occurs, do not hesitate to
~ indicate that on the answer sheet. -

One word of caution; There is a temptation when viewing films
such as these to make assumptions about what is taking place, either in
the comnunications or in the actions. In making your judgmenis and
ratings, I want to caution you about reading more into the data than is
there. Judge only what you see or hear. 1f you canrot understand what
the soldiers are saying.'do not 2liow it to play a part in your ratings.
Be very conservative in any interpretations that you make.

" 0.k., 1f you have no further questions, | will show you the first
of the two sample segments,
(SHOW FIRST SEGMENT. ALLOW TIME FOR RATINGS; DISCUSS ANSWERS. REPEAT
PROCEDURE FGR SECOND SEGMENT,)

We will now proceed to view the 13 remaining test segments. Prior
to each one, I will make a bri«f introductory statement to prepare you
for what you will Le seeing. Ycu #i11 then see each segment twice, as
you did before.
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TEAM FUNCTION RATING SCALES
I. ORIENTATION

Has the ORIENTATION function present 1ﬁ the videotaped segment
you just viewed?

YES HO

If "yes," rate the following four ORIENTATION scales
(IA, I8, IC, ID). If "no," go on to function 11.

IA. Rate the extent to which you perceived the ORIENTATION
function occurring in. the videotaped se~ment.

7 —1—  The team activities were exclusively
concerned with orientation.

6 B

s e

4 - The tearm arctivities were'moderatplz
concernad with orientation.

3 R musad

2 S .

1 ———  The team activities included a small

amount of orientation.

SR




1. ORIENTATION

(Wumber of Personnel)

IB.

Rate the extent to nhich you pgrceived the ORIENTATION
function occurring in the Videotaped segment by
indicating the number of team personnel involved in
oriertation. (Caution: Remember that the scale values
represent levels, not actual numbers of men involved.)

. 5 -
8
3
2 -

The full complement of men was involved 1n
the orienting information exchange.

‘Approximately half of the team was involved

n the orierting information exchange.

The grienting information exchange occurred
primarily between two team members,




1. ORIENTATION

(Duration of Orientation)

IC. Rate the extent to which you perceived the ORIENTATION
function occurring in the videotaped segment by indi-.
cating the duration of time devoted to orientation.

7 —— .The entire duration of videotaped

activity appeared devoted to
orientation.
6 —
5 4
4 Approximately half of the videotaped'v
, activity appeared devoted to orientation. i
3 4 | :‘
 ;
2 =
1 — A very small amount of videotaped
activity appeared related to orien-
tation.




I. ORIENTATION

(Types of Orientation)

1D.

Rate the extent to which you perceived the ORIENTATION
function occurring in the videotaped segment by indi-

"cating the number of types of information exchanged.

Types of information may include reference to tasks,
goals, procedures, task priorities, team members, equip-
ment, environment, or operational constraints, as well
as feedback, '

7 ——4—  The information exchanged included

all types of information.

6 -t

s 4

4 4 The inforination exchanged concerned
: several types of information.

3 4

2 4

] —d The information exchanged basically

concerned one type of information.




in the videotaped segment 'you just viewed?

| . . ) .
| YES NO

— s eve——

I.. RESOURCE DISTRIBUTION/LOAD BALANCING

Was the RESOURCE DISTRIBUTION/LOAD BALANCING function present

If “yes," rate the following three RESOURCE DISTRI-
BUTION/LOAD BALANCING scales (IIA, 1IB, IIC). If

"no," go on to function Il11.

videotaped segment.

1JA. Rate the extent to which you perceived the RESOURCE
DISTRIBUTION/LOAD BALANCING function occurring in the

7 —1—  The team activities were e exclusively
concerned with resource adjustment/
load balancing.

6

S R e e

4 -+ 'The team activities were moderaté]x

S concerned with resource adjustment/
load balancing.

3 +

2 -4

1 —L—  The team activities were only

concerned with resource adjus
Toad balancing.

slightl
tment/




I1. RESOURCE DISTRIBUTION/LOAD BALANCING

(Number of Personnel/Amount of Equipment)

1I8. Rate the extént to which you perceived RESOURCE DIS-
TRIBUTION/LOAD BALANCING by indicating the numoer of
personnel/amount of equipment included in the resource
adjustment.

7 ———  All of the team personnel shifted
their efforts from one task to
another to further the mission; or
6 — all of the team's equipment was re-
distributed for the team effort.

