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PREFACE

The present snnotatea bibliorraphy of team research ang
state_ofaart review focus on team and small aroun research ralevant to
the doscription, assessment and training of military, primarily Arnmy,
teams. Tn eenernl, military teans refor to small, formally defined
=military units cf approximately two to eleven persons who normally
per “orm their tasks in an interactive ana interdependent manner.
Txamples of Army teams are Infantry rifle squacs, combat Engineer
squads, fank ~rews, bridege sections, Reneye teans, howitzer batteries,
maintenance teams, and heliconter creus,

Artiacles in the annctatea hihlicgraphy ar~ categorized anA
cross-referenced by categcry in corder to zive the reader an appreciation
for the major questions that have h=2en rddrassed. The areas covered
inctude thecries and mcaels of team behavior, variables that affect tenrn
parformance, military team ftrainine stuaiss, methoaological tools ‘fo
25seSs team processes and preducts, studies on the characteristics of
effective and ineffective teams, and pravicus reviews of small frcup anAd
team research, Within each of these areas, the focus is on team
performnance variahles. Human relaticns variables (e.q., leadership,
team spirit, cchesiveness) were outside the scope of the review, The
time pericd covered was from 1958 £o 1720, e raference entries in the
annotated bihliograpny are longer thzn is typically the case, in ¢rder
to rive the reader a hetter understandinc of =ach article.

As with other state-—of-art reviews, this revinaw includes sumari-s
and ~valuations of research findinas that hear c¢cn team training.
However, it also faocuses on eritical eoncentual and methodelogical
issues that must he addressed. Thus the reader is given a brona
overviaw of the fis2ld as it relates to military t~-ms,
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Tn previous reviews of small group and/or feam research, the
authers {(Noouslaw % Porter, 1083: Collins, 977; ™enson, 19815 feorae,
1047h; Glas=ar, XKlaus % Eperman, 19£2; fulain % Thorndyke, 1080; Hall *
Rizzc, 1075; Xlaus % Glaser, 10R?: ’nGrath % Altman, 176A: Majster,
107F: Yagner, Hibbits, Rosenbhlatt % Schulz, 1977) have stressed that one
of the major conceptual nroblems in the area of team research is the
definiticn of team itself., There is no 2enepted definiticn, although
the aefinitions that have heen proposed fRlaser, "laus & Fgerman, 10573
Hall & Mizzo, 1975; Klaus & Glaser, 10A%: Uagner ot al. {1077) often do
not aiffer areatly, as indicatea in Nenson's (10R1) recent review,
lisually, the issue of team dafinition has Y~en raisea by reviewers of
: the ares, rather than by the resemarchers themselvas, Fow researchers
have axnlained why thaey have calledq the groups they studied "teams,”
leavineg the reader in the difficult nositicn of making his own
antermination., Two related definitional problems exist as well, that of
arfininpg team tasks3 and team skitls.

s 7

Such Adefinitiona) issues ars not trivial. !ow does one decide if
res~arahers are really studying the some entity? Vithout some consensus
regarding adefiniticn hath hasic an1 applicsg resesrch efforts are aqreatly
hindersd, Accumulation of Unowledne about teams cannot occur, resulting

- in few ¢r no theories abcut team functicning =nd a dAisorganized
collection of research findings that the practicner must attempt to
apply.

T

The following definition of team 1s used in *this review:
A team consists of
) at least tuwo peonle

who
h) are workine rowaras a ccmmon goal/obiagntiva/mission
L. where

[ c) each persen has hean assisned spreific soles or funetions to T
. per form ‘
and vhere )
a) cemplation of the missica requires somea form cf depenaency E
amang the group members, i»
.;
Nependencies cnn he explicit (e .2, Adiraect verbal ecrmunicaticn amone, N
team nombers or physical interaction ~mong membars) or implicit (e.g., '
nemhars learn whon And hou 0 reant to tha arrigns OF sther members !
without formal sienals ang aven learn to anticipate such acticns), This f
dafinition 18 not dresented as Anfinitive, hut was us~cd vhen 2xamining o
the stu1i~s c1ta2 in *he anagtatea hislicrraphy, .~
o
The n=fini%icn 13 very s1milar Yo %hAat f1tea by 411 and Prazg i
(1N78) nxnent Yhart it exolurdes thelr furmal %nam srpycture reaquirenent, 0

Althoush the reaview 111 focus on MLibAry tasms, rarviegltsrly “rmy
teams, “he ahgove Aefiniticn 13 net reostrintea to such units. Tt dors,

—
ciEmEe » ¢ T
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however, distinguish teams from small fgroups in that individuals within .
small groups are less apt to have 3ssienea roles or functions, ana
dependencies among memhers are not essential to small group precesses.,
Studies of teams as well as small arcups that approximate teams are
incluaed in the annotated bibliorranhy,

“ilitary teams have other characteristics that Aistinguish then
from the groups investigated in laboratory research studies and fronm
small 7rcups within private or public creanizations. “ome of these
characteristies make military teams similinr to athletic teams.

1. At least two types of nilitary tesms axist. “ume military
teams have a history; they ars not censtructed on an ad heoce
hasis. Although individual team memhers may belong to a
specific team for aifferent pericds of time, this history
means that members develoup expactations ahout 23ch cther and
establish procedures for working together. Other teams are
task-orrganized; team memhers are selected hecnuse they possess
the requisite skills for solving a problem, e.g., maintenance
crews, These individuals may or may not have uorked tonether
before,

2. ™o size of mili%ary %eams ~an vary crently. The hierarchical
nature of military organizations makes ift difficult to
determine te2m size limits, a.0,, 7 ri1fle team is part cf 2
rifle squad, which in turn is part of 2 rifle platoon ana so *
on. Military judrement must hHe us2n in Aefinine tensm ;j
houndaries. This review will fccus on teams at and below the !!
platoon level (Army nomennlaturna), 3

. The "formal" team, as defined in military documents, will not
alvays corresponi to the Mactive™ tenm, in that, th2 nunber of
individuals who interact with each other at a given point in
fime varies with th~ task, Thus aven thcugh the rifle squad

may be formally identificd as a team, for a particular task or -:
mission only three members mery be Actively involved in 4
"tesmwcrk.," =

-

RA

n, Althounh the previcus aefinition spec1ifi2d4 that tream members o

work toward a cormon goal, the definition ©f rmoal is relative -
{a,7,, for a rifle squnra "nrepare 2 #efrnsive pusition" is a

laraer goal than "dig ycur foxhole"), Tn madition, military

teams oft=an are assignnt Aifferant tasks ‘o0, r1f1a squad:

meovemant, to contart missicn vs., defensive mission vs,

reccnnaissance npatrol) which may require diffrrant Arprreg of

involvement from team memhers ang different forms of

Yraamucr "

A

. Meambhars of militory teams not conly are assianea spoeifin
positions, they nlsc wr within A formal structure ubara
leaders and suhlandnrs are aetorminea on th= hnsis of r-~nlt anq
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axperience. This “ormal structura influennes ths nntura of
member interaction and the wny jobs are peformed.

- _ -

P

. . Prior to jeining an active military unit members uysually
reaceive sxtensive individual trainine for their respencmive
positions., The ~mpunt ann tYyne ¢f Lansm fraininn receiveq
within an antive nilitary unlt e2n vary greatly frem ounit to
unit.

7. lhen a layman thinks ¢f taans, he may visualize focthall or
baskathall teams where the deprea of teamwork or coordinastion
amons memhars 18 falrly hien, as comparea to A tracgk team 1in A
mile ralay, where team interaction is limited to the haton
hand-off (eritical as i% may he). Uith military teams %he
fraquency nd criticality of such intersetions and
depsnanncias vary arnatly with mhe taslc and with the nature ¢of
the team, T™a type of interactions (o,q., verhal vs.
nonverhal) smeng members will also vary.

. Almost all military tenms work with some type of equipnent.
Tn some instances, the equitnent itself stronaly astermines
the size of the team and the narture of tesm member
internections,

a, "ilitary teans must acnstantly foce turncever in tesn
memborship.,

10, Scme military tesms (e,a,, £ank ar~us, rifle squads) must
constantly train fer o situntion tha%t they hopefully will
never have %o face -= ccmbat. ™M-=the-ilh frainint for such
situaticns 18 impossible, For cther military teams, mainly
those invclvea in tha sunport of nomhnt (a,a., maintenance
teams) on-the=job duties do not differ ereatly from those
faced in combat itself,

11, During the conauct of military missicns, military teams
constantly reeeive scme form of fredhnck cn the
appronriatenass of their asticns., The immeaincy, visibility,
angd completensss of this fandhnak, however, depend ubcn the
t.aslt bheing p2rforman and tha strucrure ¢f the team,

The prohlom of Aefinine 3 tomm task has received relatively little
Aattention hy rasearehers,  Given the oravieus definition of a2 toam, it
fcllewrs that 2 t~oam task is ene whose cemnletlon rodquires dependaencies
hetunern at lansh typg remherg of 4 tesm, Mne of the difficulties in
reviewinae small group Ang feam researah studies 15 that tasks that do
not reaulrs mMore than onn narscn Mve offen henn us-d in surh resesreh,
e.r., prchlem solving %asks, suma of the Thic Ttate University studies
on ngmhnt information ecennars,  Can cenncralizatiuns he nade from such
resaqr~h tasks *y situations where moro than ¢ne person is requir~g %o
ecmMplots tha rask”
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Finally, reviewers and researchers have often implied that there is
a distinction between individual and team skills, but they have not
Ko identifiea this distinction. !!mless this difference is alesr, attempts
- to train team skills have little meaning. Dyer (1980) distinguished
betuesen the two a3 follows: individual skills refer to activities that
. could bhe or are performed independently of other team members, while
- team skills refer to activities/actions that are performed in response
fo the nctions of other team members or that guide/cue the actions of
.,. other team members,

- The following state-of-the-art review will address what is known
S\ about nilitary teams fprimarily Army teams) and what major questions
- remain unanswered. The major catenaories used in this summary are
) presented below. Within each catepgory both the questions that have been
andressed and those that have not heen addressed are presented,

i 1. What theories have been nroposed to =2ccount for tesm behavier? L
2. What tynes c¢f task do tesms perform?

. %, How do teams function or work; by what means or processes do
teams achieve their ggals”

{; 4, What procedures have bheen aeveloped for measurirng team
oY parfcermance, team preeesses, and other team characteristics?

RN Se What factors influence tesm performance?

A, Yhat has heen the impact of training programs on team
processes and performance?

T. What training recommendaticns have been made for military
teams?

. Y‘hat questions anda methodolcoical issues need to be examined
- in order to improve team training and assessment?
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WHAT THENRTES YAVE REEM PRAPNSED TN ACCOIMT FNOR TFAY BFEHAVTOR?

There are no comprehensive theories of team/small group behavior
that have heen developed systematically ana tested empirically.
Tnstead, most researchers have generated dascriptive models, that fail
to specify the principles, postulartes, and hypotheses about
relationships among variables that are characteristic of thecories
(Mefirath & Altman, 10A8), or have aaveloped miniature models and
theories that focus on only certain aspects of team functicning.

An example of a general team model is the systems
input-process-—output approach (Mackman % torris, 1975; Knerr, Berger, *
Popelka, 1020: Rohy, 10Af; <hiflett, 1070), ¥nerr et al. specifieq
three types of input (organizational and environmental variables,
individual input variables, and tesm input varizbles); team processes
were classified as ndaptation, orientation, communication, ete.; and
team out.put was hasend on Steiner's (10R5, 1072) concept of actual
productivity being a function of inaiviaual productivity minus process
losses associnted with task communication and coordination requirements,
Shiflett's model referred to resources (knowledge, ability, and skills
possessed by individuals attempting the task), transformers (variadbles
that impact upon rescurces and determine the manner in which they are
ineornorated into output variahles), an4 outputs. Haclkman and “Morris
(1078) viewed group performance as affected by three major variables:
effort expanded on the task by group members, task performance
Strategies used in carrying out the task, and membher knowledge nna
skills., The grounp interaction proress was postulatend to affect these
variables, in that where individual skills are important in datermining
group performance, process loss (i.e., Steiner) is anpt to he low: but in
situations where cohtaining a sclution involves complex teamwork or
suhtle social processes, process 1lcss is apt to be hirh, Tnvestipation
of this interaction betwaen input and process and its relationship to
group output .ias been the primary thrust in much cf Hackman's empirical
work.

The most complex and detailed peneral input-process-output model is
that developed by Rohy (10AR), Roby's work was based on both military
teams and small group laboratory research. The model assumes that group
performance rasults from input to the proup from the task enviromnment,
at which time such observations are "digested™ and placed in tha service
of an "executive™ faculty, which in turn relates the input information
to the garoup's go~ls ana tacties, prenucing prescriptions for group
action or hehavior. The result is an instrumental action which modifies
the task environment and initintes 3 new performance ecyele. Four input
subfunctions relat2 to the proeessing of information by the group:
ohservation, information routing, storame and forecastine, and
patterning. Thres functions handle the cumulativa effects of actions,
the pacing of the performance eyele, ann procedurnl changes auring
continuous froud performance, mapping and planning, aadressing, andg
phasing. The two output subfunections, 7acticn potential and executive
structure, affect overall tnam performance,
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Roby's discussion cof his model is particularly interestine because
he raises many research questions ahout team behavior that need to be
addressed. For example, with the information routing subfunction he
noted that it is rarely the case that complete dissemination of all
information to any group member is desirable or feasihle. 'ith respect
to the storase and forecasting functicon such questions as how
indiviaduals determine uhich informarion is essential, hcw information is
retained, and how these functions are divided among group members were
raised. Similarly, patterning deals with how "raw" observations are
transformed into useful forms for the team. Scattered bits of
information may never get collecten into a whole, and a critical problem
may be the appropriate and timely dissemination of information. In
terms of the functions that control continuous activity, the addressing
subfunction includes learning of special roles by members, and the
phasing subfunction focuses on coordination of member activities.
Problems in this latter area include formalizing the phasing
requirements for certain tasks, desaribing the group's learning of these
requirements, and specifying the signaling system requirements for
specific phasing relations.

The scope of other models and theories 13 smaller than most
input-process—output models, yet some have influenced small groups and
team research., %oguslaw and Porter's 71042) distincticn between
emergent and estahlished situations has had an inpact upon researchers
working in military training (Menson, 1080; NDyer, Tremble, % Finley,
1n2n; Yagner, et al., 1977}, Alexander and Cooperbana (1965) proposed
that teams learn differently in these two situations; specifically, that
3 stimulus-response model applies to established situations and an
orsanismie model applies to emerasnt situations. The organismic model
is very similar to Taylor's (1979) cyhernetic view of group functioning
and Mackman's (1050) discussion, as all postulate the existence of
similar processes by which groups plan activities ana adapt to their
environment. Yet researchers have really not applied these theories %o
the development of team training programs. If the conditions that
foster team performance do in fact vary with the estzblished-emergent
nature of the team task, then presumably the corresponding training
proframs should adiffer as well. M2 of tha stumbling blocks in this

areas may be the lack of proceaures for disceriminating emergent from
established tasks.

The Henriksen et al., (197%0) and Shriver »t al, (1090) works
represent one effort %o apply different learning theories and “techniques
to the tr~ining of different tenm laader skills. 'n pgeneral, thoy
distinguished betweren emerqgent and established tasks. They focuseda
specifically on the acquisition of team leader skills (primarily
Tnfantry squad and platoon leaders) required in comhat-like settings.
Five major leader skills were identifieq (management, ~crmmunication,
problem-solving, tacrtical, and technical). Bxperiential "learning by
doing pronesses) an1 analynio (ecopnitive-verhal proe~ssasg) learning
econditicns were judged to he the best settinegs for learning all the
1rader skills except ftechnical skills, vhich were judeed to ba easily
handled by individual methods of instruction,
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Obviously, all military teams dc no% perform the same task. The
emergent—established distinction is just one way of classifying tasks
which can serve as a basis for devalcping theories of group behavior.
Steiner (12972) identified different types of tasks based on how
individual effcrts are combined to form a arcup oroauet: disjunective,
conjunctive, additive, discretionary, compensatory, complementary, and
divisible, The ccncept of conjunetive sna Aisjunctive tasks was also
used by Thibaut & Kelly (1959), Shaw (107A) prcposed that group tasks
differ on the following dimensions: A4if“iculty, sclution multiplicity,
intrinsie interest, cooperation requir-ments, pcpulation familiarity,
and intellectual-manipulative requiroments, Nieterly (1078)
diseriminated between tasks not dependent unon n team context and those
that did depend upon use of a team. Yithin the latter category he
deseribea four task characteristics: whether the task is unique to a
t.2aam position, whether the task 18 axnectad o he acconplishea by a
specific member, whether completion of 2 task depends upon completion of
another task by another member, ana the Aecree to which tasks can be
reallocated during team functioninn. Finally, Maylor and Dickinson
(1080) nosited team performance to be 1 functicn of task structure
(e.g., complexity of information-processing requirements), work
structure (way in whieh task components are Adistributea among members),
and ecmmunication structure (cormunication natterns developed by members
to ecomplete the task).

Most attempts to represent team/croup behnavior mathematically have
been hased on Steiner's (1966, 1072) concapt of actual productivity as a
function of potential individual productivity minus process loss (see
also Lowe & MeGrath, 106905 Shiflett, 1979), The mathematical formula
for actual productivity varies with the type of task., 0Other efforts at
modeling team behavior are illustrated by Siegel's (Siegel, VWolf &
Fischl, 1nAA: Siepgel, Yolfe % Consentino, 1071) ecmputer simulation of
Naval crews.

Coordination amonf %enm members 1s one part of the aroup process.
Thibaut and Kelley (1950) specified some factors that affect the amount
ana nature of coordinaticn within a groun {(proup siza, individunl
ability to grasp the nature of group cependencies); George (1067hH)
distinguished hatween teams and crews in terms of ccordination
requirements (emphasis on sequential responses, extent to which requiread
responses can he predicted); and Jordan, Jensen % Tarebinsky [1942)
presentegd a four stage nmodel of the development af ccoparaticn,
Tuckman's (1065) motel of small ~roup development (forming, storming,
norming, and performing) postulates that interpersonsl relationships
must he established hefore the aroup ean focus effectively cn
arccmnlishing the task at hand. The extent to which this sequence holds
trur for military teams as well is, of aourse, an empirical quastign.

Tn summary, the theoretical hase regarding temm behavicr is meager.
Rohy's meael, however, dons ra1se many important researech questions;
qua2stions raflecting the complexity of tesm behavior which have been
neglactea or treated superficinlly hv others under the rubrie of
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coordination or teamwork. The distinction between emergent and
establishad tasks appears fo be relevant to military teams and may have
implications for team training methods.

Steiner's noncept that actual team productivity i3 a function of
potential individual productivity minus group process loss means that
group processes always have a negative effect on group output. As
mentioned later in this review, Shaw's (1976) modification of the
concept of actual produetivity to reflect gains as well as losses from
the group process is more general and is more valid. Steiner based his
formula on small aroup tasks which can often be completedq by one person,
yet many military tasks require mere than one person. In such military
situations the group prcocess has positive, not negative, effects on
group outcome,

Tt 13 interesting %o note that 'eGrath and Altman's 10AR
ohservation on the lack of theories on team behavior holds true today.
Yet. such developments, developments that so beyond deseriptive moaels,
are necessary if group behavior is %o be understood and predicted, and
if training progroms are to have lasting effects.

HHAT TYPES OF TASKS DO TEAMS PERFNRM?

Small group researchars (2.o,, Altman, 105fb: !lackman, 1062: Roby &
Lanzetta, 1958; Steiner, 10972) have stressed that group processes and
performance are stronmly affected hy the group task, and that
understanding the nature of the task will help greatly in understanding
team performance. Altman stated the nroblem as follows: "7t is not
enough to merely say that a qiven X-Y relationship holds for task A, but
not for task B, Ue need to know the essential properties of the two
tasks s0 as to be able to link the behavioral differences to the task
characteristics, Tn short, we needa to nevelop Aan understanding of the
fundamental parameters in terms of which tasks can be doscribed so as to
be able to more systematically map between tasks anda between behavior
and task characteristics" (p, 200). Perhaps the strongest research
evidence for the statement that tasks influznee performance comes from
small qroup studies conducted by Hackman and others (Hackman, 106R;
Hackman, Prousseau % 'eiss, 19743 Yackman * Viamar, 1077: Hackman, Weiss
& Prousseau, 19785 Kabanoff % O'Brien, 1970; Vent % MeGrath, 1069
Sorenson, 1971). They have demonstrared that aifferent types of
intallectual small group tasks (prcduction, discussion, and
prohblem-30lving) ecan nccount for un to SN prrrent of the varinance in
group performance measures.

One of the major hurales in itdenvtifyine task parameters involves
the definition of task in trrms of its scope, e.a., reference may be to
a specifie hohsvioral aet such s puttire 3 mortar in “he sun tubs or to
the entire mortar sirtuation such as firine a smoke mission., Tn
addition, there is the au~stion ¢f *he ~xment to Which tas% A>finivions
should reflect the degros to which tasks are renefinead by team mamhers
a8 opposed Lo restricting *he Aafinition to "externolly inposen® +-asks,
Hackman (10A0), however, has araqued that the latter issue i3 hasienlly
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irrelevant to the problems of identifying task parameters since both
objectively defined tasks and redefinea tasks can be described and
differentiated along the same dimensions. The first issue, that of task
breadth or scope, however, has not been adequately resolved in most
analytir schemes developed for classifying tasks.

Task Classification Schemes

Five task classification schemes are citea below. Unfortunately,
the overlap among these approaches is difficult to determine and there
have been no systematic attempts to apply these approaches to military
teams in order to determine which is (are) most fruitful. The variety
of approaches used also indicates the complexity of the problem.

Hackman (1969), Fleistman (1975), Wheaton (196%8), and O'Brien
(19f7) summarized, in qifferent ways, the genersl schames useq by
researchers in describing tasks, Hackman cited four approaches: task
qua task approach (describing the physical nature of the task, its
subject matter, characteristics of stimuli involved, the ohjective
properties of tasks); task as a behavior requirement (identifying the
responses that should be smitted in order to achieve some aegree of
success): task as a behavior description (describing the responses
actually emitted); and task as an ability requirement (specifying
patterns of persconal abilities or characteristices requirea for
successful task completion). FRoth Fleishman and YWheaton repeated
Hackman's hehavior description, behavior requirements, ana ability
requirements categories but aaded a task characteristics category which
referred to intrinsic, objective, properties of tasks identifieqd through
task component analyses and rating scale procedures. G'Prian presented
three approaches: task-task (task considered as a system with component
parts and relations; division into subtasks and the relaticns that order
subtasks, e.g., flow charts); task-organization (tasks described by how
groups must organize their activities); and task-person (tasks described
by relating the characteristics, responsibilities and abilities of group
members to specific task characteristics)., O'Prien's task-person
category appears to include Hackman's and Fleishman's categories of
tasks as a behavior requirement and task as an ability requirement.

Altman (1966b) proposed a hierarchical scheme for describing sroup
tasks. At the lowest level are behavioral acts (e.g., persons A and B
mutually exchange information). At the pnext level are broader
behavioral requirements (~.g., kinds of interaction required to complete
a task successfully, processing, cooperation, attending, orientation),
Finally, intrinsic task properties are described (e.g., Stimulus input
rate, equality of information distribution).

Finally, Roby and Lanzetta's (1958) approach provided another
perspective on aroup tasks. They presented a two-dimensional scheme for
describing what they n~alled "molecular task properties." One
dimension involved a four-stage nycle of +ask avents: task input (e.q.,
stimull from the envirorment), group input (group activities that focus
on collecting and disseminating information), mroup output {(activities
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made in response to relevant stimuli -- decisions, commands, motor
responses), and task output (environmental conditions affected or
modified by group activities). The other dimension described each of
these stages according to three prcperties: descriptive aspects
(qualitative and frequency descriptions), distributicn of events in
physical space or with regard to other events, and the functicnal
behavior of events in terms of their occurrence over time or as a result
of preceding events, This approach was assumed to provide a
comprahensive and detailed description of any task. Roby and Lanzetta
stated, however, that a molecular description provided little basis for
conveying the meaning of tasks in psychological terms or for comparing
tasks. They proposed the concept of "critical demands” to bridge the
gap between molecular task properties and social psychological
variables,

tlhat are the similarities among thrse various approaches? A
tabular surmmary is given in Table 1, where eight different approaches
are identified. Altman's lowest level of behavioral acts corresponds to
Hackman's tasks as behavioral deseriptions and Roby and Lanzetta's group
input/ouput descriptive stages. Altman's behavioral requirements level
corresponds to Hackman's task as behavior requirement category, is part
of O'Brien's task-person category, and corresponds to Roby and
Lanzetta's concept of critical demands. Altman, Fleishman, and Wheaton
postulated the category of intrinsic task properties, 2nd at times the
descriptions of stimulus tnput (Roby & Lanzetta) seem to be at this
level. Hackman's (10A0) task qua task catecory (describing patterns of
stimuli) corresponds to Roby and Lanzetta's task input stage, primarily
the descriptive and distrihution dimensions. Several indiviaduals
deseribed tasks in terms of the individual abilities that are required
(Hacknan, Fleishman, “Yheaton, O'Rrien). N'Brien was the only one
concerned with describing how subtasks are combined to accomplish the
overall task (his task-task category), 3and how personnel must orpanize
themselves to accomplish the task (his task-organization category).
Finally, only Roby and Lanzetta discriminatad among group tasks in terms
of their environmental impact,

Task Classification Schemes anada Task Distinctions Made by Team
Researchers

How do these general approaches to classifying tasks relate to
specific deseriptive techniques used in examining small units/teams?
Unfortunately, the general approaches do not provide guidelines for
application. FEven though two researchers may describe tasks at the
hnhavioral aet level, their deseriptive catenories may easily differ.
Yone of the specific research *echniques reviswed for this biblicgraphy
was systematically based on the general approaches cited by the previous
authors. Some techniques represented only one descriptive category;
others representen several cateoaqories.

10

- BN UL N R )
e e e e a . .-. .'.~ - .-.‘_. - ..‘.. ‘..:\‘.‘_.'.__._ S - ; '.‘-_-
.'An.‘_‘n-'A.'.:-"!.','A '.‘n "_A“" 'XZ‘A A e .l T ..l\' il RN e e eadhalhs 4‘!') Bl _I'L‘\_l NPT NARN LI




LRI

RRARCYIRRS

Ll ¢
e

Cetala T e,

e O 2 %

- - - - ind3ng ysey - — - —-- - - - - - - - - - .- - -
(SS6T) ualzoy § aazuerH uor3vzIUB1g
‘1a8e1) {(LL6T) 281009 --——- -jse]l -———-— —————- -----
(0£61-796T) s27pPn3Is TH¥V!(£96T)

*1e 39 833q3urTy $(IL6T) I2uTalS --—--- ysel-1se] --—-—— ----- S - ---

Juswaafnbay

(89T73TT1Iq®) Juswaaynbay £ITTTQV
Aonmﬁ .nom.w aeys - - - uos1aJ-Ase]L £I31TIQV ue §B jYSBl - - - - -

ysey
AMNmmV.Hm 32 s{atueq andug jsey ----- -———— enb ysey -————-

\ LE) $!
(SS6T) ua3aoy 3 -8Ta33dvaRy) sof312do1g
lazuel) ‘aasery - —_— - - - —_-—- ysey - —--—-- #mmu OFSUFIJU]
(0L61) ®aey 3 Tawwey

- S(9L6T ‘€96T) meus {(£96T) uewdny juamoaynbay
$(9£61) pP10T £(896T) uewjoey (sa131T1q¥sucdsay) sjuowaaxynbay IofAaeyag s3juauwa axrnbay
$9/6T) T8 32 NOTuaeM spuemsq TEOF3ITID . uosiag-ysel a0FAey2g ® se jsel IoTARY2Yg

(9L61) wyaH ST3A3T UOFINQFIISTP uotadyaasag
A Nmmmv..am 39 syatue(q » uoridyidsep Byl 3e uoyidyasseqg Xo0TARYyDY §30V
(0L6T) eaey 3 Tawmweq andang § 3Induy dnoip --—--- 10T ARYDg ® se jsel Teloyaeyag

vl39zUe] uojeaypm

9 4qoy uatT2g,0 ‘uemysyaTd uem{dey uem3Ty

satdwexy yoieasay

sayowvoaddy Teiauay

sayoro1ddy uoljdllIusa( Sl Juowe @duspuodsaiion

1 21981

e

<

(SRR

S
o Yl

.«
aL L.

mhNasaak

K

AN

SN

RS
~
"2t

Yo

Y

A
R A
WP PSP

£




PR

(S Y B
s ¢« 88 » s f

Among the techniques that represented primarily one descriptive
category were the following: Steiner's (1972) classification of tasks
as disjunctive, conjunctive, additive, etc. represents O'Brien's
task-task level. This is also the case with researchers who have
investigated parallel and serial tasks (ATR studies, 1962-1970; Kingherg
et al.,, 1047), The human factors task-analytic apprcach {systems
analysis) generally reflects the behavioral requirement category. 1In
such analyses the behaviors required for adequate performance of
specific system tasks are specified (e.n., Warnick et al., 1974,
analysis of tank company, platoon, and crew-level tasks). Hackman's
(10948) division of intellectual tasks into production, discussion, and
the problem-solving areas and the structured-unstructured task continuum
used by Lord (1976) and Tuclman (1967) also reflect the behavioral
requirement approach, although the behavicrs desceribed are at a broader
level than those described with the systems approach., George's (1977)
distinction between teams and crews in terms of member structure and
member role flexibility reflects O'Rrien's task-organization category.
From George's viewpoint, if each member in a proup/unit has a unique
speciality then that group is completely structured (a one-to-one ratio
of members to roles)., On the other hand, if every member has exactly
the same role speciality, the group is completely unstructured,
Flexibility of structure is estimated frcm the probability of role
interchange in an operational environment. George preceived teams as
highly, but flexibly structured units (e.g., Tnfantry rifle squad),
whereas crews are highly, but less flexibly structured units (e.g.,
aircraft and tank crews).

Among the techniques that represent several descriptive approaches
are the following:, Shaw's (1963, 107K} task dimenstons of difficulty,
solution multiplicity, intrinsic interest, cooperation requirements,
intellectual-manipulative requirements, etc. seem to represent both the
behavioral and ability requirecment categcries described by Hackman.
Glaser, Glanzer, and Morten's (1955) categories for describing the
communication links within Navy teams, e.g., 1ink frequency, concurrent
activity, process differentiation, input magnitude, sequence
probability, intra-team dependence, and output irrevocability, reflect
both Altman's intrinsic property category and O'Brien's
task—-organization category. Hammell and Mara (1970) distinguishedq
between military decision-making skills and decision-making tasks in
that several decision-making tasks can refleet the same decision-skill.
Decision-making tasks reflect Altman's behavioral requirements level.
Paniels, Alden, Xanarieck, Gray ana Fauge (19072) analyzed tasks performed P
on Navy training devices intc molecular stimulus, cognitive, and =
response elemants, This aporoach reflects Roby's and Lanzetta's task 3
input, group input, and group cutput stames, particularly at the
descriptive level,

A summary of th~ relaticnship hetween the seneral rclassification
approaches and research examples of the approaches is cited in Table 1.
Team research could probably he imprcved if researchers used one or more
of the task classification approaches cited here. Tt is clear that the
different approaches yield different descripticns of team tasks.
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However, further work is needed to determine which approaches are most
fruitful for investigating various team problems {(e.g., team development,
training, measurement).

HOW ™ TEAMS FUNCTTIOM OR WNRK: BY YWHAT MEANS OR PRNCESSES M THEY
ACHIEVE THEIR GOALS?

A flippant answer to these questions wwould be -- "through
teamwork,." TDespite all the small group resesrch, one somet.imes feels
thar, that in fact is all we do know - i%'s just teamwork. Relatively
little research effort has been devceted to carefully examining such
issues as how do team members internct with each other: Ao such
interactions vary over time, with the situation and/or with team
experiecnce; what do team members learn as they work %ogether: do
effective teams hehave aifferently from ineffective teams: what is the
meaning of such terms as teamwork, coordination and cooperation: and
what is the role of the leader in team hehavior. Work in this area is
difficult to summarize because there is little intensive investigation
of these questions and the approaches vary greatly. Conceptual efforts
to describe or characterize team proresses will he presented first,
followed by more specifin procedures used to deseribe the flow of work
within a team, particularly verbal communications, and some work on the
raole of the military leader in team prcresses,

Conceptual Efforts

Nieva, Fleishman, and Rieck (1978) identified four major functions
that specifiy what a small group does interactively to accomplish an

ohjective: orient, orpanize, adapt and motivate. Orientation referred
to processes by which information necessary to task accomplishment is
generated and distributed to group members. Such information nmay
pertain to team goals, team tasks, and member resources and constraints.
Mroanization referred to processes necessary for the sroup members to
perform their tasks in coordination with each other, including such
aspects as pacing of aectivities, coordinating responses, sequencing
activities, assigning priorities to tasks, balancing the team load among
team members, and matching members to task requirements. Adaptation
referred to processes that occur as members accomplish the task, such as
compansatory performance and timing, and mutual evaluation and
correction of error., ‘lbtivation referred to defining team objectives
ralated to the task and eneragizing the groun towards those objectives
(e.s, development of team performance norms, reinforcement of task
orientation). There was nc attempt by the authors to apply these
econcapts to military teams,

Tn eontr2st, work by filaser, Glanzer, and *orten (10558) on
describing the nature of team interactions was done with military tesams.
They focused on aeseribing the communiecation liaks within Yavy %teams,
Communication was definea very broaaly as all interactions between team
membrrs (e.qg., verbal command, hand siann2l, a cheakad-out picce of
equiment) necessary for accomplishina 2 task. Some very interesting
conecepts repgardaing the teaam process were senerntad in this study, and
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mathematical definitions were provided for most., Concepts directly
relevant to team processes are presented helow:

Link frequency: the complexity of the team's communication
structure,

Concurrent activity: the extent to which members of a %eam
act. simultaneously.

AL, s

Process differentiation: the extent fo which team operations
are differentiated into the following six activities - observing,
relaying, manipulating, computing, deciding or supervising.

Sequence probability: degree to which the course of team
activity can be predicted.

. Intra-team dependence: extent to which A taeam eenerates the
.- inputs which go to its members - extent to which a team is
. self-contained,

, Communication significance: extent to which certain team
" members are central points for receiving and transmitting messages.
i Superviscry ratio: extent to which a team includes members
- who function primarily in supervisory capacity.
Anticipatory cuing: extent to which cues are available that

"warn" team members that their turn to act will occur at some
subsequent. time.

\ Urgency: sSpeed and pressure requir~ments under which team
) operation occurs,

Saturation: extent to vhich a team is likely to receive
inputs at a greater rate than it can handle adequately.

