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1.0 INTRODUCTION

1.1 Purpose of Research

The primary purpose of this research was to review the

small group behavior literature to identify scien~~ific and
technical advances potentially applicable to the develop-

ment of an improved team training technology. Selected

theories , methods and techniques , and substantive findings
were

~
examined in an effort to illuminate relationships

among the theoretical and empirical foundations of the
disciplines and technologies involved , to identif y possible
unif ying concepts related to the development of team train-
ing strategies, and to suggest fruitful areas of research.

1.2 Statement of the Problem

Team training is generally recognized by the Depart—

— ment of Defense as an essential and costly program for

maintaining military and personnel readiness. Historically

the need to improve team training through team training

research and technology development has not been given a

high priority in comparison with individual training

(Defense Science Board , 1976). In part, this lack of

support is based on earlier research findings which lead to

principles which influenced team training such as:

(1) training in individual task proficiency is the founda—

tion for the effective team , (2) limiting the amount of

team member interaction results in better performance , and
(3) early training in coordination interferes with individ-

ual skill attainment (Briggs and Johnston , 1967; Klaus and

1—1 -T-
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Glaser, 1970; Horrocks et al., 1960, 1961) . As is indicated
in the studies described below , these research findings are

not unequivocal , nevertheless they have served to limit the
development of a team versus individual training technology.

Team training technology is defined in this study as the

body of knowledge (theories, methods and techniques , and

substantive findings) involved in the design and imp lementa-
tion of training system activities such as: (1) defining

team training requirements (duties and tasks requiring

instruction , degree of proficiency required , number of per-

sonnel to be trained in what period of time), (2) develop-

ment of objectives and achievement tests (identification

of behaviors, criterion and enabling objectives , and

entering behavior and criterion tests), (3) planning ,

developing and validating instruc tion (sequencing of learn-

ing activities , selection of media , identification of
resources requirements) , (4) conduct and evaluation of

instruction , and (5) operational evaluation of the train-

ing system (team performance , cost—effectiveness) . Team

training technology is conceptualized as focusing on the

team as a functioning unit and the performance of that

unit rather than just the performance of individual team

members.

The following reflect new and recent concerns in the

Department of Defense and the Department of the Navy about

both operational and technical requirements in team train-

ing and team performance .

The Chief of Naval Education and Training sponsored

a comprehensive review of operational team training programs

and technical deficierices in team training technology (Hall

an d Riz z o , 1975). The findings and recommendations of the

1—2
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1

resulting report emphasize needed improvements in:

1. developing objectives for team training~
2. composing a training environment•

3. conducting training exercises~
4. applying a systems approach to team

training.

5. applying current research knowledge
to practical training situations~

6. identifying (1) critical performance
variables in team tasks , ( 2 )  variables
and situations which determine 1’~. jiti—
inacy of a “team ” and ( 3) decision rules
for determining when or where a team
approach rather than only an individual
approach is appropriate .

From their review of the technical literature , Hall
and Rizzo conclude that “technically, the question of

whether individuals functioning in a team setting require

unique skills which can only be developed thrbugh train-
ing in a team context remains unsolved. ” These authors
also state (p.34) : “Of particular interest ’ are the under—

lying social aspects of team behavior which seem to affect

performance . The manifestation of “team awareness ,”

adaptive , as well as creative behavior , seems to be crucial

to effective team performance .”

The Department of Defense Science Board Task Force
study on Training Technology addressed a variety of train—

ing requirements, including team training, and training
research and development planning and utilization of results.

Specifically, the following issues enumerated were :
(1) procedures to establish Training Technology R&D require-

ments and priorities within OSD and the Military Departments ,

(2) technical , administrative and managerial capability to

I
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provide responsive Training Technology R&D programs that

addresr critical DoD training and e’iiuration problems

with maximum efficiency for mini mum costs, and
‘~3) approaches to expedite application and implementation

of Training Technology R&D output (Defe~ise Science Board ,
1976)

Some of the unresolved problems from the report

identified as requiring increased support by both the

operational and research communities are :

1. better assessment methods for costing and
training effectiveness.

2. close coordination and cooperation of train-
ing technology R&D and both training and
operational user commands and working units .

3. insufficient attention is now being given
to the training of crews, groups, teams and
units. This is an area in which significant
improvements in efficiency and effec tiveness
are now possible.

4. insufficient assessment (test and evaluation)
of advanced training methods and of prototype
training equipment and simulators .

5. some question exists regarding the degree to
which SAT (Systems Approach to Training )
(or ISD) is being correctly implemented , and
there is little or no evidence of its actu-
ally producing cost-effective results.

From the detailed examination of CGTU (Crew , Group ,
Team and Unit) training , the report contains comments and

recommendations as follows :

1. Sc-~pe of CGTU Tr i in i n q  - The circumstances of
embeddedness (in the operatinq forces) make it
difficult to identify, for purposes of this
study , what the Services do recognize as CGTU
Training, or to obtain corollary data on student
loads and training costs (p.36).

1—4
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I
2. CGTU Training R&D - Desp ite  the m a g n i t u d e

of CGTU T r a i n i n g  in the  Services , L h e r - ’~ is
very l i t t l e  R&D on CGTU T r a i n i n g  at  th~
present time . Also there are nirked
d i f fer e n c e s  among the Serv ices  w i t h  r ega rd
to stated requi rements  fo r  C~~TU T r a i n i n g
R & D .  The Army (TRADOC ) is c u r r e n t ly
emph a s i z i n g  the need f o r  and i m p ort an c e  of
Training Technology R&D in this area (p.36).

3. Hardware Technology Advances - Pelatively
recent advances in hardware , such as the
laser , the dig i tal data—processing system ,
and large—scale integration (LSI) of
di g i tal  c i rcu i t s, cons t i tute poten tials
for improving some types of CGTU Tr aining
(p . 36 ) .

4 .  Range of CGTU T r a i n in g  R&D Requ i remen ts -

A wide range exists from (a) routine but
important servicing of user need s and R~.D
on training-system variables , to (b)  tI i~
generation and n u r t u r i n g  of b r i g h t  ideas
t h a t  may o f f e r  subs t an t i a l  ~~nrovem~ nts in
performance and/or reduc t ions  in cost
( p . 3 7 ) .

5. Recommendations — In i t i i~:e sy~;tc~ it ic  R&D
to develop a taxonomy of o p e r a t i o n a l
force elements (crews , groups , teams , and
u n i t s) ,  and on methods for controlling
training variables ii~ the con text of process—
control models. This R&D should have first
priority to establish a framework for sub-
sequent , programmatic R&D on CGTU Training
(p.37).

Dur ing  t h i s  same t ime period , the Defense Advanced

Research I’r o jec t s  Agency spon~;or ~H a s t a t e — o f - t h -~ - a rt  review

of selected team t r a i n i ng  and e v a l uat i o n  st r a t e ~j i~~ ; , the
purpose of wh ich  was “ t o  prov~ d.’ i n f o r m a t i o n  to the  Defense

Advanced Research Pro jec ts  Agency  w h i c h  wo u ld l~~’ u s e f u l  for

p l a n n i n g  research and deve1opin~ nt  program ; in the area of

team t r a i n i n g” (Wagner  cIt a l . ,  1916). in  s u g g e s t i ng  a

research program in response to t h i s  r e q u i r e m e n t , Wagner  et
a l .  s t a t e :  “ the m a j o r  f a c t o r  in t h i s  program is  t h e  need

I
1 — 5
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for  methods which d i f f e r e n t i a t e  i n d i v i d u a l , m u l t i - i n d i v i d u a l,
and team sk i l l s  and t r a i n i n g  r e q u i r e m e n t s . . .  .Possible  tech-

n iques  to s t u d y  for  t h i s  purpose are v a r i a t io n s  of in ter-
act ion analyses and other unobtrusive measures ” ( p .4 )

In summary , it is clear from these studies above that
improvements in team training are needed to meet urgent

operational and administrative requirements. On the tech-

nical level, little progress is reported during the past

several years in part due to a lack of research and develop-

ment support , and in part due to the limitation of research
s t ra tegies  h is tor ic~t l ly  emp loyed . Fundamenta l  unresolved

issues cited in the l i t e r a tu re, as wel l  as being voiced by

operational training personnel , relate to:

1. the definition of a team in meaning ful
operat ional  and t r a in ing  terms •

2 .  d i s t inc t ions  between teams and small
groups .

3. i d e n t i f i c a t i o n  and development  of team
t r a i n i n g  object ives  and technologies

4 .  re la t ionship  between team t r a i n i n g  and
team performance .

5. the adequacy of team training system
design and implementation methods such
as instructional system design .

1.3 Objectives of Research

The rationale for this study takes the form of publicly-

e xpressed military operational requirements for improvements

in the state-of-the-art in team training technology , and a

preliminary assessment of the potential for resolving some

of these problems through the app lication of theories ,

1—6
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I

m e t h o d o l o g i e s  and s u b st a n t i v e  f i n d i n g s  f rom ~m a l i  group
behavior  research . This  l a t t e r  view der ives  f r o m  both

I chanqes in directions and advances in small group behavior
(H a r e , 1976 ; Steiner , 1972 ; Hackman and Morris , 1975 ;

$ Federico , 1976; Zander , 1971) . Federico ( 1 9 7 6)  , fo r  ex-
ample , conducted a literature review to determine the degree

I 
to which computer simulation could be used to overcome the

myriad of obstacles impeding “ th e sc i e n t i fi c  unde r s t and ing

I of , and the  appl icat ion of knowledge to , psychologica l  and
sociotechnical systems .” A general conclusion from

Federico ’s findings is that a large body of knowledge exists
I in such areas as small group structure , social process

modeling , goal se t t ing ,  social  l e a r n i n g , and group p e r f o r —

mance and measu remen t .  S i m i l a r l y, Hackman and Morr is  (1975)

i d e n t i f i ed numerous f i n d i n g s  from t he i r  review of grou p

interaction and group performance effectiveness research
which can be considered for  in t egra t ion  wi th  the f i n d i n g s

I 
to advance team training technology. Steiner ’s (1972) and
Zander ’s ( 1971)  c o n t r i b u t i o n  in t he  a reas  of group pro-

ductivity and group motives and goals provide other data of
potential utility in this regard. The main substance of

this report is directed toward the analysis and integration
of information from these and other theoretical and empirical

r developments for the purpose stated above .