4 4 Approximate y half of the men (or
equipment) was redistributed for
the team effort.

1 —i—  Almost no one shifted his efforts
to respond to a local imbalance; or
only a minor piece of equipment needed
to be redistrituted for the team
effort.




I1. RESQURCE DISTRIBUTICN/LOAD BALANCING

' (Lnterchangeabi1ity of Men or Equipment)

1IC. Rate the extent to wiiich you perceived RESOURCE DI1S-
TRIBUTION/LOAD BALANCING by indicating the degree to
which persons or supp’ies were interchangeable and
did not disrupt the team effort.

7 —1—  The team effort proceeded undis-
rupted when resources were re-,
allocated. (Resource adjustment

6 4 was a normal part of the task
requirement.)

5 4

-4  ——  The team effort underwent moderate
disruption when resources were
reallocated. '

3 —

2 —de

1 —+—  Te 1 activities were severely dis-

rup ed when resources were reallo-
cat. 1. -




IIT1. ACTIVITY PACING

Was the ACTIVITY PACING function present in the videoﬁaped
segment you just viewed?

YES NO
If "yes," rate the following three ACTIVITY PACING
scales (IIIA, I1IB, IIIC). If "no," go on to
function IV, |

ITIA. .Rate the extent to which you perceived the ACTIVITY
PACING function occurring in the videotaped segment.

7 —r— The team activities were characterized
by a great deal of activity pacing.

S o

4 The team activities were characterized
by a moderate amount of activity pacing.

3 4

y R

1 —&—  The team activities were characterized
by low levels of activity pacing.
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ITI. ACTIVITY PACING

(Communications about Speed/Timing Changes)

I1IB. Rate the extent to which you perceived the ACTIVITY
PACINSG function occurring in the videotaped segment
by indicating the number of communications about

- starting or stopping activities, or about changing
the speed of activities.

"7 ———  There were many communications

regarding speed changes, or
starting or stopping activities.

6 —1— ‘

5 4

4 - There were several ‘communications
regarding speed changes, or be-
ginning or stopping activities.

3 —+ : ‘

2 -4

1 —4—  There were no communications

regarding speed changes, or
starting or stopping activities.
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I!I. ACTIVITY PACING
(Visible Speed/Timing Changes)

ST ATATA S P SR L L S

I11C. Rate the extent to which you perceived the ACTIVITY
PACING function occurring in the videotaped segment
by indicating the extent to which there were visible
speed or changes exhibited by the team.

A O A

*

-
"~

i 7 — There was a greaf deal of change in the
i speed of the activities.
s
> 6 ——
;
l 5 4
L
: 8 4 There was a moderate amount of change
in the speed of the activities.
3 S p——
2 -

1 —L There was almost no change in the
speed of activities.
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IV. RESPONSE COORDINATION

Was the'RESPONSE COORDINATION furction present in the video-
taped segment you just viewed?

YES NO

—— eesmesssmm——t—"

If "yes," rate the following four RESPONSE COORDI-

NATION scales (IVA, IVB, IVC, IVD). If "no," you may

stop and wait for the next videotaped segment.

IVA. Rate the extent to which you perceived the RESPONSE
COORDINATION function occurring in the videotaped
segment.

i J— The team activities demonstrated a _ljﬂl

degree of response coordination.

6 O —

5§ 4

4 - The team activities demonstrated a
moderate degree of response coordi-
nation.

I —+

2.

] The team activities demonstrated a

Tow degrn of response coordination.
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IV. RESPONSE COORDINATION

(Involvement of Team)

IVB. Rate the extent to which you perceived the RESPONSE
COORDINATION function occurring in the videotaped seg-
ment by indicating the degree to which the whole team

[ S A I AR

RPRT A AT

was involved in the coordination effort.

The entire team was involved in the

7 ——
coordination activities.
6 —t
s -
§ About one-half of the team was in-
‘ volved in the coordination activities.
3+
 JR— -
—a—  Only a small part of the feam was in-
volved in the coordination of the

activities.
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IV. RESPONSE COORDINATION

(Complexity of Coordination)

IVC. Rate the extent to which you perceived the RESPONSE
COORDINATION function occurring in the videotaped seg-
ment by indicating the degree to which the team coordi-
nation efforts occurréd in. a complex and detailed manner, .
requiring careful and continuous mon1tor1ng of other
'team member activities.