Unfortunately, no one else has investigated these concepts further in either
small group or military settings,

Several individuals have elaborated cn the concepts of team
cooperation and ecoordination. N'Prien (19AR) distinguished between two
forms of roopernticn -- collaboration and coordination. “ollaboration
was defined a3 the extent to which different positions are allocated the R
same subtasks, whereas coordination was defined as tha extent to which .
subtasks allocaten to aifferent positions need to be sequenced by Li
definite precrcdence relationships. Xrumm (in Hocd et al., 1060)

i differantiared hatween two forms of aircrew coordination: mechanical .
: ccordination whare inaividuals must synchronize their actions acecrding i
to standard operating procedures, ard response improvisation, where crew
members must intaraect %o solve prohlems for which 2 stock answer is not -
A available, Miller's (105R%) concept of situational interactions reflects R
another form of coordinoticon, Situational internctions were defined as

1




interpersonal contacts that are datermined by the regular flow of work
and are 380 routinized that no verbal or gestural communication takes
place - the sjituation dictates the timing ana nature of interperscnal
contacts. Miller considered this type of interacticn the highest and
most. efficient of cooperation. George's (1979) concept of spontaneocus
cooraination, coordination performed by team members on their own
initiative rather than as a result of a leader's order, is similar to
¥iller's concept of situational interacticons. It should be obhvious to
the reader that many different concepts of cooperation and cooradination
have heen proposed and that the measurcement techniques used to define
these concepts could possibly be quite different from each other,

Techniques for analyzing the flow of work within teams usunlly
assume the form of flow charts that indicate which team members interact
with each other, the sequence of the interacticns, and the
verbal-nonverbal nature of these interactions (Poldovieci, 1979: Glanzer
% Glaser, 1068:; Thurmond % Xribs, 107?2), With both Glanze- 2nd Claser's
and Thurmond and Kribs' systems cach member's acts were coded as inputs,
process or output. For Glanzer and Glaser each act was also classified
accoraing to the following content categories: observation, relay of
information, manipulation, decisicn, computing, and/cor supervising.

Verbal Communication

Resanrch approaches for exsminine verbal communication within teams
frequently yield mathematical sumaries of the sequence and/or pattern
of such communications (e.q., Laavit%, 1081; Slanzer % Glaser, 1059),
Varicus indices have been developed that describe the extent to which
messages are either received hy c¢r sent to a small number of
individuals, indices which reflect the amount of information that comes
either direectly or indirectly to 2 particular group member, etc.

Other reseachers, particularly those involved with military teams,
have attempted to describe what team members talk about during the
conduct of a mission. About as many aifferent content analysis schemes
exist as there are research studies. PRased on small group research
Altman (10663) classified verbal communications as asking, informing,
inferrine, repeating, evaluating, and *elling or ordering. !'"cRae (1064)
used a broader classification scheme for verbal communications within
problem-solving groups: ormanizational interactions (prccedural ana
motivational statements), task-specific interactions (action statements
requesting and riving information), and residual (al}l other)
interactions.

Prown (10A7) analyzed the content of messares sent durine Ranger
patrols as a function of mission phase, mode of communieation (e.g.,
voire, radio, hand and arm signals), and the initiator and recinient of
the message, Messafge content was divided into two major areas:
commands and information. WYWithin each of these areas, content was coded
as movemnrnt,, security, fire, intelligence (command content only) or
identification (information ~ontent only), command and control, and
squipment considerations. Frequency of the messages varied with missicn
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phase: the patrol leader and assistant leader initiated most of the

messafges; the cormmand messages were directed topwards the entire patrol;j

as might he expected the leader received few command messages; and the

leader, assist.ant leader and point man served as the nucleus for -
messages not directed to the entire patrol. Command messages wWere '
primarily movement commands, and secondarily those involving command ana

control of personnel. Tnformation messages focused on personnel status

reports and identification of terrain features and personnel. Tn a

similar analysis Siskel =t al. (1955) found that aircrew communication

content and communication patterns among crew members varied with the

mission.

b Siepel and Federman (1973) measured 20 verhbal communication
variables in a study of anti-submarine warfare helicopter crews, A
factor analysis of these variables yielded the following four factors.
Probabilistic structure of communication referred to extrapclative and
data extensive communications - communications that involved the
weighing of alternatives ana searching for answers to unresolved
prohlems. Evaluative interchanse contained direct requests for
information and opinion as well as the responses to such requests.
Hynothesis formation involved interpretations of past performance in the
mission and the evaluations of future tactics to be followed.

Leadership control reflected leader ecommunications that defined goals
and set a3 proper atmeosphere for crew functioning. In another stuay of
aircrew communication, ‘“Millipes, Johnston and Rriggs (106F) classified
the content of communications within simulated aerial intercept teams as
either declarative or tactical)l statements. DNeclarative statements
contained information that was redundant with visual iafcormation
displays; while tactienl stntements and commands conveyed information
not directly obtained from the display and requests for action from a
radar controller to his partner. -

Obermayer snd others (Nbermayer, Vreuls, Muckler, fonway %
Fitzgerald, 1974 Ohermayer & Vreuls, 1974) measured other aspects of
communication that they thought were important to combat aircrew
per formance; in particular, timing of messages, accuracy of the message,
brevity of the massase (shoula not exceed channal capacity), information
content transmitted per unit of time, number and frequency of
communications. They did find that experienced crews communicated less
than inexperienced ones during routine operations, hut communicated more
frequently during weapon delivary, The researchers recommended that a
standard vocabulary he used in order to reduce the length of aircrow
messages.

Leader Role

Yithin military teams the leader often nlays a ceritienl role in
airecting team processes and actions. Analyses of leaders' rcles are
often couched in rerms of *1ctical ~xpertise; tnctics that are snerific
to the missicn and the team, rather han cen~ral loader functicns or
roles that cculd apply to many military teams, The ART studies of rhe
effactiveness of REALTRATY with armor and infontry units reflectea the
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tactieal expertise approach and only indirectly reflected general
dimensions of inportance (e.g. Meliza, Scott & Fpstein, 197Q; Scott,
Meliza, Hardy & Banks, 1979). However, Yenriksen et al. (1980)
identified peneral skills required by small-unit leaders which affect
the tesm process: management, communication, problem-solving, tactical,
and technical skills., For example, two basic communication skills were
cited: transfer of information, both planned and new, to all
appropriate individuals during the condcut of an operaticn, and pursuit
of needed information and receipt and openness to new information. Such
skills help to describe the team process in terms of the leader's role.

Studi~s on Changes in Team Processes

The previous articles focused primarily on ways of desecribing team
processes and how teams function, and did not necessarily address some
of the other questions raised at the besinning of this section on how
team processes change with tesam experience or with training, what
members learn as they work tcrether, and if and how effective teams
behave differently from ineffective teams.

Studies that have described the team process as a function of
experience or training indicate that changes within a team have been conducted.
the Rand system research laboratory Air Defense experiments (Biel et
2l., 1957; Chapman et al, 1959) crews performed more effectively with
exparience in that fthey learned procedural shortcuts, reassigned
functions to crew members, learned to distinguish relevant from
irrelevant information and increased their motor skill parformance, In
a study of leader training for rifle squads, Poot et al, (1979) found
tactical improvements in squad performance (e.g., Aispersion among
members was maintained in order to avoid heavy casualties from direct
fire, communication and control was maintained-even over terrain that
prevented eye-to-eye ccommunication) as well as general changes in
teamwork (e,g., individuals learned the importance of formal team
structure as reflected in the chain of command, of the need to know
def.ails of the mission/task, were able to function when leaders became
casualties, and in general there was an increase in the amount of
automatic responses 2mong team members, i.e., George's (1979) concept of
spontaneous coordination). Siegel and Federman (1973) found differences
in communication patterns within halicopter crews as a function of crew
training.

Although tho stuaies just eited fcound what cne might call
improvements in team processes with experience and/or training,
decrement.s can occur under stressful, sustained operation conditions.
The ARIEM studies (1972-1980) on sustained operations (approximately 80
hours) within Field Artillery fire direection centears showed that the
nunber of inccmpleted missions inereased, members were less able to
handle preplanned missions therehy actually inecreasing their worlload
Wwith time, more mistakes war~ made, and lonfer times were required to
procnss fire missions. Such decrements were more charaacteristic of
teams with inexperienced than experienced individunls.
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Training conditions evidently affact what team members learn and
how readily they can adapt to other situations. Priggs and Johnston's
(10AA) study of simulated comhat information centers indicates that
teams do adapt to the performance criteria establishea for them during
training and find it easier to switch to a more simple than to a more
complex ariterion. In working with rifle squads George (1967a) found
that training conditions that required coordination affected team
performance as well as the nature of the teamwork that cccurred (e.g.,
members hegan to automatically take over a key role when a casualty
oncurrad within the squad, memhers attended te cues frcm both the
environment and frcm the team). He stressed that coordination must be
trained in orger for it to occcur under the pressure cof evaluation and/or
combhat. situations.

Tn summary, the limited progress in describing how teams work or
function reflacts the lack of techniques and procedures that have
actunlly been developed, and the diversity amone the few techniques that
hava been used., ' single descriptive procedure has been employed
extensively or has heen widely accepted by the researnrh community.
Although the use of flow charting techniques to describe the work flow
of units at a molecular level is commonly used wWithin structured
military contexts: it has often been restricted to front-end analyses in
the development of trainine devices or programs rather than in studying
processes teams actually use when performing assigned missions.

Unfortunately, the few studies that examined feam processes as a
function of axperience or training used measurcment procedures unique to
the situation examined, rather than basing them on a general conceptual
scheme such as that developad by Mieva et al. (1979), Glaser et al.
(1955) or O'%rien (10A8), Thus it is difficult to generalize across
studies regarding the similarity in team process changes as a function
of experience and/or training.
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WHAT PRNCEDURES HAYE REEM USED FOR HFEASURTMG TEAM PRACESSES, TEAM
PERFORMANCE, AND OTHER TEAM CHARACTERISTICS?

Measurement is critical to the future of team research. Too often,
findings must be qualified due to the unreliability of measurement procedures,
failure to measure the appropriate variables, lack of measures for some
variables, and/or errors in administration of measurement instruments. The
success of a research effort is often determined by the quality of the
measurement tools.

Team Prcecesses
J ]
Saveral general procedures have been used to describe and measure
team processes., These are listed below with a brief indication of some
situations in which they have heen applied.

1. Content analysis of team cormmunications: Analysis of
information econter nommunications with a focus on tactical messages
(Priggs & Johnston, 19A5b); Ranger patrol messages (both verbal and
nonverhal), content wWas coded accordineg to movement, security, fire,
intelligence, identification, communication and control, and equipment
within each mission phase -- who sent and who received messages was
recorded as well as the mode of communication (Brown, 1067);
communications dealing with task-specific interactions vs.
organizational interactions (MecRas, 1064)s content analysis of
communicAations within helicopter crews, hased in part on Rales
interaction analysis and 0Osgood's semantic differential, factor analysis

of 2N communication variables was performed (%iegel % Federman, 1977)%
content analysis of verhal communications during simulated

radar-controller aerial intercept tasks (Williaes, Johnstcn % Priggs,
106A), )

2. Mathematical inAdices ¢f team preonesses hased on field
cbservations of member interactions: Tndlces describing the nature and
extent of communication links among team members (based on Navy teams)
such as link frequency, communication frequency, concurrent activity,
sequence predictability and communincation significance (Glaser, Glanzer
%X Yorten, 1955); indices sumarizing communication or interaction links
based on matrix algebra, ilndices of concentration and status (Glanzer
% Glaser, 1959); indices of collaboration and coordination based con
structural role theory (0'Srien, 1059),

2, Nther Fisld Observation Techniques: Field ohservation
procedures for desceribing team behavior, sampling of that behsvior, anq
the technical means for data collection vary with each study, Sometimes
observations are made by military ~xper*s, someti=es by research
personnel, and sometimes n permanent record is obtain~d through video
and/or audio tapes. Behavior can he recoraed in tarms of military
tactics, time to coumplete activitias, inaividual vs, teasm tasks,
movement patterns, taraet Adetactions, errors acmmittad, ete. There are
no standard or comonly used procedures, probably hecause of the preat
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variety of teams and team missions that exist. Such observation
techniques have heen useaq to study Infantry rifle squads (Havron et al.,
1955; Root et al., 19790; Scott et al., 1979; ARI REALTRAIN studies,
197R-1920), Engineer assault ribbon bridge sections (Dyer, 10981), and
Field Artillery fire direction centers (USARIEM, 1078-1980).

- & 4 . .Emmmmsw-E -

4, Task An3lysis: Use of flow decision-response diagrams to
represent tank crew interaction sequences (Boldovici, 1979; Warniek et
al., 1978): identification of aircraft crewmember roles, duties and
tasks (Helm, 1976).

S. Computerized simulation of teams: Process modeling of
computerized Field Artillery fire direction centers (Connelly, Comeau
& Steinheiser, 1780).

¢
v
]
9
»
E
?.
N
N
A

fe Tnterviews: Tnterviews of instruectors or team leaders to
identify such factors as errors made by team members during a mission,
and how and when errors were corrected (Glanzer % Glaser, 1055).

Team Nutcomes

Measures of team output also vary. However, the techniques used
actually represent a limited number of measurement procedures. These
general procedures are cited helow with examples of situations where
they have been used.

1. Ratings of proficicency based on ohservations of team
performance: Infantry squads (Dees, 1960; Havron et al., 1955): Army
units from the squad to the battalion level -- ARTEPs (Havron et al.,
1978-1979); MNaval carrier air traffic control centers (Finley et al.,
1972): Naval antisubmarine rocket teams (Schrenk et al., 1050), Tn most
cases ratings were made by military personnel rather than research
personnel.

2. Time to complete tasks: Air defense crews (Raldwin,
Frederickson & Hackerson, 1970); Infantry squads (Dees, 1969); Naval
carrier air traffic control centers (Finley et al., 1972); Mortar
sections and Field Artillery batteries (Giordano et al., 1977: Horley %
Giordano, 1970; King et al., 199N: ISARIFEM, 1078-192n), Tngineer assault
ribbon bridege platoons (Dyer, 1981),

2. Accuracy/Frrors: Tmpact errors, azimuth errcrs, plotting
errors, ete., in mortar sections and Field Artillery batteries (Gioraano
et al.,, 1077; Horley % Giordano, 1070; Xing et al., 1020; USARIEY,
1978-198N): Naval carrier air traffic control centers (Finley et al.,
1972): number of target misses/hi%s in tank gunnery exercises /Yarniek% &
Kubala, 19782 Whaeaton et al., 107%),

h, Humher and tyne cof omitted ~na inncmpleted tnashis: Field
Artillery fire direction centers (USARTE!N, 107R8-1020),
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5. Frequency counts on other variables: Consumption or quantity
used — number of weapons expenaed by Navy anti-submarine rocket teams
(Schrank et al., 17A0): number of vehicular and/or personnel casualties
in combat units such as Infantry squads and armor/mechanized Infantry
units (Sulzen, 10803 ART REALTRATN studies, 1076-1979),

. Measures of knowledge: Tactical knowledge test for Infantry
rifle squads (Havron et al., 1068},

Other Team Characteristics

Measures of other team characteristies have tenaed to focus con
indices of team cohesion (Clark, 10693 MeGrath, 1961; Nelson & Berry,
1968). Frequently, these inaices have been derived form sociographic
techniques, One interesting variable that has been measured with
Infantry squads is the extent to which a team memher is team- or
sel f-oriented (HumRRO, 1971;: Olmstead et al.,1971). This instrument,
called the Team Task 'otivaticon Quaestionnaire, i3 one of the few paper
and pencil instruments developed within this area of military team
research., Tt could be easily adapted to teams other than the rifle
squad.

Measurement Tssues and Recommendations

The measurecment problems in the area ¢of team research are not easy
to solve. Although improvements are being made, undoubtedly individuals
will find faults with these efforts. Mne of the underlying difficulties
is that of defining team tasks ana skills, as mentioned earlier in this
review, If the content or domain of interest is not clearly defined,
then measurement specialists will always have problems, and critics will
have adequate justification for their criticisms. Wubala (197R) and
Warnick and Kubala (1079) have stressed the importance of applying
measures to tasks that really are team tasks. Ancother difficulty, not
unique to team measurement, is that in some cases measures are developed
for variahles that are easy to examine, not necessarily variables that
are judged as critical or representative of mission success or sensitive
to the independent variables under study (Connelly, Comeau &
Steinheiser, 198N), The complexity of scme team tasks makes both
process measurement and the interpretation of cutcome measures very
difficult. Kubala (1978) has mentioned the conflict in obtaining
process and outcome measures for assessment and diagnosis within combat
teams. Process data are needed to provide feeaback to training
perasonnel, while ocutccme assessments meet the demands of field
cormanders. Yet it is aifficult to obtain process information from
typical two-sided field exercises., Althouzh procass information can be
obtained from a one-sided test, it is difficult to obtain ocutcome
information of the kind desired by commanders from this typn of test.
Practical problems arise due to the limited resources available for even
one type of tast.

The traditional measurement problems of reliability and validity
exist withn team measurement, and the importance of carefully
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implementing measurement procedures applies as well (Knerr, Root % Wora,
1679), AS with measures of inaividual skills, inconsistency in

per formance may he producea by variables other than the criterion
measure (Horrocks, Heerman & Kalk, 1050), Tor example team trainineg may
not be long enough to produce stable performance, or individual team
members may learn at different rates 2nda theraefgre produce unstable team
performance, An interesting study by Medlin and Thompson (1QR0) on
military judgesa' ratings of armor/anti-armor unit performance indicated
that their ratings were based on only an evaluative dimension. The
results could have heen a methodolenical artifact. On the other hand,
the general dimension may have occurred because all aspects of unit
tactical skills may really change in unison, or that judges use a
general dimension because they do not know what other dimensions to
consider, how to assess performance on other dimensicons, or how to
assimilate information from other adimensions to arrive at a single
evaluatton of unit performance.

A major area overlocked by measurement spenialists, perhaps because
it is so difficult, is that of measuring, either quantitatively or in a
ecrude qualitative fashion, the sequence of team behavior and then
relating such information to team outcome. As mentioned by Connelly et
al, (19%0) team measurement should consider the fact that a specific
task can have a unique effect on the total mission performance. The
completion or incompletion of tasks, and the success or lack of success
cf tasks conducted throughout a mission can have varying cumulative
effects on the mission outcome. There have been few attempts to assess
these measurement issues.

WHAT FACTORS THFLUEMCE TEAY PERFORMANCE?

Much small group research has been devoted to examining factors
that presumably affect group output. There are fewer corresponding
studies on military teams, The following factors will be examined in
this section: performance feedback/evaluation, turnover in group
menbership, team coordination and ccoperation requirements, group size,
workload and workstructure or distribution, communication structure
within the team, and group planning for the task. The influence of the
type of task on performance has aleady been discussed and will not be
discussed further here,

Per formance Feedhack

Since individual hehavior is stronfly affeeted by reinforeoment and
performance feedback, one might expect group or team behavior to be
affected as well. This topic has not been nepglected by team ana small
group researchers., However, within the team/mroup context the
reinforcement continfmencies are not as simple as thay sre within the
individual situation. Sfevaral contingencies can exi1st, among thrm: (a)
external reinforecement/feedhack fe.3., feenhack acntrolled by the
experimenter or an evaluator) can be directed to the team as 3 whole
(hares scme team members may he reinfcrced for inappropriate or wronm
responses), (b) external reinforacement/fredhack ecan ba airectea to bhoth
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individual members and the team as a whole, and (c¢) immediate feedback
regarding the consequences of one's behavior may be received by
individual members and/or the team as a whole during the conduct of the
mission (such feedback can cecur on either a regular or intermittent
basis). The particular contingencies in existence during a team mission
may he difficult to determine, and therefore the a2bility to predict
behavior changes for inaividual team members or for the team as a whole
may be more difficult than in individual reinforcement contexts where
the reinforcement contingencies are less complicated,

Perhaps the mcst widely-citea studies in group reinforcement are
those conducted by the American Tnstitutes for Research (1962-1970).
Throughout this series of studies teams were viewed as a single response
unit whose behavior/output/performance could bhe modified by using
procedures similar to those used to modify individual responsaes, All
reinforcement was controlled by the experimenters, and the subjacts
per formed a task where their actions did not provide intrinsic feedback.
Various combinations of individual and group reinforcement, and
nonreinforcement contingencies were systematically examined. The tasks
performed required very little, if any, coordination among the group
members, and group performance was limited to the sum of individual
member performances,

Although the ATR researchers founa that group performance in such
contexts corresponded to that predicted from reinforcement principles,
the contrast between such laboratory small-group tasks and military
tasks is preat., Tt would be inappropriate to assume that all the ATR
conclusions would generalize to military situations since the
contingencies within military trainine situations are quite diflerent.
For example, in the Klaus, Grant ann Claser (1965) study heoth individual
and team reinforcement were given. This led to 3 more rapid development
of team proficiency than team reinforcement alune, but the authors
concluded that individual reinforcement had no positive carry-over
effects and was functionally nc more valuable than additional practice.
Mne can seriously question whether individual reinforcement within
military missions would have little carry-over effects. Tn another
study by Klaus and Glaser (1045) teams composed of fast learners
required more trials t¢ reach criterion than teams composed of slow
learners. This result was explained as a consequence of the lack of
experience that fast-learning individuals had had with the low ratics of
reinforcement characteristic of early team practice where only team
reinforcement was given. ‘'owever, within military training situations
the presence of reinforcement/feedback contingencies other than those
provided by trainineg perscnnel or an evaluator would lead cne to expect
the ¢pposite, that teams composet of fast learners would progress at a
faster rate than teams composed cf slcw learners.

Similar laboratcery studies have baen conducted hy 'orrceks, Krue
ang Heerman (19ANY, Marpa (11771), ana 2ajene (10A1),  Limited Aenressg of
teamwork were required by the tasks in these studies as well, 7ajonc
found that aivine 1naividunls direct fanahack reanrdine their
performance, the perfcrmance of other team members, and the group's
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performance as a whole resulted in both higher group and individual

performance than giving only group feedaback. Marra also found that a

double reinforcement ccndition (reinforcement to the individual and to

the group) improved individual performance more than group reinforcement

alone. .

In a recent review of the effects of feedback on task aroup
behavior, Nadler (1070) concluded that feedback to the group as a whole
has an effect upon individual's attitudes toward the group (e.qa.,
attraction) and influences task motivation (see also Berkowitz % Levy,
1056), while feedback to individuals within the group is more effactive
in directly influencing individual performance. Affiliation-criented
individuals prefer group feedback while task or achievement-oriented
individuals respond to individual feedback.

Strange as it may seem, few studies have examined the impact of
feeaback/reinforcement within military teams, although many people
(e.r., Priggs % Johnston, 10A7; Yall % Rizzo, 1975: Wagner et al., 10°7)
regard it as critical to team performance. Priggs and Johnston
elaborated upon the role of knowledge or results (KNR) ana how XOR
should be applied by instructors to achieve desired team performance.
Their recommendations are the most specific guidelines regaraing team
feedback that exist in the literature at this date. Since these
recommendations are cited later in this review, they are not repeated
here (see also Section A of annotated bibliography). MNot only is the
team training situation complicated by the fact that more than one
person can be reinforced, but also by such factors as the timing of
feedback, 1ts specificity, the power of the feedhack source, ana whether
feedback is absolute or comparative in nature {(Pritchard & Montagno,
1978), The complexity of team operations also makes it difficult to
determine what should bhe reinforced at different stages of training.
Although Rriggs and Johnston's quidelines are important. and should be
considered in incorporating feedback within %raining programs, they are
not conmplete,

Turnover in Group/Team '‘embership

Almost as sure as death ana taxes is turrover in unit membhership
within the military. Vhat effect does this have upon team performance?
Forgays and Levy (1057) presented tuo opposing viewpoints regarding
turnover: the individual-interchangeahbility concept 2ssumes that
individual specialists can be changed from unit to unit without any
appreciable decrement in unit performance whereas the concept of crew
integrity nssumes a unit is a unique orpganization ana will suffer in
performance if membership changes occur.

Scorie studies of turbulance within military units have b2en
conducted (Saton & Neff, 1078; Foreays % Levy, 1057: Horrocks, Heerman
% ¥rug, 1001 YMaeDaniel 2 Nodd, 1772). The Faton and Meff and the
Forgays and Levy investigations were the most intensive, Forgays ana
Laevy oxamined °5 medium-bomber arews aurins the l1ast =mcnths of active
conflict in Korea. Changes in crew memhership over a ten-month perica
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were recorded. During this period, the number of crew changes ranged
from 1 to 11, with the average per crew being 4.3, The officer
positions of navigator, bombadier, and radar cobserver changed abgout the
same number of times, approximately 0% more often than the typical
enlisted-man position and ahout twice as often as the two pilot
positions. Perfgrriance ratings and performance scores (e.m., nircular
error of bombh drops, time to arrive at mission control points) were
available, Results showed the crews with four or fewer membership
changes during this period performed better than crews with five or more
changes,

Eaton and YMeff e2xamined turbulence within tank crews. They
identified three types of crew turbulence: position turbulence (change
in duty positions), personnel turbulence (any change in members assigned
to a particular crew), and equipment turhulence (change in assigrment to
a particular tank). They expected crew turhulance to have 1ts greatest
effect upon crew members that interacted with each other, specifically
the tank commander and the gunner. TFour experimental conaitions were
compared which examin~a the effects of varying position, equipment, anqa
personnel turbulence (see secticn 71 of annctated hihlioczraphy for
details). The major finding was that position turhulence had the
greatest effect in reducing rrew performance in terms of hits andg
opening engagement times (i.e., the lowest performance cccurred where
the tank commanaers were replaced by their gunners ana sunner positions -
were filled by ammunition loaders). The authors felt that personnel =
turbulence might have had a freater impact if the crew tasks hago been
less structured,

Tn small group studies of turnover, researchers (“iller, 1071;
Trow, 19623 Ziller, 1963) have hypothesized that changes in key or
central team number positions will have the sreatest effect upon team
performance, This 4id cecur in hoth the Trow ana Ziller studies, 1In
addition, Trow found that group oerformance declined when the
replacenent's level of intelligence was lower than his predecessor's.
Morgan, fCoates, Alluisi, and Xirby (167%) axamined the relationship
between the percentage of member turnover and team performance, and
found that team performance declined when teams were composed of U0% or
more untrained individuals,

Team Coordination and Cooperation

Few studies have investigated the impmact of varyine the form of
coordination/cooperation required in team tasks. Banks, Hardy, Scott,
and Jennings (1978) comparea three military team configuraticns of
various sensor systems (ragar and night vision devices) to independent
oparations of such systems., They concluded that a team using the raqar
and night ohservation devices with proper coordination and employment
procedures viould obtain higher ocuality information *han that provided by
a sinale device or by two devieces operating independently.

Georan, Hoak and Poutwall (10A) varied cocrdination smcnv five-man
laboratery teams hy manipulating the extent to which members had to
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respond for other members, the amount of feedback that members had to
provide to others in order for the team to solve the problem, and the
level of team task motivation that characterizeq the central man in the
team, ‘Higher performance occurred when the bulk of the team's strength
was entrusted to three of the five members as opposed to only two
members or distributad equally among 2ll members., The authors concluded
that when teams are formed the least competent individuals should be
sprea1 out among the teams, so no sinfle team has more than its
proporticonate share., When the key man on the team was high on team task
motivation, the team performed more effectively than when he was low,
The authors speculated that coordinate behavior among team members
becomes hahitual in effective teams; that response coordination is
learnead by trial-and-error when team members are individually competent
in their roles, ana that it eventually beccmes habitual when members are
task-oriented bacause the resultant improvement in team performance is
reinforcing %Yo such persons, 7Tt i3 desirable *to learn how to manipulate
tasks and instructions so the coordinate response habit is established
in team members early in their team history.

Some small group studies (Hewitt, O'Prien & Hornik, 1974: Kabanoff
% D'Arjen, 1979; N'Brien & Owens, 19A0) have heen hased on O'Brien's
(1963) distinction between collaboration tasks (members are expected to
cooperate with each other at all stanes of task activity as in
discussion and problem-solving tasks) and coordination tasks (subtasks are
allocated to different positicns and1 the subtasks must he performed in
sequence), With coordination, but not with collaboration, tasks group
per formance was related to the summed nbilities of the group members,
Task structure did create differences in group output, with
collaboration structures often hindering performance.

Group/Team Size _

Few studies of variation in military team size were found. Perhaps
this is because in some teams the nature of the equipment determines the
team size (e.g., a tank is designed to operate with four men), unit size
is planned to correspena to the functions and responsibilities of the
unit, and/cor military personnel have relatively little flexibility in
varying the size of units. fMne military team whose size has been
investigated is tha Tnfantry rifle squad., Havrcn and Mefirath (10-/1)
sumarized a series of studies that examined four, five, six, seven,
eight, and eleven man squads conducting tactical missions. Tn difficult
tactical missions, squan leaders of the large unit maintained unit
effectiveness at a great cost (e.q., higher activity level, mora leader
exposure to the enemy), The eleven-man squad with one leader
contrelling ten men was simply too larme. With squads from four to
eight men the six-man squad performend best., The present Infantry squad
is formally designed with 2leven men -- cne squad leader and two team
leaders with four men in eaczh te=sm,

Lahoratory studies (Yida, 10A1: Yinkade % Kiada, 1080) have founa
that group productivity 138 not a linear function of group size (i.a,,
two-man teams are not twice as effective as a single inaividual, 2
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negatively accelerated function exists between performance and team
size). This result is predicted from Steiner's (10h6, 1072) process
loss concept as well. However, none of the laboratory studies examinea
tasks that required more than one man (e.g., firing of a tank on the
move). Tn such cases productivity should increase as individuals are
added to the greup until a point 1is reached where "superfluous”
individuals are added and performance reaches a plateau. Given the
limitea manpower in most military units at the present time, perhaps the
most important research question regarding team size is how small a team
can be hefore its performance is significantly degraded.

Workload and Work Structure/Distribution

Yany of the studies investigating the effects of workload on tean
performance have also examined different ways of structuring or
distributing responsibilities within a team. In general, workload has
been defined in the terms of the rate of stimulus or task input, as in
simulated air traffic control tesms where the number of incoming
aireraft per unit of time was systematically varied (Johnston % Priggs,
1969: Kiad, 1961; Xiad & Hocner, 10503 Lanzetta & Roby, 1056b). In one
study (Morgan et al., 1978) an entirely different operational definiticn
was employed where load was defined as the percentage of untraineda
members in a team. On the other hand, there is little consistency
across studies regaraing the way in which work struecture or distribhution
has bhean defined. For example, Johnston and Briggs, examined
compansatory versus noncompensatoery situations; Lanzetta ana Roby
(1956b) focused on specialization of team functions, and Roby 2and
Lanzetta (1957b) compared the two conflicting organizational principles
of autonomy and load balancing. The following discussion of workload
and work%structure variables is oreaniz2d by the type of team task.

Several studies have examined sinulated Aatr traffic
control/intercept situations (Johnston % BRriggs, 106%: Xidd, 1061;: Xiad
% Hooper, 1959: Lanzetta & Roby, 1056b). As one might expect as load
inereased, performance decreased. ‘'Mhen Kidd varied air traffic control
team size (one, two, or three men) as well as input load, he found that
when input load was constant and team size increased, team performance
inereased moderately. 7Tn addition, when input load was increased
proportionately to the increase in team size, performance was diminished
in the multi-man teams. Xidd concluded that maximum performance can be
attained uhen coordination demands are minimized in such tasks.

Load interacts with other factors as well. Tn Johnston and Rrirg's
study (19A8%), fewer flight errors occurred under high lcad conditions
when a team member was allowea to compensate for his partner's behavior
than when he could not compensate, Team communication aisrupted
performance of the noncompensatory teams under high load conditions,
situations where there was thoa least need for and the least freeqom to
communicate, Lanzetta and Roby (1095AbH) investimated the effects of
snacialization of functions among tesm memhers in an a1r defense control
center (three men), 7Tn the vertical structure (specialization of
functions), e~2ch member was resoonsible for one function fchservation,
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calculation or decision-making) in all aireraft target areas. In the
horizontal structure (nonspecialization of functions) each member was
responsible for a single target area but had to employ all three
functions. As pointed out by the authors this was a task that could not
be peformed by one individual, in contrast to many other tasks used in
small group research. Althcush Structure effects did not occur, the
authors stressed a tendency for the horizontal structure to be superior
to the vertical structure under low load conditicns.

LRETYYYETY VSR,

Kidd and Hooper (1059) investigated three work structures in
simulated two-man radar approach control teams., The authors attrihuted
the superiority of the destination condition to the fact that it
demanded less from team members: there were no team coordination
requirements, only task demands. 7Tn that condition, aircraft hound for
a particular landing field were always assigned to the same controller
rather than assigned to different controllers,

Rehy and Lanzetta examined work distribution on within

ajircraft/bomber crews. Tn most cases, the variations in work
distribution affected the communication structure within the crew 2as
well, In two studies (Lanzetta % Roby, 105fa; Roby % Lanzetta, 1957b)
work load (rate of stimulus input) was varied, with high input rates
resulting in an increase in crew errors. Roby and Lanzetta (1956b)
elaborated on the effects of over-lcoads on individual behavior. An
overloaded person was as likely to neglect ohligations to other group
members, thereby increasing their errors, as he was to neglect his own
control responsibilities. Groups were unable to adapt fully to

increased load. The burden of initiating communications was placed cn -
the user of the information rather than the immediate source resulting h
in a lcss of much relevant information. Similar results were found in

ARTEM's (1978-.10RN) studies of continuous operations within Field
Artillnry fire direction centers.

The main thrust of these studies by Roby and Lanzatta, however, was
to examine the impact of two conflieting organizational principles,

y autoncmy versus load balancing. The autonomy principle states tha%t the

- optimal arrangements of displays and controls in a man-machine system is

one in which each person who needs certain types of information for

making control actions is also the primary source of that information,

9 and if information must be relayed to a control it should be relayed
from a single source rather than from several sources. 0On the other
hand, the load balancing principle states that the total work of the

- team should be distributend as evenly as possihle. Tn studies (Lanzetta

5 % Roby, 1054a; Roby & Lanzetta, 10573) examining varying denrees of

' autoncemy, situations which corrasponded to the autonomy principle

(members haa direet access to most of tha information they needed) were -

associated with faewer errors and faster learnineg times, The validity of

hoth the autonomy ant the loada halaneine principles was shown in one
study (Roby & Lanzetta, 1057h). ‘'hen autoncmy was controlled, tnnms
organizea accordine to the load-balancinn principlas made ewer errors.

When loaa-balancing was contrclled, teams craanized according to the

autoncmy orinciplz made fewer ~rrors,
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"In a very different context Moore (1951) found that easy access to
needed information facilitated performance under high load conditions.
Moore created two-man taxi-cab dispatching teams. ©Mne person had to
assign cabs Lo passengers, the other to monitor the positions of the
cabs, to start them on their runs, and to keep records. Contrary to the
author's hypothesis, increased access to information (communication with
gach tream memher, obhserving electronic timers for each cab) cenhanced
performance in the high load (hith rate or taxi requests) condition.