W i t h i n  th i l  con tex t , th ~’ p r i mary  o b j e c t i v e s  established

for this study were :

- 
1. to review and analyze selected portions of

the literature on theoretical and empirical
research in team trainin g and small group
behavior

1 
1—7
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2. to illuminate the relationships among th~’disciplines and technologies involved at
the levels of theory , methods and tech-
niques , and substantive variables.

3. to identify a set of unifying concepts
for developing an improved team training
techno logy.

4. to collect, assess and synthesize informa-
tion on scientific and technological trends
and gaps in these two areas.

5. to develop an annotated bibliography of
relevant reference materials.

6. to develop recommendations for research to
fill the scientific and technical gaps ,
and for capitalizing on advances supportive
of team/crew/group/unit training require—
ments.

The objective of identifying a set of unifying concepts

(objective 3 of the project) was viewed principally as one

of searching the literature for concepts, findings and new
methodologies for dealing with fundamental issues relating
to team definition , team training and team performance.

Optimistically one might identif y concepts and findings
from research on a number of variables which might improve

systems of classification and assessment of small group

behavior research and facilitate development of generaliza-

tions across disciplines. On the other hand only suggest ive

theoretical formulations and empirical findings might be

identified which provide for some integration , or d’-velop—

ment of researchable or , at varying degrees of cont idence
and risk , operationally-usable approaches to improving team

training and related issues.

1—8
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I
2 . 0  RESEARC H STRATEGY AN D t~1ETHO D S

2 .1 I . i ter atu r e  Review

The r e search  s t r a t e g y  inc luded  f i r s t  a l i t e ra t u r e
review and compilation of informa tion from two substantive

areas , i.e., team training and small group behavior. The

p l a n n i n g  of the l i t e r a t u r e  search recognized the d i f f e r i n g

characteristics of the body of scientific and technical

i n f o r m a t i o n  in the two areas.  For example , in the area of
small  group behavior , research inves t iga t ions  and reports

have been voluminous over the past twenty—five years .
flare ’ s (1976)  revised handbook includes 6037 references

compared to less than 1400 in the 1962 first edition .

Whereas in the area of team training, there has been very

little research conducted and reported on in recent years

(Ha l l  and R i z z o , 1975; £4eister , 1976; Wagner et al., 1976 ;

Defense  Science Board , 1 9 7 6) .  Of pa r t icu la r  s ign i f i cance

has been the absence of theoretical research on team opera-

t ions , development and performa nce. In cont ras t , w i t h i n

the area of small group behavior , Steiner ( 1972) notes the
renewed interest in the group as a productive unit and the

shift from attention to processes t h a t  occur within the

single individual.

These and oth er contrasting conditions prompted differ—

ent approaches to the literature review and the collation of

results . For the team training area , comprehensive coverage

of published research during the past twenty-five years was

sought. Summary reviews of work completed prior to 1967

f were available and were supplemented by reviews of primary

source materials where deemed necessary. For the period

subsequent to 1967, the principal references available were

2-1
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reviewed and reported on.

The review of the literature on small group behavior

involved a process of selection based primarily upon :
(1) the practica l problems of apply ing project resources
in an effective manner to the large amount of published

information , and (2)  collecting and processing the most
relevant information. -On the basis of these two consid-

erations , the search focused initially on recent summaries

of small group behavior research and the published works

of well—known researchers (e.n., Hare , Steiner , Hackman
and Morris , Zander , etc.), and on primary references

collected from systematic searches of automatic informa-

tion systems , library sources, recent bibliographies , etc .

These searches included sources such as the Defense Docu-

mentation Center , Naval Research and Development Information

Center , Smithsonian Information Exchange , National Technical
Information Service , Psychological Abstracts Search and

Retrieval, Sociological Abstracts , Advances in Experimental

Social Psychology, Annual Reviews of Psychology, and num-
erous professional national and international journals. The

results of these searches are contained in the reference

list and annotated bibliography.

Many references reviewed are not included in the list

because of their lack of relevance . This situation reflects

the difficulties involved in searching large numbers of

reports which were apparently pertinent by title but on

review were found not to contribute sufficiently to exist-

ing knowledge to warrant their inclusion . This experience

is consistent with that of other researchers (Wagner et al.

1976, p.l2). The results of this search strategy are a combin-

ation of primary and secondary references from which a body of

2—2
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information on theories , methods and techniques , and sub-

stantive variables of potential interest was reviewed.

I 2.2 Analysis and Synthesis of Data

The organizing framework for the analysis and synthesis
of data centered on two elements of the systems analysis of

training (SAT) approach to training system design. These

elements were the development of training requirements/

objectives and operational evaluation of training systems.

These two areas were selected as priority areas related to

previously—described , fundamental issues of team training

system design , i.e., team training definition , training

objectives , and team performance . Other areas of the SAT

training system design approach such as selection test

$ development , course design , instructional media selec tion,

achievement test development , and validation of instruction

$ were not included . Table 1 describes the structure and

elements of the instructional delivery system process.

Selection of these two SAT elements provided a focus

with which to search and to synthesize the information

I collected . The preliminary search included a large number

of substantive areas which , after review and analysis , were
reduced to those providing theoretical and empirical

insights into the training and performance issues of concern.

I Small group behavior research areas selected for primary

attention emphasized small group development and group pro—

, ductivity (performance) . The logic of this approach relates

to consideration associated with the development of Navy

I 
teams of first term enlisted personnel. Briefly, the

enlisted Navy first term population is largely 17-19 year

olds , 69-70% of whom attend formal schooling to qualify for

I entry into a particular occupational speciality (rating),

attend additional schooling to develop more equipment or

I systems-oriented skills , are assigned to fleet or shore

1 2-3
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organizations to be integrated into teams , and during

their term of enlistment o~ 4-6 years , they are assigned
- to one or perhaps two more organizations receiving more

advanced training in schools or in on-the-job training .

Implicit in this general pattern are several areas of

development including physical , emotional , intellectual ,

I occupational , etc., of particular importance to young

men and women in this age group . Study of these various

I kinds of developments and the ways in which they interact

within the military environment has not been reported in

the literature , and is beyond the scope of this study.
However , this study attempts to examine theoretical and

conceptual approaches to small group development which

might provide some insights into this process of develop-

ment and performance and suggestions for fruitful research .

The analysis and synthesis of the small group behavior

research literature have been approached , therefore , with

I the objective of determining contributions from theoretical ,

methodological and substantive findings to the understand—

ing of team training and team performance within a group

development framework and in the context of a systems

f analysis of training approach .

i Further discussion of systems approach of training

concepts is considered desirable at this point to provide

additional perspective on tne synthesis of the information

I collected- Montmerlo and Tennyson (1976) reviewed the

historical developments in systems approach to training

I (SAT) or instructional systems development (ISD), and

provided a bibliography of approximatel y 4000 entries dat-

I ing from 1951. They report that they find the state-of—

the-art to be “unsettled .” More than 100 ISD manuals are

I identified which contain fundamental disagreements on the

basic concepts of course design and none of these manuals

has been empirically validated .

2—5
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The authors point out that the original SAT concept

based upon systems analysis included three main features:

(1) use of an interdisciplinary team of experts to maximize

the application of as much relevant information as possible ,

(2) use of “models ” for reducing complex problems to analyz-

able proportions , and (3) design of a unique method for

solving the problem which is as systematic as the problem

will allow (p.9). The contrasting approach which developed

was based on the hypothesis that experts could develop

models of the methods and techniques which reduce the design

of training programs to a lineaz sequence of procedures

which can be successfully followed by personnel inexper-

ienced in program design . The generic concept denied that

such complex problems could be solved procedurally.

The original SAT concept is receiving renewed interest

as a result of recent reassessments and conclusions that

“available theory and empirical evidence on the process of

learning and teachinj do not support the proceduralization

of the training program development process ” (p.12) . How-

ever , both approaches are being applied and both require

extensive empirical research to identify which approach is

more effective and efficient or what synthesis of the two

approaches is desirable . The feasibility of developing

ISD following the original concept for application to team

training rather than its traditional use for individual

training is examined in this report.
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I
3. 0 THEORET ICAL AND LIETHODOLOG

DEVELOPMENTS A~~ T~.~ NFY~

I
3.1 Team Training Research Trends

I
The evolution of the technology of teen training has

been strongly influenced , beginning in the early 1960’s,
by concepts of systems analysis and military weapon sys tem
development approaches (Gagn~ , 1962; Glaser , 1962; Monte—

rnerlo and Tennyson , 1976). As a result , team training and

team training research have developed goals , methods of

development and investigation , and evaluation criteria

distinct from a psychology of learning (Eckstrand , 1964).

In addition , because of the demands of the systems approach

to training to demonstrate the operational relevance of

the training content and the levels of training achieve-

ment , team training and team training research should be

more closely tied to team performance (Briqc~s and Johnston ,

1967; i~1eister , 1976) . These demands s t em f r o m  the heavy

emphasis on mission , function and task analysis in defining

training requirements , and on the operationally-oriented

criteria required for evaluating training in school and

operational environments. The development of acceptable

performance feedback systems for these purposes is yet to

be accomplished .

The Defense Science Board recently rei c’rted that the

Cost of training in the Department of Defense approximates

$7 billion annually not including training conducted by

operatior.al units (Defense Science Board , 1976) . On

economic grounds alone , a rationale cxi~;ts for directing

I
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considerable effort toward insuring the  efficiency and
effectiveness of training . The previously-mentioned

systems approach to train~ ng is designed to support such

an objective , but whether this approach has in fact

achieved its objectives has been questioned by the

Defense Science Board (1976) . Never the less  it is and

will undoubtedly continue to be the principal approach

to training program development and evaluation (USAF 1970 ,

1973; Branson , et al., 1975; Montemerlo and Tennyson ,

1976) -

During the period of development and implementation

of systems approach to training tec iniques , two trends

have negatively influenced the development of team train-

ing and team research. One is the emphasis on the study

of individual behavior in the DoD Human Resources RDT&E
program , resulting in a limited program of team training

research and development beginning in the mid-1960’s and

continuing through at least FY 1977. Recent reviews by

Hall and Rizzo (1975), Wagner , et al. (1976), and

program searches by this writer as part of this study,

document the limited amount of team training research in
recent years and in DoD planned programs (Defense

Documentation Service , 1976). Wagner , et al. (1976) in-

cluded 97 references in their review of the state—of—the—

art beginning with 1952 , of which 11 are technical reports

related to team training published between 1970-1976 , an

average of less than 2 per year. Meister ’s (1976) cita-

tions in his chapter on team functions , including team

training , reflect this same condition . The Defense

Science Board (1976) report recommendations for increases

in the level of resources for development and implementa-

tion of new team training technology are directed toward

reversing this trend .