7 —y—  The response coordination involved very
‘ complex and detailed adjustment and

‘ sequencing of behavior.
6 - q 9 .
5 4
4§ —— The response coordination involved
moderately complex adJu<tments and
: sequences of behavior.
3

] — The response ccordination involved
simple adjustments and sequencing of
ehavior.
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IV. RESPONSE COORDINATION
(Similarity/Dis§imilarityIof Activity)

1vD.

Rate the extent to which you perceived RESPONSE COORDI-
NATION occurring in the videotaped segment by including
the degree to which the response coordination involved
similar activities from team members or dissimilar acti-
vities.

7 ——  The team activities demonstrated ‘con-

siderable variety in their coordination
actions. - '

5 4

4 4 The team activities demonstrated

- moderate variety in their coordina-

ting actions.

I 4+

2 [

1 -J-- The team activities demonstrated

little variety in their coordination
actions (all team members were per-
forming similar cocrdinating actions).
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INTRODUCTION TO VIGNETTES

The segments you will see vary somewhat in how easy it is to tell
‘what is going on. In some of them, the functions are more ohvious than
in others. So don't be discouraged if you see a segment that is difficult
for you to make a judgment on. In most cases, the vignettes will have
more than one function present, simply becauée the nature of team per-
* formance is ‘such that more than one function occurs in order to accomplish
a single task. However, we have tried to select the vignettes in such a
way that the number of functions present can potentially range from zero
(no functions present at all) all the way up to all four functions being
present. So if you feel that all four functions were there, then you
will fi11 out all the rating scales. But if you see a segment where
you feel no function has appeared, then you should not hgsitate to indi-
cate that on the rating scales. '

We will begin by showing you a sample vignetté and ask you to fill
out the scales on a warm-up basis to make sure that you understand how
to use the scaleé. Then we will show each vignette twice, ‘introducing
ach with a few words to explain the situation.. You will see it. once,
then you will see it again, and then you will fill out the rating scales.
After you are through observing the videotapes of team behaviors, we will
ask you to briefly describe the processes you went through in making
those ratings, including whether or not you had any difficulties or
other problems. ‘ '
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- INTRODUCTORY . STATEMENTS FOR THE STIMULUS TAPES*

- Setting up camouflage. This scene shows members of the mortar squad

setting up the camouflage netting behind the mortar. Keep in mind
that the full team includes five members. You should igrore the
noise and voices in the background; they are primarily coming from
other mortar squads getting themselves set up..

Swabbing the bore. In this scene the gunner and assistant gurnner
are swabbing the bore. Toward the end of the scene, you will hear
someone shout "two gun up"; that is the Fire Directioﬁ Center (FDC)
telling them to get ready to fire.

- Preparing for action. This scene shows the men setting up the guns

Firing one round, - This scene shows the men going through the
sequence necessary to fire one round. The expression "gun up" means
that the mortar is aimed properly and ready to fire. The expression

"ammo up" means that the ammunition has been properly charged and is
available for firing. "Two gun hanging" means ‘that the gunner is
holding the ammunition in the mouth of the barrel of the mortar,

Communication to man with aiming stake. In this scene the gunner is

signaling to a man about 100 yards out in frort of the gun with an
aiming stake. Since this is a training exercise, the man to the
left of the gunner is guiding the gunner through his actions. For
the purposes of this segment, consider the man that you cannot see
with the aiming stake as a member of the team. '

Working with ammunition crates. In this scene you will see the men
unpacking ammunition as well as puttwng ammunition crates back

together and stacking them,

*Segments 1 and 2 were used as trial segments. Segments 3-15 were the
actual test segments.
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8.

10.

11.
]2.

13.

Firing three rounds with safety violétion. In this scene you will

see three rounds fired. After the fifing.‘the section chief will
talk to the assistant gunner about a safety violation. The
assistant gunner has used only one hand to hang the ammuriticn

~rather than two hands as required.

Firing three rounds (4.2). This scene shows a four-deuce mortar

squad firing three rounds. In the distance you will hear the FDC
calling out information. You will also hear shouts from the number
three gun which is located next to the gun you are looking at. You

‘ need to ignore these. Assume that the four men visihle‘constitute

the entire team.

Lashing the boat to the raft. In this scene you will see prepara~

tions to lash one of the boats to the raft so that the boat can
act as an engine for the raft. Assume that all of the personnel

~on the raft and in the boat are wembers of the team. Ignore the

people standing on the shore.

Trucks coming aboard the raft. 1In this scene you will see trucks

coming aboard the raft. Assume that the truck drivers are part of -

“the team and that members on the raft and in the boat are also
part of the team.