The authors attributed this level of performance to effective and

fiexible load balancing procedures and "other acts of collaboration in
performing routine funetions . . . under free access to information
teams were sble to perform hetter early in the experimental session,
minimizing waiting time without sacrificing accuracy, indicating a more

rapid adoption of an effective team organization for getting work done"
(p. A0-70),

Netection tasks were used in two studies, MMorrissette, Hornseth
and Shellar (1975) examined two two-man team conaitions. In the
requndancy condition each individual monitored all four displays, and in
the division of labor condition each individual monitored two of the
four displays. The redundancy team orfnznization eliminated very lons

detection times, thereby reducing response variability.

variations of military team structure were compared in 2
study conducted by Banks et al. (1975), Three-man teams
radar operator, a night observation device onerator, ana
operated as follows: when a detection was made with one
operatcer communicated this information to the teom chiaf

Three limited
nieht detection
composeqa of

a team chief
device the

who in turn

interrupted the free search of the other operator, requesting him to
verify the detection made by the first cprrator. The three tean
eonfirurations 311 used this procedure and tha structural variations
involved primarily differences in physieal location of team members. Mo
performance differences occurred among these team variations, but
comparison with individual operator performance nata chbtained in an
earlier phase of the study indicated that the team configurations were
better. The author stressed that the team chief's coordination rele was
particularly important for successful mission performance.

Tn summary, 2 consistent finding 1i1s that as team lcad increases and
other factors such as team size remain constant, team performance
decreases, Tncreased load negatively affects not only an individual's
own responsihilities but also his responsibilities to other members
which in turn reduces their performance, Work structure or distribution
does affent team output., Researchers have stressed the need to create
structures which rnduce the demnana for team member cocrdinntion.
However, there are some indications that coordination demands do not
necessarily have negative impacts when high degraes of ancuracy are
required, when efficient orranizational arrancements are used, and when
individuals are sVFilled in handline ecocrdination aemanns,
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Communication Structure

Much of the small group rasearch cn communication structures stems
from Leavitt's (1051) work on communication nets, (e.g., star, chain,
wheel). Guetzkow and Simon (1055) criticized Leavitt for not
distinguishing between communication restrictions upon performance and N
organizational restrictions. When groups
used the optimal organization pattern, different communication nets
yieldea similar performances. The authors noted, however, that certain
ccmmunication nets created more orranizaticnal problems than cthers, Cl
thus longthening the time to mohieve efficient task perfermance.

Lanzetta and Roby (1956a) also found that groups had difficulties in
setting up an efficient system for detecting and communicating
information chanees, "Communication problems may result from ignorance
on the part of response agents as to when information bearing on their
controls enters the aroup at some other station, and on the part of
information-source persons as %o the relevance of new information they
receive, Detection difficulties nay be a function of 3 response
conflict generated hy pnlacing the individual in the dual role of

. response agent and information sourze"” (p, 313)., Some of the studizs
cited in the previous section on workload and work structure stressaed
the importance of efficient communication to team performance.

e s 2, UK

Geaorge and Dudek (1971) eaxamined the role of verbal cemmunicaticon
Auring acrew training. Results shcwed that performance was lower uhen
verbal communication was limited in the early stages of training than
when verhal communication was allowed, and that verbal communication
facilitated learning the use of ncn-verhal cues,

Group Planning and Orientation

firoup planning and orientaticn nre commonly strnassed functions
within miliary units. The importance of these functions is supported by
some small group studies. Haelman, Prousseau and YWeiss (107R) compared
three stategies which affected the manner in which a small group
apnroached a task (assembly of small elactrical components). One
strateqy instructed group members to discuss how they were going tc
ancomplish the task: another strategy instructed members to immediately
bezin work and avoid Aiscussion of the task; and the third strategy
invelvea no instructions %o the aroup (the control). Two %task
ccnditions were also investigated. In one condition every group member
received the same information abouf the task; in the other, group :
mermbers were piven unequal information. As oxpected, based on previous R
wor with small groups, little Adiscussicn of performance strategies -
cncurred in the third ¢roup. lUnder the unequal task condition where the
apprepriate performanc2 strateny was not immedintely ohvious, the
d:scussion stratagy resulted in higher performance than instructions to
inhihi*t Aiscussion. ‘Yowever, under the equal task condition where the
appropriate perfcrmanne stratemy was ohvious, instruarions to inhibit
discunsion facilitateq performance. Oua2sticnnaire results suggested
that the discussion groups encountered more %ask 3nd intarperscnal
prohlema than the other grouns, hut were more flexidle, ™n liaeht of
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these results, one might hypothesize that discussion of mission strategy
might he appropriate for some military team tasks (e.g., omergent tasks)
but not for others (e.n., establish~d tnsks),

o

& %N

In another small group problem-sclving study by Shure et al. (1962)

a control group had no cpportunity for ciscussion: a second group coula
plan only durineg the period of task completion: a third aroup nlanned
hetween pericds of task complation. nly the thira group pearformed

) wall. In the control group no stable communication structure occurred.

- In the second group where planning and task aceomplishment oceccurred
simultaneously, only a few groups established communication structures. 5
Pressure to complete the task seemed more important than nlanning how to >
complete it. In the third rsroup, A hierarchical communication structure
was astablished rather early, and task performance parallelea the
emergence and stability ¢f this structure. These rasults have
implications for military team training. Military personnel need to be
reminded of the value of plannins when pressura to complete a mission
exists since they a2re apt to nemlect it even though they know it is
likely to improve teazm performance in the long-run.
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WHAT HAS BFEM THE TMPACT OF MTLTTARY TRATNIMG PROGRAMS O TEA™ PRNCESSES %
AND PERFORMANCE? »

Of the variables exmmined in small aroup studies and simulations of it
military teams, perfcrmance feedaback has been systematically ..
incorporated into most military team training programs and has had
positive effects (Alexander, Xepner % Tregoe, 10623 Finalay, 'atyas %
Rogme, 10553 George, 10A7a; 1070: Havron et al., 1955; Root et al.,
1070+ ART studies on REATRATY 1074-1079), Feedback was provided in
different ways in thes2 programs, yet its importance in improving team
per formance and in changing team bahavior and_tactics during the conduct
of an operation was stressed by all investigators.

R

Alexander et al. (1962) varied the amount of feedback Air DNefense ~
crews were provided in debriefing sessions. Those crews with feadback
improved on practiecally every criterion combared to the stable -
b performance of crews who did not get fredback. The authors found : .
) dehriefing feedhack particularly effective for Air Defense functions on i
which there was little information abcut the adequacy of performance :
during the mission itself, where the only way feedback could be ohtained -
was through debriefing sessions, This rasult supports Mrigges and
Johnston's (1967) recommendation that KOR hy instructors is particularly

valuable in team tnsks whers there is little or no feeabhack intrinzic %o
the task itself,

Tactical studiers of Tnfantry unit performance from the 11875 +o the
present have stressed the importance of feedback (George, 17A7a; 1a70:
Havron =t al., 19555 Roo% et al,, 1771: ART studies on REALTRATH,
1076-1979), Tn fact the angagement simulation programs have been built
around tha prinniple of proviaing farmahnck, hoth during and aftear the ’.
conduct of a taectieal operation., Develoment of procedures to proviage
realistie feaedback during a missicn has been stressed., The REALTRAT™H
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program is a pood example of this., Use of telescopes to determine
unique individual/vehicle nunber identification provides feedback
regarding casualty assessment during the conduct of an operation, After
action reviews by experienced training personnel provide additicnal
feedhack on tactieal performance. The MTLES (multiple integrated laser
engazement. simulation), uhich is presently heing fielded within the Army

P LA Ry

M X

ﬁ but uses laser equipment for casualty 1ssessment, is based upon the same
N feedback principles.

-
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Anothar training variation in reinforcement, rather than feedback .
per se, is illustrated by Finnlay et al. (1065), A weekly squad
competition-reward program was estahlished with squads participating in

the program improving more on tactics and map reading tests than squads
who were not in the reward proaram.

. N
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Another princinle stressed in some training programs is that cone
"learns by doing" (Georase, 1087a, 1079; Root et al., 14971). For the
military, this principle can be restated as "learning by doing in a
comhat-like environment." feorge's investigations show that if you want
an Tnfantry sauad to coordinate under the pressure of combat, then you
must must train under similar conditicns and ~mphasize the consequences
of failure to coordinate, His program involved inserting events into
tactieal training missions that forced teamwork among squad members.
Similar principles are illustrated in the Small Tndependent Forces
(STAF) materials developed by HumRRD (1070). The EFFTRAIN proqram (Root
et al,, 1979) focused on several ways of providing junior Infantry
leaders with tactical training that essentially presented different ways
of "doing": gamehoard exercises, field exercises with leaders only, and
REALTRATM fiela exercises with troops. Conclusions reached by Shriver
et al. (1979), that small unit leader training programs which involved
only gameboard exercises did not provide adequate practice in
leacder/group interaction and communication and that field exercises are
needed, support the principla of "learnineg by doing" in as realistic a
situation as possible. However, they also noted that certain types of
exercises {attack vs. defend) required more teamwork than others. Thus
field training exercises may be more important in some contexts than
others,

Despite the stress upon verbal communication in many small aroup
and military simulation studies, there have been few military training
programs that stressed member communication; its content, timing,
frequency, ete. However, ZSiegel and Federman (1972) did train
antisuhmarine warfare helicopter a2rews on four communication conten*
dimensions that had been shown to descrihe crew communication., Creus
who received such training differed in both the absolute and relative
frequency of these content dimensions. The trained groub also performen
hetter during a simulated tactical nmission than the untrained croup.

Havron's studies 1in the 19505 with Infantry squads illustra%tes one
Wway in which a suecessful team traininm program can be developed. 'n
the first phase of the work, three experimental prosrams were compared:
the group participation method stressea maximum participation of each
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squad memher in the presentation and discussion of training materials in
order to develop froup loyalty and esprit de corps; in the fundamentals
method all tactienl training was structured arcund several basic comhat
principles which served as a frame of raference for all squad missions:

- tha team training method stressed the duties of each member, employed a
self-corrective system for performance of these duties, and used two
teams within each squad to improve control and eommunication (the
Infantry squad at that time did not have the present fire team
structure). Mased upon the tactical performance of squads trained in
these three programs, a composite training proaram was developed which
essantially combined the best of all three programs. Tt used all of tha
comhat fundamentals training, major parts of the team training method,
and very little of the group participation method.

v
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The composite program was very sucnessful, TIn fact, a most unusual
reosult occurred ——— there was no overlap in perforamnce hetween the
composite trained squads and a comparison groun on the Leadership group
test., The authors attributed this strone difference to the fact that
"mutual interdependence of men and the responsibility of all for squad
per formance" was emphasized throughou®. the trainint program. The men
and the leader were encouraged to talk; to comnunicate. Procedures were
developed so that individual members could integrate their individual
task performance to the welfare of the entire unit. Thus when the
leader was attrited, as often happens in combat, the remaining members
were able to successfully continue the mission. A strong leader might
not need to use such a "help" system, but he could. On the other hand,
' weaker leaders often profited from using such a system, thereby

increasing the performance of the entire squad. Tt is important to note
that these conclusions stressed the importance of team training, not
. necessarily individual proficiency, to mission success.

- Two other types of military studies need to be mentioned. The
BESRL studies of image interpretation (10A5-1071) daveloped and tested
the team consensus feedback method as a method for maintaining and
enhancing the proficiency of individual image interpreters (individuals
who must extract information from surveillance displays), On actual
missions image interor=ters work alone and are often unaware when they
are doinn a poor jobh. Tn team training, however, interpreters were
foreced continually to examine themselves, since their tenmmates found
targets and made identifications that disagreed with their own. This
avwareness forced the tesm members to look hard at the target, and
allowed less proficient interpreters to become aware of their
deficiencies and to learn from the more proficient interpraters.

The USARIEM studies (1978-1020) on continuous operations in Field
Artillery Fire Direction Centers (FN) illustrate the nomplexity of
team tasks and expand the number of variables that trainers need to
inelude in military %raininm programs, Tha studies alsc sugfest that
rasearchers may have only a minimal understaniing of the fantors
affecting real-life tenm performance,
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WHAT TRAINTNG RECOMMENDATTONS HAVE BREE™ MADE FOR MILTTARY TEAMS?

The following section highlights the major team training
recommendations that have been made by experts in the field. A brief
elaboration of each is also provided,

Taam members should receive nerformance feedbank. (Alexander et
al., 1962; BRiel et al., 1957; "riggs & Johnston, 1067; Caviness & Titus,
10775 Chapman et al., 1950; Finalay et al., 1055; ART REALTRAIN studies,
1076-1970), Training situations that provide feedback during the
exercise, as an automatic consequence of tesm and/or individual actions,
as well as instructor feedback after the exercise are preferred. Some
tasks have feedback mechanisms bhuilt into them: that is, team members
can immediately chserve the consequences of their actions. Other tasks
do not provide such intrinsic feedback. Although feedhack in the form
of debriefings or after action reviews is important in both situations,
it is particularly critical in the latter since that is the only
feedback members receive., During initial training feedback by the
instructor should not be too detailed or voluminous since individuals
cannot absorb and may even misuse such information. At later stages of
trainine, feadhack should he mere refined. Feedback must he provided on
all important aspects of team functioning since individuals tend to
maximize performance on those aspects ahout which they receive feedbhack,
Tndividual feedback, rather than total team feedback, is particularly
desirable in tasks where cone man cannct ccmpensate for teammates
deficiencies,

Team training should be preceded by individual training (Daniels et
al., 1972; Dyer, 19R0; Finley et al., 1372: Johnston, 1066: Kress &
Hefuire, 1970; Schrenk ot al., 1950; N'Brjen ot al., 19792), Some degree
of individual proficiency is necessary for team training to be
successful Tn addition, cross-—training of team skills is not effective
until individual expertise has been acquired. The relative emphasis
glven to each form of trainineg depands on the team task, with tasks that
demand little member ccordination requiring less team training than
those high on this dimension.

Team training should he sequenced in terms of inereasing complexity
and degrees of teamwork (Riel 2t al., 1057; Roguslaw % Porter, 1962;
Caviness % Titus, 1977; Chapman et al., 1050; Georme, 10A7a, 1Q70:
HumRRO, 1970: Kress % YcGuire, 19793 Thurmond % ¥Xribs, 1978)., The most
complex form of team training involves situations that include emergent
(unexpected, new) tasks, Cross-training can be used in team training to
inerease hoth individual and team proficiency.

The entire team should participate in team trainine (Riel et al.,
1027¢ Chapman et al,, 10597 Schrenk et al., 10A0), Tha agncept of the
entire team incluaes officers who aad leadership, strass, and
motivation, and improve team cohesion.

Team trainineg should he conducted neriodicnlly (Findlay et al..,
10RR3 George, 19872, Schrenk et al., 1069), PRepetition of training will
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increase long-term retention of skills, Periodie training should be
conducted with different task/situaticns to enhance indiviaual and team
proficiency.

Military teams should be trained in conditions which approximate
those situations in which they will be expected to perform (Rriggs %

Johnston, 19Ah6a, 10R7; George, 10A7a, 107Q; HumRRN, 107N: Jlones % Mgm,
19543 Kress % McGuire, 19793 Root et al,, 1979; Shriver et al., 1970;
ART REALTRATY! studies, 1976-1977), If you expect a team to perform
under stress, members must train under stress. TIf you expect a team to
Wwork as a coordinated unit, members must he trained unaer conditicns
that force teamwork., Teams find it easier to adapt to simpler
conditions than to more complex, demanding conditions. The success of
training programs such as REALTRAIN (which also included feedback)
testifies to the importance of realistic training settinss.

Team goals should be clarified (Biel et al., 1957; Caviness %
Titus, 1077; Boguslaw % Porter, 19A2; Chapman et al., 1050), Team goals
should be spelled out in every way possihle, Tllustrations should be
presented to show the cons2quences of errors to the team's performance.

Interdependencies among team members should be clarified (Boguslaw
& Porter, 10R2; Daniels et al., 1072; George, 10f7a, 1070: Hayrgn et
al., 10885 HumRRO, 1070, Schrenk =t al,, 1969), Members of teams cannot
and should not act independently of aach other. Lack of coordination
can often lead to serious team errors, The ways in which one member's
actions impact upon another member or upon the team as a whole need to
be illustrated and stressed.

Team training should incluce troainine individuals to analyze their
own errors, to sense when the %team or team members are overloaded, and
to adjust their behavicr when overlcnds cccur (Toguslaw % Porter, 10623
George, 1979). In a team it is easy to blame someone else, the group as
a wvhole, or a piece of equipment for one's own errors; but such actions
are done at the expense of not learning how to avoid the error in the
futur~. A team member needs to be able *o sense when any member,
including himself, is overloaded. Members should be taupht how to
adjust their behavior when overloads occur.

WHAT QUESTIONS AMD METHODOLNGTCAL ISSUES MEFD TO RE EXAMINED IN ORDER TO
IMPRNVE TEAM TRAINTNG AMD ASSTRMMENT?

Where should we go from here? Practically everyorne who has
examinad the tenm ares agrees that there is a lack of adequate theory,
method, and systematic research, and that what is knowm about teams has
not been applied to military training programs (Rorgatta, Lanzatta,
MeGrath % Strcdbeck, 19505 Collins, 1977; Hackman % Morris, 1075: Hall &
Pizzo, 10753 *McGrath ® Altman, 176A; Yeister, 10765 Yagner et al.,
1977), Over twenty years ago, a2 task force on teams under the Nirector
of Mafense Research and Fnaineering (Noregatta et al., 1°50) connluded
that military support was critical to prosress in these areas, since few

e A

NG

. .-‘ 5y

e
! .
R

e
e e

P

-

-:; LS :- ) ey e

SR

.....
et et
. NERES
MR AR S

.

D
L}

.
A
W
\.




civilian agencies have a need to generalize to a variety of teams,
focusing instead on prohlems related to human relations training.

Given the number of excellent state-of-art reviews that have been
published within the last twenty-five years and the fact that progress
has been limited during this period, it is doubtful whether this
reviewer can 3sugrest any new research areas or identify any new
methodological needs. However, in this final section, the focus will be
on research questions and related methodological issues which
relate specifically to military team training and assessment.

What, are the uniaue features of teams?

This question must be addressed from both conceptual and
methodulogical viewpoints, hviously, conceptual developments are
central to theoretical work. Conceptual work at bhoth molar and
meolecular levels is needed, followed by development of measurement
procedures to ohjectively identify the existence of team characteristics
(i.e., to distinguish teams from nonteams, and tenm tasks from group and
individual tasks) and to quantify the strength of these characteristies
(i.e., some teams may be chara3cterized primarily by dimension A, others
by dimension B). Such efforts are critical to the systematic
investization of other research questions and to the development of
Assessment procedures,

Some work in this area is presently belng sponsored by the Army
Research Institute. The work by Mieva et al, (12978) was an initial
attempt to identify the basic dimensions that distinguish teams from
collections of individuals (e.g., orientation,
organization) in human factors terms, to
identify team functions. Follow-up efforts in this area include
validation of the team functions based on ohservation of Army team
operations and the development of measurement instruments to identify
and quantify each function. Another onfmoing effort focuses on
identifying and describing at a more molecular level the dependencies
(e.g., verbal, nonverbal) among taam members; Aapendencies
conceptualized in such a way that they can applied to any team. In
human factors terms, this analysis is at the task level., Procedures for
recording and describing such dependencies are being developed. This
work is based on observations of a variety of Army teams. Future
efforts will focus on relating team functions to team tasks/dependencies
in that functions are inferred from dependencies. This final effort
should yield procedures, at hoth conceptual ana methodological levels,
for defining the nature of "toamwork."

How do teams develcn?

A traininm prorram needs to be hased on a conemept of what
characterizes 3 goud team and what stages, if any, a team pgoes throush
in its development. Are thern Piagatiin-like stames of tanm
development; some aspects that you cannot rush no matter what the
trainine? Yhat team skills »re susceptibdle to training”® Mo teams
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progress through the same phases of developnent irrespective of group and
individual learning . rates or the team tasks? Yow do interperscnal
perceptions and expectancies change with experience and how do these
chanpes affect team peformance?

Longitudinal studies of teams are neaded in order to 2ddress such
aevelommental questions. Since team development may vary with the type
af team and the team task, such variations should be axaminerd. Teans
n2ed to be exposed to routine tasks, unexpected tasks, new tasks, and
stressful, dem=2nding ftasks in order to examine the full range of team
behavior and development.. Procedures that reccrd sequences of
interaction, rather than simply summarize frequencies or rates of
interaction, are needed so that such sequences can be related to task
goals ana strategies. Such procedures may be particularly important for
deseribing phases of team development ana the aistinguishing features of
good and poor teams,

What are tha characteristics of mcod teams ana how 1o these
characteristics retate to training criteria?

Although teams may continue to evolve with fime and experiance,
thare comes a point when individuals can identify a good team when they
see onr, What are the characteristies of such teams? Are these the
eriteria to which we train? Is observation the only way of identifying
such eriteri2; is it the best way; or can such eoriterin also he
determined by applying human factors/systems approaches? Do excellent
teams axhibit ch=ranteristics that cannot he or ar~ not fr=quently
derived from system analysis techniques? Are "eood" teams identical or
is there more than one way of heing "pood?" fObvicusly, if alternatives
exist, multiple criteria should also exist.. In judning a team _what is
an appropriate halanee hetween process ana product criteria® Vithin
sach of these domains are certain criteria more important for some teams
and/or team tas%s than others (e.g., Product criteria - time versus
accuracy)? What is the best way to make these determinations?

Since we do not have the answers to such questions, researchers
should continue to use a variety of approaches to identify the
characteristics of rood teams. Application ¢of 2 single aoproanh may be
too narrow. Strategies for identifying team criteria need to he
developed., Tmprovements nlso need to be made in the criterion measures
themselves, both process and proaduct. We must always be aware of the
tendencies Yo measure whnat is easy to measure and to overuse 3 tenhnique
once it has been aeveloped, neglecting work on other needed techniques.

Ythat variahlos influenae team bHehavior?

The list of variables that ecould impact upon team performance could
he endless. [fowaver, previous researah in this area points £o some
arnas that need to be exploredq further, and the nature of tha military
training environment indiantes cther variabhles, The influenca 5f such
variables on team processes, feam output, and the interacticn hatween
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team prcocesses and products needs to be examined. Tt is also important
to know which factors are under a tr=iner's control and vwhich are not.

Research indicates that team behavior i3 influenced by feedback.
Briggs and Johnston (1967) made many recommendations regarding the
application of feedback,but there have been no systematic studies on the
effects of such procedures usine military teams nor on the ease with
which such procedures can be implemented within the military training
environment, Other unresolvaed issues 1nclude the appropriate balance
between individual and group feedback, the specificity and detail of :
feadback, how to train trziners to qive appropriate feedback, ana how to
design training environments that provide more complete feedback.

Taam lo2d affects team performance. Yith military teams, load is a
critical issue. In combat, teams are under considerable stress and
pressure, and may be forcad to operate for long periods of time. “uch
more information is needed on how these factors influence team behavior
and interact with team experience/skill, and how one can best train and
orpanize a team for such situations.,

A continuing problem within Army units is turnover in personnol.
Certain types and degrees of turnover have been shown to produce
decrements in team performance., Yet *here are still unanswered
questions regarding turnover., Are scrme types of teams less affected by
turbulance than others and why”? 'hmat are the best procedures for
integrating a new individual(s) into 3 team?

The issue of team size has been extensively studied in the small
groun literature with the forcus heing upon whether or not team output is
a linear funetion of team size. Howaver, pgiven the reality of combat
attrition and the present military manpower shortages, the critical
question is how small » team can benome before its performance is
significantly degraded. Can teams be reorganized or restructured to
minimize the effect of size reductions? Can cross-training reduce the
impact of reduction in size? At what point is the team size so small
that the team essentially cecases to exist?

Studies indicate that individual proficiency is needed before
unit/team training c»n be effactive. Pyt there is little research on
how much individual training is needed and on strategies for
analytically determinine the desirend amount of individual training.
Does the amount of individual training vary with the nature of the team
or team task, with the complexity of individual and team skills, ete.”
Ts the best training sequence simply individual training followed by
team training, or is there some point in team training where it is
important to initiate a3 mor~ complex and demanding individual-team
training cyete? ‘hat indiviaunl skil1s are learned during team
training? ‘'lhat indiviadual skills cannot be learned during team
tratning? A related issues 18 the axtrent to which highar-echelon
training at the company and battalion lavel prcvides team (squad-level)
training.
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There is substantial research on the retention of individual
skills. PFowever, little is known ahout the rates with which different
types of teom skills decay and the frequency with which refresher
training should be given.

Although military leadership qua2stions were outside the scope of
this bibliography, this area should not be ignored in team research
efforts. 7Tn particular, it is important to know whether a good
leader's performance can compensafte for a poor team. Are there some
situations in which cumpensation is impossible or very limited and
therefore team training becomes particularly critical? On the other
hand, it i3 ~lso useful to know the extent to which a good team can
compensate for a poor leader,

What team skills should be trained?

Team traininm requirements should be based on such factors as an
analysis of skills required for team mission success, skills that have
been demonstratea to affect team sucress, skills that are not trainea in
higher-achelen exercises, team skills that are not learned easily,
skills that do not develop automatically when a team is formed or as a
simple function of mission repetition, skills that decay quickly, and
skills that are performed infrequently but are essential to team
survival (e.g., aircraft emergency procedures). Analytic techniques
need to he developed to answer some of these issuas; further research is
needed to address others, Research without analysis or analysis without
research would be inappropriate and might lead to inadequate training
programs.,

How should team training proprams be designed and evaluated?

Once team training requirements have been\determined. the factors
that affect team performance identified, and team behaviors that are
immune to manipulation identified, the design of team training programs
can begin. Training rescurces such as equipment, time, training ranges,
other training media, and instructor personnel; the skills and abilities
of the team members heinm trained; and the interacticn hetween member
skills and training media/resources must be considered. For example, in
one study (Bialek, Taylor % Hauke, 1073) techniques successful with high
apt.itude soldiers failed with low aptitude soldiers. Tn particular,
with high aptitude individuals, minimal guidance was required,
self-instructicnal hooklets could be used, fewer practice problems and
examples were necessary, and instruectors acted primarily as class
monitors, Such inaividuals also created much peer pressure among
themselves to do well; pressure that was not characteristiec of low
aptitude individuals., Llow aptitiude individuals performed better with
instructional procedurss that maximized nersonal intersstion with the
instructor.

Tnstructional tenhniquas that are most effectiva for training
different skills should be determined. Tt is highly unlikely that one
procedure ean satisfy all trainin~T requirements for n partinrular team,
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ana/or upon the resgurces available, Techniques for integrating
information from these varicus sources should he develeped. Fraquently,
only one of tliese factors is stronnly considered. Havron's (Havron et
al., 1955) final training program for Tnfantry squads was hased on
experimental data; apparently there were few resopurce constraints. Tn
the development of training programs for new military equipment,
front-end analytic techniques are used heavily. Tn active Army units,

¥ respurces may be the overriding factor.

L]
) Such judgments may be made on an analytic basis, upon experimental data,
.
L]

Finally, the effectiveness of training programs must be determined.
Given *the limited body of Wnowledge rmparding what contributes to
- effective team training it is unwise to develop and evaluate a single
program for A military team -- to put all your eggs in one
basket. Yuch can be learned from comparing different training programs
which will eventually contribute to 2 much better training program. Tt
P is particularly important to evaluate such programs with aifferent
- samples of teams and under different. environmental conditicons (e.g.,
simulated combhat conditions vs. emarrison). Since such tests can he
" costly, they should be conducted with areat care and should nct he
- initiated until the researcher has good Assurance that the assessment
= can be conducted properly.

o Tn assessing team training effectiveness, training criteria and

" frainine standards for success on these criteria must be employen,

" These criteria should focus on dimensions unique to teams., Tha issue of
- measuring team skills was mentioned earlier in this final section, and
throuthout this final discussion it was assumed that measures of team
skills (process and product) existed. However, few such tools do exist
and their actual construction is not easy. The immortance of developing
reliahle and valid measures which cover the speantrum of tesm skills
should not be minmized. Tt would be unfortunate if the knoutecdge gained
and decisions made during each of the research stages just derscribed
were to be "bad" ones because of inadequate or inappropriate measures of
te2am skills.
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The hiblicographic entries have been categorized by the sections cited in

. the tahle of contents. Within each secticn, the studies have been

alphahetize~a by author, oxcept where 3 series of related studies has heen
g conducted within the same organization or by the same inaividunls. Such
related studies are grouped fomether at the end of e~ach section, Tha entries
vary in length. 'Mhen the methods nd/or results of a study were particularly
relevant to Army teams, this informaticn was described in scme detail. Some
artinies are cited in more than one section of the bibliceraphy. The first
refarence of the article provides the complete sumary. When the article is
cited again, a3 cross reference to the orieinal citation ana a brief
desaeription are given. An alphabetical listing of all references is presenteaq
at the end of the report., This referance list also indexes both the
appropriate section(s) and page(s) of the bibliography for each study.
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A. LITERATURE REVIEYUS AND/NR MNDELS EXAMTNTNG EFFECTS OF VARTARBLES NN TEAM
PERFNORMAMNCE

Section A contains reviews of small group/team research that have been
published within the last twenty years. Some were oriented toward military
teams, others were not. The ~lassificaticon below presents the major
emphasis(ses) of each review.

’.

Team Training

Alexander % Cooperband (10A5)
Boguslaw & Porter (1962)
Briges % Johnston (10A7)
Crawford (1064)

Collins (1Q77)

Team Functioning/Behavior/Processes

Alexander % Cooperbana (1045)
Boruslaw & Porter (10R2)
Haeckman (1079)

Haines (1965)

Factors affecting Team Perfsrmance

Briggs & Johnston (1067)
Denson (10%1)
Gagne (1962)
George (10R2)
Geo. Wash., Univ.
Gill (1077
Hackman (19790)

Med. Cntr. (1074)

Small Group Research
Altman (10RR)
Collins (1177)

Lorge et al. (108%)
Cormunication

Rripps %X Johnston (10A87)

Lassons from Combat Experiernce

freenbaum (1070)

Naniels et al,
Nenson (19%1)
Hood et al. (106A0)
Turner, Cchen & Greernberg (108%)
Yagner et al., (1977)

(1072)

Hood et al., (10A0)
Ynerr, Madler & Rerper (1120)
Steiner (1072)

Heslin (1064)

Tonisfeld (10A5)

Ynerr, Derger & Popelka (1920)
Nerqer, ¥nerr % Popelka (1079)
Meister (1976)

Madler (1979)

S21ls (106K2)

Melrath & Altman (106A)
Misva, Fleishman & Rieck (197%8)

Tlanzer & filaser (10%1)




Alexanaer, L.T. % Cooperband, A.S, System training and research in team
hehavicr (TM=25%1), Santa Yonica, Calif.! System Development
Corporation, August 1968, (NTTC Mo, AD A2N ANA)

. A review on team training as it applied to air defense training of
ccmputerized cormmand/control systems was presented. However, most of
the literature reviewed related to team training in general as well. A
resaarch program designed to address research gaps in team training was
outlined,

The authors stated that computerized command/control training

) . systems should achieve the following training objectives: 1increase the
: - capability of system personnel to respona adequately to unusual

b environmental situations, develop and maintain personnel skills in

! applying existing rules, and train personnel to opearate effectively as a
team. Three major sources of training problems associated with such
systems are spacification of training objectives, effective use of
training media and techniques, and evaluation ¢of training progress.

The authors presented and aontrasted tuwo theories about the
characteristics of teams and how teams learn, called the organismic and
the stimulus-response views of a team, They suggested that the
stimulus-response model applies to teams coperating in established
situations, while the oreanismic model applies to teams coperating in
emerrent or changing situations,

A review of previous research on team training focused on three
classes of variables: 1input or task environment variables
(specifically, load), knowledsme of results (intrinsic and extrinsic ¥NR;
team and inaividual KOR), and exercising cor practice (scheduling of
practice, team and individual practice).

A model of team behavior in emergent situations was presented. "The
team i3 an information processing system which has a large storage
capacity, part of which is devoted to procedures for action that are
organized hierarchically into plans which coordinate the behavior of the
irdividual members. These plans may be given to the team... or they may
be generated by the team itself, ... The task situation determines which
plan(s) will be utilized. The performance of the team depends on how
good tha plans are and how well they are executed. As a result of
continuing experience with the environment, the team generates and tests
new plans and adopts some of them.... This entire process may be
considered as a2 two-level learning nrocess: learning the characteristics
of the environment anda learning new methods for responding to it. To
the extent that what is learned at either of these levels can be
transferred to new ana indererminnte situations, team performance will
improve” (p. 3.
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Altman, I. The small group field: Implications for research on
behavior in organizations. In R.V., Bowers (Td.) Stuagies wn Nehavicr

in Organizations. Researeh Symposium, Athens, Ta.: !Iniversity of
Gaorgia Press, 1755, pp RU-RF, (NTIC Mo, AD &47 nay)

A system for classifying the results of mmall group research,
developed by Altman and MeGrath, was sumnarizea. General statements
were made regarding the effects of such factors as the environment,
group characteristies, and individuals' persconalities upon the

effectivennss of the group. Deficiencies in the measurement of
per formance effectiveness were also cited,

Noguslaw, R., & Porter, E.H., Team functions and training. TIn P.',
Ganne (Sd.), Psycholorical principles in systems devealgpment. ‘lew
Yerk: Holt Rinehart & Winston, 1052, pp. 3872414,

Romuslaw and Porter's paper focused upon the meaning of the concept
of team, the meaning of team functions for both established and emergent
*eam situations, and team training technologies. A team was defined as
a "relationship in which peopls generate and use wWork procedures to make
possible their interactions with machines, machine procedures, and other
prople in the pursuit of system objectives" (p. RR), Team functions
vere viewed as specific purposes which contribute to the attainm~ent of
the team's objectives. Unless team functions are clearly understood,
system perfcrmance cannot be adequately evaluated and trainine of team
members i3 apt to be unduly unrestricted, Team training was defined as
"~ny exparience in which a team engages which results in a change of
team function, team organization, or team performance®™ (p. ?91), The
Aauthers stated that a serious shorteoming in traditional team training
afforts i3 the acceptance of work procedures, machine procedures, and
machines as sivens. This leads to defining training prohlems sglely in
terms of increasing crew/team proficiency in the fixed prceedures (that
1s, component traininec) rather team training, since the 1n%eraction
among . components of the team is 1ignored.

Fmergent and established situations were distinguishea from each
other. Any team may deal with situations that vary from established to
emereent.. “onerally sneaking, functions for established situations are
formally planned for in the design of a system, while emerpent
situations are more likely to be ignered on the formal level. Various
approaches to formulating established functions were presented, Five
methods for dealing with emersent situations were cited: selection and
use of a good manaser, selrcetion and use of equipment and faeilities,
formulation cof polircy quides, improvement of systems analysis annq
rccmputer technclories, and team trainineg.

.

Team trainine for es3vay)ished cr emarcent. situations shouln rynsider
factors other than fraining o2ach man in his individual job. A% 1aast
3ix cther factors shoult e ngnsiaerad:  oriantatien to tean sunls,
training in int-orar~pendenciers, training “or error analysis, trainine for
sensing overloaa, training in adiustment mechanisms, and trainina for
emeraent situations.
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Much prior team research has focused on established functions of
teams. A disadvantage with such a simplified approasch is the possible
l1oss of significant varinables. In particular, "where total systems are

. subject to stress hy overloa2a or by sudden degradations, representations
of astablished functions do little t£o help the researchers develop
concents for training teams t£0 meet these overloads oand stresses." (p.
313).
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Briges, G, F,, & Johnston, Y. A. Team trainine (Technical Report:
NAVTRADSVCEN 1327-4), Columbus, "hico: Ohio State University Human
Parformance Center, June 1087, (DTIZ Yo. AD 660 019)

This document is the final technical report on a series of studies
of Mavy Combat Tnformation Tenter (CIC) team training. The report
summarizea the last year of research which focused on such factors as
workload (specifically, time stress), team arrangement (variations in
responsibilities assigned to tcam members), content of team
communication, selective reinfcreemant of team communications, and
effects of communicaticn reinfcrcement in transfer situations.