3—2
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Gaqn6 (1962 , 1965) ,  assigning secondary importance to
traditional learning principles , set for th basic principles —

of training design in the context of system development.

The princi pal thrust of Gagn~~’s conceptualization was to

emphasize what must be learned and -,-;hat the substantive

content of training must be to insure  t r a n s f e r  to totaltask
performance . Training studies using a systems approach to

t r a i n i n g  purpor t  to be an implementation of these concepts
but  ques t ions  have been ra ised as to whether  SAT has been
a~ p1ied correctly.

W i t h  regard  to a second t r end , team t r a i n i n g  theory

and models development , the f i e l d  tray best be described as
c h a r a c t e r i z e d  by an absence of trends . ~hat one observes
are sporadic e f f o r t s  in theo ry  development  w it h i n  a l im i t ed
n umber of h i g h l y - s p e c i a l i z e d  conceptua l  f r a m e w o r k s .

Alexander  and Cooperband ( 1 9 6 5 )  surarnarized this research in

t e rms  of two cat ~~c ;or ies  of t h eor i es  i n v o l v i n g  c h a r a c t e r i s t i c s

of t a s k — o r i e n t e d  t eams and how t h e y  l e a rn  — the o r g a n i sm i c

theor ies  and  the  ~—R theories. Organismic theory emphasizes

temporal  processes of develop-Tvnt g r o w t h , and p e r f o r m a n c e

is r e l a ted to level of development. Coping w i t h  a d a p t a t i o n
to , and manipula t ion of the e n v i r o n m e n t  are viewed as

( es sen t i a l  fo r  g r o w t h .  Development of sys tem awareness , an
i n t e g r a l  model of the environment , and the exploitation of

the p o t e n t i a l  s e l f — o r g a n i z i n g  or a dapt iv e  capab i l i t y  of a

team are assumed to u n d e r l i e  the 1~~~~ 1opment process. The

development and growth concept has been supported by limited

amounts of research on stages in the development of coopera-

tive behavior (Jordan , et al., 1963) , stages in the develop—

ment of skill in analyzing errors and in dealing with them

(Boguslaw and Porter , 1962) , and by the development of rules

(principles) of team development (Kennedy , 1962; Chapman

I
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et al., 1959). It should be noted t h ~i t  th~~ ;e are not recent
studies and no recent efforts related to these concep ts were
identified in the literature review on team training.

Research by Glaser and his associates emphasizing the
application of principles of operant  condi tion ing to team
training is classified in the stimulus-response category

(Klaus and Glaser , 1970). In their early studies , Glaser

ans his colleagues conducted direct examination of Navy

operating tc-arns and found hazy, changing boundaries and

functions which led them to focus attention on individua l

members and their responses within the team . Detailed

analysis of team training led these researchers to under-

score the importance of the information processing and

feedback aspects of team behavior , and the supervisory

and monitoring functions in the team (Glanzer , 1962) . In

a later series of seven studies during 1960-1967 , Glaser

and his associates studied the team , rather than indi-

vidua l members , and the team product as a whole as the

units of investi~ at ion , to determine the e f f ects of va rious
conditions of reinforcement. One general conclusion

reached was that intact teams can be considered in much the

same way as individual learners have been considered in the

past. Also , that the performance of a tedm is predictable

from a I n wledge of team arrangements and individual

member ’s proficiencies (Klaus and Glaser , 1968) . These

authors state , “the theoretical implications of this pro-

gram of research princi pally reflect the notion that a

team can be defined as a group of individuals who all are

reinforced by a single event and the notion that the per-

formance of a team can he a suitable module of behavioral

investigation . This approach is closely analogous to
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t h a t  used to stud y a sequence of re:-~pen:;es or “ o p e r a n t
chain ” as i t  is c el led  in the  l e a r n i n g  l a b o rat o r y ” ( p .  55)

- 
Alexande r  and Cooperband ( 1 9 6 5 , p.20) comDare the

two theoretical models by noting:

1 1 . both models reflect reality but differ in
their assumptions regarding behaviors to
be t r a i n e d  in order  for  overa l l  p e rf or -

I mance to improve .

2. the S-R model applies to teams operating
in e s tab l i shed  si t u a t i o n s, i .e ., al na s t

I comple te ly  spec i fi ed  tasks , r i gid w i t h
regard to organiza tion of t a sks  and assign-
ment of functions among trenbers , and

I limited coordination requirements within a
highly-determined series of responses.

I 
3. the organismic model is oriented toward

teams p r imar i ly in e r er ee n t  s i t u a t i o n s
i n v o l v i n g  a high degree  of d i s c r e t i o na li ty
for performing tasks under various environ—

I mental conditions; proficient team perfor-
mance depends upon cog - i t i v e  o r g a n i z a t i o n
of the  e n v i r o n m e n t  a n - I  .i d i o s y ric ra  t i c  t e a m
procedures; coordination involving develop-
ment and m o d i f i c a t ion of ~1ans w h i c h
in t eg ra t e  opera t in -~ pr or~~~ ures ;  r *~~~~i res
adap t ive  i n n o v a t i o n s .

- 4 .  there  is e s s e n t i a l  aar* er- -?nt on w h i c h
v a r i a b l e s  are l i k e l y  to arfect t i m  p e r f o r —
mance improvemen t but di f: .•ve- t emphasis
placed on each because of d it t e r e n t  i n i t i a l

• assumptions r e q a r d i n: ;  beh-~viors  to be
train ed and the prOciucts of t r a i n i ng .

Al exander  and Coope rband ( 196 5 , p .37) present their
r

V i e w  of a team , which reflects their :refcrences regarding

theoretical positions , as follows :

“The team is an information processing system which
h o a larcje storage capacity, part of: which is devoted
to procedures for action t h a t  are o r g a n i ze d  h i e ra rch i -

1 ca l ly  i n t o  pla ns w h i c h  c o o r d i n a t e  t h e  behavior  of the
i n d i v i d u al members . These p i~~ns  may be g iven  to t h e

I
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team ( e . g . ,  by the  sys tem d e s ign e r )  or th~~v may be
genera ted  by the team itse 1~ based on p r e v i o u s
e x p e r i e n c e  w i t h  the e n v i r o n me n t .  The t a s k  s i tue-
t~~on d e ter m i n e s  wh ich  p l a n ( s )  w i l l  be uti1i~ cd.
The p e r f o r m a n c e  of the team depends on how good the
p lans  are and how wel l  they are execu ted .  As a
r e s u l t  of c o n t i n u i n g  exper ience  w i t h  the  env i ron-
ment , the team gene ra t e s  and tests new pl an s and
adop ts some of them . The r a t e  of ge n e r a t i o n ,
testing , and adopt ing  new plans , the quality of
new p lans , and the level of sk i l l  in e x e c u t i n g
them may be m o d i f i e d  by man i p u l a t i n g  the ex perience
of the team and wi l l  be r e f l ect ed  as a change  in
team p e r f o r m a n c e .  This  en t i r e  proce ss may be
considered as a two—level learning process:
learning the characteristics of the environment ,
and learning new methods for responding to it. To
the extent that what is learned at either of these
levels can be transferred to new and indeterminate
s i t uat ion s, team per formance will improve .”

Wagner et al. (1976) reviewed the tra ining rese arch
literature and classified available research investigations

in terms of emergent and established situations. Boguslaw

and Porter (1962) previously introduced this concept in an

e f f o r t  t o draw at tent ion to the situational v o i i t e xt  in -s ich

teams e x i s t .  They sugges ted  a con t inuum which  extends from

a high d e3r e e  of specificity about “environmen t” sta tes and
c o n d i t i o n s, and the adequacy of research technology for pre-

dicti nq consequences of alternative actions to unspecified

states and low predictubility. Laboratory investigations

are viewed as fallin j within the established category and

field research within the emergent category. Wagner et al.

(197 6) used a second dimension , team versus multi-individual ,

to provide a 2x2 matrix for classify ing the team t r a i n i n g

research reviewed . The matrix was used to classify studies

which included consideration of individua l versus team

training , team s ki l l s , simulation fidelity, f& edback/

knowledge of results , te am struct ure and compo sition . Some

3—6



I
of the t r ends  i d e n t it i ab l e  f r o m  th i s  c l a s s i f i c a t i o n  scheme
are : ( a )  most of the s t u d i e s  and c l a s s i f i ed  t eam/ e s t a b l i s h e d
( la b o r a t o r y )  cat e g o r y ,  ( b )  f eedback  and kn o w l edq e  of r es u l t s
s t u d i e s  of t eams/ es tab l i shed  are l a rges t  in  n umb e r , (c )  no
s tud ie s  of team s k i l l s  in  the t e a m/ e s tab l i s h e d  ca tegory
are  repor ted , ( d )  few s t ud i e s  in s imula tion f i d el ity  are

reported for either team or multi-individual category, and
(e) most of the studies of team structure/composition are

classified in the team/established category. ~~a qn er  et al.
(1976 , p.3) point out that the investigations which att ended
to the emergent fac tors in the job situa tion had demonstrated
the need fo r t ra ining in team sk i l l s, even though individual
skill proficiency was found to be a prerequisite for effec-

tive team training and performance. These authors also note

that a m a j o r  factor underlying their research p rogram
recommendations is the need for methods which d i f ferentia te
individual, multi—individual and team skills and training

• requirements (p.4). This factor points out again to the

absence of trends in team tr a ininq research to resolve this

f un damenta l  issue.

Campbell (1971) reviewed the research literature in

personnel and train ing development , including at t itude
t h e o r y ,  motivation theory , behavior modifica tion, individual

d i f fe rences , genera l  systems t h e o r y ,  new developments in
technique , evaluat ion me thoddlogy, and emp irical research .