Lifting the ramps. This scene shows the men 1ifting the ramps in
preparation for leaving the shore. '

Lowerirg the ramps.. This scene shows the‘men‘lowering the ramps
in preparation for off loading the trucks.

Transfering equipment from boat to bay. This scene shows the men
transfering various pieces of equipment from the boat to the bay,
as well as preliminary preparations of the bay for receinng the
next bay.
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14.

15.

Power boat tapping bay. This scene shows one of the boats coming

around to the end of the bay, tappig it several times, and then
shoving it in a continuous motion. This action was requested by
the team Jeader on board the raft because they were having
difficulty latching the last end bay to the rest of the raft.

Attaching bay to transporier for retrieval. This scene shows the

team moving the bay into position to be pulled back up onta the
transporter. Assume that the boat driver and the truck driver, as
well as the man standing on the truck and 21 the bay, are all
members of the team.
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RAM DATA LISTING

Format: (F2.0, 2F1.0, F2.0, 1X, 5F1.0, 1X, 4F1.0, 1X, 4F1.0, 1X, 5F1.0)
Variables

1. Subject Number

2. Testing Day (1, 2, or 3)

3. AM. (1) or P.M. (2)

4, Videotape Segment Number

Orientation Ratings

5. Present (1)/Absent (0)
. General ‘

. Number of Personnel

. Duration

. Types

O 00~

Resource Distribution Ratings

10, Present (1)/Absent (0)
11. General

12. Personnel/Equipment
13. Interchangeability

Activity Pacing Ratings

14. Present (1)/Absent (0)
15. General

16. Communications

17. Visibility

Response Coordination Ratings '

18. Present (1)/Absent (0) -
19, General

20. Team Involvement

21. Complexity

22. Similarity/Diss’milarily
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o110t
012
DR RIk]
oltio4
011105
011106
orne?
011108

0109

otitio
IR R A
o012
Grins
ol1itig
niins
n21101

021102

021103
n2tica
021105
n2Lires
n21107
021108
N21169
021110
N2ttt

N21112
021113

021114

021118
031201
031202

+ N31203

Nn312n4
031205
n31206
n3i1207
031208
Nn31209
031210
031211

n3t212
Nn31213
N31214
031218
041201

13331
00000
12121
12232
000 co
0000
IRERA
coneo
00000
onncoe
on000
00000
cceco
00000
0CC00
14447
17141
00000
14414
cocoo
00000
14411
11777
0noon
COCCo
00000
oreco
0N000
0N000
cCoon
CCo00
113
13242
154 44
cocoo
onQ0n
15141
15423
onceo

00000
cecco
00000
occeo
on0o00

Raw Data Listing (continued)

0000 1655
0000 1222
0000 0000
no0n 000N
0000 0000
000N CCNO
0Con 0000
1226 000N
1537 00N0
no00 0000
0000 0000
0C00 0000
000N 0000
1427 0000
0000 00N0
1444 1411
1117 1144
1744 1774
1777 144)
1747 1771
0000 1111
00O 1441
1777 1
1747 1741
0000 1 44|
1717-144}
000N 1741
0000 144)
1747 114}
1747 €0On
1117 0000
0000 1126
1117 1773
1117. 00
1647 CCOO
ncon 00NN
1424 00ONO
0000 0000
1127 00NO
0000 0000
000N 0000
000N CCON
1127 00N
0000 0000
nOON 0000

14422
12621
14544
12122
14522
11
12222
14523
16543
1211
13721
13511
0N00N
14433

041202
041203
041204
N412C5
N4a1204
n4a1207
N412NR
n41209

- 041210

16744

17414
14114
1117
14744
1141
1711
ENAR]
14717
14711
14711
11714
14711
14711
14711
14711
15511
14212
16645
12214
17426
(e]alage)
17424
11314
12514
14246
17211
17411
00 0N
0000
13423

041211
nai212
N41213
041214
N4121%
N51201
051202
051203
ns512c4
ns120%
nS° 206
ns1207
051208
051209
051210
051211

051212
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051213
n51214
nst215%
06l12C1

Nns1202
Nn61203
061204
041205
0612C6
Ne1207
t61208
N612n0
n61210
061211

Nn61212
NAL213
N61214
Nngl1218
n721C1

Q72102

1in
15334

00000 .