AR  Oelalarep didls (A e

An excellent technical review and discussion of %feam training
research was also presented. Three areas were examined: team
structure/task orranization, training variables, and communication
variables, The authors' eonclusions and recommendations (p. 465-49)
regarding each of these areas are presented in their entirety in the
paragraphs that follow.

Team Strunture and Task Nreanization

1. A hierarchical structure for team organization is desirable for
several reasons: T

a. Tt is more reliable than a decentralized structure.

b. Less total training time is required for personnel since each
man need not learn all jobs,

- c. T permits an open communication system during periods

) requiring all team memhers to provide data and opinions so as

!l ) to redquce input uncertainty and formulate possible courses of

action. Moreover, once a course cf action has heen selected,

it permits "leadership eontrol" over the communication system

S0 as to restrict verbal inrteractions to the snecific job of
carrying out s course of action.

?. Parnllel substructures within a hierarchical structure are preferreq
to serial structures for several reasons:

a. Tn a serial structure tenm performance is morn depennent. un the
. least skilled team member than is the case in 1 parallel

structure,
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b. Load halancing is more easily carried out in a narallel team
structure although care must be exercised in such
load-balancing attempts: one should avoid increasine
interoperator interanction requirements. -

2, Superior team perfurmance may be expected in teams orsanized such

that minimal interaction hetween team members is required fcr each man

to do his job. Tndependence of assigned function permits each operator _
to utilize his entire information-processing capacity to his specifie -
job: if required to interact with other team members at either the input

or output level, an oprrator must share that capaecity betwaen specific

demands of his job and the demands of the interaction process.

Unfortunately, despite highly overlearned verbal behavior, teams apprar

to require extensive experience before they learn efficient. verbal

interaction procedures or hefore they acquire interaction aiscinline.

4, Teams can learn to ndapt to an increase in load on the system
provided the operating procedures permit such flexibility. Apparently, .
they do this by reassignment of function, the utilization of short-ruts, e
the development of new procredures, ete. lowever, flexibility in '
operating procedures is a mixed blessing in that there are unusual
circumstances, such as emersencies, when more rigid rules result tn
hetter overall performance.

Training Variables

1. Adequate debriefine sessions followine team training sessions 3re an
invaluable opportunity for the team to examine not only indiviadual
proficiencies but to explore alternative ways of organizing the task so
as to develop more efficient and proficient team performance. The
instructor would 4o vell in such aebriefing sessions to provide adequate
time for discussions., Too often, A debriefing during training is made
to fit the time available before the students rush off to the next class
or assignment. This is a mistake, cspecially for relatively large teams
in complex systems.
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2. The dehriefins periacds provide the instructor with his main -
opportunity to deliver knowledge of results (XOR) regarding the
preceding team performance, KNR i3 a powerful tool in both training and
operational contexts, and several conclusions appear in the literature
regarding its effec%s on team performanne:

a. KNR is particularly valuable in shaping behavior in those team tasks -
for which there i3 relatively littla feerdhack intrinsic in the task N
itself, YHowever, care must he exercised during training so that
students do not beccme overly dependent. on KOR which wil' not be
present in op~arational tasks.

b. ™e use of individual-specifia XNR (ra*ther than total team XNR) is
desirable espacially in team tasks where it i3 not possible for one
man to compensate for the deficirncics of his teammate(s)., This is
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especially true for relatively high-ability team members; however,
low=ability team members can benefit equally from individual-specific
or from total team XNR,

c. The specificity, detail, and quantity of KOR must be controlled
rather carefully by the instructor. During initial training
relatively gross aspects of indiviaual performance are satisf-ctory
and more detailed ¥NR simply cannot be used by the team members;:
indeed, they may misuse such information. Turing later stages of
training detailed and more voluminous KNR may become invaluable for
the "fin~e tuning" adjustments of highly skilled teams,

d. Teams will attempt to maximize those aspects of performance about
which they receive specific and simple ¥NR even though other aspects
of team performance may suffer in the proress, Tn other words, teams
will "do as they are told"™ by the instructor via KOR. Therefcre, 1f
several Aaspects of team performance are equally important, care must
be exarcisea not to emphasize one to the detriment of the other
aspects.

¢ ]

If teams experience a change in specific and simple KOR they will
readjust their performance rather rapidly to emphasize that aspect of
performance about which they now are receiving XOR, even though this
results in a deterioration of that aspect previcusly emphasized by
KOR, lowever, if teams exparience a change from specific ana simple
to more complex KOR (where two or more aspects of performance are
given an equal weirht), then they will continue to emphasize that
aspect of team performance which previously was the subject of
sp2cific KNR whila at the same time attempting to improve all aspects
now being emphasized. Thus, an instructor must expect some
conservatism in team performance as the complexity of KOR is
increased, i,e,, a team will "eling" to the more simple past as the
complexity of the present ¥XNR makes it more difficult for them to
satisfy instructor demands.

3. Direct evidence for the superiority of team training over individual
training does not exist. Tnaeed, laboratory research indicates that team

per formance 1s superior following individual training in systems organized for
relatively little interaction betuern team members; and in systems ornantzed
for a fairly high degree of interoperator interaction (coordination) hoth
laboratory and field research indicate that indiviadual and team training
procedures produce fairly comparahle team performance. This is not to deny
tha use of team trainineg; rather, it indicates that indiviadual training
deserves emphasis even in so-ralled tenm trainineg simulators. Tt would appear
that true team training is best conducted either "on the (operational) Job" or
in final transition trainins with cperaticnal equipment,

4, Oparator replacement in A toam aan have a temporary doleterious effect on
team parformance especially if th~ rnplacemant is lass skilled than the man
replaced, However, sufficiently well trained replacenents may have little or
no such affects. The team can adapr rather quickly even to a replacement with




“ a4
o
:: less skill than the man replaced through load balancing and other adjustments
S within the tean,
~
Communication Variables
. 1. TIntrateam interactions involving verhal communications are an index to ©h2
- level of team coordination present. However, care should be exercised by
'ﬁ instructors in using the more obvious aspects of verbal communiestions (such
' as sheer volume) as evidence for the acquisition of team coordination. ‘'hore
W subtla aspects of communication, such as the presence of voluntary messages -
which anticipate information needs of other teammates, may be more directly
. correlated with objective measures of team cooraination.
2. VWith trainine, teams exhibit prorressively less volume of communications
and the pattern of these messages changes as a function of both training and
task variahles:
Al a. There appear to be four neneral characteristies of communications
between team members:
(1Y Nne class of messages represents attempts by teams to reduce
input uncertainty.
" () fiven some amassing of input data, a second class of messages
- reprasents attempts to evaluate what is "known,"™ a step
. nocessary Lo the formulation of hypotheses or alternative
g courses of action.
(1Y Following aata avaluation, a class of messases occurs dealing
;: with possible courses of action.
C
A5y . . )
o (1) A3 2 single course of action is decided upon, leadership control

;( messages (commands) occur as the course of action is
3 implementad,

Ny b. Leadership control results in a discipline on the team in their

3 communications. This is a2 necessary aspect of operational systems,
and disciplined communicsticns are desirable in the training context
also. However, in the latter, the instructor should be alert to

. avoid premature lead=2rship rontrol which can stifle necessary
intrateam communications, i.e., the trainee "commander" should no%
assume control too early in a problem run.

- c. Time stress on a te2am will result in fewer communications than when )
- they are required to accomplish less per unit time. Further, under

X time stress the pattern of team communications will involve more

ohiective information messages than tactical, evaluative, or -

- cpinicn-type messages. Just the opposite occurs when teams work . .
. under low time stress and whon they ara encouraged %o develop highly )
o coerdinated performance, 7 follows that time stress fosters

- cemmunication Aiscinline. ilharpas teams will maintain such 4
o Aiscipline when experiencing a chanae from high to low time stress,

nn
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the opposite does not occur, i.e., the more free and relaxed
interaction amone team members which 13 possible under low time
stress persists when time stress is increased. Therefore,
instructors should attempt to encourage greater self-discipline ana
leadership control by the team members as they experience significant
increases in time stress during and between training problems.

d. The availabhility of information channels in a system markedly
influences the content of t2am communicstions. Team members can
utilize the less afficient verbal communication channel to tranamit
obhjective information when machine channels (sucrh as the radar
display) suffer partial failure. However, such transmissions can
occur in such volume, especially in less capable teams, so as to
exclude other necessary types of messages. Tt appears, perticularly
in less skilled teams, that the transmission of ohjective data
becomes an end in and of itself to the exclusion of messages
necessary tc utilize thase data.

e. fne can contrel the volume ana content of communications hetween team
members by the use of immediate feedback which reinforces one type
and "punishes" sanother. Therefore, again, the instructor has a
potent tocl to shape team behavior. However, such feedback can
produce unusual effects on performance and no clear conclusion
apnears as yet on the use of specific training for verbal
communications., Tt is apparent that the acquisition of communication
skill is a rather lengthy process despite the tremendous overlearning
present in this response mcde.

f. Tn aeneral, laboratery research on team communications indicates that
the less such interoperator interaction, the better,

Crawfora, ".P. A review of recent rasearch and development cn military
leagership, command, and team function (HumRRO Research Memorandum).
Alexanaria, Va,: Human Resources Research 0Office, The George Washington
University, September 1064, (DTIC Mo. AD U478 28R8)

A brief review of team training studies conducted in the early 190608 was
presented, including work on air-direction centers, aireraft crews, Infantry
squads, and tank platoons.

Collins, J.J. A study cof potential contributions of small group behavior
research to team training technology develonment. Alexandria, Va.: Essex
Corporation, Aumust 1977, (DTTZ Ho. AD AO22 9011)

The purpose of nhe review was to identify scienti®ic and technical
advances applicable to the develomment of an improved team training
technolcey. Team %rainine research ana small froup research were both
revicrwea for theorotical and methodclogical developments and for substantive
findinrs, The author concluded that %esm training technolopy 1is
underadeveloped and that few ndvances have heen made within the past ten yeAars
because of limited research ana devealopment funding. Sume of the specific
deficiencies found wera: absence of a theory of team behavier: lack of
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population data on teams; limited analytical techniques and criteria for the
study of teams, their training, ana their performance; few assessment,
evaluation, and feedback systems for use by operational military units during
team training; lack of an instructiinal system development (19D) model for
teams; and absence of teamm training guidelines for use in the design of large,
complex team training devices,

s s
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Naniels, R.V., Aldan, N.G,, ¥Yanarick, A.F,, fray, T.H., & Feuge, R.L.
Automated operator instruction in tenam tactinss (NAVTRADEVCEN 7nC-031n-1),
St. Paul, Mnn.: Honeywell, January 1077, (TTS No. AD 736 970)

The purposes of the study were to determine if a genearnlized approach to

, team training was feasible, to reccmmenn trainine procadures if a generalized

X approach was appropriate, and to recommend other approaches that coula

g increase team training effectivenass, Three lNavy training devices were

b selected for examination., Tasks performed on each device were analyzed in
terms of a task taxonomy, which divided the task into stimulus, cognition, and

3 response elements, These elements were further divided as follows:

3 Stimulus modality (none, visual, aural, touch, combination, other)

Stimulus information uncertainty (noise; simple, c¢ne-bit, no uncertainty;
. simple, single~parameter, discrete; simple multiparameter, discrete:
- complex, multiparsmeter, discrete, continuous complex, multiparameter,
; continucus; complex parameter)

Perception (unidentified, netection, diserimination, recoenition,
identification, classifiecation)

Tnformation processing (data analysis, problem diagnosis, concept formation,
innovation/creat.ion)

Action selaction (ro action, serk information, follcw specific rule, follow
general rule)

Response modality (none, visual orieanting, verbal, motor, combination, other)

Response complexity (simple discrete: controlled, single par meter, discrete;
eontrolled, multiparametar, disnreate; complex, sSkilled, aontinuous:
compound, multiparameter, continuous; hizh skill, fine ccntrol)

This classification procedure din not desaribe task sequence internctions nor
the specific content/nature of the task,

The quthors concludad that a generalized approach to tram «raining was nor
fensihle, Task elements common to All of the team members ware 3t g
relarively low level, invclving 1i%*1le uncartainty ana low complaxity, The
analysis did indiente, however, that there was some commonality among specific
suhsats ¢of team members fo,.g., tasks involvineg hich unrortatnty ara common SO
the derision-makers and senscr operators).,




A short reviaw of current Navy tactical team training was also prosented.
The authors founda that team training was not reaching its required or
ootential affectiveness for the following reasons: 1intact teams seldom
appeared for training on team training devices, individual team members often
lacked the prerequisite skills for the training of team tacties, ana

instrustor personnel were not adequately prepared for their jobs as
instructors.

Genaral tochniques recommendsd to improve training were performance
famdback, develcoment of tratning software (e.n., specify training objectives,
pearformance criteria, evaluation tests), and application of advanced
technology to team training (e.e¢., video-tape lecture, split screens comparing
Booa with poor performance, use of computer %o continuously collect and
analyza performance data, computer simulation of other team members).

A ceneral sequence of inaividual and tactical tesm training was proposed.
Tnaividual skill training shoula be first, followed by training with an
assemblag team tco stress interaction, ccordination, and development of 2 sense
of team awareness, with tactical team training that deals with uncertain,
ambiguous or emergency situations heing the last stage.

Six steps in designing an effective training system were outlined: task
and function analysis, traininm requirements analysis, training program
davelopment, training device design, training program and evaluation, and
training prcaram revision.

Nanson, R, Y. Taam training: Literature review and annotated bibliography
(AFHRL-TR-RN-UN), Wright Patterson Air Force Base, Ohio: logistics and

Teohnical Training Division, Air Forece WYuman Resources Laboratory, May
1(\91.

The review concentrated on team research cconductea after 1960, The
fcllowing nreas were covered in the reviaw: team definition, nature of team
trainine, effercts of inaividual charanteristics on team nerformance,
charanteristics of tasks performed by teams (established vs. emergent, loaaq),
team characteristices (cooperation, coordination, communication, size,
comnosition), impact of various types of feedhack on team and individual
performance, measurement of team performance, and the applicability of
instructional systems development to the team process,
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Gagrie', R.M, Military training and principles of learning. American
Psychologist, 1062, 17, 22-91, —_—

Gagne' discussed the apnlicability of lahorntory principles of learning to
military training situations, The military situations discussed were
individual tasks rather than team tasks; in par%icular, asireraft gunnery,
putting a radoar set in operation, and finding malfunctions in complex
equipment.,

Tf a psychologist were nsked what principles of learning could he applied
to improve training of such skills, he might ecite such prineiples 2s the
following: <the hest way to learn a performance i3 to practice i%, learning
will be more rapiad the greater the amount of reinforcement given during
practice, principles of aistribution of practice, and distinctiveness of
elements, Gagne' {llustrated how many of these principles are not the most
relevant for some military rasks. For example, in learning how to operate a
radar set, the motor tasks (setting switches and dials) have already been
learned. %What is required is the learning of procedures, and the hest way %o
accomplish this is to provide the learner with a 1ist that gives the required
sequance of events., Tha learning of the 1list contributaes the most %o the task
performance, not the practice of the radar switching responses. Gagne'
concluded that techniques of task analysis, the principles of component task
achievement., intratask transfer, and the sequencing of subtask learning will
be mgre useful in the design of military training than well-kKnown learning
principles such as reinforcement, distribution of practice, and response
familtiarity,
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Georpe, C.F, Some determinants of small-proup Qﬁfectiveness. (HumPRRN Researnh
Memorandum Yo, 26), F%. Penning, Ga.: U.S. Army Infantry Human Research
Unit, May 10A2 (rev. fctober 1062), (DTIC No, AD 621t 204)

George reviewed studies (incluaing military literature) published hetween
1055 and 1062 on small group affectiveness in resolving complex and difficult
problems. The primary focus was upon the following motivational and social
dimensions of froups and aroun memhers: aqenaral intelligence and role
compatence, sccial intelligernce, information flow, small group codes (common
oninions helad by group members), stress in smell groups, social power, power
structure, and informal group structure associated with cohesion, conformity,
personality, group size and neweomers to the group. Tn the final chapter 13
mini-theory of an efficient aroup was presented along with implications for
military research, Some of the researech ideas were tested in a later sarias
of studies by George (1062),

Several of the tcopins reviecwed may he ralavant to work on t.eam parformanna
dimensions and/or indirectly affect the effactiveness of teams performing
cartain tasks and therefors should ha nonstdaered in Such analytic ~ffor%s.

Georne concluded that group 2ffeetivaness wuas facilitated when Rroup
memhers ware able to anticipite tha pesds 5f aroup members and to prediat arach
other's response to pressure and fatigue (called intarpersonal knowledge).,

The implication was that grouns with relatively fnsightful people tend to
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become task oriented since group members are not tied up with interpersonal .:

problems, N

L) RY,

) ) . .
Based on Pass's work, George distinguished betuween three types of group

- codes held by group members: self-oriented (motivated by a need to achieve ?
prominence within a group oven at the expense of group geals), ;
interaction-oriented {(mot.ivatea hy being in 3 harmonious relationship with A
other memhers to resolve intarnal problems rather than external tasks), and &
task-oriented (reinforced hy satisfactory discharge of group tasks). However,
at the time, no pood measurement procedures had been developed for quantifying
group cocdes. Some measurement suggestions were given.

George concluded that no simple statement could be made regarding the
effect of group size, but that the effect of size depended upon the kind of
group, task difficulty, group’s prior history, the complexity of the group -
structure, and the characteristics of the group leader. -

Military literature on turnover in group membership seemed to indicate
that assimilation of a newcomer is faster when the group is under stress than
when {t is not under stress. Lahoratory studies indicated that the rate of
assimilation increases if the group expects a new member and if the newcomer
brings information and skills to the group.

oSl e )

Note., - These dimensions provide ohjective means of describing intra-team N
- communication and of distinpuishing ~monm teams. However, the basic data K
) necessary for calculating these indices may be difficult to obtain, o
particularly when team activities occur at a fast pace,

George Washington University Meniral Center, Studies of social group dynamics
- unader isolated conditions: Objective surmary of the literature as it
: relates to potential problems of lona duration space flight (NASA
CR-3093Y. Washington, D.C.: Author, December 1973:__7ﬁ%T§ No.
N75-15308).

Research dealing with the study of human hbehavior and crew interaction in

situations simulating long term space flight as of May 1974 were reviewved. -
A Fnvironments examined in the studies included the Antarctic, the Arctic, .
A laboratory settings, fall-out shelters, submarines, space flight simulation,
and underwater hahitats, Fxamples of the variahles examined in these research -
environments included crew size, length of confinement, group dynamics, '
individual dynamics, emotional symptoms, n~ognitive functions, psychomotor
functions, motivation, performance, and self-ratings.

Gill, D.L. Cohesivennas ana performance in sport groups. In R, S, Yeeton
(Ed.), Fxercise and sports sciences raview (Vol, 5.)., Santa Rarbara,
Calif.: Journal Punhlaishinpg Affiliates, 1077,

Gill reviewed studies examining the relationship hetween cohesiveness and 2
P per formanne vithin group sports, finding inconeistent results, Mne of the
S difficulties with research in this area i8 the lack of a conceptunl framework
! for tha coneept of cohesiveness ana tha resultant measurament problems. A 2
distinction was drawn between 3ocial cohesicn and task cohesion; a distinetion -
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that may be relevant to military teams as well as to group sports, Recently,
some researchers have examined the nature of the causal relationship between
cohesion and perfcrmance with path-analytic techniques. Tn neneral, despite
some methodologicnal problems, the data suppor®t the assunption that the
predominant causal direection 1is from performance to cohesicn, rather then vice
versa, Other investigartors have suggested thart the cghrsiveness performance
relationship is circular, rather than linear, althourh nc direct tests of this
hypothasis have heen made, Variables which may influance the cghnsiveness-
perfcrmance relationship nre goal-path eclarity for task-crientea groups, value
similarity among oroup members for informal soctal groups, and task
characteristics.

Glanzer, M, & Glaser, R, Techniques for the study of aroup Structure and
behavior TT, fmpirical studies of the effects of structure in small
groups. Paychologiecal RBulletin, 1961, 58, 127, (DT YNo. AD 254 918)

Glanzer and (laser reviewed experimental laboratory studies that examined
the affect of different. communication structures upcn sm2'l group performance.
Generally, these groups were of five members or less. The initial work in
this area oricinated from qu2stions posed by Ravelas in 101R: "yhat effect
does the structure of the group have upon the efficiency of its hehavior," andq
"what effect dces position in the group have on morale and jch satisfaction.”
The reviewers concluded there was no clear answer to the first question, and
that people in central pcsitions are more satisfied than individuals in
peripheral positions,

Studies that examined variations in communication structure (e.g., chain,
wheel, star, all-channel natworks) were raviewed, including an extensive
series of communication network studies conducted hy Shaw and mathematical
analyses of communication networks by Christie and his colleagues. Glanzer
and Glaser noted there was no empirical or rational basis for matching results
from sroups of different sizes even though they had the same structure, but
one could definitely state that the number of distinet communication patterns
dacreased as the number of group memhers decreased, Unfortunately, they also
concluded that no theory had been developad to explain and/cr predict the
learning that occurs in different networks or the differences in group
per formance cbtained under different networks.

Glanzer and Glaser viewed these laboratory studies as being far removed
from real-life situations. Tn particular, the laboratory studies sometimes
arbtitrarily restricted communication among group members, Troup members knew
relatively little about the positions held hy other members, nnd each membar
possessed information that was essential tc solving only his task (e.g., 1f h2
was aliminated, suncrss of the group was prevented -- member(s) could not
compensate for the performance of another member).
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Two other major areas of small group research were reviewed: that by
Lanzetta and Roby on variations in communication structures more typlical of
military teams, and that by Rosenberg and Hall on the effents of differeant
forms of feedback on group and individual behavior. Glanzer and Glaser viewed
the contributions of these researchers as methodolopical (reducing real-life
situatians to laboratory settings), not thecratical, and that many cf Lanzetta
and Boby's findings established the obvious, e.n., if a suhject has to check
with m2ny people before making 2 response, he is unlikely %o complete the
response in a short period of time.

Graenhaum, C.W. The small group under the gun: llses of small groups in
battle conditions. Journal of Applied Behavior, 1979, 15, 392-U05,

The author suggested that small group researchers should not ignore
studies of group processes within the military, that such studies
provide important conditions for study (e.g., a framework for
understanaing behavior in situations involving strong sccial pressure or
stress), and that many finainas within small aroup experimental studies
conflict with those found in combat situations. Research on the
commitment. of inadividuals to small military units and the performance of
those groups in comhat (World Wars I and II, Yom Kippur Var, Korean War)
was revieweq,

Three tentative conclusions were draun from this bony of research
(p. 401-402): (a) properly led individuals in ccmbat units will develop
strong bonds of identification with one another —— these bonds are
funct.ional, serving to control individual fear and helping the
individual to be effactive in his work: (b) inaividuals will use others
in the unit as a standara of comparison for competence, values,
emotions, and a sense of well-heing -- such comparisons are s product of
pressure toward cochesion in the face of stress rather than a goal in
thomselves: and (c) the processes of affiliation and comparison
contribute to the powerful influence which the small group exerts on the
individual. These conclusions confliet with a body of experimental
knoWwledge which maintains that people can be manipulated by authority
alone, and that affiliation for the sake of emotional comparison is a

primary goal of human beinrs in time of danger. Greenbaum concluded ;3
that small group research in the military may have more relevance for -
understanding social behavior in general, than much psychological j
rasearch has for the military, :
Hackman, J. R. Improving individual nnd aroup performance effectiveness,

(Preparea four Office Of Maval Research), ‘'law 'laven, fConn.: Yale A
University, 1979, (DTIC Yo, AD AD77 RG2)

The report described the work accomplished unner a Office of 'laval -
Ragaarch contraet, with detailea results providea in tha original
reports of the raferenced astudies, One of the major afforts was
devalopment of a theory which 2pecificd the egndAiticns under which
individuals will experience internal notivation to perform hish quality
work ana at the same time improve their task-relevant knowledre and
akill. Another effort fccused on the development and evaluation of
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strategies for intervening into the group interaction process in order
to increase team effectiven~ss and member satisfaction. Unfortunately,
several research afforts, including a work redesign stuay within the
Navy, were not completea either hecausa of data analysis orohlems or
difficulty in obtaining the appropriate organizations in which to
conduct the studias,

Haines, D.B, Trainiae fcr eroup interdependence (AMRL-TR-A6.117),
Yright-Patterson Air Force Rase, Ohio! Aeroapace '"anical Research
Lahoratories, Air Force Systems Command, July 105, (NTIZ No. AD
623 119)

A short review of connitive, simulus-response, and gaming theories
was presented, which focused on group interdependency principles that
coulad be appliera to Air Yorce teams such as bomber crews. A distinction
was drawn between goal interdependency (where the goal achievement of
any person in the group 1s linkea to the goal achievement of all in the
group) and means interdapendency (where the means of seeking goals by an
individual is directly influenced anad affecten hy that of others in the
group). Air Force teams are usually characterized by both peal ana
nmeans interadependence,

The research reviewed showea the superiority of cooperaticon, as
oppesed to competition, when means interdependency exists, The
racommendation was made that group leaders should emphasize shared
rowards and abstain from individual rewards (e.g,, airman of the month).

Uall, E. R., & PRizzo, W. A, An assessment of U.S5. Yavy tactiral team

training (TAEG Report Mo, 11). Orlanado, Fla.: Training Analysis
ana Evaluation Group, March 1975, (DTTC Mo. AD AN11 ASD)

Team training at Mavy installations was observed, and research on
team training was reviewed. Several problem arcas were identified:
"team" does not have a consistent meaning in the research literature nor
within the military community, team skills are usually referred to in
ambiguous terms (e.g., coordination, cooperation, team attitude),
assessment of the effectiveness of teams is subjective, training
chjectives are rarely in behavioral terms, there is no systematic means
of aiving feedback to trainees wnile they are learnina team skills, when
feedhack occurs it is in the form of error correction, and training for
tactical-decision makine is aifficult (e.n., development of Aappropriate
scenarios that are graded in terms of diffieculty and prevent stereotype
and persevearatory behavior)., Little is Vnown rocarding what team
treining environments and sequences, and amount of individual training
produre tha most effective teams, The authors concluded that pgreater
emphasis should be placea on individual trainine,

Heslin, R. Predicting arcup tasv effantivennss frcm mamhep
characteristics, Pavehologieal Rulletin, 10RN, AD. 2na.556,

Studies on the relationship of such individual characteristinsg as
ability, adjustment, extraversion, dominance and authoritarianism to
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group performance were reviewed. Tn general, member (or leader) ability -
and positive adjustment (degree of nervousness and tension) were related
to groun performance, Some of the studies usen to support these
conclusions involved Tnfantiy rifle squads, T™e author concludea that

. the requirements of the group situation and social struetural
constraints must hoth ha nonsidered vhen attempting to predict froupd
affectiveness from member characteristies.
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N Honigfeld, A, Q. CGroun hahavigr in confinement: Reviey and annctateq §
S bihlicrraphy (Technical Y“emorandum 11-65), Aberdeen Proving Ground,

) Ma.: U,S. Army Human Fngineerinc Laboratories, October 10R5, (DTN
: ¥o. AD 680 141) »
J
1 The purpose of the review was to identify factors that would affect

the performance of a tank crew during long periods of confinement in a
buttoned-up tank and after release from confinement., Few of the studies
reviewed provided data directly relevant to tank crew confinement and
the tasks required of tank ~rew members,
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Hood, P. DN., and others, Conference on integratea aircrew trainine
(4ADD Technical Report N-37N), Vright-Patterson Air Force Rase,
Ohio: Air Research ana Development Command, Wright Air Development
Division, July 10960, (DTIC Mo. AD 24N A3R)
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- The papers within this document vere from a conference on integrated
- aircrew training which focusea on the relatively early use of aircrew
simulators for Air Force training. Many of the research and training
problems discussed are similar to those encguntered today with Army
teams and nrews, There was 2 general consensus by the conferance
membars that norew coordinaticn and individual skill proficiency were
both important elements of crew performance. The major points made by
the presenters are citea helow.

PRALAAS

L]
P

v
e e - .-
RN

2

. The firast presenter, P.D, Iboa, hriefly reviewad the history of
intenmrated crew training and then discussea scme of the research
conducted at Nhio State lniversity and Castle Air Force Base. One
instrument®. developed {rom this resesrch was the Craw Operations
Procedures (COP) test, which provided an indirect means of evaluating
the level of coordination with a crew. Nnly nonstandard operating
procedures were covered, The test presented a "canned™ mission which
had detailed requirements that the craw must meet and specified duties
2 listed for each task area. Respondents/creu members were asked to
- indicate which members of the crew do what and when, Results with this
2 instrument indicatea that the more exparienc? arawmembers haa in flying
together, the higher the NP apreement nmonn craw members tended to be,
- o relaticnships were found hetween CNP scores and crew performance, but
. COP scores did relata to superiors' ratings of craw proficiency.
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Hood countered the argument that eorew intoraction may he 3o small
that there is no need for inteprated ecrew training, by stating that scme
of the problems that arise in combat depena greatly con arew coordination
skills, Hood also stressed that much ingenuity {3 nreded by the
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instructor if tralninm experiences which maximize the capabilities of
the tratining equipment are to he presented tu the crew,

Hood listed major research areas that need to be investigated:
(1) coordination demands within the system;
(P group interaction vartables among ~rew memhers and their influenna
on task performances () pature ana cause of variation in eraw
performance and procequres: (1) the affacts that layout and desisn may
have {n facilitatine cr impeding erew efficiency: (5) effact of
operational ccnditions on team performance (stress, fatipgue, task,
workload); (A) problems of assimilation, recall, transfer and use cof
technical information: (7) nature of learning, retention and transfer of
skills and knowledge 1in crew coordination and cooperation; and (?)
studies of problem solving, decision-making and crew tactical
requirements. In aadition, Hood stressed the nead for a team of experts
to observe the complexity of corew ceoordination, since this ecomplexity
nakes such ohservation ~xtremely difficult for single individuals.

The second presenter, R. L. ¥rumm, also discussed research con
intenrnted crew trainina. He distinouished between two types of crew
coordination: mechanical coordination, where individuals must
synchronize their actions accoraing to standard operating procedures:
and response improvisation, where crew members must interact to solve
prchlems for which a stock answar is not available,

Krumm described variocus measures that have been developed to examine
erevs:  an Opsrating Procedures test, an academic cross-knowledse tost
(who does what within the crew), leader hehavior description
questicnnaire, and various attitude sc2les, ¥rumm summarized the
findings from the research as follows (p, 2?):

Tn the ahsence of specific rules regarding standard cperating
procedures crews will tend to develop their own procedures,
These will he similar in most instances (because of equipment
location and crew training) although inexperienced crews will
tend to develop ways of accomplishing tasks that are unlike
those used by more seasoned crews, As crewmembers gain experi-
ence in flyine tomether, thair attitudes toward each other arae
modified to hecome more accepting. Simultaneous with this attitude
moaification there develops an increase in flexibility,

Crew interaction is increased to the point where depending upon
circumstances oxisting at the moment, there is an interchange
of responsibilities.

Crows with l1nsa fotal flyinm experiance seem to indicate a
certain rigiaity 1in accomplishing tasks, in the sense that therea
13 a reliance on more fixeq ¢peratine preoedures. As these craug
faln exnerience, *hey mither 4iscover for themselves improvea
wavs of aecccmplishing ftasks or they learn these from discussicons
with other areus, Tn aither avant, they conform to methods used
by the majority of rreus, T™ags methons 3till Ao nut prevent tha
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interchange of responsibilities nctea ahove, as the situation
demands it.

Krumm also reported on an experimental ncmparison of flight simulator
training versus a control conaition. The major conclusion was that the proper
use of flight simulaticn in an integsrated confisuration was effective,
fiowever, he cautioned that the relationship hetween type of training receiveaq
and cuteome i3 not direct, For example, diffarennes hetwaen the two
conditions were found for navigator crew coordination scores but not for
ptleots,

Krumm discussed problems in measuring crew cocrdination, particularly when
it involves response improvisation (e.g., the sampling ana weighting of test
situations, analysis of crew interactions, the prohlem of more than one goon
sclution to a problem), The question of the relationship between individual
and crew training was also raised.

R. T. Case discusseqd the prcblem of deternmining what defines a good
aircrew, lle stressed the importance of measurine performance over a sustaineg
period of time and under actual combat conditions. Regarding the relationship
between {ndividual and integrated training, he stated that "until a student
learns how to do what his crew staticn calls for he can't be worried about
erew coordination” (p. S1).

Case stressed that the job of integratea arew trainers does not stop with
the Aevelopment of the hardware, Handbooks and guides regarding the best ways
to us~ the equipment in training also need to he developea. Development of
missicns designed for the simulator are also critical, requiring input from
equiprient experts, military experts, ana traininr spociazlists. Another factor
to he considered is that instructor personnel must be sold on the concept of
complete crew training, rather than thinking onlv in terms ¢of the need for
individual training.

The question was raised whether arew coorainaticn can ha guided or speedeq
up. Although there was no direct research evidence rngaraing this issue, the
general feeling of the participants was that coordinaticn has to be developed
in a relatively unstructured manner.

¥nerr, C.M., Perger, N.C,, % Popelka, R.A. Sustainin? team porformance: A
systems model (ARPA Contract MNo. MDAGOR-T9-C-N2NT}, Springfield, Va.:
Mellonics Systems Develcpment Division, ‘farch 108n,

Perger, D,C,, Xnerr, C,'1. % Popelka, R.!. A systems model of team
performance, Paper presanted at the annual convention of the American
Psychologinal Association, Division 10 ({litary Psycholcay), MNew York
City, August 1070,

The two purposas cf the report were to axamine variahl~es that influence
reteation of individual ana tesm skills within military trams ana ro develop a
ncdel that anpicts the variahles vthat influence team perfurmance gver time.
The qeneral model proposed was a systems model (input=process—output),
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Three types of input were discussed: organizaticn and environmental
variables, individual input varisbles, and team input variables, Organization
and environmental variosbles focused on such i3su2s as personnel turbulence,
selection and classification of personnel, and established vs. nonroutine
tasks. The discussion of individual input varishles stressed variables
related to the retention of individual skills. Three major conclusions basea
on the literature review ware (p. 11): (a) training to a high leval of
initial performance, rather than minimal initial training, enhances skill
retention, (b) skill on oroceaural tasks decays more rapialy than on
cent.inuous control tasks, and (¢) skill performance aids reduce reliance on
memory thereby helping to sustain skill proficiency. Team input variables
discussed were team composition and the nature of team tasks (e.g., Steiner's
clasaification of tasks as disjunctive, confunctive, ete.).

a e 2 2
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Procasses were conceptualized in terms of formal and informal team
struntures ana their relationship to task type, anda various team processes
that link team positions and mediate the effects of input variables upon team
output. “uch team processes uere alassified as aaaptation, corientation,
cormunication, etc.

iy The discussion of team output was bhased primarily on Steiner's process

. loss concept, that actual productivity equals potential productivity minus
process 1osses due to communication and coordination requirements of team
tasks, and on the relationship of task type to team productivity, Other
concents presented were the need for further work on develoning team task
taxoncmies in order to apply instructional systems development (ISD)
procedures to team tr2inineg, role of feedback in taam training, and eriterion
measurement of team performance.