F inding his literature review “dish eartening, ” Campbell
cites two princ ipal reason s fo r the f ail ure of training and
development to realize its potential. The first reason is

t h a t  t h e r e  has been a broad and f u l l  scale r e t re at  f r o m  the
f u n d a m e n t al  task of defininq what i s to be learned , and the

second reason is that there are few incentives available
for simul ating the effort necessary to develop sound

I
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theoretical models , build a technology of assesain~ w h a t  is
to be learned , and accumulate a broad data his (p.594).

Cooperman and A s a-D o r i a n  ( 1 9 7 6 )  desc r ibed  me thodo log ica l

research  in a n t i - s u b m a r i n e  warfare training in which a large

team t r a i n e r  is used . The f i r s t  t h r e e  phases  of the t r ain -

ing is ashore at the t r a i n i n g  center  an~ the fourth phase is
at sea. Two commonly- recogn ized  problems c i t e d  by the a u t h o r s

are the lack of specific training obj ect ives that can be
readily converted into measurable performance criteria and

the use of instructor ’s subj ective measur es of adequacy of
performance in training. This situation is not unique to this

particular team trainer. Other problems often mentioned in

the training device literature include : (1) failure to use

state—of-the—art training technology in design or u3e ,

(2)  absence of training instructions, (3) overemphasis on

training procedures , (4) training teams are “scrub ” team ;,

and (5) trainees often lack th-~ req- ;isi ’ e skills. Ther-~
difficulties combine in various ways to li m it the effective-

ness of team t r a i n i n g ,  the use of team t r a i n e r s , and the

development  of team t r a i n i n g  t e c h n o l o g y .  The research

reported by Cooperrnan and Asa-Dorian involve development of

a g raphica l  represen ta t ion  of t r a i a i i t~, p roblem events , and a

l i s t i n g  of numer ica l  i n f o r m a t i o n  associated w i t h  c r i t i c a l

occurrences.  Per formance  of sub teams  can be de termined

from the  p lot developed . F u t u r e  e f f o r t  w i l l  i nc lude  develop-

ment  of a va r i e ty  of computer-based problem (g raded)  scenarios

which w i l l  provide a t r a i n i n g  opt ion t h a t  should increase

t r a i n i n g  problem s t a n d a r d i z a t i o n  by p lacing target maneuvers
under  computer c o n t r o l .  These new c a p a b i l i t i e s  are oriented

toward improvements in team training requirements , team
instruction , and team evaluation .
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Two related effort.s are Project NORM (Rirkett et al., 1966;

I Zagorski , 197 3 ) and the research 0 çr Ohermayer et al. (1972)

Project NORM objectives included determining how situational

variables as measures of exercise difficulty affect SAGE

I crew performance . Results of an exploratory stud y indicated
tha t situational var iables can be selected as measures of

$ exercise difficulty by linear multivariate regression analysis
using performance variables as criteria , fac tor  analysis  can
identify the best measures of crew performance , expected
scor es on the selected performance variables can be described

I from various combinations of the selected situational vari-

ables , and actual crew performance scores can then he compared

I with expected scores. A subsequent study included a field

test and demonstrated how different combinations and weights

of 13 situational variables predicted each of 8 performance

I indices. Chesler (1970) discusses the utility of the NORM

app roach in s tudying Navy anti-air warfare team training,

I noting that automated performance eva luation does not
resolve the criterion dilemm a, nor problems of methodology

I and rationale for analysis of individual and group behavior.
A unique concept which Project NORM does possess is relative

I performance evaluation which takes into account environ-

mental characteristics and sit uations in which performance
is being measured . As Zagorski (1973 , p.5) writes : “The
relative performance concept is the key aspect of NORM as

it indicates the performance i~~ve1 in terms of potential

J capability determined by critical analysis of the situational
variables operating within the environment. ”

I
Obermayer et al. (1972) report on a study to improve

I the acquisition of aviation combat-crew training performance

through the systematic definition of performance measures
appropriate to combat training needs , and the definition of

I
I
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a cost-effective measurement system usable in combat-crew

training environments to acquire and process needed training

information . The strategy employed in the design of the
measurement system empha sized use of data identifie d as
meaningful by tr a ining management and ins tructor personnel.
In studying the requirements of six airc raf t  consolida ted
into a common framework of mane uvers , more than one hundred
measurement parameters for combat-crew training were identi-

fied which gives evidence of the magnitud e and difficulties

in develop ing meaning ful , operational personnel performance
measures. In investigating cre~’ interac tions through

communications measurement , it was stated , “The combat air-

lift mission in the C—l30 and C—l4l aircraft involves such

close coordination of pilots , navigators , loadmaste—s and

engineers that it is difficult to isolate an individual’ s
performance (even the crewmembers themselves cannot be sure

of the adequacy of their performance)” (Obermayer et al.

1972 , p.29). The performance measures and performance

measurement system developed represent methodolog ical
advances but further development and app l i ca t ion of t h i s

system for aviation training has not been reported .

In summary , trends in the team training technolocy

point to serious problems of underdevelopment (Hall and

Rizzo , 1975; Wagner et al., 1976). Some specific capa-

bilities requ ired and lacking programmatic support are :
(1) task analysis methodology for various classes of team
train ing , (2) definition of and development techniques for

t e am  t ra in in g  oh jectives , (3) 1 echniques for determining

training conten t for both shore-based and shipboard on-the-

job training, (4) objective situation-specific measures of

team training achievement and effectiveness and (5) team

3—10
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I
$ p e r f o r m a n c e  s tandards  and measures for feedback and other

uses. These improvements directly support develop ing an

I improved training technology which for the most part must

include consideration of complementary classroom , simulator

and underway training in some cases. What is especially
obvious is the absences of any trends in the development

- of team training models for different kinds of team training .

Failure to use available educational and training technology,

as well as to resolve fundamental issues relating to team

concepts and team performance , has relegated team training
to a questionable state of effectiveness. Without a renewa l

of pr iorities and programming of resources , only the most
meager changes to this trend can be expected.

3.2 Small Group Behavior Research Trends

A review of the history and i’r .~sent state of small

group research was publ ished recent ly  ( H a r e , 1976)  . One

of the more important general trends noted is the acceler-

ated rate of publications which has now reached a level of
approximately 200 articles a year. Several small group

I researchers have expressed concern about the impossible

task of classifying and integrating the large quantity of

theoretical and empirical research and developing rnaning—

ful generalization (Insko and Schopler , 1972; }Ielmreich

et al., 1973 ; Hare , 1976) . Simila r concerns have been
I expressed about qualitative deficiencies in the research ,

particularly the absence of new theoretical formulations

I (Borgatta , 1960; Hackman and Morris , 1975 ; Helmreich et
al., 1973) . Steiner (1964, p.440) concluded from his

review of group dynamics that the volume and methodological

I
1 
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sophistication of research have increased but there were

no striking changes of conceptual orientation . Further ,

he notes the historical development from armchair specu-

lation to very restrained and cautious theorizing to a

new period of theory and experimentation as partners.

Scientific and technical developments in small group

research parallel that of psychology , particularly social

psychology, and certain areas of sociology (Hare , 1976)
During formative years , researchers found little agree-

ment on the most fundamental issues , e.g., the environ-

mentalist-behaviorists versus the innate—inborn adherents

(McGrath and Altman , 1966) . During the period 1898—1905 ,

most of the central ideas and methods in small group

research appeared . One area of emphasis was whe ther the
group makes any difference for the individual working on
problem solving tasks and what kinds of problems are
best solved by individuals and groups. A second area of
emphasis was whether individual activity was significant
in the face of group pressure to conform to norms .

Between 1905 and 1920 , comparatively li ttle research was
conducted . The period 1920 through the 1930’s was one of

rapid growth with emphasis on “together and apart”

studies and the facilitating effect of co-workers on an

individual’s performance. Most of the contemporary con-

cerns of small group research began to appear in the

period 1930-1940 , e.g. ,  sociome tric investigations, group
work , social integration, and group dynamics. From the
mid—1930’s to the early 1960’ s, three main schools of
small group research dominated the field — sociometry

(Moreno) , group dynamics (Lewin), and small groups (Bales)
(Hare , 1976) . The recent period has seen the continued

dominance by psychologists, followed by sociolog ists and
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then by prof essionals in psychother apy, educa t i on , social
work and business.

Currently psycholoqists ’ major technical emphasis is

on cognitive balance in social relationships , bargaining,
and risk taking . Sociologists emphasize a model of be—

havior drawn from economics in which “actors ” are seen as
making exchanges to maximize their social profits at the

lowest social cost. Most of this research focuses on the

actor not the group . Social psychologists have been study-

ing the relationship between personality variables (mainly

authoritarianism) and conformity (mainl y in the experimental

situation similar to that used by Sherit in 1935 and Asch

in 1951. Recen t l y, about one—third of the experimental

studies of small groups have been direc tly related to
conformity. Relatively few of the experimenters have

worked within a general theoretical context which would

allow them systematically to relate their results to the

results of others (Hare , 1976) . The next 1 irgest area of

research includes the sociometric studies of interpersonal

choice. In some cases those studies are related to the

area of social perception involving perceptions about othera

liking for them or others in the group, perception of

personality traits , or other social characteristics. Social

perception ranks below interpersonal attraction and about

on a level w i t h  studies of interaction process in popularity

as a research topic . Leadership represents about 10% of

the total output for the years 1959-1969. Research topics

which are receiving the most attention are quite similar to

those which have historically attracted support: conformity,

interpersona l choice , social perception , interaction process

and leadership (Hare , 1976) . Areas receiving little atten—

tion since 1962 include roles, personality, social charac-

teristics, group size and various aspects of group produc—

1
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tivity. Some topics which can be approached by simulation ,

gaming or simple laboratory ex per iment s , e.g. , the  help ing
response , competition and cooperation in games , trust and
threat in games , the risky-shift phenomenon , and use of
personal space , have been receiving more at tention than the
older established areas.