oocon
14331
16662

0Nnoo -

00000
16662
1611
00000
00000
0N CCo
0000
1
C0C00
00000
11
00000
15432
1344]
00000
0COC0
00000
01000
C0000
00000
00000
i
00000
00000
16466
CCC00
00000
1114l
00000
09N 00
06C00
00000
cOr0o
00000
12222
00000
0NNoO
00000

1121
1233
1641
000N
0000
000n

1246

0000
0000
0c00
0000
177

ncoo
1426
0000
000N
nCo0
1254
n00n
0000
1544
1324
0000
noon
1443
1435
0co0

1321

000N
1444
1433
1755
0eoo
0000
1542
1645
1666
0Ccon
1334
1666

1766
1226
1222

17676
17776
14654
0N000
16754
17766
14753
15744
14422
11322
1t
13433
13363
16522
1676 11111
1653 16556
CONN 16466
0000 14234
CCON 00000
00N0 17533
00D 14333
oenn 14422
0000 12112
coM 14211
0000 15331
0000 0NONN
0000 11132
1443 14331
00NN 12546
1334 11115
1654 16556
0000 12223
oonn 14562
000N 14622
0000 12222
000N 15435
0000 16664
0onN 16252
0000 16211
n000 16511
0070 14622
000N 14242
0000 16566
00NN 14644
1333 14644

1333
¢C0o0n
ooNn
oonn
(0,0,0.9)
0000
conn
conn
conn
o0onNn
0000
oenn
007N
1425




072103
nNr2104
n721n%
072106
n72107
n12108
N72100
072110
nN72111
n72112
n72113
n72114
072115
NR21N1
ng21c2
fe21n3
NR2104
ng21cs
nNR21n6
nNR2107
082108
ng2109
rg211n
NR211t
nga112
ng2113
ng2ila
nga11s
no 2201

n922c2

092203
ng2204
N92205
002206
no22c7
no22na
hQ220G
ng2210
002211
n92212
ne2213
No2214
nQ2215
102201
102202
102203

12722
o0ceo
12322
000 0
15131
00000
coco0
13221
0N ceo
12721
cCno0
cCCeo
0C000

13434

13322
onNo M0
14434
0nnoon
coeeo
15481
14436
onnen
00000
¢Ccon

onNeon

oecco
(Aplele ¢
onn oo
coeno
conon
ceeeo
15433
13232
coaoon
12623
15763
oocon
occco
oenon
0000
cCOcoo
cOo000
onceo
coeon
12122
13232

1333
1222
1444
neon

nCcoo
1322
nooon
1322
neon
1334

1645

1556
1564
1234
1525
1434
1655
1335
0000
1236
1437
000N
1547
coon
1544
1755
1546
1345
NnOon
1336
1435
1626
1344
1342
1336
1336
noOoN
no0n
1234
1334
1425
1226
1444
0000
1235

Raw Data Listing (continued)

1445 14644
000N 14544
0NN 13433

oono  COCOO

000N 13332
0nNNn 14643

oonNn 16655

00N0 13332
coNNn 15741
0000 15732
1323 16666
ceoN 13333
00n0 15556
1454 | 4444

1777 16756
000N 15645
0cOn 155855
0000 15511
0000 14531
00NN 16544
€Con 15713
00 17764
coOn 17433
1444 174114
000N 14737
0000 15652
00" 15665
1432 14542
1324 13411
1655 15544
0000 15644
0010 15434
ocon 12322
000N 16753
1433 15533
00NN 15643
1133 13243
00NN 15712
1443 16621
con 12324
000N 13222
1132 15443
NN 16534
1334 13326
1433 17767

1435 14112
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102204
1022058
102206
102207
10228
102209
102210
102211

102212
102213
102214

102215

112201
112202
112203
112204
112205
112206
112207
112208
112209
112210
112211
112212
112213
112214
112215
122201

122202

122203
122204
122205
122206
122207
122208
122209
122210
122211
122212
122213
122214
122215
133101
133102
133103
133104

14644
13331
00000
13231
13433
00000
cecoo
00000
Ceeeo
00000
onceo
€0000
1
¢CCeo
14744
16766
15652
ocnno0
13741
14746
0oceo
15442
00000
i
00000
12111
13443
00c00
14134
00000
11411
cNnon
0NOo0
14541