Examples of Army teams and research on such teams were givan throughout
the report. Tn particular, indirect fire teams, Air Mefense teams, tank
erews, and Infantry rifle squads were cited.

Hypotheses derived from the literature review and analysis were as follows
(p. 11i1Y: (a) practice and other misaion-related experience maintains or
improves skills in operaticnal military units, even if it does not provide
high fidelity training for individuals or teams: (b) task typa and team size
interact with team processes in their effect on team productivity; (e)
inereasine team size deqrades performance if it inecreases communication and
coordination requirements, decreasing requirements for interactive processes
enhances team performance; (d) tasks performed in emernent situations benefit
from team training, and tasks that are communication-oriented benefit from
team training; and (e) team memher ahtlity stronqly influnnces team
productivity regardless of task types, team size, and other te~m performance
variables,

Knarr, CM., “maler, L.0. & Nerrer,-L,F, Toward a Maval team tayonony
(Tnterim Raport, ONR Contract Mo, HONTL.RN_C.0R%71). Arlington, Va.:
J Mellunies fystems Navelopment Nivisich, Mecemhar 1990,

The purpose of tha report was to develop a taxonomy of team dimensions
that could he usad to descrihe Adiffarences in teams ann to provide a framework
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for conduating military team research, The taxconomy was based on a review of
military and small group research, and consisted of five major ccmponents,
which are outlinad in mor= detail helow (exvgenous dimensigns are starred).
Much of the conceptual framework was based on Knerr et al.'s (1981)
L. input-process—-gutput systems modgel of team performance. A brief discussion of
1 how each of these dimensions might be measured was also included.

v T www

.

fomponent 1@ ‘lembers to Tuordinate

1.* Team size
2. tfembar proficiencies
3. Mamber experience

Component ?2: Mature of Task demandas

1.* Type of task (Steiner's, 1972, classification of tasks as
atsjunctive, conifunctive, ete,)
2.% Task content (problem solving, monitoring, mechanieal, etc.)
2,* TFmerdent-estahlishea tasks (reflects Roguslaw & Porter's, 10R2,
distinction between routine and non-routine tasks) -
I,* Frequency of task "
£, Difficulty of task
6.* Mumbher of solutions to task
7.* Uaitary vs, divisihle tasks (based on Steiner's, 1072, work)

remponent 3:  Metwork Fstablishea to Accomplish Task

1.* DNegree of hierarchy (usually reflected by th2 chain of command and
team member position/rank structure)
2.®* MNecree of ccmmunication centrality
?,* Sequentinl/parallel performance of tasks -
4,% Bgle structure (2.qg,, position uniquaness, taak designation, based on o
Diaterly's, 1978, analysis) >

Component B: Leagership Functions

1. Style of leader (democratic-autoecratic) -
2. Leader-member relaticns -

femponent 6t Communication Patterns

1. Processes (orientation, oreanization, aagaptaticn, motivation, based .

on Mieva et al., 1977) -
2.% Caontent (production, maintenance, innovation) -
2, Mther (e.q., task relavance) -

Prohlems inveclved in defining %eams in general and wvithin tha Yavy were
niscussed., Marhods for ohasrvine team processes/intaraction were prasented,
m2inly Males' interacticon prosess analysts and various forms of eommuntcaticn
natwork analyses.
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Nf interest was the relationship made hetween Nieva et al.'s (197") team
functions taxonomy and team characteristics as identifiea in a3 prior survey of
Army teams (Dyer et 3l., 1090), “n particulnr, specific eaxamples of each team
function were taken frgm the team characteristiecs survey (an example of
orientation was obtainins infcermaticn ahcut the team's goals and missicns: an
example of ormanization was leadar coordination, an example of adaptation was
mutual timing by team members when parforming a task, an example of motivation
was team spirit). Questionnailre items were then adeveloped for each of these
subcategories in order fo assess the team neead (is X required for this tean?),
team avatlahility (could/can X he aone?), and actunl team hehavior (to what
extent was X actually done?), Yo aata uere collected with this preliminary
measurement technique.

Lorge, TI., Fox, D., Mavitz, J. % Brenner, Y. A survey of studies contrasting
the quality of group performance and individual performance, 1020-1957,
Pyscholonical Bulletin, 105°, R85, 37-372,

The reviewers discussed six mrjor t.vpas of grouprsthat have heen used from
1020 to 1957 in "group" research (p. 2UnNY:

1. Tnteracting, face-to-face groups (mroup meeting and discussion)
a., with a tradition of working toumether (traditioneq)
b. with no tradition of working together (ad hoc)

. MNoninteracting face-to-face groups (physical meeting, hut no discussion)
a, with a sequel appraisal of group opinion (climatized)
b. with a sequel appraisal of inaividual opinion (social climatized)

3. HNoninteracting non-face-to-face groups (no meeting and no discussion)
2, averaging of individual performances (statisticized)
b, combining of individual performances (concocted)

They stressed that it was a common but dangerous practice to generalize the
prineiples valid for ad hoc groups to traditioned groups, treating the ad hoc
group as 3 nicroscopic model of the traditicned grcocup. Such an assumption had
not been 2xperimentally validated at that time,

Mefirath, J.F., % Altman, T. “mall proup resear~h: A\ synthesis and critique
of the field, Mew York: Holt Rinehart % Winston, 19A6,

A systematic clnssification of small qroup researsh studies was presenten
with surmaries of 250 studies. Two classification systems were presented: an
oneraticnal and a substantive system, The outlines fur each are presented
below,

Mmerational Classificntion “ystem (classification system £5r each item of
data)

1. ™iset: 'Mat entity is heing chserved of judgea?

1. “omber (salf, other)
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. b. Group R

1: c. Surrouna (indiviaual, group, nonhuman obfect) 3

¢ o

I 2. Moge: Yhat 13 it about the object that is heing recorded”? °
. 4 2, Stata ;
N L Action
; ; ?. Task: Tn what terms i3 the respondent judning the cbiret” q

: a. Descriptive "
b. Fvaluative K
; ., Relativeness: 73 the judgement a comparative one or ahsolute? L;
. 5. Sourrce: UWho/what is making the response or judgement about the objeat? ':
. A. 'lember ::
X b. Group :
. e. Fxternal (investigator, instrument) -
N R. Viewpoint: From uhose point of view does the source make his judgements y
or response? .
: a. Subjective E
. b. M jective -
. Substantive Classifieation system ’
3 1. Properties of aroun members .
g
. A. Riographical characteristics ;

) b. Parsonality charactaristics K
. c. Abilities v
] d. Artitudes
. e, Positions of members in the group :
. ?. Properties of the groun f
. a, Group capabilities *
R : h, Tnterpersonal relations in the groun
- c. feneral structural properties of tha group .
) 2. Cfonditions imposed on the group }
A r

2 a.  “orial conditions y

h. Task and overating conditions )

5 i N, Tn*eraction oroceases N

? 1. Cintent. of interaction 3
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b, Pattern of interactiocon
c. Nutcomes of interaction

Subjective measures of member and froup performance

“)&'\ll"':

a. Parceptions of task nerformance of self and cothers
b. Parceptions of social hehavior of self and others

~y—e-g-x

M isactive measures of member and aroud per formance

a, Leadership performance
b. Task performance of members
C. Task performance of groups

MeGrath and Altman gave a hrief summary of the research findings and
cited research areas that should be addressed. A summary of these
findings is not presented herr. However, some interesting points were
made. WYWe need to know how various tasks or social positions of membhers
contrihbute to over-all group parfcrmance, One might prediet that the
more central a member's position in the group, either physically or
functionally, the greater his contriubtion to group perfarmance.
Research shows that as groups practice they get better, However, little
research exists on how practice has nn impact, in terms of intermediate
processes and events, Research does not fully supphort the adage that
the more capabilities members possess the bhevter rroup performance will
be: when peers make subjective judgements of capabilities this
relationship is even less clear-cut. Two reasarch areas stressed by the
authors were a need to understand the sequential links between group
inputs, intermedtate group processes, and final ercup performance, and
to becgme more sensitive to the parameters and properties of different
tynes of parformance,

McGrath and Altman also cited methgaolocical weaknesses in the small
group area., The fajlure to replicate studies and the lack of a common,
shared language makes {t extremely 4ifficult to successfully accumulate
knowledge within the area, There i3 little researech that systematically
progresses from the 1ab to the field. The variable of time has been
irncred, There is a need for longitudinal sStudi~s that examine
developmental patterns in proup processes., ‘last observation systems
developed to tabulate interaction processes are inadequate for the study
of mroups. froup composition is often ignored or hamrkeround variables
are just summed across members., Finally, the entire srea is
characterized hy too much data and too little theory, Py thegry, the
authors meant. systematic attempts to formulate sets of principles,
postulates, and hynothases nhout relationships amcng variashles, not
descriptive models,

Maister, N, Mehavicral ftundaticns of system asvelopment, 'law
York: Hiley, 197A,

Two chapters freom "aister’'s houk are narticularly relevant to team
research: Chapter TT on task charaectrristics and Chapter TV on tansm
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functions. In Chapter Tl Meister listed several major properities of
tasks: temporal relations, psycholunical functions, dependence among
subtasks, ccomplexity, task organization, divisibilivty, difficulty,
eriticality, and automattion.

Ta the chapter on team funetions, he citad some critical resaarch
questions and derived conclusions frcm team research studies, It should
he notnd that some conclusions were hased on relantively fay studies,

The canclusions were as follows: organizational size is negatively or
curvilinearly ralateg to outbut, to working morale, and quality of work;
crew composition significantly determines craw member behavior:
personnel turnover effects depend upon the role ¢of the individual being
replaced: the extent to which team output can he predicted from
individual performance depsnds upon the degree to which group
performance is dependent upon individual proficiency: in general 50% of
the variance in team performance 13 not attrihutable to individual
performance; procedural flexibility within a team interacts with stress,
under normal cconAditions teams opernte ef€actively with flexibhility while
under stress too many options may hinder performance; a hierarchical
team structure is usually preferrod to sarial structure! interactions
among team members should be minimized in order to enhance performance;
teams will adjus* to varying loads if their opearating procedures are
flexible; during training, teams in highly uncertain situations should
have the opportunity to establish their own operating procedures: high
fidelity training conditions are important to task performance;
irrelsvant communication can have negative effects unon team
parformance; when both visunl and verbal moaes of communication are
possible the visual mode is more effactive: the more direect the
transmission within a team, the better; and communication training has
had little effect upon team performance.

Research questions that need to be addressed were: VWhat types of
nonverhal interactions occur within teams; are such interactions
trainable; how do interactions reflect team performance and what is the
effect of communication upon system cutput; how do you determine who is
in the team; hoWw do you determine what i3 a measureable unit of team
activity: how homogenngus does a team have to hes what is the effect of
turngver in personnel and does this effect vary with skills required and
type of task; are contributions of team memhers to output variables
equal or differentinlly weighted and how can we explain this; how well
can we predict team and system ocutput from the combhinea performance of
individual team members; what is being learned when a team is being
trained as a team (if we can't anrcify this, then we can't control
training nor plan for it); does team training exhibit the sme
characreristiecs as indiviaual training; what i3 the ralationship hetween
individual and team training; does *eam tratning really improve system
output; and ars the majcr variahles that influence {ndividual trainine
fe.q., type of task, feeahack, learning ability) the same as those that
influrnce teom trainine.
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Nadlsr, D,A, The affects of feedhack on task group hehavior: A raeview of the

experimental research, Organizational Behavior _ and Human Performance,
1970, 23, 0N0-371],

Although there is an ahundance of information/theories/models on the
effeots of feeaback to individuals, Nadler found little corresponding
information with regara to group feeaback. He applied Vroom's distinction
among the cu2, leaarning, and motivational functions of feedback to M
studies on feanback in task-oriented aroups. Ye concluded *that feedback to
the group as a whole has an effect upon an individual's attitudes toward the
group (e.o., attraction, tnvolvement) and influences task motivation; while
feedback to individuals within the group is more effective in directly
influenecing indiviaqual performance. Tn fact, in some cases group-level
feedback may provide inappropriate cues to some group mcmbers. Tn tasks,
where the group perfarmance was simply the sum of individual performances,
then individual feedback uas found to be bhest, Affiliation oriented
individuals preferred qroup feedbac%, while task or achievement-oriented
individuals responded to individual feedback, Although feedback may improve
functioning its evaluative content may promote defensiveness and nenative
attitudes. There was little research on how groups use feedback information
and on the role of feedhack riven during the group process,

Nieva, V.F,, Fleishtman, E.A., % Rieck, A. Team dimensions: Their identity,
their measurement and their relationships. Washington, P, €.: Advanced
Resesrch Resources Organization, November 1971,

The authors reviewad small aroup research for factors that affeat group
per formance. Based on this review a mogel of team performance and a
provisional taxonomy of team performance dimensions ware prosented.

Mine variables affecting group performance were exsmined: group size,
group cohesiveness, intra-group and inter-group ccmpetition snd cooperation,
communication, standard communication nets, homogenaity/heterogeneity in
personality and attitudes, homcgeneity/hetercgeneity in ability, power
distribution within the garoup, and rsroup training. A summary of the findings
for each variable was includea.

A provisional taxconomy of team functions was arvelcoped to reflect
dimensions that specify what a team does interactively to accomplish an
ohirctive, The taxonomy i3 a3 follows:

Team Orientation Functions: Processes by which information necessary to task
accomplishment sre generated ana aistributed to team memharg,

1. Elicitation and distribution of information about tesm goals

2. Flicitation and aistribution of infcrmation nhout tenm tasks

2. Flicitation and aistribution of information aboutr memher resources
ana constraints

an




Taam Orzanizational Functicns: Processes necessary for the group members %o
perform their tasks in coordination with each other.

Matching menber resources to task requirements
Response coordination and sequencing of Aactivities
Artivity paning

Priority assignment among tasks

Loag haloncing of tasks by members

N V) -

.

Team Adantation Functions: Process that occur as tenm members carry out
ancepted strateqies ana conplement each other in accomplishing the team task.,

1. “iutual eritical evaluation and correction of error
2. Mutual compensatory performance
3. Mutual ~ompensatory timing

Tear Yotivational Functiona: Processes involving defining team objectives
related %o the task and energizing the ngroup towards these objectives.

Davelopment of tenm performance norms

Generating acceptance of team performance norns
Fstablishing team-level performance-rewards linkaaes
Reinforcement of task orientation

. Balancing team orientation with ingividual competition
. Rasolution of performance-relevant conflicts

Sells, S.B. Military small group performance under isclation ana stress,
Critical review T, MNimensions of group structure and sroup hehavior
(Technical Nocumentary Peport AAL-TDR-62-12), Fort Yainrisht, Alaska:
Arctic Aercmedical Laboratory, June 1962, (DTIC No. AD 288 fR9)

The report was essentially a discussion, from a managerial point of view,
of the effect on group behavior of fourteen group structure dimensions
(developed by Hemphill in 1058), Little research was cited. The fourteen
dimansicns were: autoncmy (extent to which group activities are independent
of activities performed by other grouns), control (degree to which qroup
regulates members' behavior), potency (degree to which group satisfies member
needs), procedural rigidity or flaxibility, permeability of memhership rules
fentrance tc or leaving group), polarization (degree to which group is
orisnted to a foal), stratification of members, participation (in activities
prcmoting the group or voluntary assumption of nonassigned duties), stability
{with respact to personnel, role relaticns, organization, ann size),
hemoeeneity of personnel (with respect to traits relevant to group work),
intarpersonnl acquaintanceship of membars, affect creatend hy participation in
the group, cohmsivenass (deqree of toamwork), ana size of group.

Stetner, T.N. fGroup process ana orcaucrivity, Mew York: Aecnaemic "ress,
1,

Stainer's theory of arcup protustivity nssumes that productivity depenns
upon threas major variables: *nask asmands, resgurces, and process. Task
arnan4s specify the Yinds and amoun®s of resournes that arn needeg, and how
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they are to he usea if maximum productivity is to be ohtained. Rescurces
refer to the types and amounts of knowledge, ~bilities, skills and tools
actually possessna hy the group. Process consists of the actual steps taken
by an indiviadual or group when confronted by a task,

Tas 4smands and participnants' rescurrcs *orether determina the maximum
level of productivity that can he achieved., “teiner defined potential

prcauctivity as the maximum level of preoduetivity that enn Cocur when an

individual cr group employs its fund of resgurces to meet the task demands.
The anpropriateness of group processes then Aetarmines hcw well the group's
actual productivity approximates its potential productivity, i.e., actual

productivity = potential productivity - losses due to faulty processes,

Steiner distinguished hatween divisible and unitary tasks., Unitary tasks
eannot he easily or profitably broken into smaller parts, whereas diviston of
1abor is fensible with divisible tasks. However, unitary tasks differ in the
wWAays they permit members to combine their individual efforts or products. In
particular, Steiner identified four types of tasks: disijunctive, conjunctive,

additive, and diseretionary. With disjunctive tasks, the group product is

determined by only one individual, that is, the group can only naccept cne of
its memhor's contributions (for example, groups must determine vhiech of
several alternatives is the correct solution to 2 problem), VWith conjunctive
tasks, everyone must perform the task and the group output is determined by
the memher who does least well (for example, a platoon of soldimrs can move no
faster than the slowast member)., Tn additive tasks, each member takes his
turn, hut group success depends upon the sum of the individual efforts.
Discretionary tasks permit members of a group to combine their individual
contributions in any manner they wish (assign total weight to one person,
welght each equally, grant each person a different weight),

Vith divisihle tasks, unitary subtasks can be identified and classified as
either disjunctive, conjunctive, additive or discretionary. In turn, the
process by which the subtasks are combined to form the final group product can
be classified 2s disjunctive, conjunctive, additive or discretionary.

Most of the text focused upon factors that interact with task type to
affect potential ana actual productivity. These factors includedgroup stze,
group composition (heterogeneity/homogeneity of individual abilities within
the group), notivation (rewards, payoff® systems), and difficulties in matchinnm
resources and process with tasks,

Turney, R,, fchen, L., &% Greenberg, Torpgets for tenm skills training (Prepared
for Office of MNaval Pesearch). Columbin, Md.: General Pnysics
Corporation, fMpril 1071, (DTTC Mo, AD ANONQ 2

The report reviawved rnas~arch on the training of team skills, primarily the
use of verbal rommuninarion to cocriinate team efforts, Fin . studies that
forused on militory tesms/contexts nand six additional studies with small
grouns whinh fcrusead gn traininm tnrarventions warn ayaminnd. T™he authors
concluden that skill tratning that focuses on interpersonal skills at a
general lavel and 18 not tie1 directly to formal task requirements is not
likely to have strong impacts upon taam parformance; that rood and bad toams
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can be distingquished from each other in terms of communiention variahles; and
that teams can be trained to use interpersonal communications more
effectively,

Several other issues were aiscussed: lack of clear guidance in the
literature regaraing hoWw to operaticnally measure team 3kills, which reflsects
the more general prchlem of conceptualizing what is meant hy sunrh terms as
coordination, cooporation, and ccllaboration; lack of parformance eriteria for

- teams and the need to separate team from individual s%ills on sueh aritariag
: and determining how to identify the tasks that require team training (emergent
tasks war= givan as an axamnple of tasks where team training is needanda),

Wogner, H,, Hibbits, M., Rosenblart, R.D., & Schulz, R, Team traininem and
evaluation strategies: State-of-the-art (HumRRN TR-7"-1)., Alexandria:
Va,: Human Resources Research Organization, February 1977, ‘DTIC Yo,
AD ANIN R/NRY

The purpose of the report was to review team training rrseareh nnn
evaluation techniques for tesm training, and to recommend areas for futur~
team research. The authors discussed the problem of definting "team" and of
distinguishing team training from multi-inaividual training.

Prior ressarch in team training was classified on two aim~nsiuns® the
training focus (team training vs. multi-individual training) and the task
situntion ’emergent vs, agrablishad tasks). Researah studies on tasam vs.
individual training, training for team skills such as ccoperation, simulation
fidelity, feedback/knowladge of results, and team structure and ccmposition
were categorized in this tuc-dimensional system. Fxisting techniqua2s and
procedures for evaluating team fraining within the military weara nlsc placed
within this system,

Two major conelusions from the research studies revisuen ware that the
tean context 1s not the proper loecation for inittial indivinual skill
acquisition, and that performance feanhack is eritical to the learning of both
team and individunl skills,

The major research quastions id=anrifisd were: what methods cf providing
team feraqback Are most useful, will salf-assessment training result in greater
taam proficiency, Will assessment o cther team membars' parformance affect
team proficiency, what degree of simulation fidelity is critical, dges degree
of simulation fidelity nepend upon wheather the task i3 emercent or
established, how does turbulence in tersm personnel affect proficiency, and
Wwhat. sequance of indivinual and fasm skitl tratning 18 mMost affaativa,
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3. CIODELS AND/OR THEORIES OF TEAM REUMAVIOR

The articles in Cection B focus cn medels and theories of
team/small group behavicor. The material presented in these articles
varies greatly in terms of the comprehensiveness and detail of the
thegry or model., The classificaticn 113t below describes the major
emphasis of these articles,
1. frganismic vs. Stimulus PResponse Mcdels

Alexander & Cooperband (10FR) Poruslaw & Porter (10AR?)
?. Systems Models (Tnput-Process-Output)

Finley et al. (1050, 1070) Roby (1058)

Hankman % Morris (107%) Shiflatt (1079)

Knerr, Baraser % Popelka (1021)
3. Cybernetic Moaels

Taylor (1079)

4, Mathematical Models

Lowe % MoGrath (1019) Siegel & Miphle (1087)
Reby (196%) Siegel et al. (19A9, 1071)
Shifleatt (1079) Steiner (10A5, 1077)

5. Tasks/Task Structure

Alexander % Cgonerbhand (1045) Shaw (1976)

Boguslaw & Porter (1062) Steiner (1072)

Dirterly (197%) Thibaut & Xelley (1050)
Maylor % Dickinson (10R9) Zajone (1965)

6. Leader Functions

DnLuca & Magner (1069) Shriver et al, (108M)
Henriksen ot al., (19”n)

7. Cooperation/Cooraination Nemands

Gecrge (1067hH) Thibaut & Felley (1050)
Joraan ot al, (1047)

P. Group Development

Tuclkman (10A5)
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Alexander, L.T. % Cooperband, A.S. System training and rrsearch in tean
hehavior (TH-26R1), Santa ‘onica, Calif.: System Development
Corporation, August 196§, (DTTC Yo. AD 620 60K.)

See reference in Section A. The authors diseussed two theories of
team behavior, called the organismin and stimulus-response models. A
model of team hehavior in emergent situations was also presented.

i Poguslaw, R, & Porter, E.MI, Team functions and training. Tn R.M.
: Gngne' (FA.,), Paychclosical principles in systema development., New
York: Holt Rinehart % Winston, 1962, pp. 2A7=U14,

Sma rafarence in Saction A, The suthors elaboratea on the concept
of team functions for both estahlished and emergent team situations.

Daluca, A.J, % *lagner, G,J. Critical ccmbat parformance, knowleages,
and skills required of the Tnfantry rifle platoon leader: Squad
fermation hattle aArill, and elementery fire and maneuver,
Yashington, D.C.: George Washingteon lUniversity, Human Resources
Regaarnh Offjce, June 1068, (DTTC Mo, AN 708 O}7)

The hehaviors, knowledge, and skills required of an Tnfantry rifle
platoon leader are presented, The areas covered are squad formations,
battle drill, and elementary fire and maneuver. An underlying
assumption was that a rifle platocon/squad must he abhle ty act quickly in
cgmbat to unexpecten situations, with the hest results geaurring by
selzecting the alternative the enemy least expects, To do this, the
leader must have prearranged prccedures that are well understood by all,
T™a 1ist of skills and knowledges praosented i3 not a list of do's and
don'ta, hut of basic principles that the platoon/squad leader must
understand (e.g., understands that the squaa leader plares himself
within the formation where he can best exercisSe control: knows that the
man~cuver element advances hy fire team movement, fire and movement
within the team, or creeping and crawling depending upon the terrain and
effectivoness of the supportinm fire), (Mote - The 1ist may be outdated
by changes in doctrine and tactics.)

Materly, D.L. Team parformance: A medel for research. Tn E.J. Paise %
J.M. Miller (Eds.), Procecedings of the Human Factors Society, 22nd
Annual Yeeting. Santa M"oniea, Calif.: Human Factors Soaiety, 1079,

A short review of temsm research and a model of temm performance were
presentead., The modal depicteda team parformance as a functicn of the
individual skills of team memhers, task function desinn, and the
interantion betuween fndividual skillsa, task fuanction 4~aten, and the
rthrea process aimensions of communtieation, control, and Adecision-making.

Meterly propoat~a severnl ways of analyzine tonm tasks, in,, task

function aesign (p, H1ONANTY . “thin tesm onerations there sre tyo
typrs of tasks: those thavr ara ag® adspanansp® uncn a team econtaxt. and

™1




thcse that are only present in 2 tenm context, Four characteristics
weras aitad for each set of tasks,

Tasks not Dependent upon 2 Team Context

1. Srandard4 vs, emergepncy tasks (emeraency tasks are encountered
under error conditions),

2 Whether or not a task must be executed sequentially after
another task,

3. Iniqueness/nonuniquass: & unique task must be completed in
order to obtain an objective; a non-unique task should he
accomplished hut 18 not necessary for attainment of the
objective.

u, Criticality: A critical fask 1s key to the completion of a set
of tasks: oeccurring a%t a specifiec point in time and must be
accomplishea. A non-key task is one that i3 incicental; it
must be acccmplished but not at any specific point in time,

Tasks Mependent. upon 'lse of a Team

1. Position unique or non-unique. A position untique task is one
that can only be acecmplished by the individual in that
position., A non-unique task enan be accomplished by any team
member,
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2. Nagign=ten or nondnesigrnated tasks., A desianatead task is one
that the team ~xpechts to he accomplished by a specific member.
Tf a nask 18 non-dasignated nny member may he required to
comdblete 1t,

2. Tntardependence, A rask 18 dependent, if its completion
depends upcn the completion of another task hy another team
menher,

n, lanagemnnt, control of tasks refars to the ability to reallocate
tasks after the team hegins to funetion.

Another concept pronosed by NMiataerly that {s genaralizable acrgoss
teams was that of task interdependency (aifferent from the concept of
interdepenaence just cited), This 1s tha ratio of the total nuiber of
tasks required to accomplish an objective within a reascnable pericd of
time to the maximum number of tasks a sinrle member can handle. A task
interaopendency ratio of c¢cne reflects 2 team situation where one member
has the capability to perfourm all taslis, A value axceerding one would
indicate an objective that may conly be obtained by two or more members,

Disterly also stresseq the imprecise definitions within
the team research fiald, the little smount of research examining team
nrocessas, the super©icial way in whinh *aam tratning has been ryamined,

and *he necessity to anfine charasteristics unique to teams in order to
train teams (i3 not suffinient to train %o individual positions and then
expect Anpropriate team interactions to occur automatieally),
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Finley, N.L,, thermayer, R.Y., Bertone, .Y, "eister, D, % Munkler,
F.A. Human nerformance predicticn in man-machine systems (Volume
1). A technical review (IASA CR-1A11M), Canoma Park, falif,:
Runker-Ramo Corp., August 1070, (STAR N70.35370)

Finley, N.L., ™ermayar, R, UW., Partgne, C.'., Meister, D, & Muaskler,
F.A, Yuman performance nredicticn in man-machine systams (Volume
TTI). A selecticn and annotatea hihliomraphy (YASA Contract “o.
MAS2-5Nn7), Canoga Park, Calif.: Bunker-Ramo Corp., August 1969,
(STAR MN71-27281)

The major focus of the documents was on prediction cf human
performance in man-machine system tasks. Although most of the measures
examined focused on individual perfcrmance, some measures of groud
performance were included as well (Vcl. TTT),

The authors hypothesizea (Vol., T) that eroupn performance can be
predicted from individual memher output if the group task consists of
separate procedures performed hy indiviadual members and if the input-
procass-output flow is a simple one, MHowever, if group activities sare
mere complex then prediction of aroup ocutput must also include group
performance and group composition dimensions. Four group composition
dimensions were clited: percrived similarity, group compatability, groun
cohesiveness, and leadership. Tuwelve dimensions that describe group
performance in either the i1npu*, proecessing, or ocutput stage were
hypothesizeda: sensitivity or aiseriminntion, manipulation, speed,
selection, flexibility, knowleage, memcry, general reasoning, deduction
or analysis, integration or ncardinatisn, pradicticon or feeaback usasge,
and stamina (p. 2%),

Gaorge, C.%, The view from the underside —-— Task demands and qroup
structure, In J,A, Olmstead, P.D. Hood, C.E. George, & T.O0O.
Jacobs (Fas.), Noal-directed leaasrshin: Superordinate to humarn
relations? (HumRR? Professional Paper 11-A7), Alexandria, Va.:
Hunman Rasources Pesaareh Nffice, "arch 1087, (h) (DTIC Y¥o. AD AuQ
AGLY

Tn this paper Georme Aistinauishen hatween nreus and teams. Foth
have a high degree of structure (hierarchically organized groups of
fixed size that have many and different roles for team members), but
crews have a more rigid structure (a nigher level of role
apeeialization) than do tenma, Teans and crews also differ in the forn
of coordination required among members, Coordination requirements
within crews tand to he sequential, communication 13 factilitatea hy the
fact that crews usually work {n A restricted annce and around a machine,
and members enan usundlly predict whar responan thay must maks and when to
make it. On the other hand, te~rm memhers (e.e., rifle squads) are not
tied together by 1 sinale machine, are not necessarlly in aaany sensory
contact Wwith one another, and esnnot easily predict what response they
may have to make at any aiven moment.,
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Georne used this team—crew distinction to explain why scme
researchers have found training in coordination and compensatcery
behavior to improve performance ana others have not. Such training
should help teams more than crews, The remainder of the paper reviewd
the same stuaies of rifle squads as cited in the Georpe (19457a)
reference,

Haekman, J.R., % Morris, C.G. Oroup tasks, group interaction preocess, ana
group perfornance effectiveness: A review and proposed integration., In
L. Berkowitz (Fd.), Advances in exnerimental scocial psycholoay, Vol 8.
New York: Academic Press, 1075, pp. 45-99, (DTIC Mo, AD 785 287)

An input-process-putput model for small group performance was orasented
ard new directions for ama2ll group research were discussed, JInput factors
(individual, group, and/or environmental input) were assumed to affect group
performance through the interaction process and problem-solving tasks were

assunedq to involve continuous recyclina throunh the input-process—cutput
syst.aem,

The following researeh needs ware cited. Many studies have examined
input-process relationships, but few studies have examined either process-
performance relaticnships or input-process-parformance relationships.

M fferent behavior categories should be examined when observing group process,
Tn particular, there is a need to focus on aspects of group interactions that
are critical in determining group effectiveness, in addition to just being
ahle to describe what happens. Sequences of interaction, rather than summary
frequencies or rates of interaction, need to be recorded so that interaction
sequence can bHe related to task gosls ang strategies pursued hy groun members,
Procedures that permit analysis of more than two people over relatively long
pericds of time n~ed to be developed. A system for categorizing small group

tasks needs to be developed, and process-performance relationships should then
be examined within classes of tasks,

The authors assumed that a major portion of the variation in group
effectiveness is controlled hy three "sumary" variables: (a) effort
expended on the task by group members, (b) task performance strategies used by
group memhers in carrying out the task, and (e) knowledpe and skills of group
members, Fach of these sunmary variahles can bhe substantially affected,

either positively or negatively, hy what happens in the group interaction
process,

It. was proposed that groun intaraction affects member effort by influenc-~
ing both the coordination of individual efforts and the level of effort
membars choose to expend on the task. froup interaction affects task
performance strategies throush implementing pre-existing strateqies shnred
among froun memhbers or throurh raforwulating existing performance strategies,
(Research shows that most small groups in laboratory settinga cdo not Aiscuss
their stratagy for performing the task at hand.)

firoup interacticn 1nflu~nces the affectiveness with which inaividual
skilla ana nswledse ars anolird to rthne task hy weiphtinae the possihle

contributions of Atfferent mrmhars or hy ereating aroup conaitions that will
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lead to a change in the overnll skill level which individua) membhers are able
to apply to the task. For tasks vhere individual skills are important in
determining arcup perfcrmancze, it is often possible to predict how well the
group will do solely on the basis of the talent of its members. 0Mne example
of such a situation is where nreup interaction serves merely as a vehicle for
exchanging data, leaving little opportunity for process foul-ups (process
loss). Process loss is apt %o he higher, and therefore prediction ¢f group
affectiveness from individual skills is apt to he lower, when the specific
skills required are not ohvious, when ohtaining a solution involves complex
teamwork, or when sophisticated or subtle social processes are required to
identify the necessary individual talents and apply them to the tnask,

The authors alsc briefly discussed how one might modify group
effactiveness on problem-solving %asks by varying input factors, task
performance strategies, memher effort and member skill/knowledge.

lenriksen, ¥, F,, Jones, D, R,, Mannaman, N.L., YWylie, P.B,, Shriver,
F. L., Hamill, B.W,, ® Sulzen, R.H, Tdentification of comhat unit
leader skills and leader-proup interacticon processes (ART Technical
Report #410), Alexanaria, Va.: !.S. Army Research Institute for the
Pehavioral and Social Seiences, January 1920,

Leader skills and leader-group interactive processes that could
influence unit performance in tactical military situaticons were
identified through a literature review of leader research and theory, an
examination of historical enragement simulation data, ana the personsl
combat experiences of the authors. Restriection of leader skills teo
tactical situations distinguished this report from others on reneral
leadership dimensions, If a skill category identified in the literature
revirw was also identified in the enmagement simulation/combat analysis,
then the category used in the literature was retained in the final
model., However, many of the skill categoriss identified in the
epnagement simulation/combat analysis did not have counterparts in the
research literature. Five brcad leader skill categories (not mutually
exclusive) were identified: management skills, communication skills,
problem solvinm skills, tactical skills, and technical skills. A more
detailed description of these categqories ana their subecategories is
given bhelow.