Steiner (1972) provided a perspective on the history

of the study of group productivity. He described the

earliest research as regarding the group as a s e t t i n g  in

which individual behaviors might be infl uenced by subtle

social processes with no attention to pooling individual

resources to produce a product. Just prior to World War
II , the focus was on demonstrating the superiority of group
action over individual action with diverse finding s due to

a large ex tent to the emphasis on productivity and neglect
of task demands and process. After World War II , the

emphasis shifted to process and ignored productivit y .

Steiner (1972 , p.10) cites the research usinq interaction

process a n a l y sis (Bales , 1950) and the “group dynamics

movement” (Lewin , 1951) as exampl es . This  post war s h i f t

also involved discarding the “ad hoc ” group and shi’~ting
to “synthetic” groups which turned out to be equally un-

productive as a research strategy. Steiner notes (1972 ,

p.12) the increasing interest in attempts to analy:’o task

demands and the effort- n of some research~~rs to conduc t

group productivity research using st  rategies more effective

than those contained in the general trends described above .

Theoretical research in small g r o u p  b e h a v i o r  is

roughly divided into two areas: experimental (group pro-

ductivity, risky shift , etc.), and the experien tial (effec-

tiveness of T—group trainin g , in terpersonal trust in groups ,

—14



I
etc.) . In  the  e x p e r i m e nt a l  a reas  mich of the stimulus

I fo r  t heo ry  b u i l d i n g  stemmed f r o m  the work  of Lewin ’ s
f i e l d  t heory , Bales ’ i n t e r a c t i o n  t h e o r y ,  sys tems theo ry ,

I 
Moreno ’s work in sociometric relationships (Cooper , 197 5 ) .
Much of t h i s  s t i m u l u s  took t h e  f o r m  of i n s i g h t f u l  observa-
tion and speculations but could not he considered compre-

I hensive theories. Since the 1950’s, e f f o r ts to ob j ect ive ly
evaluate phenomena earlier speculated upon have been strongly
empirical and devoid of theoretical formulation. It is this

large volume of research literature which various researchers

have found so diff icult to develop a class if ica t ion system
fo r and f rom which to identify meaningful general i zations,

I or to integrate into theoretical formulations except in a

li mited way.

Cooper (1975) writes that the development of exper-

i en t i a l  group psycho logy  is s imi l a r  to the e x per i m e n t a l  area .
In the experiential area much of the speculation stemmed from

the  works  by Ar c jy r i s , Bion , R e n n i  s and Shepa rd , ‘I’ an n e nh a u m ,

I et al .  Agai n an eno rmous amoun t of emp i r ical research has
been conducted , much removed from early conceptualizations.

Some theoretical work has been purs ued (Mann, 1967 ; Argyris ,
1962; Golembrewsi , 1972; Cooper , 1969) , but in a narrow and
restricted form ( Cooper , 1975) . The developmen ts in the

experiential area have provided some insights into theoreti-

cal formulations for efiecr ive group learning environments ,

I interpersonal variables (i.e., personal theories of action) ,

indiv idual differences in learning styles as it relates to

group processes , and some group process variables (e.g.,

group support).

I
Helmreich et al. (1973) published a review of small

I group behavior research for 1967-1972 “concentr a ting on

I
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approaches where methodology, theoretical impact , or
application seem most promising. ” The author :; repeat

the commonly reported concern about the absence of uni-

fying theoretical position on group dynamic s, lack of
concern with external validity or potential application ,

the “mundane significance” of the literature over the
past ten years , and the impossibility of conduc ting a

comprehensive review of the field .

In the area of methodology , the authors find that

most of the innovations center on naturalistic research

with attention to systematic observation , objective cod-

ing of natura l  phenomena , and treatment of extensive

longitudinal data . The authors note the lack of involve-

ment w i t h  s t a t i s t i cal techniques fo r the a n a l y sis of
multivariate repeated measures , designs and procedures
for making causal inferences from such data. Path analysis

is cited as one fruitful approach to the search for

causal inference from correlation data . Apparently more

developments have been taking place in sociology than  in

psychology (Helmreich et al. 1973 , p.338)

The substantive areas covered in the review include

at traction, conformity and social influence , cooperat ion
and competition, performance , leadership, encounte r groups ,
and a postscript. In the postscript the authors provide

a few predictions about the directions that research will

take over the next few years: (1) increased emphasis on
studies of processes within groups and on the inteiactions

of multiple situational and individual variables over time ,

(2) more attention to multivari ate , longitudinal research ,

(3 )  greater acceptance and testing of cognitive mode ls and
cognitive phenomena , and (4) a shift from the laboratory
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I
env ironment to nonexperimental rese~ rch involving th e

syst ; at i c  stu d y of groups  over time (H lrrreich et a l .

l~)73 , p. 350).

The substantive area of primary interest in this

ar t i c l e  is performanc e which cove rs social facilitation,
task  p e r f o r m a n c e , and the r i sky s h i f t .  The f i n d i n g s  a re

included later in the section on performance.

Gibbard et al. (1974) reviewed methods and techniques
employed in the analysis of groups and point out that draw-

ing distinctions between experimental and experiential
methodology can portray more polarization than exists and

t he r eby  create unnecessary controversy. Continuing, they
note that st udies in small group f i e l d  can be ar rayed along

the statistical-clinical continuum . Th e work of Bales

(1950), with his act—by-act scoring system for group inter-

action—interaction process a n a l y s i s, e m p h a s i z e s  t he  socio-

log ica l  t r a d i t i o n. This  s y st em  h e ;  p r o v i  (te d  some (j e r l e r a l i—

I zations about group deve lopment, role differentiation and

i n d i v i d u a l  d i f f e r e n c e s  in a v a r i e t y  of settings. Other

similar scoring system s have utilized sign process analysis
to s t u d y  the development  of s e l f - a n a l y t i c  c lass room groups

I (M i l l s , 1964 )  , and to assess the f eelings of members in
various classroom groups by member-leader and member-member

scoring system (Mann , 1966; Mann et a l . ,  197 0 ) .  These
I approaches  emphas ize  reductionism and statistical treat—

mont of atomistic events to elicit patterns of group

I behavior. Weick (1968) provides a review of the literature

on the numerous approaches developed for coding interaction

I in groups , of which the above three are illustrative .

I Other methodolog ical approaches cited include the work

I
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of Leary (1957) who p o s t u l a t e d  two o r t h o g o n a l  b i p o lar

di mensions: the dominance-submission and l o v e -h at -

d i m e n s i o n .  E f f o r t s  to develop t h i s  concept in to  :1 scor-

ing sys tem for  groups have not been very  p r o d u c t i ve .
Schu tz  ( 1 9 5 8 )  used an observer  r a t i n g  f o r m  and o b ; ; e r v a —

tion system based on the needs fo r  i n c l u s i o n, con t ro l
and a f f e c t i o n . Thelen (1 95 4)  , basing his efforts on
Bion ’s theory of group- ”bas ic  as sumpt ion ” activity ,

developed a system fo r scoring group interact i on . The

common objec t ive in these approaches is to code verbal
interactions sys tema tically in an e f f o r t to i d e n t i f y
more nearly universal dimensions of social interaction .

A somewhat different approach within the general
sta ti s t i c a l  category focuses on postmeet ing va riables wh ic h

include a larger representation of gro up members  not j u s t

the verbally—active members. An example of this approach

is that of Dunphy (1964 , 1968) who used postmeeting writ-

ing s of the week ’s events in two self-anal ytic qro~ ps to

study role differentiat ion and group development. The

technology in those studies is a computer-based content--

analysis system . A limitation of this approach is failure

to t ake  into account the context and connotat ion of the
content being coded.

The clinically—oriented approaches also seek to

develop unify ing concepts of group behavio r but their
methodology is global rather than atomistic and impression-

istic rather than statistical. Bennis and Shepard ( 1 97 4 )

represent this approach , along wi th  Bion ’s (1959 ) and
Sl at er ’s (1966) theories and methodologies. Much of the

group therapy lite rature that is case—stud y oriented and

most psychoanalytic work is in this category. Although
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difficultie s in operationalizinq and quantif ying the
processes involved exist in the  c l i n i c a l l y — o r i e n t e d
approach , there i_ s a body of k n o w l e d g e  produced w h i c h
should not  be d i sca rded  solely on the  bas is  of the p r e f e r -
en ce fo r  a statistical approach .

Some i nves t i ga to r s  have a t t empted  to u t i l i z e  both
m e t h o d s .  Bales  (1970) combi nes hi s interac tion process
a na l y s i s  w i t h  factor analysis investigations for more in-
depth studies of individuals. Mills (1964) also used his

scoring sys tem to f o r m u l a t e  a more g l o b a l  t h e o-y  of the
development of a wo rking group. What is i m p o r t a n t  to
o m o ha s i z e  is t h a t  w h a t  is o c c u r r i n g  in these e f f o r t s  are

att errpti s to achieve  the goal of a more uni fyir i ; theory

of interpersonal and group behavior by utilizing statisti—

cal methods not by combining s t a t i s t i c a l  and c l i n i ca l
approaches .

Some e f f o r t s  have a lso bee n made to use quantit ativ e

t e chn iques to code b e h a v i o r  such as f ee l i ng s , ur lcon ;;c ious

processes , de f ense  and g roup  c l i m a t e .  The work of Wh i t a k e r
and Lieb errnan ( 1 9 6 4 )  and Stock and Thelan  (1958)  is indica-
t i v e  of e f f o ri s  to o p e rat i o n a l i z e  and m ake concrete Bion ’s

impress ion i s t i c  concepts of group l i f e - - - ;ork versus  the

basic-assumption activities of fight/fli gh t , dependency
and p a i r i r~g. The p r e v i c - a 5 l y — m - s t - i o s e d  work  of ~‘km ~~n and his
associates  also focused on c l i n i c a l  v a r i a bl e s  us ing  the
Bale ’ s — t y p e  scor ing  sys tem and de a lin g  w i t h  c a te g or i e s

such  as h o s t i l i t y ,  a f f e c t i o n , power r e l a t i o n s, and t h e m a t i c
cateqor i e:;.