14623

ceeco
00000
00000
12732
00000
12231
‘00000
12223
0NN00
00000
12423

1125
1146
1435
000N
1325
1325
000N

Nooo

1224
1567

1126
1454
0000
1567
1777
1717
1777
1537
1757
17487
1747
1757
1727
1777
1716
1757
1554
1216
1573
1554
1655
1656
1564
1627
1657
1733
1334
1322
1666
1353
1646
1466
n0non
000N
nooN

14546
14325
12321

15634
13644
14536
15227
17711

17711

01000
1s11

14634
17766
17412
17777
17777
14523
coeon
14444
17777

17445

17234
17711

77N

00000
12223
14435 -
14513
12222
156755
13436
12422
14622
15743
15543

16544

14544
15545
16532
15444
14333
15654

Y 15722

13711
15644
14424




133105
133106
133107

133115
143101
143102
143103
143104
143108
143106
143107
143118
143109
142110
143111
143112
143113
143114
142115
153104
153102
163103
183104
183105
1863106
153107
153108
ISJI“O
182311

1531}

15311 2
153113
i53114
163116
163101
163102
163103
163104
163105
163106

00000
oreco
16651
0NCeeo
CCCTO
oneLn
cecon
00000
N eeo

00000
CCOeo
00000
00n00
14324
00000
€CC00
00000
15434
00000
oNCeo
Cro0o
0N000
0OCCo
00000
00CCo
0N0N0
0n000
creon
15254
00C00
00000
12422
15444
00000
creeo

CNO00

00000
oneon

SERRE!

0ooN0
11614
conco
0nNnoo
onooon
CCCoo
000600

Raw Data Listing {continued)

0000 00000
0000 00000
conn  0N000
00N0 14554
CCon 15635
oonn 12112

o0cnn 14721

onnn 0N000
00NN 16645
cCon 00000
00N0 13633
conn 15312
1554 16244
1445 16343
CONMN 14544
00NN 16235
ccon 13521
0000 15554
1222 16745
00NN 15744
00NN 14323
cecon 17622
000N 15522
C00N 14545
oonNn 15443
00NN 16644
CoNn 15424
1323 14436
1665 14555
0000 15767
oenn 16664
oonNn 12612
ooNn 15656
0con 15757
00NN 15524
conn 14214
000N 16714
oonn 16712
ccnn 13722
oonn -1 6766
ocnn 16767

0000 14644

1426 17243
1223 17644
1445 16645
1145 17644
0000 15714

163107
163108
163100
163110
163111

163112
163113

163114

163115
173201
173202
173203
173204

' 173208

173206
173207
173208
173200

173210
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172211

173212
173213
173214
173215
183201

1832C2
183203
183204
183205
183206
183207
1832NR
183209
183210
183211

183212
183213
183214
183218
193201

193202
103203
193204
193208
193206
193207
193208

11411

14444
oneeo
€0000
00000
ccCco0
00000
oceCo
00000
0nnonn
12133
00000

12122

00000
00000
13222
1112
creen
00000
12721
13721
cN0Co
cceen
00000
€000
12343
11343
16645
00000
11122
00000
14436
12332
00000
15763
00000
12334
0000
12
00000
CO000
0000
14432
0000
00000
14231
00Ced

0000
1133
1122
nnon
0C00
N000
000N
000N
000N
1453
0000
1574
1666
1755
000N
1333
1 454
1536
1756
1777
1565
1556
1642
1662
1126
0000
1222
0000
1574
0000
0con
1534
14346
000
0000
1252
1462
1626

1327
1455

1326

acon
1126
0000
noon
0000

0000
1134

conn
000N
0C00
000N

l|33
ocnn
1324
1552
000N

oonn
1455
1415
1112
1515
00NN
con
1413
1515

00N0n
1437
1746
1525
0000
0Ccon
1625
1635
ccon

000N

ccon
0000

1635 .

ooon
ocon
0Con
1423
1554
o000
000N
0000

‘€000

14523
16744
15644
14114
1441)
12611
14754
12711
14623
12313
13212
16666
13456
13625
12612
15534
16656
14627
11315
14711
14622
13522
15354
15554
11613
146233
15634
00000
15326
0n000
12424
16334
00000
17232
16653
01 con
14535
15234
14635
16312
13323
13323
12222
12222
00000
COCrn
13222




193209
193210
193211
193212

193213

193214
193215

00000
00000
aplele o)
11611
ceroo
00000
cecoo

1553
0000
0000
neon
0000
0c0o0
0000

 Raw Data Listing (continued) ;

0000
000N
00N
0010
00N0
00N0
0000

13333
12112
15711
15512
00000
1an
13233
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