Manamement skills: Refers to the efficient handling of assects
incluaing people, equipment, and support elements,

a, Planning: Formulating the means by which a tactieal operation
is to be executed and achieved. A well-farmulated plan takes into
account all things normally includea in Army operations crders
fchjective, enemy situaticon, frinndly situation, concept of operation,
execution, ana command and 31anal),

5. Fxecution and Control: fontrol of men refers to the direct
ccrmand and control in a fiela operation, while execution refers tg
timely and decisive acticna ana orannizing ability,
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c. Initiating Structure: Refers to the extent to which leaders
are likely to define and structure their roles and those of their
suhordinates toward goal attainment. It invclves acts that demonstrate
that the leader orecanizes and defines tasks to be ccnpletea, that people
are assisgn~gd *u particular tasks, ana that deadlines are set,
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. a. Tnteraction with Subordinntes and Superiors: Refers to the
degraes to wmich an {ndividual's interactions with subordinates ann
superiors promotes wmutual trust, respect, high morale, group
cohesivenass, and prearess toward goal attainment,
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Communication skills: Refers to effective transfer and receipt of
informarian hy the leader.

a. Tranafer of Taformation: Fxtent to which the leader transmits
planned information and transmits new information to all appropriate
intividuals during conauct of operation,

i
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b. Pursuit ana Receipt of Information: Pursuit refers to the
degree to which the lender actively seeks gut needea information andg
tries to keep informed on all matters pertaining to the mission, while
receipt rafers not only to whether vital information is relayed back t¢ -
the leader but also to whether ha is open and receptive to thst e
isformation.

Problem-Solving Skills: Rafers to coordination of complex pronesses
sunh as organizing information, generating ideas, and evaluating
alternative courses of action.
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a. Tdentification and Interpretation of Cues: Tn tactical
situations a cue is either a sign of or contact -with the enemy.
“dentification i3 defined as recoenizing a cue as an indication of an
spposing force's actions, intentions, or presence. Interpretation of an

idantified cua was defined 33 deducing the opposing forece's dispostition ..
given the cue(s).

'y

w e e,
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%. WYeirhinz Alternatives: Tnvolves 3ssessing the likely fﬁ
consequernces of various actions. o

o. Cthoosing a courae of action: After weighing the alternatives, q
a couraer of action which leads to favorable consequences must be chosaen -
tn 3 timely =anner,

Tactical Tkills: Applieaticn of taectical knewledpe constitutes
leader tretical akills (i.e., combining portions of acceaptable tectics,
- Aevelonineg new vantins, or varving oxistineg tactics),

Tenrnical “kills: FEffective use of equiment ana hasic skills.,

a. Tquimear:  Fffactive use f equipment, i.e., tactical
verhiclas, ncrmunication ~quipment, and weapons. Proficiency in the use
of unanons tnveolves matching weapons with potential Larqets, selecting
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the appropriate weapons for engaging an enemy when several weapons are
available, and effectively deploying vweapons in a2 manner that permits
their use to complesment one another.

b, fasic Skillg: Rastic skills rafer to skills that significantly
contribute to the cutcome of a tactical situation and occur frequently.
Proficiency in map readine snd terrain analysis were identifina. “kills
in first aid, chemical warfare, rappelling, ete. were examples of basic
skills that ccntribute to a tactical situation, but not to a3 sisnificant
drqree, and therefore were not included in this category.

An important feature of the report was that .xamples of each of
these skills were citeq, based on combat experience and engacement
simulation (primarily Tafantry ana Armor) exercises. Leaaer observation
checklists were developea to measure the existence of the leader skills
in tactical situations. The relationship between the leader skill
eategories an1 individual skills was also tabulated.

Jordan, N., Jensen, R, T., & Terebinsky, S.J. The development of
cooperation among three-man crews in a simulated man-machine
information processing system. Journal of %ocial Psyeholony, 1063,
59, 175-184,

A four stage moael of the develcpment of team ccoperation was
discussed, The stages were: formulating an individual model of the
system within which each inaiviadual operates: formulating a homologous
model (development of some =preement among team members with respect to
their individual models); the emergence of trust: ana learaing to
cooperate,

¥nerr, C. M., Berger, D.C., ¢ Popelka, R, A. Sustaining tean parfcormance:
A systems model (ARPA Contract Yo. MDAON3I-7Q-C-02N9), Springfield,
Va.: MHellonics Systems Nevelopment Diviaion, MWarch 1019,

See reference in Section A, Team behavior was conceptualized in -
terms of a systems (input-proress-output) mnodel.

Lowe, J.H., & Mefrath, J.F. Prediction of characteristies of group ﬁ?
out.put. from individual performance characteristics (AFORS -~ 69 o
-2470TR). Urbana, T11.: University of Illinois, Department of —y

Psychology, August 1060, (DTIC Mo, AD 700 1n3) S0

The first section of the report® reviewed varicus mathematical models
that have heen proposea for predicting group performance frcm individual
per formance (e.s., Steiner's conjunntive ana disjunctive equations).

The study itself examined several types of oroup {Tour-man) intellectual
tasks that raquireqd a2 written procduct, The mathematical
groun-prediction models develcgpsd hy preavious researchars wara applied
to nata ohtainea from the study, and in general yieldaq similar results.
Multiple correlation results shewed that certain propertiss of written
aroup products were relatively predictable from measures of those same
properties obtained from the uritten proaucts of tha individunl
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members, Despite the relative success of the predictions, many
additional issues were raised regarding the development. of adequate
mathamatical moaels for predieting group performance.

"aylor, J.7., % Dieckinscn, T.L, Tas% structure, work structure, and
teav performance. Journal of Applied Psychology, 1969, 53, 167177,

Lan an e 4

Tanm nerformanne was posited to be a function of three factors:
task structurn, work structure, and cormunication structure, Task
strunrtura, in turn, was defined in terms of three factors: component
conplexity (the information-processing and/or memory-storage
requiroments of the task), component orsanization (demands imposed by
tha ¢otal tas’% due %o the interrelationship existing among task
rompanants), aad component redundancy (degreoe of overlap existing among
rhe Amands imposed by the several inaividual task components), York
avructure was defined as the manner in which the task components are
d13tributed among team members (i.e., definition of the coperations to be
por farmed, the senquence in which thesa operations must occur, and the
way in which interaction among team members must occur). Communication
strunture {(communications among %tenm members) was viewed as being a
acnsequence of the particular work and task structure characteristies of
the task at hana, This definition involved only those communication
networks worked out by team members, not aspects of communication -mong
nenhars that were intrinsiec to the nature nnd aesjiqn of the task,

*1tth the particular laboratory task exsmined using two-man teams,
f.9s% structure affected team performannce, wvhereas work structure aid
not.

X Ro%y, T.B. “mall aroup performance. Thinage: Pand MeMally, 1038,

- Roby developed a model of amall group parformance, presentenq
mathematical formulaticns of the small aroup proness and functions
jdentified in the model, and illustrated these processes/functions with
lahoratory studies, Roby restrictea the moael to groups where the task

% is clearly defined, task performance occurs during a distinct tine

interval, task objectives and conditiuns are understocd and acrepted by

tndividual members, and the group has performed uithin the task
situation long enough so that the roles of indiviudal members have
hecine astablished, Tn brief, the model assumea that qroup performance
re3ults from input to the group from the task anvircnment, at which
point such observations are "digested” and placed in tha service of an

“eyscutive® faculty, which in turn relates the input information to the

aroun’s gcals and tarcties, preducing prescriptions for group action or

Bohayiur. The result 18 an instrumental action which metifing the task

aovircament to scme degree and initiates a new nerformance cyele,

Ry ' el {lluatr atas tha acanlexity cf ~rcup funetioming and

tonrifisg nctential areas for future resenrch. The following eroup
pro~=dgea and subfunnticns warm 1dentifina in this genernl ngael.
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Primary Tnput Subfunctions

1. Nbservation. The first concern of the group is to obtatin
information from the task environment. Tndividual perception is
involvea, hut such hahavior is also influcnced by the position held by
each {ndividual,

?. Tnformation Routing. Mce chservation occurs, then
communication among group members i3 aimea at disseminating this task
environment information. 1Tt is assumed that certain items of
information are directly avajilable to some members but not to others.
Tnformation routing 18 ecncerned with the processes by which the
remaining group memhers may obtain information which they initially do
not have, but need, Tt is rarely the case that complete dissemination
of A1 information to any group member i3 desirable or feasible. ‘Yhat
i3 actually communicated is balanced between what is desirable (i.a,,
rorquired for decisions) and the feasibility of communication.

QN Ttorage and Forecasting, This subfunction refers to the way in
which infcrmation that is obtained directly from the task environment is
reflectad in informational states at later times. Storage is required
if there 18 a lag betwaen the time information is cbserved and the time
information i3 usea in decision making. Closely related to storage is
the fcrecasting function that is necessitated by gaps between the time
observations are made ana the time adecisions are %o he applieda. Tssues
ratsed are how do individuals determine informaticn reaquirements and
pull-gut only the essential material, how do individuals deduce existing
and future states, hoWw is information retained, and how are rthese
functions divided up among group members.

h, Patterning., Raw observrstions are transformed into mcre compact
and Adirectly useful forms through patterning. ™is is a critinal
problem for groups since scattered hits of information may never get
collected inteo a whole.

Primary Output Subfuncticuns
1. Action Potential., Aetion potential refers to estimation of the

overall capability of a group for instrumental action. Tt depands cn
the proficiency of individual group members, distribution of skills
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ancng group members, and the space-time structure which determines the
way 3ki'ls are demand=d of the qroup by the task environment.

- 2. Fxeeutive Structure. This funection converts the group's
sverall nieture of ocurrent envircnmental ccnaitions into 3 set of
prascriptions for action, If particular interest are conditions where
froun sCticn IS Aatermined hy a nunhor of frogmentary decisions oftean
mane indepandently of each other and perhans on the basis of different

. infaor=aticon, nd where the value of any particular aetion depends not

anly cn the envirommental circumstancas but also upon other acticns that
are taken egncurrently,

Sangaanry Tontrg! Processes

Tinne tynioal aroup performance involves continuous or successive
inputs frum the task environment, a complete picture of groups must
inagroorate processes that cut across eyeles, T™he cumulative effrcts of
acrions, pacing of the performance cycle, and procedural changes as a
resuly of ta3% experience are important considerations. The following
funn%icns are involved in this continuous process.

LR Mapping and Planning, n mapping, the group must estahlish
what aspects of the task environment are relevant and how they bear on
speeci{fis arecisions. Tn plannine, the group must sapply %nown
anvircnmental information to a series of ~etions,

2. Addressing. This functicn focuses on each membar's knowledge
of the relavant activities of other group members, and includes bhoth
1sne range learnineg of the sperial roles ana rositicons of ¢ther members
which rovern their access to or need for certain types of information,
and 2d oo signaling of unpredictable information needs,

?, Phasing, Phasing refers to the coordination of activities
hatwaen aroup members and pacing of activities with resnect to
envircnmental events. Group problems in this area include formalizing
the phasing reaquirements for certain tasks, descrihing the group's
1=arning of these raquirements, and specifying the sirnaling system
required for a given set of phasine relations.

Shav, ML.F. Group dynamics: The psyecholopy of small eroun heohavior (2nd
e, Mew York: ‘lefrawsiill, 1074,

™e sections of Shaw's ftext %hat dealt with the task epnvircnment and
per formance of small orouds gre relevant to this report.  “hWaw modified
Steiner's ngnecept of actunl qaroup productivity to account for situations
where the arcun process nay inernase grouo nroductivity Neyond tha
potantial protuctivity estimated frem individual performance, “teiner's
foOnTent Auggentaq that group pronnsses have only nagative af®anrs an
antunl preturtivity,  Shaw's revised concept definea actual nroaustivity
as squrl %0 potential froup productivity (bhasea on inaividual
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performance estimates) minus losses due to faulty group process plus
gaina due to grcup process,

fhaw identified three situations where group antion {3 preferable to
individua) action: tasks that cannot be conducted hy a single
individual, where group products may he superier to individual products
(e.g., accuracy versus speed), ana where group decisions may be more
readily acceptad and implemented than indivinual decisions.

To date, threa general approaches have heen used to examine/stuay/
control small group tasks: development of 2 standard small qroup task
for use in research studies, classification of tasks into specific
cateqories (e,g., simple/ccmplex, production/discussion/problem solving,
disjunctive/conjunctive/adaitive/discretionary), and dimensional
analysis of group tasks (e.g., Shaw's dimensiaons of diffi~ulty, sclution
multiplicity, intrinsic interest, cooperation requirements, population
familiarity, intellectual-manipulative requirements).

Shiflett, S, Toward a general model of small group productivity.
Psychological Rulletin, 1079, R6, A7.79,

A general, rathar ahstract, mathematical model was propused which
descrihed the ways in which individual resources are transformed into a
aroup product through group processes. Three classes of variables were
disrussed:® rasources (the knowledee, ability, and skills possmsseaq by
individual attempting the task), transformers (variables that impact
upon resources ana deternine the manner in which they are incorporated
into output variables), and outputs. Fxisting models of group
performance wera shown to he special cases of the general nmodel,

However, the mcdel has limited capability for predicting group
performance, in that it does not specify the ways in which resources ang
transformers interact to produce a product in a particular situation,

Tn andition, it does not solve the prohlem of measuring resource and
rtransformation variables, The model i3 most applicable to
preblem-sclving and decision-makineg tasks,

Shriver, E, L., Henriksen, K.F., Jones, D.R., % Onoszko, P.W.J.
Development of a leager training model ana aystem (ART Research MNo%e
20-7), Alexandria, Va,: UY,S. Army Research Tnstitute for the
Behavioral and Social Saiences, January 1020,

The report described a preliminary theoretical model, that specifieq
the nature and sequance of training for leadera (primartly "nfantry
squad and platoon leaners) in an enragement simulation environment,
Fafgagement simulation exercisas rafar to fin'lA exsrcises which attempt
to simulate combhat conditions throush real-time casuality asseassment
using such tratning aids as “COPES  REALTRAT™ and “MTLTS, (Sea Sarticn
E1, ARY atudies on RFALTRATM, for a more detailed description of such
rtraining procedures,)
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The authors questioned tha applicability of the instructional systom
aeveloment (T9D) model used by the Army to many combat arms training
situations, particularly tactiecal operations where dynamic free-play
exarei1ses are ngrmon. The TSP model would require the identification in
a task% analynie fashion of nll the critieal ccnaiticns ana acrions
tnvclvea in A combar sngagsment simulation mission, However, since
rerdinions urine sunh oxsrcises are never the same even for tu
supnos~dly identical exercisas, the T1SD model with its emphasis on task
Aanalynis was considerea innppropriate (p. 27).

The proposed training ncdel identified three types of theoretical
lnarniny prooesses:  experientisl, analytiec, and procedural., Fach
procesas raflectnd 2 well-established domain of psycholosrical ana
irnatructional principles, The experiential process was defined 3s the
Tlmarning by aoinn” process, as reflected in engapgement simulaticen
eyercisas, Masic learning principles and henefits involved in such a
procels uare: response-continaent reinforcement, response-—contineont
punisrment, iatrinsie motivation, learning by discovery, positive
transfer uf training, overlearning, latent learning, and
prohlem—sclving., The analytic prccess was defined 23 3 cornitive-verbhasl
prceess where exparimental events ars analyzed and explained, making
si7nificant events stana out, reaffirming what was learned, anag
igentifying omissions or what was not learned., The after action reviaw
used in engagement simulaticn training reflects this type of learningm.
Rasic learning principles and henefits involved in such a process were:
focused feadhack, neer lesrning, vicarious learning, understanding of
assigried roles, understanding of overall gestalt (interrelated actions
of individuals and groups that have a direet bearing on unit vubteomes),
4nrdal enuncinaticn and transfer, and diagnosis of individual and unit
traininn needs. The third prceess, procedural, was definea as learning
now to perform any task that can be reduced to following a set of
proeedures,  Such tasks are quite amenable to self-directed cr
iadividunlized mathods of instruction, and can be adapted to handle
ingividual 4ifferences in s%ills, Masiec learning principles ana
benefits characteristic of the procedural learning process were:
individualtzed acquisition of skills, self-selection of skill modules,
anlf-naced mastery, frequent feeaback, active participation, manageable
medutlar wnits, ana two-way exchange of information with cconsultants.

The relationship between the three learning processes and the
axprated sains for developing major squad/platoon leader skills was then
fascribod, Tive major leader skills were presented, hased on a report
hy “enrilisen ot al,, 1021 (gee reference in “ecticn BY: managqement,
nemunication, problem solving, tactical, 2nd technical, Tn general,
the axonariantinl and analytic nrocesses ware preaictea to nrovide tha
host Yaarning ~nvirgrment for the first four sktlls: procedural
prennsaea unpo deemed As most ppropriate for tenhnical askills,
Tavarration of these diffarant types of lrarning conditicns into »
rratnine ayatom was 1180 discuss~a, ™a authers fatt that experiential
Inagrning such 33 cneagoment simulation should hYe condunated early sinne
nalviic and proardurnt learnine may he more offantive aftor o nenda for
aunh l2arninm has heen aemonstratea in a simulated context 28 opposed to
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training under analytical and procedural conditions prior to
experiential conditions. A study by Jones ana Ndom (1081, saes refarence
in Section E?) was ecited to support this proposition.

Sicgel, A.T., % Miehla, Y7, Post~training performance criterion
development and application: Fxtension of a prior personnel
auhsystem ralishility aetermination technique ('R contraet,
Nonr-2279(00)), WYayne, Pa,: Applied Payrholcogical Services, June
10R7,  (DTTIC Mo, AD ASH 221)

The report presented a mathematical method for predicting the
overall effectiveness of task performance as a function of performance
quality, probability of sucecess on each of the various activities in the
task, elapsed time, and manpower requirements. Possible applications
citad for these methods were: a~omparison of effeativeness of diffaront
teams or individuals who parform the same task, optimization of
persconnel assignments, derivation of training requirements, and
avaluation of the design of new systems., Analyses presented were based
on electronic maintenance tasks.

Megel, A T,, Wolf, J.Jo, % Fisenhl, Y.A., Digital simulation of the
parformance of intermediate size crews, I, Lonmic of a model for simulating

crow naychosgeial and performance variables., (Prepared for 77 fice of

!laval Research). Wayna, Pa,: Applied Psychological Services, Septemher
160, (DTTC Yo, AD 605 230)

A probabilistic computer =odel was daveloped to simulate clusen
man-machine systems cperated by crews of 3 to 20 members, Selecrten
physiolagical, psycholegicil, and performance variahles ware discussea and
then appliea to crews, Such factors as the effects of fatigue ana aleep,
strass, group working pace, memher compatence, and member confidernce in othar

t.eam members upon group output were included in the model. Yo valiacation data
for the model were presented.

Siegel, A.T., Yolf, J.J., % Consentino, J. DNigital simulation uf the
performance of intermediate size crews: Application and validation of 2
model for crew simulation (Nffice of Yaval Research contrant

MANOTULAR-C-NPR2), tlayne, Pa,* Applied Psychological Serviros, February
1971, (DTIC Yo, AD 720 21[1)

Tn n previcus report, Siegel et al. (19A0) described a Stochnstic comput~r
model for intearmediate size Naval crews. The model simulated charanteristics
of individual crew memhers, with each charnacteristic altered 28 » “ynetion of
events that transpiredduring a simulated mission, and each charaecteristic in
turn e~xerting an influence on misaion efvenrts, Tndividual charaataryigtics
meaeled included physicnal and mantal performance, nersonality 3ind merivational
variables, learnine anad reinforeement, and aspiraricn annq leadnrship,

The present. roport descrihed revisions made to *ha monel, sensitivity
runs, and the results of validation runs, The validation runs wers haged On 3
four-day patrol boat mission in Viet Nam, Acceptable afreaement hetyeap
computer sumnaries ana nilitary intoerview summaries occurred With ragarg 4O
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crew performance, percentage of eveants successfully completed, number of hours
worked or slept, fatigue, the most logical skill spectality for an additional

erew memher, and the crew member least essential to the mission. Lass

agreement was found for the variables of crew competence, hours worked by type

of personnel, physical workload, menta2l workload, and safety level.

Stnaiper, T.N. *odels for inferring relationships batween group size snd
potentinl mroun productivity. Rehavicral Secience, 10/f, n,
2727,

The productivity of groups was conceived to be a function of three
fastcrs: task demands, resources, and process, Task demands are the
requirements imposaed on the group by the task or the rules under which
the task must be performed. Resources include all the relevant
knowledge, ahilities, skills, or tools actually possessed by the
individuals attempting to perform the task. Both of these factors can
he detarmined nrior %o intziaticn of the task, Process consists of the
actual steps taken by a group wnhen confronted with a task.

The potential productivity of a group is the maximum level of
productivity that can occur whan a group uses its resources to meet the
demands of the task. Actual productivity refers to what the group does
in fact accomplish, and is viewed 23 heing equal to or less than the
potential productivity of the groun. Prcblems of coordination and/or
notivation (i,.,e,, prccess factors) account for actual productivity being
less than potential productivity. Thus actual productivity i3 defined
as potential productivity minus both motivation and coordination losses,

The potential productivity of different types of taslt was examined,
Mathomatical formulas for additive tasks, conjunctive tasks, disfunctive
*asks, ecmpensatory tasks, 2nd complementary tasks were presented.

Mote., — Military teams usually perform complementary tasks (i.e.,
situations where a single individual performs only part of the total
task, while other team members, who possess different kinds of
resgurces, perform the remaining parts of the task).

Steiner, T.D. Group process and productivity. New York: Academic
Prnss, 1072,

See reference in Section A, Steiner's theory of group productivity
focuses on task demands, group resources, and qroup processes, Steiner
specifins how theae factors internact to influence group nroductivity.

Taylor, J.R. Modeling the task group as A parttally self-pronramming
cummunication net: A eyhernetin approach %o the study of s0n13l
processes At the small group level, 7Tn ¥. ¥rippendorf (7d.},
Cormunicaticn nnd rontrol in sorierty, May York: fGordcn ann Areach,
1n7a, pp, NNT-=U21,

Tayler appliea, in n very aeneral way, some central acncepts of
aybhrrnetic theory to small eroup functionine. For ~xample, the
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assumpticn of error correcticn or purposive regulation would "suggest
that gqroups, presented with a3 orohlsem, would vary their behavior un%til
they haa ‘'lesarned' an appropriate response, and would then stabilize
around that pattern: that presentation of a new and more difficult
prohlem would produce deviations from the previously learned patterans,
and hence changes 1n group structure; that eroup perneption of error
will lead to chanzes of agroup process and structure; and that changes in
proress and structure will follow incresnses in information leaa™ fp.
412), The conecapt of central integration of hehavior implies an :
organization that can be flexibly altered by internal self-prosramming:
that the total capacity of a group c3n be allocated in different ways,
according to the task or the phase of the task involved., Taylor citea
some small-group research that supported these cybernetic concepts,

Thibaut, J.¥M., % Xelley H, I, The social psycholory of psrcuns. New
York: Wiley, 1059,

The primary focus of the book was on interpersonal relaticnships
within grouns f(e.g., forming relationships within a grour power,
status, conformity teo norms, group goals). Tn discussing the inter-
dependence among individuals in large groups (p. 200-201), the authors
noted that the coordinaticn domands may be great., Cooraination may not
occur simply because there i3 a certain fixed prohability that on a
pivaen occasion a eroup member will fail to coordinate, As tha aroup
size increases, there wWill he a corresponding increase in coordination
failurers, However, lack of cocrdination may also be acrounted for by
failure to pay attention, inability to make appropriate discriminations
ahout the hehavior of other aroup members, and failure to prasp the
nature of group dependencies,

Te authors concludea that since coordination prohlems incrense with
increase in proup size, norms that specify the behavicra necessary for
coordination are requiredq, However, the time and effort requiredq to
achieve such norms also increases as froup size inecreases., The authors
noted that a3 major execption to the generalization that the greater the
number of people in a group, the less likely they are to be able to
synchronize their behavior, is when the actions of each person set-off a
similar set of actions hy the other members (termed snowhalling).

Thihaut and Yelley identifind three tuwo-dimensional catepgories for
classifying tasks (Chapter 9): stendy vs, variable states, conjunctive
vs, Aisfunctive tasks, ana corrnspondence vs., noncorraspondence of task
outcomes, The state of the task rafers to the stimull and situations
present.ed to an individual which affects tha uay he performs the task: a
steady state refers te the existrnce of a single state or situation.
Corrranondence of guhrumes ax{sts when tha %asit requirements 1 orgup
member must meet the requirements that must be met by other group members.
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Tuckman, ®.Y., Nevelopmental sequence in small groups. Psychglogical
Aillatin, 1958 €2, 208,700,

A moael of group davelopment. uas genernted basad on a review of
therapy-qroup, T-oroup, and natural- snd laboratory-group studies. Both
the interparsonal stages of group develepment. and the content of
Rehnaviors within the groun wers examined., A four-stage model was
nresentag fn, IDNY yivh tha stages lahelled forming, storming, norming,
and nperforming. The forminz stage focuses on orientation, and the
astahlishmen of dependency reloationships with leaders, other members,
and/or eroup standaras., The storming stage is characterizea by conflict
ant ool rizstion arount interpersonal issuas and emotional invclvement
ragariing grouo *tasks. Tn the third stage of norming, ingroup feeling
an? cphesiveness develop, new standards emerge, and new roles are
adont=1, Finally (n the performing stage, the group focuses upon
acecnnlishing the task at hand since the group structure (member roles,
in%erpersonal relationships) has heen 23tnblished. Tuckman acknowledged
thatr. the rata of group development will vary with the type of group,
althoush limited data were available from existing studies %o
suhstantiate strong statements regaraing such rate variations.

Zalonn, R.M, The requirements and design of a standard group task,
Journal of Fxnerimental Socinl Peyeholeny, 1065, 1, 71-29, (DTTC
Yo. AN 612 118),

™a matn focus of the arrticle was on the development and stanaard-
izaticn of a task(s) to be useda in laboratory studies of small groups.
Tus noints were made, however, that apply to all group/team studies,
The first point was that "“here simply 18 no consensus about the ternms
mnd unics vhich denote ann mensure group responsas” (p.7?), The senond
point. wis that "group performance adepends directly on two classes of
factars: {a) the performance of individual members, and (b) the pattern
of rask assienments, All other variables affect group performance only
through aating upon one or hoth of these primary classes of factors" (p.
7.




C. STUDTES EXAMTHIYIG VARTAALES THAT AFFECT TEA™ PERFNRMANCE

The articles in this section generally focus on experimental studies
that examined the effact ¢f certain variables upon team per formance and
therefore had a cause-~ffect purpose. 7Tn general, these variables were
manipulatea in the studies and could alsg be manipulated in tratnine
settings, <tudies examining member ability, leader traits, and
motivartiun variables are included in "action C2., Studies conduected with
military teams are indicatea with one astarisk in the classification
1i3st below; stuaies that attempted to simulate military settings nre
inaicatea by two asterisks; small group studies are not starred,
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Communication Structure

George & Nudek (1071)
GCuetzkow & Simon (105§)
Hallam & Stammers (10%1)%#%
Kiad (10R2)#s

Yinkade % ¥idaa (1059)
Lanzetta % Roby (195Aa)#s

froup Planning/Orientation

Leavitt (1051)

Moore (10A1)

Yorrissetrte, ‘oraseth & Shellar (107%)
Poby % Lanzetta (1057a)%#

1llizes, Johnston & Bripes (10AK)

Hackman, Brousseau % Yeixs (10758) Shure at al. (10KD)
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L. Variables That Can Be Manipulated

Banks, J.H., Hardy, G.D., Scott, T.D., % Jennings, J.V. Elements of a
hattalion integrated sensor system: Operator and team effectiveness
(ART Resaarch Peport 1197), Alexandria, VA.: 1.S, Army Research
Tastitute for the BRehavioral and Social Sciences, Fort 0Ord Field
init., Necember 19765, (DTTC No. AD ANDPS 7211)

The effectiveness of ground surveillance radar and night vision
devices at the company and hattalion level was examined. The first part
of the stuly examined the effectiveness of each device operating
independently of the other. The second part of the study examined the
affactiveness of a team composed of a8 team chief, radar operator
(PPS-54), and a 'ight ™hsarvation Device (¥ON) operator.

The results from the first phase showed that no single device met
all needs under realistic onerational conditions. With the radar,
target detection, timeliness of detection, and location accuracy were
aood, but target identification was poor. Just the opposite occurred
with the NOD,

Tn the second phase of th2 study, three team configurations were
compared. In the first team, the NOD and radar operators were
co-lonated with the team ~hief, permitting direct voice communication
within the team. Tn the second taam, the NND operator was physically
separated from the co-located team chief and radar operator, requiring
the WND operator to cormunicate with the tesm chief by radio. The thirn
team configuration was the same as the first axcept the team chiaf was
provided a map on which to plot target information.

‘hen a detection 13 made with one device,-the typical military
prozedure is for tha device operator to communicate such information to
the team chief, the team chief in turn interrupts the free search of the
other device operator, requesting him to verify the detection made by
the first operator., Any losses in detection hecause of this process
must hYe regarded as a cost of the system.

Findings from the second phase indicated no difference between the
various team configurations with respect %o percentage of tarqnts
detectad by eithar the radar or the NON, averaqe distance traveled
before the target was detacted, and parcentage of targets detected,
handed of f, and confirmad, Fxamination of individunsl device parformance
fndicated that the number of detections ohtained with the "ND increased
i the tenm connitions, as compared to the indeprndent search conditions
in the first phase of the study, T™ea team chief's coordination role was
particularly important in all tean confiqurations. The team chiefls
rar*icipating in the stuly performend yell, e.q., reported detaction
information 1n a timely manner, coorainated the search efforts of the
two davice onerators, distinquished new from previously detected
taraets, aftc, The team chinf qlso readuced messaqe volume o the
hattalion hy consolidating detection reports. The authors concluded
that a team using the radar and MNND devices with proper coordinatinn and
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employment procedures would obtain higher quality information than that
providea hy a single device or by the two devices used independently.

Berkowi%tz, L., % Lavy, B.J. Pride in group performance and group-task
motivation. Journal of Abnormal and Social Psycholomy, 10656, B2,
INN-INE,

The 7eneral purpose of the study vas to examine the relationship
hetwean pride in croup performance (manipulated by means of arhitrary
performance evaluations) ana task motivation. Yt was expected that
groups "raceiving favorable evaluartions of the group as a whole would ' v
score hinher on this motivation index than groups receivinm unfavorable
evaluations of the antire group or froups in which the members receive
evaluations of solaly their owa performance" (p. NN),

The study design was a 2x? factorial, with one factor being the type -
of evaluation qiven (high vs, low percentile rank feedback), and the
other factor being the recipient of the evaluation (group as a whole or
the 1ndividual). Tn addaition, A control qroup that raceived no feedback y
was incluaed. Te subjeets were high ability airmen; the task was an
aerial interceptor air defense task with three-man teams. Fach team hag
saveral practice trials, an initial test trial, a break, and a final
test trial. Measures of task motivation were made during the braak by -
ca*eporizing memher hehavior into task-oriented discussion, non-task
oriented Aiscussion, and keeping to self “ehavior. Tn sddition, a
pride-in-group attivtude scale was administerea to 8ll individuals.
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Pride~in-qroup and amount of task-oriented discussion were freates®
in @roups raceiving positive group evaluations, On the other hand,
grouns that received negative individual evaluations were low in groun
pride and high in "keeping to self" hehaviors.. The authors concluded
X that the relationship hetuween group-task motivation and froup priae
. "rasults from a perception of interdapendence among the group members
with respact to the attainment of reward” (p. 3NA),

TRt
D

Priggs, G.%., % Johnston, W,A., Team training (Technical Report:
MAVTRADFYCEN 1107-2), Columubus, Thio: Nhio State "niversity Human
Per formance Center, June 1067, (DTIC Mo, AD AAN 019),

Sea referenan in Seation A. Tn Mriszgs and Johnston's review of
their studies of simulated combat information centers, the importance of
knowledge of results (¥"?) was stressed. Their conclusions were
pres=snted in Section A and are repsated here,.

a. ¥NP {8 particularlv valuahle in shaptng hehavior in thosa tesm
tasks for which there is ralatively little feedhack intrinsic
in the rask irself, 'owsver, nare must he exercisea nuring
tratning so that studenta do not hacome overly dependent on ¥OR
whizh will not he presen’. in aperattonal tasgks,

h. The use of inailvidual-spenific ¥NR (rather than total team VNR)
18 desir=hle asnpscially in team taska where it 18 riot possible
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! for one man to compensate for the deficiencies of his s
; taammate(s), T™is 18 23peci1ally true for relatively {
) high-ability team members; however, low-ahility team membars .
i can henefit equally “rom inaividual-specifiec or from toral team N
X ¥OR. N
t -
> c. T™e spacifieclty, dntail, and quantity of ¥NR must he controllea i
) rather carefully by the instructor, During initial trainine n
N relatively gross aspects of indiviadual performance are b
- satisfactory and more detailed ¥YOR simply cannot be used hy the
team memhers; inderd, they may misuse such information. Mring .
»

later stages of trainine detniled and more voluminous XNR may 5
hecome invaluable for the "fine tunina" adjustments of hizhly
skilled teams.

q. Teams will attempt to maximize those aspects of performance
ahout which they receive snecific and simple KNR even thourh
other aspects of team nerformanre may suffer in the drocess,
Tn other words, teams Wwill "do as thay are tola" by the
instructor vin ¥OR, Thaerefore, 1f several aspects of ream
performance are equally important, care must be exercisea not fj
Lo emphasize one to the detriment of the ofher aspacts, ‘

a, Tf teaams experience a channe in specific and simple ¥NR, thay
Will readjust their oner formanne rather rapiAdly to emphasize
r.hat aspact of performance about which they nouw are receiving
VNR, even though this results in a deterioration of that nspect
previously emphasized by ¥NR, However, if teams axnericnce a
change from specific ann simple to more complex YNR (imare two D
or more aspects of performance are given an equal ueight),
then they will continue to emphasize-that aspect of teonm .
parformance which previously was the suhject of specific YOR .
while at rthe same time attenpting to improve all 3snenrs now N
heing emphasized., Thus, an instructor must expect sone
conservatism in team performance as the complexity of YNR (s L
inerensen, i.,e,, & taam will "cling" to the more siaple past as -
the comblaxity of the present ¥NR makes it more nmifficult for
them to satisfy instructor demands.
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Powen, N.N,, % Tiepel, J.P. Process and performance: A lonvituainal
studay of *he reactions of small task sroupns to periodie performance e
fernhaal?, uman Relatians, 1077 928 w232_hne,

Perindic feenhack in the form of aradmss, n~laazs ran%, and 1nstructor
commantsy was given to four-person work oroups ar. five thres-wenaly
intervals throughout the lensth of 3 ~ollege cnurse, Fach wort ~raun
was required to submit short livsrature ravisws throughout the ~aupr gng
each paper counted as 15% of tha antire ¢grade! all members of the nroup
recejved the aame grane, ‘Meneyer the nNINers vera suhmintad, a
quastionnalre wWns Administaradg to sach studant to ohtain his evaluation
nf (sr18Fantinn tnth) his aroun’'s nerformance, satisfaction With his
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role within the groun, motivation for a high graae, and attractivaeness
of the group to him.