Gibbard et ~i l .  ( 1 9 7 4 , p .10) note from t - h - ir review

r of t h~ studies attempting to c o m b i n e  the two categories of

1
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methods in small group  rese~irch: “Try ing to combine
s y s t e m a t i c  observation and quantitative analysis with

variables famil i a r to the c i inic~~ui is a worthy goal
t h a t  has  y i e l d e d  w o r t h w h il e  res i l t s .  At t ir es , t h o u g h ,

i t  seemed as i f  the  work had too many  numbers  f o r  the
w o r k i n g  c l i n i c i a n  and yet was too i m p r e s s i o n i st - i c  and
subjective for some experimental social psychologists. ”

McGra th  and ~ 1tman ( 1966)  assessed smal l  group
behavior  research methodology and i d e n t i f i e d  several

c h a r a c t e r i s t i c s  of concern .  One was the wide varia-
b i l i t y  in “ r igor  and methodolog ical soph i s t i c a t i o n” in
various studies from case studies to complex experimental

i nves t iga t ions  on large samples of groups .  A second prob-
lem area identified was the settings for small group

research most of which was conducted in laboratories and

few in nat ural settings. A third problem area noted was
the tremendous diver sity of te rm s , concepts and ope rations
which were used and the relative lack of rep l i c a t i on of

studies in general and on substantive variables in partic-

ular. These authors reported that they found only one
instance of “near replication” among the hundreds of
studies they ex amined and tn is was in the area of the
interrelations among qroup cohesiveness , press ures to
con f o r m  and prod’ict ivi t ’-’ (e .68). McGrath :~nd Altman also

observed that “t~ -~ small group field seems to be shot

through with idiosyncratic concepts and l~ bels used by

only one investi gator and his disciples. ~-;ithout the

development of a common—shared 1~anuage , t h ey see continu—

iriq difficul ties in th~- giow t.h of a body of knowleclgc .

McGrath and Altman (19(6 , p.61)) cite three more specific

need s to be met to achieve the goal of systematic accumu—
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lot i o n  of knowledge : ( 1)  mor e replica t ion of studies ,

( 2 )  more t e rm i n o Jo g i c a l  r i gor , even s ta s *i rd i  za~ ion , and

g r e a t e r  concern w i t h  the task of construct validation .
F i n a l l y ,  in add i t ion  to changes r e l at i n g  to r e p l i ca t i o n
of s tudies , se lect ion of terms , construc t validat-lon of

o p e r a t i o n s, and choice of research  s t r a t eg i e s  and set-
t ings , McGrath and Al tman  emphas ize  t h a t  the  use of
appropriate data collection and ana lysis approaches for
investigating multivariate interdependence in small

groups must  be pract iced as wel l  as preached .

G lanzer and Glaser (1959, 1961) provided a compre-
hensive review of the work on group structure and

behavior , first within the context of the analysis of

s t r u c t u r e  and later as an effort to document empirical
s tud ie s  of the e f f e c t s  of s t r u c t u r e  in smal l  g r o u p s .  In
the f ormer s t u d y ,  they reviewed techniques f o r  a n a l y z i n g
the structure of groups that had been permitted to form
t he i r  own p a t t e r n s  of i n t e r a c ti o n s , w her e a s  in ~he latter

study they reviewed studies in which experimenters imposed

structures and measured the effects on performance . In

bo th papers , the substantive area of interest was communi-
cations structure .

G l a n z e r  and Glaser  (1959)  described a v a r i e t y  of

m a t h e m a t i c a l  t e c h n iques related to the  m ea s u r e m e n t  of the

i n t e r a c t- i o n s  of c o m m u n i c a t i o n s  of a g roup , i t s  s t r u c t u r a l

c h a r a c t e r ist  i c : ; .  F o c u s i n g  on the  m a t h e m a t i c a l  t e chn iques

g r o w i n g  ou t  of s o c i o met r y ,  they descr ibe  the p o t e n t i a l

contribution s in areas such as construction of indices for

group and i n d i v i d u a l  cha rac t e r i s t i c s, the e n u m e r a t i o n  of

structures , comparison of groups , analys is of subgroups ,

assignment of individuals to subgroups , and qra: h theory
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app lication to problems of group organization. G lanzer
and Glaser  (1959 , p . 3 3 1)  riot-c that. the mathematical

t e c h n iques must  become be t t e r  known and applied , but then

“in most ca ses they will probably be helpf ul only in
cl ar i f y ing the req u i r ements  fo r  adeq ua te descr i pt ive or

exp lanatory systems . At best , these t echniques will pro-
vide the variables to be incorporated in such theories. ”

In their second paper , Glanzer and Glaser (1961)
grouped the empirical studies reviewed under the following

headings : the ini tial work , variations and further analysis
of the basic design , mathematical analysis, emphas is  on the

distribution of functions in the simulated team , and

emphasis on feedback and learning. The significance of the

empirical findings is discussed in a later section of this
report. Of interest here are theory and methodological con-

siderations. Glanzer and Glaser (1961 , p . 2 6) conc lude , “at

the present  t ime , there is still a major need for a sys tem
to orde r the da ta a l ready  ob ta ined and to d i rec t f u r t h e r

work on the effects of group structure . The difficulty in

cons~~u c t i n g  t h i s  system may a r i se  f r o m  the inappropr ia teness

of e i ther  the expe r imen ta l  s i t ua t ions  or the concepts tha t

have been used . Attempts have been made to remedy both of
these possible defects. The success of these attempts will
determine whether this review is a prologue or an epitaph. ”

The above t rends  in theoret ical and mothodo1o~: ical

developments in small group behavior indicate potential
opportunities for enhancing past team Orid team t r a i n i n g
research , particularl y for emergent situations. A more in—

depth ~eview was therefore conduc t ed based upon the encourage-

ment received from th~ above results.
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Several substantive areas .~;ere selected for review

I both OS i n d i c a t i v e  of t r e n d s  and as potential areas of

c o n t r i b u t i o n  to the development of unifying concepts between

I team training and small group behavior. Th~~o ret i cal  develop-
ments in experimental ]earninq , group development , g roup
produc t ivity and per formance , and gro up mo t ives were exami ned

I and are described below .

I The work of Koib and Fry ( 1 9 7 5 )  p rov ides  i n s i g h t s  in to
e f f o r t s  to develop an appl ied theory of e x per i e n t i a l  l ea rn—

I ing . This  t h e o r e t i c a l  work has i ts  base in the Lewin contri-
but ions  on group dynamics , the subsequent  deve lopments  in the

I labora tory  t r a i n i n g  method and T-gr oups , and the methodology
of action research in organizational development. The con-

I ceptua l  or ie n t a t i o n  encompasses change  and g r o w t h  best
f a c i l i t a t e d  by a closed-loop process invo lv ing  immediate
experiences , observations about those experiences , analysis
of that data and feedback of the conclusions for use in
modi f ying present behavior and choice of new experiences

I (KolU and Fry , 1975) . A r g y r i s  ( 1 9 7 5 )  notes in his review of

new directions in experiential learning that “learning

I processes that excluded cognitive dimensions , deemphasize

task achievement and ef fect iveness , while emphasizing

warmth and interpersonal closeness , left themselves open to

serious questions of whether they could achieve their purpose

of educating the whole person.” Koib and Fry (1975 , p .34)

similarly state that “the experiential learning model

emphasizes that learning and change result from the inte-

gration of concrete experiences with cognitive processes:

conceptual analysis and u n d e r s t a n d in g . ” This model also in—

eludes the role of individual differences in learning style,

the concept of growth and  development , and a model of learn—

( ing environments that is commensurate with the experiential

I
3—23

—— ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
_ — - -

- 
. -

-_
- .

-
.
. _ -

~~~~~s 
-
~~~~~~

- -
~~~~

-
~~~ 



learning process. W i t h  reference to the latter area , a

c e n t ra l concep t is t hat  tens ion and c o n f l i c t  c h a r a c t e r i z e
exper ien t i a l lea r n i n g  and the learner  need s d i f f e r e n t
abilitie s to deal effectively w i t h  these condit i ons .  The
f o u r  bas ic  a d a p t i ve  modes or ways  of r e l a t i n g  to the
world  ar e  concr ete exper i ence ( Cl~) versus abstract concept—
u a lj z a t  ion  ( A c ) ,  and active experinentati~a (TJ ) versus

reflective observation (RO) . To accommodate this concept

in the  t h e o r y ,  a learning style inventory provides an

i d e n t i f i c a t i o n  of f o u r  d i f f e r e n t  lea r ni n g  abi l i ties rela ted
to the f o u r  modes.  A typology based upon dominan t  learning
a b i l i t i e s  inc ludes  covergers  (AC/AE) , divergers (CE/RO) ,
a s sj m i l a t o r s  (AC/RO) , and accornrnodators (CE/AE)

In a d d i t i o n  to the emphasis  on individual differences

in  l e a r n i n g  sty les , the theory  also emphasizes  g rowth  and

development and normative approaches to these. A three

stage development process from birth to full adult life

include acquisi tion (to adolescence) , spec ia l i z a t ion (e ar ly
adu l thood  to mid -ca ree r )  and i n t egr a t i o n  ( t h r o u g h  adu l thood)

Growth is seen as proceeding f r o m  dependence and defensive-

ness to self actualization , independence and self-direction .

The stage of specialization is particularly of interest to

military training since it covers the period beyond adoles-

cence through mid-career. Kolb and Fry (1975, p.41)

descr ibe  t h i s  s tage as follows : “Specialization , extends

through forma l education and/or career training and the

early experiences of adulthood in work and personal life .

In this stage development primarily fol lows pa ths that
accentuate a particular Jv a r n i n ~ sty’e . Ind ividuals shaped
by social , educational and organizational socialization

forces develop increa sed compe t e nce in a specialized mode
of adaptation that enabl es the~u to master the particular
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- l i f e  t a sk s  th e y  encoun te r  in t h e i r  chosen caree r  ( i n  the

I broadest Sense of tha t  word)  pa th . This  s tage , in our think-

ing, terminates at mid—career althouoh the specific chronol-

oqy of the t r a n s i t i o n  to s tage th ree  w i l l  va ry  w ide ly  f rom
I person to person and f rom one career  p a t h  to a n o t h e r . ”

The f i n a l  e lements  empha sized are  the role of the environ-
men t, the person—environment interactions , and the development
and use of models based on theory to design and imp lement
learning situation s. The authors (p.52) set fort-h three

t heo re t i cal impl ica t ions , based on eleme n t s  of theory discussed ,
for  an appl ied model of env i ronments : ( 1 ) environ ment must be
more broadly def ined than in curren t for mal educ at ional
approaches , ( 2 )  observable and con t ro l l ab le  f a c to r s  in the
environment can be related to individual differences as ex-

I pressed in behavioral learning styles , and (3) person-environ-

ment in terac t ions  must be related in the con tent o f grow th and

I development goals for the learner.