Rasults showed that ratings on each of thase dimensions increaseq
with time (i.,e,, became rore satisfied with group performance, group
hecame more attractive), Tn antempting to assess causal relationships
amone chese dimensions, the suthors concludea that the feeaback of
grades seemed to affect primarily the individual’'s satisfaction with
group per formance. Further causal sequences between the
attitudinal and motivational variables could not be identifted. ™ e
authors concluded that the process of group development as perceived hy
the individual supports the idea that a more favarable perception of the
aroup and of the individual's role within the group evolves in
conjunction with a higher level of nmotivation,

Faton, N.K. Performance motivation in armor training (ARI Technical
Paper 201), Alexandria, VYa.: 'I.5, Army Research Institute for %the
Pehavioral & Social Sciences, Ft. Xnox Field Unit, September 197R,
(DTIC Mo. AD ANKN 2147)

Four types of rewards that nould he used to motivate the perfarmance
of soldiers were examined. The four tvpes were recognition (e.g.,
rocognition from company commanaer for Adoinm a good joh), tangihle
rewaras (e.g., getting a promotion in rank, a three-day pass), intrinsic
revards (e.p,, feeling proud of doine a eocod {ob), and
sel f-actualization (e.g., assigned to a more responsible position),.
Armor a~rewmen were asked to rank examplea of each type in terms of the
value of the reward and its prereivnd fraquency of occurrence, A source
motivation 1nstrument was then developed hasend on the reward sources with
the highest values and fraquencies of ocrcurrance,

Tn the second phase of the study, the anurace motivation instrument
was given to tank crewmen ten weeks prior to and immediately before tank
crew gunnery nqualification. Relationshins amonmg motivation scores, and
hetween motivation scores and craw gunnery performance were examined,
For tank commanders, drivers, and loaders, nerformance was generally
positively related fo recognition-basea motivation, and negatively to
tangihle reward motivation. For gunners, nerformance was negatively
related to recognition-basad rewards, The hinhest correlations hetween
motivation sources and performance occurrea for the tank commanders.

In the third nhase of the study, the percelved value and frequency
of the different types of rewards were found *to he aimilar across rank
(F2~FR), The authors suqgestea that motivation hased on recognition
would he easy %o manage ana woulAd apnear %o ha affactive within the
military.

Althouah the stuady focused an individual ~otivation and rewsras,
similar tenrhniques could he investigated with team-leve)l rewards,

ol




AR Tl T Al Al G A e e al M g Wk 0 A A

Faton, N.%. & Naff, 6 J.F. The effacts of *ank crew turhulence on tank
gunnery performance (ART Technica! Paper 250, Alexandria, Ya.:
1.7, Army Research Institute for the Rehavioral and “oecial Felences,
Sapreamhar 1070

Th~ hirh turngver rates in tank nroays “hnt hag hesn dorumentead in
previcus reports indicatend the neen o examine the affects of sueh
turhulenne upcn tank orew nerformnance, Thrae tynes of crew turhulepee
wore dsfineq and examinad: position Tomiliariry (time %o learn duty
position), personnel familiarity (time fndividuals trained in specific
dut.ies haa heen assinnen to a particular craw), and equipment
familinrity (time orawmen hna Sean assigned to a particular tank), 7't
was 2xpectad that turhulence wuld have the strongest impact upon those
eraw members that {ntaract with each othar, specificatly the tank
ccrmanner (TC) ana tha gunner, 2s opposed to the loader and driver.

The first study axanincd the relaticaship between verious indices ¢f
turbulance and tank qunner narformance (hits ana opening time per
enmagennnt) using tank orews “rom five armor hattalicns tn 'S Army
Furope. ‘eak, hut signifizant, relationships in the esxpented direction
ware found hetwean tha tima tha 7€ ang rthe gunner had trained *oaethar
1nd arew gunnery per formance, Tn aadition, the TO's experinpnne and the
amount of sunner training correlared with araw gunnery per“ormance,

The seaond study exanmined %he effants of varying the nosition,
equinment., and personnel fmiliarisy ¢f ran¥% nraus upon ~row nsr formance
using rtank crews in a FORSCOM uni“. Four aonditions werne ncmnareq:
exiating armor tank eresws (con*rull: orews ncomposaa of memhnrs tratined
for specific positions as in *he control group but interasting wvith
aifferont personnal and equipment ('ou narsonnel and equimment.
familiarity): erews with low personnel and equipment familiarity bhut
2130 lcw in posttion familtarity (T7s ware replaced by their cunners and
gunner positions were fillea by loaders, drivers and loaders hsd baen
trained for thelr respective positions); ana oraws aomposan of armor TCS
and arivers but with ngnarmor guaners ann loaders who had heen oiven
threa days of intensive training (teams 'ow in equipment and personnel
familiarity).

The mafer findine was that poattion Tmili~rity (turhulence) had the
oreatest effect. in reducing crew performannas in tarms of hits and
onaning anzagement times (i.e,, the luwest performance ocrurred with
teoms whera the TCs were replnced hy their gunners and gunner postitions
were filleq hy loaders). These Aiffarences warna eapanially avident at
night., The rassarchers cauticnad that the cunnery tasks were quite
structur~d anad “har parsonnel turhuloanes Nioh* Rayn 4 apescar 1mnaet
uncn unstructuread than upuh structurea tasha,
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Forgays, N.0O., % Levy, R, I, Comhat performance characteristies
asscciated with changes in the memharship ¢f medilun=homber crews
(ATPTRC-TY-67-140), San Antonic, Tex: Lacklana Air Force Rase, Air
Foree Parsonnel and Training Research Cenvtar, Nacembar 1057, (DTTC
Mo. AD 1A 414)
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Two conflicting military ccnerpts roagarding turncver vere dissussad,
- ™e inaividual-interchengeability aoncaph {3 haseda on the assumption
that individual anecialists ecan b2 changed Trem unit to unit without any .
appreciahle decrement in the performance of the unit. 0On the other .
hand, *he concept of creow intearity tmnlies that a unit is a unique
organization and will suffer in parformance if memherahip changes occur.
The suthors stated that thare was ana2dgtal evidence ropardina hoth
concepts, hut few empirical tests of either,
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Combat porformance and rating 1ats were chtained on % redium-homber
crews during the last months of active econfliet in Voraa, Changes in
crew membership vwere recoriea over 2 ton-month pericd, Trom rthe tine
each of the crows was aasemblea at Randolph Air Force Rase until the
anta ngllantion tram rontactea the araw in Japan or Ninawa tn 1082,
Fach crew hag apent up o three months t{n initial crew training and an
atditional four or more months in 3urvival seohool, ndvenced crew
tratning, ete, 'lhen the crews were contacted in the Far Fast, they had
heen {a combat for approximately S5 to 7% weeks, Nuring this entire
prrioa, the number of crovw changes rangeq from 1 to 11, with the average
prr Araw heina N,.2,  Chanees in officer positions acaountea for 427 of X
, the rotals enlisted men, SR%, The officer positions of navigator, -
. homhardiesr, and ragar ohserver changend ahout the same numhar of times, .
anpruximately 0% more often than the typical anliated-man position and
ahout tutne as often as the two nNilct postitions. For purposes cf
analysis, the creus were divided into three groups nccording to the
. autber of membarship chanpes: 1-2, M, and 5-11 changes. This
breakdawn yielded three groups of approximately equal stze,
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Critearion measures ware dividea into four categeries: rating data NS
(f scores incluading ratings by superior officer, crew ratings by crew :
mamhars), administrativa gvarheaa fsink enll frequency, narcent assipgned o
) missions not successfully completed), performance scores (average .
eircular arrer of ench creu's combat homh Arcps, average time error made A
hy erew in arriving at ccntro)l noints during combat missions), and three
eraw attitude measures (sansa of usell_heina, ccinfidence 1n superior
officera, and motivation to have an nffentive crew).

Although 2 negative monotonin funntion was axpected, {.a., as nunbher v
of ehanmes increasend the performance maasures and ratinas wuln oy
nacrenga, tho mgre tynical rrlatignshin was curvilinear. The 2.0 chanpe
rroup showed the highest leval of nerforaance and the 5-11 change oroup
tendea to show the louestr level, AnAditignal Aata nanalysas curine She
initinl ~rew n“raining pericd and during the 2d4vancea crow trnainine/
nomhat tour naricn shgwed sintlar “trintnga. Tt should ha nitaq £yv3t the
fin1inos wera partially affected hy the stntiatical proredures appliead,
For axamnle, 1f the reararchars hat dichotomizaed the arous (n%y 1-U vs,
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3 5-11 orew chanras (f.,e,, 3 sinple low vs, high change), then the “a%a i
: woula have sunportea the hypcthesis that turnover has A 4etrimental j
b effect upon creaw performance, &
Gagrae, C.F,, % Duaerk, R.A, Parfurmance, rerovery ann map-nachine -~

: sffanr{ivennss: Finsl report on 3 hasie research procram under ::
b pryjrar TURNTR (DPrapared for Army uman Tnminecering lahoratery). o
: Luhhoeek, Trx.:  Texas Tech Yniversity, April 1074, (DTIC Mo, AD 777 :{
3 o ?07\ )
This Aacrumen®. tncludes short summarics of the studaies counducted "

y unaar Project THEMTSR, Ore stuay exsmined the role of verhal e
ccrmunination in oraw Sratnine, Pesults showed that parformance uas s

lowrr when verhal communination was limiten in the early stnces of o

training rhan when verbal communication vas allowad. The researchars ;:

concluged that even when crews are heing trained to work in situations

that atlow "little cr no verbhal communication, it is twportant to allow e

verhal cormmunication in the early stagas of training 1n oroer to ‘j

fiacilitate learning in the use ¢f non-verhal cueas" (p, 20), K

Gecrge, C.7, YWoak, G.R,, & Toutwell, J, Pilct stuaies of tesm =

affentiveneas (Research YMamgorondun Yo, 2?). T, Mepnine, N3, 1.5, ~

Army Infantry Human Research 'nit, Muman Mescurnas Researah Nffice,
Fahruary 1082, (NTT7 15, 170 527 211y

A series of fcur axplorarcry stuties was conducted that examined the .
affantivenass of lahoratorv-creatan five-men tanma rto sclve four tvnes o
of prghlens, Coordinaticon ameng tonam membera was varied by maninulnting
the eoxtent ro which memhers han to resanona for gthar membhars, the amgunt
of faecabnck that tenm members hag to provide to other memhers in crier
for tha taam to solve the problem, and tha leyal of team task mctivation i~
that characterized the central man in the tesm,’ ;

Taam cohesion was also axaminen 1in some of the studies. The neen i
for exsmining intrateam coordination was hased on the assumption that
effactive Tnfan%ry rasms must continual'ly respond hoth to enviranmental ‘?
curt and to what cther team memhers are aging., Participants were Army -
enlisted men, The team task motivaticn scrle (i.e,, a neasure of the .
extont to which an individual is reinforced by heing a member of an g

. effactive tonm) was in its developmental stagnm i1n thess studins, *
Yajor results and conclusions wera: (a) Migher parformanans Bt

ocaurrad vhen the hulk of the tanm's str~nath was entrusted ty “hrea of .

the five team members as ¢cpposecd to only two rembers or Afstrihuteq -

equally amornt all =memhera (impltieatioa®  when Formine small teams “rom
. 1aram pocls of men, spread cut the Yeash cemnetent individuals 50 thatr
ne one toam hsg mere than 1ts oruncrticnate share), h) whanp tha 'ay =an .
on 2 team was hich on tenn task morivation, the raan parformea morn f
effantivealy *han "Man ha wns 1oy, vhe level ,f task me*tvatiyn Tor *he D
entirns team inecreased s did the lavel of *pam coheation, nn (o)
fanrghacl from tanm meahars can 1A tha narformanens OF Cthar memhara wng T
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are reapon1ing from "Hlina®™ noaiticns (this findingy has tmplicariuns for
Infantry night operations).

The authors a2lso concludea that ~ffcctive qrouns are not neanssarily
simi1lar to each other, par%icularly when the rroups have heen 1n
existance Tor A neri1od of time,  Thud ceancralization frem ad hoo o
experimantally created, short-livea groups *o real-1ife existine proups
nay be 4iffioult,

T3 Maior hyrotheses ware aesvelonsd.,  “ne, aocrdinate resnense .
hoahavior (what cne person must do %o MAke maxinum contributions to task
resolution depends upon what other memhers are doing) bhacomes vahirtual
in effrctive taams, “hat response cocrdination is learnea hy
trial-and-error when rteam mamhers are inaividually competent 1n thetr
rcles, ana that it becomes hadbitunl when memhers are task-griented
hennuan tho resultant improvemant ia %enm performanae is reinforeing to
3uch persons. Tt 13 desirahle to learn how %o manipulate tasks ana
instrurtions 85 that the cocrdinnte roancnse hnbit 13 ~Astahlishen in
taam members oarly in “heir tem history. Two, tenms are hetter able to
handle stresa hy having the moat nreasure-resistant membnara in rantral
or key positions and by gradually increnasing task difficulty cver
tratfnine trials,

funtzlew, Y, % “imon, '"LA. The 1mpact of rertain communtentiorn nats
upcn arerntzation and pearfurnnnee in tnsk—orientea grouns.
Vapnamemant, “eienecn, 1°°R 1 222000,

The authors arguea that previgus studies cn communieaticn
nots/pattarns hy Leavitt (1791) farled to distincquish hetuysen the
effrets of cormmunication restrictions upon performance and the effents
of communienticn reastrictiung upon the ahility of the group to organiza
appreorintely,  Prior annlyses 1ndtecated that minimum performance tines
shoulnt he tha same for varicus rommunication ners i€ the agrouns employedqd
the opntinnl oreanizaticnn) pattern. fomparison of three five-man group
communieation nets, ali-channal, wheel, ang oirnle, supporten this
hypothesis, Ancther outccme was that ceartain communication nets nreated
mere graantzaticnal prehlems than orhers, thus lengthenine the time to
achieve afficient task performance., The suthors concluded that (t 18
inappronpriata to nssume a one-to-gone relationsnip hetween effactive

functioning and freedcm in communication? in some cases such freedom )
inhibits parformanne, :!

Haekman, 1.7, Sffanta ,Ff *aal ~hnpaereriatics on ercud Drodunts, a
Journal of Fxperimental “ceial Paveholooy, 1062, N 180107, -

Hanlman's =910 theala 1s *has small-groun rasearech 13 AfTantng hy
the rature ¢ the taska uaea hy argups, Yot very little atrtantion tns
heen Pl %0 the asturns o€ “hia tasy, T™a Sast ghould not hae “renteq =s
meraly "scmerhing £or the crcub to ado."  Tnstonces uhare Arserepancincsa
in researeh findinss vusrs Aue *y tna rnature (f the ras' yare ~rtrten, The
rentinued vae of idiosyneratic rasks in small-grcup reserarch nakes {t
ALfficult tc ornaraliza asrcas s%udin~sa,
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Haplman 2xminaa threa types of "intallectivae® tasks: tasks calline
o for prenueticn of ideas, images, or arrangementa; tasks callineg for
41scussion ¢ values Qr ts3uas? and tasks requiring a solution “¢ 2
apanl Tic prolem (nroblem—aglving), Tn addition, tasks of eash type
: wara diyidqed {nro threo a{f€iaylty levels, ana Arsuns ware aynyand o
- four taska within elch rype-difficulty combination. A total of 177
S ’ A1Ffarant nrouns warvea co 107 aiffarenr taska, Six genecral ai1mensions
.. anrypg na vre primary dopendent measures (antion orientation,
: criginality, t33ur invglvement, length, optimism, 2nd quality of
presentariconY,  Task typs acccunted for up %o SNY of the vartiance on the .
anrpendan®t, wea3ures, indisatine the imnortant role of *he nature ¢ the -

P
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. v2ak 165 »TTentina group parformance, Nifficulty and interactions
hetwansn 41T 2ulry annt a3k tyne acecunteq for up *o caly 7% ¢of the
A sriterichn warianes, :

M sarittinant analyses led the author to rafine his definiticn of
“a%v ryprs,  Tre grininal elassificntion was hased upon task content
ft.n.,, t3su~m, 1mages/inaas, anan overt 2c%iona), Another dimension,
orocass emntaste, Was introducedt presentation, evaluation, ana
instru~tica. "hus production tasks wers redefined ns tnvelving the )
ntecentaticn cf ideas cr imanas; discussion TYasks as {avelving the
aealuation o7 13sues, ana prohlem-solving rasks as invelvinz instrunticon
Mtk rosprnt. to over 3ctions.

» .

) Hamtman J,°,, ™roussenu, Y. R,, % Usiss, J, A, ™a interacticn of task
F. 73190 "rid oroup performance strategies in determininm group

nffantiveness, “reantzaticnal Pehavior ana "uman Parformance, 1077
SK . OWALTIRE,

N tee e ey

A Three intervention stratesies which affenteq the manner in whiech

- sroul ~rpronched a task ware ogmpared: instructions that fosterod overt
st3cussion oF taslk performance strategies: 1instructions that inhibiten
stratesy discuasicn (get to work, don't spena time on prelimtnary

- discuesions Of the £23kY: and a control where instrurtlions vere ~1ven
-2 t3 the srous, Two task nonditions were also investigated: one whera

- ~AYPTY Troun membar raceivad tha aqma {nformaticn ahoun the task (aqual
1Infcrnition) ann one where group members were given unequal information
- ahout *he taak, The task renuirea assemhly of small electrical

~empurenta.  Observations of group processes and self-report
MeAZUT A ware alsg Wman-s,
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s hymzthagyzed, tittla 4izcusaion of performance strategies -
Srnurrad within the agntrotl eroun., When the approoriate parformnnce
. strateny Wag oot SYVIcut Y0 3ll meanhars and ageraination wWas requirng
. for ~ffantfiyn perferaance funaqual task condition), the Atscussion
- stratany rasulten in hicher ner Cormance than {nastrunticns Lo inhihit
' strategy 1isconsicn,  Yhen “he aporopriate parformance atrategy uas

GHYILUS T avpatohe Foruara (aqual taask eonniticon), 1nstrucrticns
17hiN1%InNT s*rareoy A190usSsIon r~sulten in hirher oarformannn than
ANSTTUNTIUNd TE 1i3~ues atrarteqy.,  Ttratery Airacussion anpanrea to
froGiams t1me that ~guld have heen used for preduetive work in sunh
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situations. Questionnaire results sugpested that the strategy qroups
enaguntereq mcre task and interpersonnl prchlems than the other gsrouns,
but were more flexible.

Hackmoan, J.R., * Vidmar, ¥, FEffects of 31z~ ana task type on group
performnance and memher reactions. Tociometry, 1070, 7, W82,
(DTTC N5, AD 704 220 -

The oaffacts of aroun size (2 thrguzh 7 membars) and task
characteristics on group perfornsance and member reactions to the greup .
process were studied., Threa types of intallectusal tasks were examined:
producticn/presentation of ideas, discussion/evaluation of {ssues, ana
prchlem aplving tasks requirinm resoluticn of a course of actton.

TWalye tasks of each type wera examined nnd the study was replinraten at
two aAifferent instituticns, C“averal measures of group performance ana
of menmdher reactions were ohtained. Size affected only member reacticns,
Wwith dyads being the most 3ntiafiea, ana type of task aCTanteq bHorth
group performance and memher reaction measur~s., The three types of
tasks had different sffects cn tha varigus performance measuras and on
the memher reanticn measures as well,

Althouszh the tasks examinnd are tynical of small groun research
rather than team research, the results do reainforce the naeg to exnmmine
the type of task and it3 effect upon varicus performance rritarin,

Hackman, J.M., Yeiss, J.A., * Prousseau, X.R, Fffects of tnsk
performance strateoiss on orcup parformance effectivenecss (Propared

fcr Mfice ¢f 'Yaval Resenrnh), New Haven, fonn.: VYal= Untvrrsity,
Nerobar 1974, (DTTT Y5,  AD ANNY 707

A small group (four-man) assembly task was exsmined under tug task
eonaitions: 1in one econditicn eanh member was providen with all
task-rrlevant information, and in the other condition “ask-relavant
informaticn wis unequally sorean smenm group memhers., Yithin sach of
these tasks conditions, three performance strategies wera compared:
instructions te discuss how *o appronch the task, instrurtions to void
diacussing how to approach the task and to immediately heqin werk, and a8
control condition whare no instruetionnl strateqy was siven, The
quantity and quality of the components produced were exmmined,
observations of group in%erantion vars made, ang memher raaetigra to the
ffroup process were ohtainea,

hnan menhars Maa all task-releynnt information, output uae rrestest AN
in the conaition where aAfscuasion of parformanca strateging yyg *
discouraged. ™ the gthar kand, when memhars hag unequal mpunta of
task-relovant {nfirmation, outpu® was the grantagt in the econattion
where discusaion of nar formanne atr~enaping wan ancguraned.  “untrol
groups prcdunen the lowest voun®t of output, remarnloass of tha
Aistribusion ¢ task inferaanicn.

Maervationes ¢ the (ntarnetion nronnss var{fied the rxpay jmanval
strategy treatmenta,  Authors noted that mueh pretesting was renuiren
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bafore an appropriate intervention stratesy wWas found: and that until n
procedure is develcpea for Aifferentisting Amgne eroud tasks and
determining the mciarating functions ¢f such wasks, it will he almost
imnossihle to develcp apnropriata atratesias for improving group
effect.iveness. Tn nadttion, ndvances in observation techniqu2s must be
made in oraer *o document chaneas in arcup Lnteraction gver vime ann
drscrihe the aspacts of interncticn eritinal T oroup outpbuv,
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Hallam, J., & "tommars, R.B, The ~ffacts of task charactoristics on the .
organization of the tenm, Tn R.T, Susarman (Fa,)., Prceeedings of .

the "luman Factore “letinty 25th Apnual “Yasrinp, “anta ‘Onlca,
Calif.: “uman Factors Society, 10R1, p, SUHA.S50,

A sartes of ~xparimonts examined the affncts of 1nput lonrd anAd
complaxity of taak upon two-man teams performing simularted comand and
con%ro! taska, Tefms wers sreoaplzed 1n eivher o varrtira) (serial) or
horizontal Iparnllel) %emm craanization. Tnput lo2d was voriad hy the
rate of input presentartion and the pumber o trackers "o "o monitaored, .
Complexity was varted hy intrcdusing the requirement “or a periodic
starus report and hy usin® “rncks that crgss~a hetuwsen the sentora of
the two operators.

fasults {naicaten that a vartica)l tewm orannization wns
tnapprepriate when {nput ~na oomplexity were high, The first vertical
operator became cverloated, whilse the seaond gperater, whoss innuts wara
the gutputs from the firar, was underloaded., Hovevaer, performance of
horizontally oraantized trams Ancreased vhen internction was required
hetusen the two operators, The authors concluded that a rnecessary
condition for the effentive operation of horizontally organtzed “onms 13
that the oparators aistribute their efforts appropriitely mcnz the
different. tasks ro he per Curmeaq,

Yavron, M.N, & Malrath, J.F, The egntrihuticn cf the lasasr ty the
affectiveness of small military groups. Tn L, Petrullo % R,M, Rasg
(Fds.), lLeadershin rnn interpnracnal hakavior. Yew York: 'olt
Rinehart % Yinston, 1751, n. 1A7-178,

The authors aiscuxded a sarins of studinas condueted on the “nfantry
squad, and focused, in partirular, upon the characteristies of %ha squad
leader that uere relatea tg squnn effactivencss, quaa affartivennssy
Wwas measured hy snall.scnala stangaraizead field maneuvers of Six to eight
hours rontinuous duratien,

..

“quad Teader charasteriarics that hest prediateqd ynit affantiynneass 'S‘
were measurss of leangar ich kngwleara and leader intellipence (r = .78 o~
to .51, ana the ceprea ro unteh the lender kaew his men (r = 7N, O
Heasures of the leanar's aemoticnal stability, leader'’s attitude towara }\j
military life, and “ha extan® tg which the lendnar wian Dercejveq hy tha . l.l
sqund members ns heling rlose to thair {4eal-lander also nredicted unit s

effectiveness.,

Amons, vhe lenst-affactiva squana, neithear *he lnanders nor the
momhera uere merivatead or responsive to thetr anvirorment., Yithin thae
most-nf rntive squats, A*rono ALt rrarnacs I1n peracnalities, Airentyorn of
arive, and econcents Uf 1»adership crcurran,  'Susvar, thaszn sauaia were
atilze 10 *hat they eave nore thouoht *0 "W ro silvne *herr rrihleng *hep
A1d the ¢ther aquats, Taunads whara ~emhnerg folt frem to atve oraers o
anagthoer vhen the sthurri1on saemeg vty yarran% surh 2ct1on por Cormnag
Satter than squnas in which ynly “he leadnsar oave graora,

119




Tn one study of squad training, teamwork vas stressea, 1.0,, lives
of 3quan memhers are interaspenden®, the aarelegs mistake (f cn® ran can
lead to disaster fur the entire group. The program stressed the
importance of the laaarrahin funcrion, regaraless of the neraonlity or
capahilitincs ¢f the leansr, and that mgre than one type of laagership
ceould he nffanriva, Tauals axpusen Yo the rtraining nroaram exemeageq o110
3quaas in the ncontral oruun, who hat heen throuch the regular Army
proaram, on A tLest that mensuren squin offrnrivensss withyut “he squaa
leaaer,

Another saries of studing investicatea the oprimal size for the
Tnfantry squaa (fgur, five, six, seven, cight anad eleven man units), Tn
the A1fficult tnetical ~issiins, squig langnrg of the Yarae units
mmntnined unit affectivennss at a areat coat (hicher activity level,
nor~ lesder sxposura to tha anemy), The elaven-man squad with one
Vonaer controlling ten men was si+ply tog laree, Yith squads frecm four
1o elght. man thn six-man squna performed hase |
Tawatt.,, T.T., DM'"rien, G.F, % 'ornik, J. The naffacts of werk

vreanization, leadership artvie, and membor compatihility upon the
pretuctivity ¢f small groups worving on a manipulattive task.
freonizational Nehavigr ane Human Derformancens, 1071, 11 202 20y
(PTYC Yo, AD ANAY SRR -

Two Torma of work organizaticn or ~goneration usre ayaminedq:
collaboration, which ocnurs when some of the positions within a arcupd
shares {cint rasnonsthility for ecertnin taska: ann coorainn®icn, which
ccecurs when subtasks allorated to A1 fTarent positions need to be
s~quencad, TFour variaticns of noopersrtian wwre exsmined: no
cullahoraticn ana no coordination, collaheraticon with no cocrdinaticn,
cacraination with no collahorantiun, ana collaherartion ann coordin~tion.
T™e daprees of aollahoration and ccordination raquireq by the task were
measurad hy A nroesdure develonad eorlier hy NM'Arfean, Tn nactrvicon,
lengerahip style and memher ccmpability uvere examined, The task was a
retatively siaple, moacl huildine task, The mafor result of tha atudy
was that acllaboration greatly hinaerad task nerformance,

Tha results acntrasted with prior resasrch on creative tasks, ‘Mara
trhe coordinaticn-collnhuration condition facilitatea performance, The
Authors inferran that this narsiculr ~emhinaticn, 1n the presant aruay,
han actunlly mede an aasy job A1TT1cult by areating organizational
aifficultins vhere aroun memhers oob in ach gthier's way. A alaar
imnlication of the atudy was “hat having arouns ¢f sinilar peopla
perform the ssme task Ages nu*t guaIrantes agmnarahility of findings
Across arouns., The uay in uhich fArounh nembers sre greanized to ~cnnlata
tha taglr must he Aonas1dnred ns ynll,

orrieta, NLF,, Meermann, ., % Yrum, P.T. Theam traintne TTT: An

Annr Lk tg gotimum mnthoAs Ay A redures (Taanptaal Teancre e

SAUTRATTYAT 1023, Culumbus, ™Mo ™M1i{o Ttate 'lmiversity,
Aumust TART, (NVTTE MG AR a0 SAR)Y
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“The report. describea the final series of studies on team training
conducted for rtha Havy on "Mavy-lika" Adecodineg tasks performea hy ¥avy
teoms, Three studies were conductea, hut only the first two examinea
tenm tratning. ™e thira focused on maximizing inaiviaual skills,

The first study examined the affect of chance in group memhershin on
team parformanne ana found no facilitative affant of constant groun
menhership as acmnared to conplete and partial changes in aroup
momharshin, ™a saconit study axaminea the axten® *c which workinz
rogeathar ns 3 team on one task would transfer positively to another
tns%., o facilitativa team affect ocnurrea,

Vgre, = The particular tasks usea dia not require much tesm or groun
aeffort, that is, the tasks could he aompletan hy cnly one persgn anA the
nature of cormunication (verbal and nonverhal) smong team momhers was
nreatly restrintag,

orrveeats, J.F., Yrur, B, F., % eprmann, F, Teom rrainine 7T
Tnaividual learnineg and team performance (Techninal Paport:
TAVTRADEYCTEN 100.7),  Columbus, Thio: ™Mi1o “tate 'niversirty,

Researeh Foundation, fugust 1960, (DTTC Mg, AN 247 147)

Two lahouratory t2sks wer» ~rented vhich wers intendea to de
represantative of £aaks performea hy Ylavy teama, Tagm was dcfined as =
"task-orient~d greanization ¢f tnaiviauils 1ateracrine *o achinvn A
spacified 203l." The (irar vtask was primarily 2 deccaing task performan
by five-man Yeama unasr one of three tratninz ‘rehanrsal) conaftiens:
inaividual, aubteran, and rteam, Xnowledze of results was compared to no
knowledee of results, and sgme pratraining was civen te subteams who
performen similar 1ohs. The aecond task was primsrily a
precaptunl-estimation rask using four-man teams, Tour variations in the
amount of faedback were compared., Reasults showad no difference in the
three tratnine conaiticns (individual, subteam, team), no facilitation
by kind of pre-training given in the studv, and some facilitation by
knowledne of resulta, The authors indicated that since team proficiency
can he developved through individual and subteam prastice and such
tratning 13 probably less costly than team training, it should be stressed.

Yote, - Tn the {ntrcdustion *he authors stated they assumed that
team "cooraination 1s the nntural cutegma of 3 saquence of properly
planned and exscuted individual nnts.” The rasks they arsated stressea
the tnaividual., Tuceessful eccmolation ¢f “he tasks required each person
to cemplets his Job and hand—uff his product to the next person in the
chain, Two-way communication was 1imitaad and4 natuslly impcsaibls in
sone sttuationa.,  Thus the amount of eoorainstion ~mong tesm memhers wns
limitaa,
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Johnston, Y.A., ¥ Triggs, G.F, Tanm performance as a3 function of tean
arrangement. and work luada. Journnl of Anp!ien Pgycheloery, 1049, eo.
201N,

Paaar econtrol “wo-man tenms performed a simulateq apnroach control
task, with controllers alternatine in daireeting {ncoming aireraft, MHinh
ann low 'oad nonnitions (rate of inacmine aireraft) were compared, as
well as cimnensatory ana noacmpensartory ccnaiticns, Tn the
compensatery contition, one tnogividunl ~culad compens»tes for his
pirtner's early or late approaches, 7n the noncompensatery conditions,
tha appronen had o he maintatnead for enrh aircraft, Tr wuas exprated
that “he ¢nportunity for eompensatory activity should he an inverse
funation ¢ aysrtom load, since the hichar the 174 tho lasa time n teann
nemher has to compensate for his partner's errcors. Fail-stop hehavior
(uhara a tean member prevents his partner from ccmnitting an error)
should, hcwever, be aireactly related to load on the system, since errcr
frenuancy shgula he higher under hirh lond conditions. Tt was expect.en
rhat in1ivindunls {n the compensatory condition swwuld pay mere attention
To their parrner’s hehavior ana therefore he mora likely g pravent
rartner errcrs., Althoush team communication has acmetimes heen found to
inhihir rean narformance, 1t was expentad that this inahihitory “Tunntion
shouln he 1nss under team lond sinne team membars ~annot Affora the
lurury o hirh levels of comunicaticn under such cconatticna,

L]

Prsults showed that the avarase approdch times weare aloser to
crivoricn 1n comMpensatiry taams than in noneomDensatory teams,
particularly unaer 1ow load conatticns. Unaer high lonn conditions,
faunt Tlight srrors cerurred in compensatory teams than 1n
noncunnansatory teams, Team ecormunication inhibited ta=wm perfcrmance
unly in the nonecompensatory hiech lona contitiun.,

Jonnatun, Y. A, , % "owell, 1.0, The affant o team feenhnack on
1ntividual narformanes ang s=elf-nvaluation (Fianal Paport, Orant Mo.

AF=AFNTRLOCLARY, Columbus, Nhig:  Nhio Stata University, Human
Por formenne Tentnr, Taptember YNRA L INTTIA M5 AD ARN NONY

Tnaivicuals parformeq 3 trackine tast, Hut ench was tolad that he haa
3 partasr, Team fandhoe yas Shen stmu' atend Ry talline the suM innrt that
the fanqhack reflncteq his parformanca relntfve rc the average
performnnne o Yg*th tonm mamhera,  Tn renlirty, fandhack repressenteq tho
suhject’s 1n1iviaual trosking performance ralanive to various 1ifficulty
eritnorin tha* vera varten axperimentally, ™Marofcrms, n strincent or
Aa1ffirult artverion protured pocr feeahank, ns thouth the subjenrt hon a
NUOTr nartner, an1 a Yantant critArion stmalntea a rcon partner.,

Myrr tha asrisag of "tun1ng contunten, suhinrects eoanerally performeqd
hest with "m e rartnera,  "n a1t 1o, b irrts Secented *ha rrantt
for as.n team srires, Sut attrihuted rhae hlama for ncor segres to thetr
auntrivea partners, Teeylta Aaunnerted tha hyn theaagia that tanm fanqhael
influ~nacea tnd1ividunl hehavicr 11%htn 4 23l sroun,
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Johnston, W.A., % Nawrceki, L.Y, The aeffect ¢f simulatea team feeagback
on the parformance of rood ann poor trackars (Techniecal feport:
REASR-AR-DEAT1Y, Zolumhbus, “hio: "hio tate lniversity, Human
Performnance Canter, ‘ovemher 10AAR,  (NTTT ¥g, AD ARl HA]N)

.
“
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T™is is a nora Aatailed tear report of the Johnston ~ana Yowell
report ci%eqd nhove,

¥abanoff, R, % O'rion, R.F., The affacta of *ask *ype and cocperation

upon grounp prcducts ant performance, “reanizaticnal Mehavior and :
HYuman Performancs, 1070 "2 1472129,

¥ e affacts of three types of ifntellectual taska (discussion,
prohlem aolvine, and protuation), and two forms of cocperntion
(ecllaboration ana cooradination) upon various charanteristics of group
¥ prcdusrs fur{tten rencrta) and tha guality of thosa products uere

axamined., The classifieation of tasks was hased upon Haclkman's work,

and rthe aistinericn hetween rgordinnticon and collaborarion was hnsen on

earlier wor by N'Prian (nollaboration cceurs when some group postitions
- share doint responsibility for ecartatn tasks? cooraination reatlects the
rxtent. %o which suhtasks allocated to different positions are sequencen
hy dafinite preradence relations). Groups ware eccmposed of three
individuals o€ the same sex.

rong offants ware found for the task rtyne and cooperativa

i aimenaicns,  Task type 2ccounted for up to SN% of the variance ¢n the
asscriptive aimensicns (~.n., leanth, optimism, 1ssue involvement), hHut
had 1ittle effect on the evaluative dimensions (e.q., adequacy, quality,
and ereativityY., Croup structure accountnad for 22 to 1T of the

- variance ¢n both the descrintive and evaluation measures. In groups
whare ecollaboration was requirea, the produnts were rateq lower on 2ach
of the three evaluative dimenstons than in groups where collaboration
w18 not required, “n thne other hana, cocrdtnation reoquirements led to
higher ratings on each of these dimensions. One of the mafjor
conclusions was that collahorativrn was relatively ineffantive for tasks
R rhat requira avaluaticn of multiple, nerhaps accmpeting solutions, at

. Ieast when no single corrent solutiun cnn he specifien, The Aifferent
R offocts of collaheraticn anad ecordination point to the neea for more

: sophisticated underatanning of *m~ concep” of rouperation than is
usually presented p. 170),

.

]
PR ]

Kent, P.Y,, ¢t Mofpath, I T, Task ann group characteristiss as factors
influencing grgun performance, Journal ¢f Bxnerinenta2l “orial
Paveholcey, 1060, S usa_hnn,

The authirs roaplinnartad Uaalnnan'ag (1049 yurk on the affacra ,© tagk
ryne ¢cn the charanteriastics of writton “roup nreiucta, Tinding that task -
. type /‘production, Atscussicn, droddem solvine rasks) hag a arrone
; influence on arcup outnut, accountine for over N7 of tha varianae on
. thres dimensions na dhout 207 o F vva vartanece on four eaditignnl
dimensions. The uthors Also tnaluden the varinhla of snax cgmpositicn
Sf the proup in the aratrn (hgnorenegus WA haterorenegun frouna), Sey

10k




conbasitton 414 have an »ffent on task output, hut the effent was not 218 .
strong a3 the task type factor., .

B e st

¥ida, J.%. A& comparison of one-, two-, 2nd three-man wor% units under
various conaiticns of work lond, Journal of Appliea Psvehclesy, "y
1001, 1% 1a5.9n00,

’ - Yidn revyioyad studiess that have “cunn that 1f 3 stingle person ecan o !
L B A task unner moderate lugad ecnditions, the adaition of one or twc

: helpars 4523 no% reasult 1n 8 acudline cr tripling ¢of the 1nput lona =
) eaprhility. A relntively complex air traffic control task was simulateq ’
e - in the present study. 'nder the gne-nan condtition, cone indiviaunl was 'y
- rasponsible for all aireraft; under tha two-man condition, the zone of .

R responsihil ity was divided ecqually amone the two indaividuals; three men
had equal reaponsthility for airaraf®t in the three-man condition,
Pasulta showen that “when input load ro the aystem wa3 hela constant ann
the acontrol unit size was increased, leading to a deecrease in lgad per
controller, performnance 1ras unaraind only mcderately, '‘hen input 'oan
to the system was increaseq proportionately to the increase in team
81za, rrsultine in 2 ~onstant load per controller across conaitions,

per formance was markedly aiminishea in the multiman units™ (p. 170}, .
Vidad concluded tha* maximum per formance can he attained when i
! cocraination aemands are minimized in such taaks,

¥iqd, J.7., lork ®eam affnactiveness as a funnaticn of mechanical -
degradaticn ¢ff the intratesm ccmmunication system, Journal of
Faeinaering Tavaholooy, 10RO 1.1k,

LRSI

The third experiment in this repcrt exmmined the affacts of
differont deqrres of unintallipibility within the communisation netuwork .
¢f 2 sinulated nmir traffic contrcl system. Cgrmmunications tere "
intarruntoq (eut-off) for varicus lencths of time, A srcond part of the
study oxominen techniques that might reduce the degradation createa by
such interrupticns.

DU A

™s first part of the study shoued that porformance ima Aeoranna in N
ttiract ratationship to dearca of intermittency within the ecmmuntcation -]
network, T™e moat effective "rAmedinl” technaique was that whnare tha
controller maintained a near—continucus messape flow; he repeatneg 2
message until its receipt was acknowlednen,

Kida, J.S., & Hooper, J.J. Division cf reanonsihility hatweern %o ?
. ecntrclilars ana 1oad balaneine Slexitility in 7 radar annryneh By
. control team: A atudy in human epeincering Aspects f roasr Mir -
vraffiec ccntrol (IATC Tachnical Nepert SL1TTY, Columbus, Thig: Y

Mio State 'mivarsity, Lahoratory of Aviation Psyrholceay, “nril
< 160, INTTA g AD DN AAN

»

Tme napformnnne T Cug-nan radnr anpronh contrel tenamsg yas
evaluateq under thrae meatheds ¢f airaraft asstaonment. ana tue taynsla (¢
restratart on the ontion of ~xebancine acntrol resnonsthility qurine the
aporoach. A1l airerafr eonditions were stmulated, The three siraraft
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assignment methols wWere! sector control where assignment was made on
the basis of loeation of entry: rotatian control where esqual lond vas
ensurad hy assipgnment on the hasis of simple alternation: andg
destination ~cntrol where aireraft bouna for one of the tw availabhle
landing fields were always asigned to the smme controller regaradless of
time or place of sarvry into the tarmina2l area, The two ecn*rol
rastr2int ccnaitions were: partial where contrgl of aircoraft could he
exchanged cnly afrer the firse 2N miles of the approach had heen
traversed, ~nd no restraint wheore exchange of control responsibilivy
ecula he made ot any time durina the apnronch.  Fash tnam of controllers
participated twice undaer each of the axperimental conditicns.,

Nagtinntion assienment and maximum freedcm teo transfer control
rasulten in tha hichest parformance in terms of system efficiency feo.a.,
fliahr rime, fuel consumpticn) ana 33F~ty [separation erryrs hetuaan
ajrer=t)., Tn adanition, team nmembeors preferred the destination methpd
and the flexihility allcued hy the ahaence 0f exchanre restraoints. Crew
mamhars indicated difficulty in cgordination, when ngordinaticn was
raaquirsd, Althcurh communication hetueen crew memhers wns low, when
comunicaticn coourrad 1t was task-criented,

Tha aupariority of th» Aestinaticon assirnnent conditicn waa
sxplained hy the resanrchers as proviiing a halance beatween task demands
and cgordination armanns, The 1nst phase of the apprcanch 18 the mest
eritinal., Tn the gther econaiticns, contreller responsthility nid not
correlnte with aireraft lgeation, Therefore, afrerafh under ¢ne rman's
control could oross the path of aircraft under the other's control or be
clese to that path. Thus hoth cocraination »2na £ask demands wers placed
upon onarators in these conditicns, while only task demanads coccurred in
the destination ccnattion,

Vinvade, R.N(., ¢ Kida, J.S. The affant o€ team size and intermember
ecommunication on adecision-nakina performance (VADC Technical PReport
fR.A74Y,  iricht-Partearson Atr Forees Base, Mig: ARAN Maqical
Lahoratcery, April 1729, (DTTC Yo, AD 215 621)

e parformance of single tnaividuala, two-man fesms without
intercemmunisation, and fwo-mnn rtenms yith intercommunicarion was
agmpired on a checkarhonrd Aacision-makine task, *ean timn required to
cumplote the task was lower for tha tuwc-man teams than for sinale
individunlsa, ‘'ouavar, eroun proruntivity was not a linsar fuaation of
the size of the group (1.s,, the twc-man trams were no% twine as
preguctive as sinale 1adividuats), Thare yare ng Aiffrrrnceg amgne the
thrne trantments on twe other arirerina: earrors and averanes puihar of
rtoknans mogven through the ol par minute,

“Iinchera, C,L., fonzal-s, V., % Jonas, LY, EfCents (T ouylrt rac1ne
an1 reamine on fnt i nretar nnp fir=ance,  Tagrtla, ash s a0
Co., 177, IDTTT Mg, D M9 €9

The secgna phass of “he atuty cumparcq serins nd parallel tnnn
structures using image 1nterpratation prohlans, Parrtiectipants 1n “ha

T nn




atudy ware expariencend photointerpreters, narticipating in two-man
interpreter ronms, n realiry, only serirg teams wers directly
axamined, Wwith tra asangng memhar of the %apm responsible for insuring
that all taraats {n the photo han hren founad g for verifyine the
ancuraey ¢ P13 nartner’s responases,  Seores for series team dava were
hased (0 tha Tinal =motiTicaticnsnde by the saecond memhar of tha tany,
Paralle) tewm 23t ware Nasen on thn series team data, with scores hnseq
an Aald raapensas mate by the tup Ainterpreters ana alag on o enly those
rasponses Tur cohieh thare wasg agreement hy hoth interpreters,

he highan® Adearae of aroyrnany was ghrainen with parallel teanms,
whan cnly taregans raportsaa hy the two 1ndanendent interpraters were
Kriren, Sgr the acnpltaveness ¢cf the resnonses was readucera, f.n,, Scne
tarmsaty Jwarse myssed,  Tha authors concluded that 1€ hoth aceuracy ana
aemntataress are requlren, LWo-NAn series Leans provided the hest
~omnronesa, In anaditicnal Tiading, hasea on the parallel tamm aata, s
that {nvenrive arror3 ogiitieg by ¢ne menmher of the tesm ware not
Junlt~»=rn hy *ta cther members., The authors concludeaq that {nterpreter
renmIaT Inpesran “o he mest valuable wish 11 ficult tasks, whan the
at1lls3 ¢ {ertividual memhers are quite aiffarent, or when accuracy {a8 of
Mimn o oracrity,

Lanzeeta, J.T,, * Ruhy, T.B, FEffects ¢f wor!'-group structure ann
~erain taslk variahles on rroup performance, Journal of Ahnormsl
an~ Toeinl Psvehgloay, 1774, SR, 7PAToin, ()

T primary variables investigatea in this atudy were the nature of
1nTormation transmiasion Within & team and *the rate of ehange of 1nput
te %he team,  Threc.man homber crews were simulated, The hasie task
renuirea ~reus %o drocess instrument reaaines, relay necnssary
1infermation ta intividuals requirtang it, ana exeacute contral adiustments
hoaca in relnyeq or directly avatlabhle instrument readines. Two
inferation Transmission strustures ware examined: high autoncmy where
aanh suhient han two contrels for whinh all hut one of the requisite
iastrument rarings was avalilable in hia indaividual hooth, ana low
ZUTC6LMY e each gub iant haa Tt contrels “or which ncne of the four
faAnAnsary iastrun~ent renainis was dirnatly availablae,

Trow arrors 1ncreased as rate of teput inarsasend, Tha most
At fficutt Informarion tranmisston structure wvaa that in which a large
properticon of tnformation haa Lty Bs relayed, ana particularly, where a2
taran aroperticn ¢f {nformation had ty he ralayed from several aifferent
cur~sg, e apthira hyrgthasizan *has the tragamission structure
fin1ines may ha *re raxylt of two Tactorm: the yolume of 1tnformaticn to
ho ralaveny ant sne extont Of arsper2ion of relevant jnfermation.

Tha authur s ~onnluten LA "tho lamatine Saeror in tha parformannne
GO omhe crouDn WNR AL Yoy grens aforantion Aapasity,. fathap, tha
AL ngtry anrant t5 13 4n tho Inabhitity of Troups ty Set oun oo
affymyant cwstam oy tercetina cnA AlmUnte Tt ine 1nformaticn chanrng,
Communtnanion nrehlans =y rasyle frim fongranee on the part of response
neanty A8ty wRen Infirmartion Wanarinn gn thear eontrels Antars She aroup
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at Some other staticon, and on the part of information-source persons as
to the relevance of new information they receive, Detection
difficulties may he a “unction of a response conflict aensrnted hy
placing ths individual in the aual role Of response arent ana
infurmation sourne™ (p. 213).

Lanz~tta, J.T., * Roby, T.B. Greup perfornance nas a function of
work-nisrrihution patterns snd task loan, Cocicmetry, 10RA, 17,
ac_1An, (hH)

T types of work-aistrihution pattorna were comparea: a vertical
atructure where different. homaogenagus functionnl catescries were
Aasasianed o each individual of the team (i,e., information processing cr
decision-making), and a horizontal structure, whaera tha total task was
divinsag {nto subtasks, with suhtasks nssiened to aach tndividual (all
furctiocns may he requires within ~ach subtask)., Thus the main focus of
the study was *o investigate the offects of snecialization of functions
"mong membhers versus agnspecialization.

The task presented to nach thras-man tesm was bhassd on an Mir
Nefanse command aireraft acuntrol and warning center where three target
areas ware fdent{fica and the rag% of the tanmg yns to intarsapt enemy
atreraft attempting to bemb the targat arens, Within this context, the
vertical structure funections constated of ghsarvation, calculaticn, =nA
Arcysicn-making, while undor the horizon%al struacture each member was

_ responsible for defanaing one of the thrae target arras na therehy
smploytng all funnrtions. Tn asddition %o the two types of
work-distrihution patterns, tuwe rtask-1¢g3d ecunditions were examinea., The
hWith~lon1 condition involvea more rnemy and {riendly planes than was the
case for the low-=load conditicn. Fanh tenm was exposed to hoth
structure conditicns, under one level of task load. Order ¢f
prasentation vWas ccuntarbalanced., Team performance was hasen ogn seorine
tha number of times the target areas were becmbed, the nunber of enemy
bomhers downad, the numbar of interreptcrs lost, and the numher of
frienaly planes accidentally aowned,

“ianificnanty effrnts cocourrad for lond fhigh-lcad econaitions

. rosulting in noorer perfurmancs than Yow-lgad), and a 1o hy 3ession
: affect (high='0a1 prrfcrmancs incrrased with time, while lou=lgan

per formance Ancreaned), Althoumh strunture affects vare of most
internst *o the researchara, “hoavy ni4 no* cerrur. ‘lgwsver, the aurthors
stressead a tendency for the horirzontal structure ro hHe superior to the
vartinal arnructure undsr low 'un1 ~onAdttions,

As pointed out by the authors, "ha task prasesnten {n “he stuay
ALffarng frem many ctherg in smal!l sroun rescareh o Yhat ny one peragn
could solve tha prohl'en: Aflsrrihution o *a3k Tunrtions an/or of
suhtasks smong tham Memherg s asaentialg,
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Leavirte, HM,J, Tcme affants of cert2in ccrmunication natterns on froup
par farmanes,  lournal of "brcrm2! ana Sgeial Payehclopy, 1051, 2&,
305N,

Laavitt axaminea four tynes of ~ommunication pstterna within
five—mnn groups: etrela, rhatn, Y, 2nd wheal, The rasearch resultn
toa,a,, Lime te s0lutichn, errors, numher f massnges, mamher satiafac-
ricnY ana rhe curmunication aoncepts develgned ia this study (e,o,,
nontrality ~nd nartnhar~tivy inni1ees) ane similar studiss appaar *o have
the mgst applisability To military teams when the communication pattern
within 4 milinary %anm approximates a partern studien in “hs lahoratory.

lora, .0, fCroun perfermance as a functicn of leadearship behavior nnd
taslk struntures  Touard an aeplanatory theory,  Oreasnizavtona?
Nehavicr nd 'luman Performance, 1078, 17 7ALOA,

The influance of dAifferencas in taslk structure unch *Ye amount or
tyne gf londershin Rehavicrs required for sucerasful qroun Derforntance
vas investigatad, 'n particular, the laadar's role in crientine the
arcun ana in d~fining the prohlem for the rroup was studind, Tisk
strucrure reflantag tha alarity, verifiahilicy, na numher of #0713, anna
the niumher of naths to the goals, Lord viayed high strunture tasks ann
leadergnin orientaticn as Soth providing the aroup members with a
Trommen preblem space®, {.e,, stmilar enconing of key aaneacts of the
provlen ecnfrentine vhn ergcun, Tharefora, 1% waAS hynothnil zad that
lanasrshin orfi~ntation ant ras% structure would he inveraely relaten
fin~a “hey hoth kave similar affeeta on areun parfermance {(1,e,, Nigh
darraess 3f leaadgership orientation are not needea in hioh structure
s1tuarionsY,  Tn adairion, it was hypothesizad that the reafarjonshin
hetunen per formanne and leaaershin orientation woula be jnversely
relnteq ¢ty rask strucrture (1 ,n,, for tosks with hicv Structure %tha
relationship would be louw, for tasks with l{t%1le structure the
rataticnship would he hiahd

Tasks used in the atuty wera hasen on “hau's work, ana vare scnlen
tn terms of task strunture on Shau's dimensicns of dectsign
verifiahiltiry, roal elarity, ecal narth rultinlicicy, and soluticn
rultiplicrtity, Lerdrranip orieataricn snores were hased on chasrvations
¢? group nrchlem sclving and innludea such hehaviors 09 aAiaMpos1s or
tntarnreting situations or rrohlems, deserihine tasks or prohlems,
f1ennifylng ralavan® variablea/egnstrainta/acats, introtucting nev 1deas
r Torusting attention, nnad suwmarizine nvants,

The relntiinship herwanp ®asl avrusture and 'esader oriecntaticn
hohavioura waa stenificant, in *he hypothnnized directicn, Sut the
narcantace or varlianre oxplatpnd wasg Y w (17 2 7P9)Y . ™A ragutes tia
not AunNport tha second nynothesis, Tnavead 1 ~rurvilinesr ralaticnahip
W3 “cundt the relatiaship hatuens Jriesntation nnd por formnnen yas
nostthive for motrrately atructurad vasks, na negattve For hoth 10y anqg
niah srruntur ~a t3sve,  lora nyplatnen the aecative relarionatap for Yo
strurturn~g taska 28 folloug:  the parrtirulnr raaks 3tutiecg had mulrinla
M1 unvarifishte apluticnas Atthguch 1nrividuala vorlea a8 memhora o F

11
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aroup each i1raiviaual ~guld cc™e up Wwith his own solution: the eroup was
willineg %o neceent moat reasons dur to tho unvaerifiable naturn of the
sclution: thus with *hese tasks divergant "problem spaces™ prchahly
facilitated task performance.

Mote, = lurd's interpretatiyn of tha rasults reinforces “ha nnen for
an analytie approach to studying argun tasks in order to deterninm the
eritical Tacrers that affanr arpup nerformance,

"arra, ".A. ' ccomparativa annlysis of aroun reinforcement
~ontinesnoies,  Can Franniscog, Calif,: lerterman Army Tnstiture of

Regenrch, '".8, Army Medical Pesenrnch and Davelopment fommana,
Septemher 1071, (NTTIS My AN 720 360N

T™rea types of group reinforcement. procedures werea acHnarod:
intronandant, whara ench 1ndivicdutl 1 “he grcud was rainfornea only when
he was rorract; {nterdependent, where each ingividual was reinforren
only uhan members within the argud usra oprrect?: and Aaguh's -
rrinforcement. where each individun! was reinforced when he was cgrrect
a8 wall ng vhen the entire group uss aorract, The ganoernl hyncrthesgts
WwAs that argup memhars under the douhle—reinforcement systsm wuld
nerfor= hYetter than individuals under afther of the cther *wo svstens,
The interdependent condition was experted to produce the lgwest numher
of rorrect indivinual reaaponses, Thn Aata suppcorted the Rynothesas, 7n
anatticn, the aguhle—reinforcemant syarem resulted in tncrnnseqd
performnance gver time, whareas minimum 1mprovenent. was 3hovn unaer the
atner tuwo acnditicns. Mo aata warn presenten gn the numbher of corrant,
tram raanonaes,

Alrriagh the task was a lahorartory renntion time task usin %hae
threnman qroups ccmposed of hizh scheol students, the three ccntiticons
sxaMInen 4o rapresent ~nrtunl variations in reinforcament that ean he
recrived by military teama: reoinforce the group as a whole after the
rtask i3 agmplaten. provide trnividual reinforaemant as eqeh tnaividual
performs his task, or use heth procadures, Tha aata support using hoth
nroredures Yo mMaxinize nor Cormancae,

MnDangel, W, T,, % Toaad, J.M. *"naureman ecgnmhat erey intaprity:  “tg
Affnctr on Lh sarisafartion And duh narformanece, Masrar's thegig),

HUright-Patterson Air Forne Pase, “m1o:  Air iniversity, Septemher
1079, (NTT0 Mg, AN 7RN 05N

The ralaticnshtio of Curncver in Minuteran cgmhat Arows (Sygamnn) o
fch =atiafartion nna U narformance wuas aysmined, owaver, due to the
Mr Furnn's noliny of matnt1ning 1n*taoral ~reug, thera wuas limiren
variaticn 10 Araw turhulensna, Pazy'ts ahoysn rthat araw interrity was o
agurae ¢ fch A1387m19 100 For neme of Yhe Arews And hag no
s1oai Ticant Aaffarr on 109 ner furmanece (simulatea),
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Miller, D.T. Zkil! dAiluticn ang skill lavel requirenments as
aestorminants of orew performance, oetoral Nasertation, Texas Tech
njvarsity, 1071, (NTTC Mo, 724 19D)

(4
’
"
;

Tha =aiur hynothesis of the study was that the amoun* of skilld
A1luticn cocurring within a team 13 related to the Ttasl: centrality of
the memhar hning replaced; spenrifically, that tha raplacaement o memhars
more nentrn! to the task shoula reault in more skill dilution ana poorer
- 2roup nerformance, Two-man %eama, organized 18 a chain, Ner foraee o
- pereentual motor task that required matchng responses to varigus
2%imulus patterns, Yo Aifferonces in t2am performance wera found ns the
. rezult of member renlacement.

Yocra, N6, The effects cf lond and arceasibility of information unch
parformanca of small teams (AFOSR-IA?4,  Apn Arbor, Mich.:

University of Michigan, October 1961. (DTIC No. AD 268 462)

Two-man teams uere araated %o parform the Afspatching, hool%repting,
and monitoring funoctions ¢f n simulateg taxi control system, Orne
intividual's responsihility was to nssian ~3hs Lo passengera; tho
other's responaihility was to =onitor the positions of the cabs, to
start them on their runs, ana keen records. Twe indepeandent variables
vere examined:  iaput load (rate ar which passenger raquests were
rresivead hy the teanm, lahselen nigh 2ana 1ew), »na acecess o informrtion
f1i{miten vy free: aceess to comnunicatine with and seaing each team
momber, observing the electrenic timers for ~ach eah ana the
eyperimanter), Tean nffectivensss was hassd on o sScore which reflacten
prnalties for delays, co3ts per mile and per passenger, sna bhgok4nepine
errcors,

Nyand on provicus ressarnh it uas hynothnilzen that incrensad acress
ra infirmation viould enhance taam performancae under aconditionsa of low
lcnd hut would have aetrimental effeats under conditions of high load.
Tnstand, inecrenssa access to information had an anhancing effect in the
high lond condition, ™Me improved performance of the higher load teams
unasr free ancass o information anparently rasulted from more eoffective
and fleoxihloe lgna halanaing prouneduras ana "orher ants of nollahoration
in performing routine functions, »nabling %he werk to be done more
rapidly and eahs ty be assicn~a morn quickly rc watting passengers.

T™is was accomplished without an tnersase in hookkeeping errors or any
1oss in the coffictenny of aasiorments, Alsg, unaer frea access to
infcrmaticon teams ware ahle to perform hatter {n the axperimental
snasicn, Minintzine vatting tinme withour =nrificine ancuracy,
tndicarting a more rapiad adention of an ~ffactive team yrqantzation for
grreing wort denn,”  (n, A0T0Y,
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Yoregan, R.R,, Contes, G.D,, Alluisi, F.A., % Kirhy, R.H, The
ream-training lora ns a parameter f nffantivensss for collective
*roining 1n units ('TR-70-10, preparaa for 0,5, Army Research
Tastitute for the Rehavioral and Socinl “ciences), MHorfolk, Va,:
Ola NDeminicn University, May 1078, /DNTTC Yo, AD ADGY 118)

T™n nerformance of “ive-man teams workine for eight hours per day
over 31X conseccutive days on a multiple=taak perfcrmance hattery was
examined. uhtasks ncnsistea of several innividual tasks (watahkeepine,
arithmatic problems, and target {dentificaticn), and one %team task (a
aonn-lock task), Subiacts ware askad tg pearform these tasks under
various wor¥%-load combinations, that is, the tasks were presented
aceordinm %o lew, meatum, ana high Asmana per formance schedules during
enach two-hour period of testing.

e orimary variahle investignted in the 3artudy was cal)eq
veam-troining load and referred to the percentage of untrained members
an a t~m, Fleven team-trainiang lonns raneing frem 0 to 10N percent
untrainsd memhers in 10 percent steps were reprasented. The major
findines ana eonclustons were (p, WN1) e

Team porformance wns derraded in aireer proportion to the
team=-tratning lgad, {.e., the pereentaage of untrainedq members
of the rteam, Such degrniation was dua to the untrainen
membera, not tO the Yrainen memhers,

The untrained teasm memhers tended to nequire individual
skills at the same rate, indepondent of team-training lond,
Therefore teams with high team-trainina loads inittally
suffaren aqreatar denrements in parfurnancs, hut recovered in

the same training time as tenams with lower toam-training
loaas.

Tn gencral, %hese results applied to both individual and tenm
n2asur~s, excapt that tesm-skills were more resistant to
decrements With thsa lounar toam-training loaas (helow UNY
untrained) and more serigusly affected by higher
ream=-training loads (ahove M9 untrnined),

The qutheors rautioned that these fipdings should be verified with
finld tasks, Iowever, 1€ tha results were renlicatad, than the

tmpliecnttons for military rtratning, constdering personnel turnover, were
as follews (p, 21

Tf fawer than 10 parennt of n vean/erew mombhers area untroined,
rthen the hest strategy would hn to nssicrn uatrained peracgns
untformly throughcut 30 28 %0 ™MnAimiza the npropor*tion of untrained
peracnnael tn Iny on~ team/eraw, If the parsonne) turnover ts
greater than "7, then the hesgt sty areay (ana probahly She ngat
roat-nffantiva) youlad he vy A83ign naxi=um numhers of untrained
memhora to certain “eamn ant to scheduln thoasns teama Tor parlisr
rtoam-training missions, svan ar *tha axnpense of postncnine the
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) training of teams/crews that have heen maintained with fully
trained personncl, some of wham hive heen transferred frun
tenms/crrws that are assigned hish percentnges of untrained
intividuanls,

Morrissetta, J.0,, Yoraserh, 1,7, % “hellar, K, Tean organizaticn
and moniroring performance, ‘'luman Fectors, 1075, 17, 206.300,

- Four manitoring conditions uver~ exnmined: cne individual monitored

: four ataplays, tuwo individuals ench monitored two of the four displays,
A two-man team whare aach individua'l =cnitorad four displays X
(redguntancy), and A twc-man team whera anch individual monitoread two of -
the four Aisplays (diviston of labord., ™he longest detecticn ftimes :
Qreurred under the individual eonaition, with no significant aiffarances
in average deataction time among the remaining conditions., Further
annlyses of the ream conditions showed that the faster of the two
mamhers w13 faster only 71% of the time with the slov member
contributing to lovwer the tosm time NT of the time, Comparison of the
Aetention time Aistrihutions for the two tenm conditicns indicated that
the redundant. team organization eliminntea very long detection times,
tharehy reauacing response variahiliny,

vy e v v -
.o -

Nehaker, D.M,, Dockstader, S.L., & Viakers, R,R, A comparison of the
pffarts of individqual and tenm par€ormance feenhack unon subsequent
parformaneca (PR TR 76.75), Ran Meco, Calif.,: Havy Personnel
Research ana Mavalgpmant Captar, May 1078, (NTTS Mg, AD ANIN 171) K

The affacts of Aifferent types of inaiviaual and temm {eedback upan
iadividquals oerforming an additive team task (i.e,, team pnrformance is
the sun of individunl membher's parformanca) was examinea, Fach feedback
variabla haa three lovels: no fendback, raw scure feadback, ana
nercentile feadhack, Tn addition, a control Aroup was added, -
tnnividuals who performed rhe task as an indiviaual rather than as a
team member, and who recaived one of the three lavels of individusal
fredhnrk, The task was n percsaptual metor ecard sorting task, The
nunber of aards sorted per individual vas the dnrpendent variable, Four
fivr-minuts trials were agministeroda,

Only the 1naividunl feednnk variations had 2 signifisant affesat upon
per formance, with the no ferdback contttion resulting tn low
perfornance, owever, the results have minimal relevance for military
teoms due 0 the limttaed cocordination required by the task., The authors
spaculated that toeam faepdhnok woula have greastar affacts when tasks
demanded greater memher coordinatton.

f'Ppfan, O,%, & Ddens, AG. Fffacts of croonizationnl structure upcn
correlation hatwean moamhar shilitirs nd eroup procucrivity
TTechnieal Paport ‘lo. 7% (AOLIY ) Draparen fur OFFftna (F Yaun)
Pesmar~nh), !'rhana, "'1,: niversity of "1linots, ™Mpar+tmenr ¢f
Paysholepy, Group Sffactivenaas Peaganprah Laboratogry, Juna 17480,
(NT*r Mg, D HO2 07
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The contribution of member ahility to aroup productivity was fcuna
to vary uith whether a taak required collaboration cor ccooraination.
With collinhorative tasks, group memhers are expected to cooperate with
each other 2t 211 stages ¢f task activity, 23 in discussion and
problem—aplving tasks, With coorninntion rasks, different subtasks are
allonatea to 4ifferent positions and the ayhtasks are then orderaa hy
aefinite precenence relationships. Thua all members not only have an
oopcrtunity to influence tha group product but are roequirea to
centribute to tt, As expected, on coordination tasks grouo psrformance
was pusitively related to the summea nhilities of all group members as
well a3 %o the ability of the le2ast ccmnetent member, Ruch
ralationships did not occur on the collahgrative tasks, These findings
wara replirnated in two studies, Mathsmatical formulas for quantifylng
the anroreas of acllahoration ~na ccurdinarion for different. tasica were
a2l 80 presanted,

Prirehara, R.D., 4 Montarno, R,Y., Fffects of specific vs. nonspecifin
ana ahsolute vs, comparative fCredback on performance ann
satisfantion (AFHAL-TR.72.10), Uest Lafayetta, Tnd.: Purdue
Rasnareh Foundaticn, “May 107%, (DTY7 Ng, AD ANNS /A7)

Al*Mough the rapert focused cn individual rather than croup
feerthnek, tha authors presented n preliminary taxonomy of feedback
Aimrnatons that nan he appliea to qrouns cr to indiviauals, Fourtear
1imnensions (not necesarrily unrelnten) wera tdentified:

Poatrive va, napative
Timning of feedahack
Spectficity

Evaluarive - ncnevaluative
Absolute - comparative
Tnternal - axtornal
Perscnal - tmpersonal
Pauwsr of source

“chedule of feedhack
Dagree of relevance to indaividual performance
Comprehensiveness

Formal ~ informal

Public - private

Arcuracy

Fourtarn factcrs thar can  influence intrinsic meotivaticn uere also
ident1fiea:

Tanlinaa of narsonal erunvtrgl over the tAask

Faelinngs of ccmperenca at adoine the task

Conringan® axtrinsin reunras fneeativaly rotateag)

Nagrne of variety 1n the skills raquired £o 1o the tnsk
Nagrre to tmin% the task raquires “he use oF valued ahilirineg
Rogranm to Wwhich the person iaantifies with the *agk

Nngrnaa ro whish the peragn dorse A complete untit of tha taslk
Parenrivea adont fleance ¢f the tnsl,

117,
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Negres of autonomy on the task
Adrquacy s parformance feesabnak
Higher order need strangth N
Hork values o3
Cultural tnflusncaes
Mrima! arousal levnt

TR ¥V 9 1

A srudy wna conducted that axaminsd the 1nflusnea o soecific vs,

nonspecific and shsolute vs, relative feeahac% upon indiviAdual

. performancs, 2asulta fnaicated aifferent »fTaats with Aifferent typns
uf ferahaev, Contrary to exnsctaticns, nonapecilfic feedback resulted in

- hishar par€©ormance than specifie feoadhack, althgugh this may have

cecurred horause of subjects’ low tavolvement in the task, Comparative

: fandhack %nanden £o he superior to absolute “aeabnel:, Feeahack,

- irrespective of type, was superior to no fredhack, A goon discussion of

tha nossible mechanisms useq to e~xplatn how Traaghack works was

presented,
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Rohy, T.M, % Lan=zatta, J.T, A rapliesrtiun sturv of uvorls proup structure .
.- and task performanon,  Lackland Air Foree Tase, Tex.: Air Force -
" Perssnnel nsnn Trawning Rasesrch Topter, Tune 1067, fa)  (DTIC Yo. "
AN 1M 9nR)

Four typ»s of ecomnunitaticna/informaticn systems wera estahlishen i
" within three-man work groups on a simulatea airnra®r instrument task, .
Fach fntiviaual nguld cnly communleate with the (rhar memhars of the 4

group by telephone., The four information structures cgmpared were as g
follows: () members had ancess to none of the inTurmatlon raquirea to i
overate their own controls and had to obtain four units of informeation .

.
v e

from other group =memhars, b)) membars haa air-~ot. acenss to one unit of
information and required three units from other argup memhears, (c¢)
memhors haa Adirect nccess %o twe units of {nformaticn ant required two .
units from cther members, and (d) memhars had direct rceess to three .
units of information and required one unit of 1nfurmation from other ‘
membars, The proportion of information directly accessible to ench
menber was relaten to perfcrvencns measures ({.a,., "irh amounts of
Airently accessihln information were asspciated with Toayay aprors and
fasrer learntng times,)

N
.

[

e ’
aiaT s

«
e

. RPohy, T.R., * Lan=etta, J.T. Cfonflintinm principles in man-marchine :
aysten desirn. Journal of Applisd Psycholosgy, 1787, N1eYy, 1702178, -
(h) - ,

. Tue  ronflicting orgsnization prin~ipleas gcverning *ha affastiveness
o of man-machine systens ware nxamined, The autonomy DPrinaiple states
that. the gptimal srrannement of A{snlnys ~n4q ecgntrols 18 una 19 whieh
ranh person who neeis certain types ¢f information for maltinn ~envrel
actions 18 alse the primary scurcs of that tnfirnaticn, “nn 3¢
1normation must he relayed to 3 contre!l (% should he relaynq from A

. staqte souree rathar than Srem saveral sgureces, ™ Yhe othar hapa, +tha

lonrg halancing principle states that the total work of the ranm gnguld
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be distribhuted as evenly as possihle, The study comparen three tanm
structures that varieq in autoneny and 1090 balanning,

Threa-nan homber arews wera simul~ted, Degreaes of autoncmy and loaq
halancina were experimentally variera hy manioulating the number of
instruments chserved by ~ach indivinual, the number of controls for
which each inaividual was responsible, "n1 the numher of communicaticn
links hetueren the usar ann the aource of information. 7n adaition, the
rate At whlch infcrmation was fen to intividuals was varied,

Yhan autonomy was acntrolled, those teams ¢organizea ancording to the
lond-halancing principle maan feuar arrcrs. “Yhen lgona-balancing was
contrclled, those teams organizea according to the autonomy principle
made fouar errors, Rate of input alz20 influennen the numhar of errors,
with high input rates producing more errors, The authors concluded that
an over-lo3ded indivinual is »s Vikaly 2¢ nealect obligations to cgther
Froup members, therehy inereasing “hetir »rrors, as he 18 to neglect his
ovn control responsibilities, e crouns 3tudled were unahla to atapt
fully to innreased load on the indiviaual or the entire group., The
huraen of fnttiaring communiraticna uns nlacand ¢n the us>r of the
infyrmation rathar than the irmediate source, resulting in a loss of
mu~h relavant infarmation,
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Shura, A.4,, "gpaars, Y, S,, Laraen, T.",., % Tassone, J. froup planning
. and task effrctiveness., “oclometry, 1062, 22 2RIDAD,

o

Threae groun conaitions that allcwed for 