Based upon a survey  of more t h a n  100 s t u d e n t s  who had
completed an i n t r o d u c t o r y ,  e x p e r i e n t i a l l y — o r i e n t e d  course in
human f ac to r s  in management , Kolb  and Fry  developed a t e n t at i ve
typology in terms of personal growth dimensions discussi~d

ea r l i e r: a f f e c t i v ely-complex environments , perceptually—
I complex environments , symbolically-complex environments , and

b eh av i o r al i y -c omp l e x  e n v i r o n m e n t s .  In d i s t i nq u is h i n g  between

I preference models and contingency models for matching environ-

ments  to lea rners , the authors  point  out t h a t in addi t io n to

I typ ical educator or employer goals , the learner ’s growth and
development needs must also be taken as goals , and dctermin-

I ations of environmental factors must include distinctions

between what the learner likes , wan ts , needs or p ref ers.
Military t eam t r a i n i ng  t r a d i t i o n al l y  has  r iot i n c l u d e d  these

I
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goals , and the  n ar r o~ ’ task o r ien t a t i o n  in the a p p l i c a t ion of
ISD precludes consideration of such goals.

Throughou t  the l i ter a t u r e  on smal l  group behavior  the
distinction is drawn between experimental social psychology

knowledge based on experimental , hypothes is  t e s t ing, labora-
tory—based research with its reliance on statistical data ,

labora tory manipulation of variables and social psychological
“laws ,” and the exper ien t ia l  social p sychology knowledge
based on either naturalistic—clinical approach using sub-

jective and clinical inference as essential to observations

of groups in various settings. These two points of view are

restated to invite attention to the criticism that the former

research is sometimes criticized as being “ster ile , dry , and
of l i t t l e  va lue  to those professionals who deal with groups
on an everyday basis ” (Gibbard  et al . , 1974; p. XIV). The
theory of group development reviewed below , with its conceptu-

a l i z a t i on  based in group dyna m ics , m i g h t  provide some insi gh t s
in to  whe ther work in t h i s  ar ea can provide theoret ical  and
empi r ical support  to the exper iaen tal area in becoming more

u s e f u l  to p rac t i t ione rs.

Bennis and Shepard (1974) report on their efforts to

develop a theory of group development based upon observations

made over a five year period of teaching graduate students

group dynamics. The theory focuses on problems involved in

improving the internal communications systems in groups . By

giving attention to the organic properties of groups , the
authors believe that criteria can be developed by which
phenomena of development , learning and movement toward maturity

can be identified . Maturi t - .~ means that  the group can resolve
its internal conflicts , mobilize the resources , and take

intelli gent action if it has a means for c on sen s u all y v a l i d a t i n g
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a
i ts  exper ience . The a u t h o r s  s t a t e  (p . 1 2 9 )  “the  core of the
theo ry of group developmen t is tha t  the p r i n c i pal obstacles

I to t h e  development  of val id  corn~i u n ic at io n  are to be found
in the  o r i en t a t i ons  towa rd au thor i ty and i n t imacy that

I meml)ers b r i n g  to the group .  Rebe l l i ousnes s, submiss iveness,
or w i t h d r a w a l  as the c h a r a c t e ri s t i c  response to a u t h o r i t y
f i gures ; des truc tive compe ti t iveness , emotional exploitive-
ness , or w i t h d r a w a l as the characteristic response to peers

I preven t  consensual  va l i da t i on  of e x p e r i e n ce .  The L -h a v i o r s
de te rmined  by these o r i e n t a t i o n s  are  d i r e c t e d  toward  enslave-

ment  of the other  in the service of the sel f , enslavement
of the  se l f  in the service of the  o t h e r , or d i s i n t e g r a t i o n
of the situation . Hence , they pr even t the sett ing , clari-
f i c a t i o n  of , and movement  toward  group-shared  q o al s . ”

I The group moves f rom p r e o c c u p a t i o n  w i t h  a u t h o r it y

re la t ions  to preoccupat ion w i t h  personal  r e l a t i o n s .  These

I two phases authority (dependence) and personal (inter-

dependence ) have th ree  subphases .  I n the depende nce phase ,
the  th ree  subphases  are d e p e n d e n c e — f l i g h t , counterdeperiJetice-

f l i ght , and r e s o l u t i o n - c a t h a r s i s .  This  phase dea l s  p r i m a r i l y

w i t h  the d i s t r i b u t i o n  of power , and ends wi th th e acceptance
of m u t u a l  r e s p o n s i b i l i t y  f o r  the  f a t e  of the  g r o u p  and a

sense of solidarity but the implic ations of shared responsi-

bility have yet to be explored. During phase II , which  has
thr e e  sub~2~a ses , e n c h a n t m e n t — f l i g h t , d i s e n c h a n t m e n t — f l i g h t ,
and consensual  v a l i d a t i o n, the re  is a change  in emp h a s i s

from power to affection and from broad role distinctions such

as class and professional interests to personality modalities

such as reaction to failures , war m th , anxiety and retaliation.

f According to Bennis and Shepard (p . 1 4 9 )  communica t ions  is

f a c i l i t a t e d  by members of the g roup ’ s acceptance of each

other ’s differences , conflict over issues is substantive and

I
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not emot iona l , consensus  is reached  t h r o u g h  r a t io n a l  dis-
cussion and an e v a l u a t i o n  process , and members a re  able
to accep t th ei r own involvement and other  aspects  of the
group process wi thou t a la rm . The se ch anges also create  a

deeper understanding of how other persons feel , th i n k , and
behave , and it is the ca ta ly tic role of u n c o n fl i c ted membe rs
which represents the power to move the group . By the

i n t r o d u c t i o n  also of “baromet r ic events ,” e . g . ,  removal of
the t r a ine r  to hel p resolve dependence and the evaluation-

grading requirements at the termination of the course ,

provisions are made for the catalytic agents and resulting

process to occur. Additional data and experiences are

necessary to establish the influences of these action-

producing events .

Tuckman (1965) reviewed 50 articles dealing with the

developmental sequence in small groups for three different

set t ings , i . e . ,  therapy-group studies , T-group studies ,
and natural- and laboratory-group studies , and two stages
of group development , i.e., in ter persona l  r e l a t i o n s h i ps

(group structure) and task activity. Tuckman proposed a

conceptual model as a set of hypotheses  of changes in
group behavior in both social and task real ms acro ss all
groups over time . The model took the following form :

Group Structure Task Activity

1 testing and dependence orientation to the task

2 intra—group conflict emotional response to
task demands

3 developmen t of group open exchange of rele-
cohesion vant in terpretations

4 functional role— emergence of solutions
relatedness
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From a det a i led  a n a l y s i s  of t h e  s t u d ies  s e l e c t e d  for
review in terms of the  above st ru ct ur e , Tuckman summarizes
the  developmenta l  model proposed in ~- - rms  of f o u r  s t ages :
f o r m i n g , s t o r m i n g ,  norming  and p e r f o r m i n g  ( p p . 3 9 7 - 3 9 8 ) .

In the f o r m i n g  s tage  the g r o u p  i n i ti a l l y  concert rates on
o r i e n t a t i o n  and t e s t i n g  to i d e n t i f y b o u n d a r ie s  of bo th
interpersonal and task behaviors . Also dependency rela-

tionships with leaders and co-workers or preexisting

standards are established. The second or storminq stage is

cha rac ter ized  by conflict and polarization around inter-

per sonal issues , and emotional responses in the task situa-
tion. These behaviors serve as resistance to group influence

and task requirements . During the norminq staqe , i ng roup
f e e l i n g  , cohesiveness , new roles and new stanh a rds evolve ,

and i n t i m a t e, pe rsonal  opinion s ar e express-~J .  In  the
f i n a l  stage , i.e. , performing, the  i n t e r personal  s t r u c t u r e

becomes the “ tool ot task  a c t i v i t i e s .” As i result of

roles becoming flexible and functional , group tne r ’-;y is
channe led  into task act-i vities , and , wi th ntr uc~ ure issues

unsolved , s t r u c t u r e  become s suppottlvQ of task p e r f o r m a n c e .

Tuckman bel ieves t h a t  t h e  s t u d ie r ;  r ev i e we d  a r e  sugges-

t ive  a l t h o u g h  the  a v a i l a b l e  d a ta  c a n n ot  s u b s ta nt i at e  the

above mode l .  P a r t i c u l a r l y  the s t u d i e s  do ret dei l with r a te

of t empora l  change , pe rmi t  c a l c u l a t i o n s  f o r  r a te  of change
f o r  each staqe , or systernatica lly St  udy t he  e ect of a

variety of independent variables on development. The model

m a y ,  however , p r o v i de  a framework for investiqatinq these

elements which do relate to team operat ions an -t i  t~~ - l m  per  f u r —

rnance needs .

Most definitions of groups and teams incla ic the con-

cept of goal directed behavior. Z a nd er ’ s ( l 9 6 ~~, 1971)

I
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theoretical orientation encompasses group goal:; and group

motives as distinct f rom individua l member creils and motives.

His investigations place emphas i s  on rr- r ber- s ’ olan s  or
a c t i o n s  “ i n  behalf of the whole group regardless of personal
gain to be received ~rom par t ic i pition in  the group ’s work. ”

Also , working groups are considered to be more likely to

be mo re e f f e c t ive whe n they have a clea r c ri t e r ion  of success
since t h i s  type of go~il helps members to def i ne the members ’

tasks , coordinate their actions , and develop e f f i c i e n t  work
procedures. According to Zander , g roup member ’s awareness
of accomp lishmen t  an d f ee l i ngs  of sat i s f a c t i o n  give rise to

several usef u l group propert ies such as a stron ger desire
for group success , increased leve l of effort , more effective

coord inat ion , less s t rain in in terper sonal rela tion s , and

greater member attraction . This focus on group level of

aspir-tion as a p a r t i c u l a r  ]:i-nci of goal t ak e s  i n t o  account
both the conditions of the group and individual motives.

Some of the  condi tions which mi gh t i n f l u e nce i nd ivid ua l
membe r ’s choice of a future goal for an operating uroup in-

ci .4de selection of the performance leve l that can be reason—

~t~ly a t t a i n e d , s a t i s f a c t i o n  associa l ed with various levels

of group achievement , influence of ex ternally-developed

information about the group ’s future , varia tions in the

members ’ strength of desire for group success , and personal
d ispositions toward group membership and pa r t i c ipa t ion  in

developing group goals. The na t u r e of the goal i t s e l f  can

also determine the events which occur within a group, i.e.,

levels of performance , membe rs ’ pr ide  and commi tmen t , atti-

tudes and beliefs , and the contamination of the group . Both

aspects of group mot ives and aspirations or’: included in
Zander ’s theoretical orientations .
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What ii tt le research  suppor t  e xi s t s  fo r  Z ar t ’I c r ‘S

t heo ret i c a l  and me thodolog ical approaches r e s u lt s  f r o m
studies in gr o u p  d y n a m i c s  rather t han group decision—m aking

or problem s o l v i n g ,  and to some degree from studies in
“risk taking. ” Study results on the nature of coop ’ r a t i o n ,
cohesiveness  and qroup performance in dynamic groups are

suggestive . Zander could find little descriptive data or

r e l e v a n t  t heo ry  r e l a t i ng  to the  or i g in of grouP g o il s  and

the i n t e r est  of members in these goal s  ( Z a n ~~er , 1971; p . 4 ) .

The w o r k i n g  a s sumpt ions  Zander  employed to i n v e s t ig at e  how

a group develops i ts  f u t u r e  e x p e c t a t i o n  i n c l u d ed :

1. the ends t h a t  members select  fo r  t h e i r  gr o u p  are

pa r t  of the un i t ’s ongoin g work proced ur es,
subject to change as a result of feedh ick on

group p e r f o r m a n c e.  The f eedback  model stresses

the importance of th e  r e l a t ionshi p between per-

fo rmance  achieved and w h a t  is desi r ed , and the

involvement  of m o t i va t e d  hehav~~o r .

2 . to accommodate the presence of i n c l i v i d u i l  behav io r

in group decis ions and a c t i v i t i e s, four sets of

r e l a t i o n s h i p s  need to be cons~~der e d  irclu~iinq

( a )  members ’ s goal for  t he  gr o u p , (b )  g ro u p ’ s

goals , (c)  g r o u p ’s goal f o r  a member , and

( d )  member ’ s g o - i l  f o r  sel  I , w h i c h  or e  con- ’ p t  s

abou t  an i n d i v i d u a l  and a r e  prop ’ r t  ic :;  of t h e

g r o u p .  
-

3. most import- ant , group level o f a r ;p i r at i on  is a

su itabj e t yp e of goal for i n i t i a l  st udy ,

a s s u m i n g  t h a t  a g roup  a s p i r a t i o n  may be cc - -

ceived as an an a l ogy  of a ye ruono I osni r at i o n.

I
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4 .  Group leve l of aspiration is defined as

the “score members expec t  their group will
a t t a i n  i n  the f ut u r e . ’ The r a t  ionale for

deciding upon this working assumption

i nc lude  ( a)  the o r i g in and changes in

leve l o a s p i r a t i o n  give ope ra t iona l  mean-

ing to the  stages of t he  feedback  model

above , (b )  a f a i r ly s t a n d a r d i z e d  procedure

e x i s t s  for  s t u d y ing the level of asp ira-

t ion and re la ted  concepts , (c )  evidence
is ava i lab le  t h a t  a g roup can i n f l u e n c e

a member ’ s personal  a s p i r a t i o n  by
est ab l ishi ng a qro up level of asp irat ion ,

and ( d )  f i n d i n gs f rom previous research
on individual aspiration provide a way

of j ud ging intui tively if groups , when
they set the i r  goals , d i f f e r  in some
way from individuals , when th ey sot thei r
goals .

The concept of group achievement motivation is based

upon research by A t k i n s o n  and Feath er ( 196 6) and McCle l land
(1 961 , 196 5) . The “need to ach ieve ” exp erimental research

focused the need on the achievement of the group by limit-

ing the feedback to information on group performance .

Investigation of the focus on group versus personal success

was encouraged by McC le l lancl  ‘ s work on ach iev ing  socie t ies.

Zarider (1971 , pp .l76— l98) ordered the findings relating

h i s  e l f o r t  r ; and that of others to provide a t h e o r e ti c a l
f ramework  f o r  e x p l a i n i ng  why a spira t ion  processes fu n c t i o n
as they  do.  The n t r u c t u r ~ f o r  tb o r d e r i n g  took the form
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I
of assumptions and hypotheses  p r e s e n te d  under  tb P - low-

listed topical heading~ within each of which four kinds of

results are discussed :

Thpical Headings K i n d : ;  of PQsults

1. sources and functions of a 1. placerr~nt of a group ’s
group level of aspiration lcv”l of spirurion

2. effects of group success arid 2 . n’otivutcd beliefs of
fai lure r , ‘rd~ers

3. reactions to social pressures 3. evaluation of ~~rforrramcearising outside the group
4. per forrr~rce of tbe group

4 . group-oriented rrctives

5. person-oriented mtives

6 . group ’s aspiration

Z a n d e r  ( 1971 , l i 6 8 )  has be ii  ab l e  to d e m o n s t r a t e  th at

a v a r i e t y  of cond i t i ons  c o n t r i b ut e  to the  i n ;p r o v e m en t  of

group p e r f o r m a n c e  i n c l u d i n g  a r o u s a l of r e mb er s  t o r o s s e s s

a h i gh degree to d e s i r e  for  group success , i n c rea s i ng  go a ls

h i g h e r  t h a n  pas t  levels of s u c c e s s f u l  p er f o r m a n c e , p i o vid ing

feedback  on g r o u p  scores as wel l  as individual scores ,

enhancement of group pe r fo rmanc e due to i nc r easing d i f f i c u lt y
of the task of fects those oriented t e-sord groun nee Is whereas

feedback arouses those with st rorig personal motives.

congruence bet w~ or a member ’ s goa l and the q rn;;: ‘ s r e qu i r e —

men~ is greater if the member ’ s t i t ,  is more re I± ’va;it to the
work of ti - ur g r o u p ,  t b  group  presses the  n; mU r more stronqly

f to perform at a particular leve l , the goa l is a moderate

challenge , and t h e  social  p r o s s u rt s are  n c a r c o e rc ive .

I
I
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h are ’ s (l~~7() concep t ual scheme f o r  the anal ysis of

human interaction is relevant to resolution of issues

r e l a t e d  to the  d fLn it ion and a n i  L y s i s  of a team . h are
c o n s i d e r s  i n t e r a ct i o n  of  members  Lb ; d i s t i n g u i s h i ng  char-
a c t e r i : ; t i c  of a g roup  ver s u s  a col lec t ion of i n d i v i d u a l s .
C i t i n g  the work of several r e s e a r c h e r s, he i d e nt i f ie s  f o u r
features of group life in addition to interaction which

typically emerge as a collection of individuals develops

in to a group. These are : ( 1)  members  share one or more
motive;; or goals which determine the direction of the

group , (2) members develop a set of n o r m s  w h i c h  set bound-

a r i e s  for interpersonal relations and activities , (3) a

set of roles becomes stabilized as interaction continues

and the group becomes differentiated f rom other  g roups ,
and ( 4 )  a ne twork o f int erpersonal  a tt ract ion deve lops
among members (Hare 1976 , p.5).

Th i s  set of ch aracter i s t i cs ca n be compared to the

m i n i m u m  set f r o m  H a l l  and Ri~~zo ( 1975 )  de~’elopecI a’; i

consensus f rom a samp l ing of var ious  a u t h o r s ’ definitions:

( 1)  be goa l— or m i s s i o n — o r i e n te d , ( 2 )  have a formal

structure , (3) h ave assi gned roles , and (4) recuiro inter-

action among members. These authors emphasize that a

decis ion as to whe ther tea m tr a ini n~ shou ld  be g iven to

a partic ular group of individuals should be based upon

crite ria applied within this framework . Recognizing the

sim il a rity between the sinall group and team tra in in - ; char—

ac t e r i st ics , it appear ;; desirable to examine the methodology

of Hare ’s conceptua l scheme for its potent i ol use in

incre~1 sir-ur ; our understanding about fundamental issues in
te ar ;: , and team tr a i r i i - ~ j.
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The basic element: ; of U--ire ’s scheme are ran ’s biolog—

i cal  nature end p er s o n a l i t y  and h i s  e n v i r o n m e n t , w i t h
interactive behavior as a compromise  between the needs of
the  i n d i v i d u a l  and the demands  of t he e n v i r o nm e n t .  The
r e l at i o n s h i p  of t he  e l ements  affecting the  i n ter a c t i o n  of
g r ou p  members may be examined  from the  p o i n t  of view of
process , s t r u c t u r e, or c h a n g e .  Process involves  the
analy sis of act—by-act sequence of events over time . Struc-

ture invo 1ves the same a n a l y s is  at  a p o i n t  in time . Social
change  t y p i c a l l y  focuses on changes  in the  st r u c t u r e  of a
g roup  over t ime . The ca tegor ies  of behav io r  sugges ted  for
i n t e r a c t i o n  a n a l y s i s  are i n t e r p e r s ona l  ( e . g . ,  cooperat ive
probl em solving ) , i n t r ape r sona l  which  i nc ludes  i n di v i d u a l
per formance  as well as tension and a n x i e t y .  Two ca tegor ies
descr ibed for  repre sen t i ng the maj o r dim en sion s of observed
beh avior are form (e .c . , comm unication network) and context

( ta sk behavior)  whi~”- i nc lude  p r o v i s i c : n  for  i n p u t  and
ou tpu t  c h a r a ct er i  s - The a n a l  ysis can he a p l i e d  to
behavio r, personality and role. Rot-h forma l ~nd informal

structures are considered . Group members must solve

problems at both the group level and the individual level,

at w h i c h  t he re  are bo th  task p rob lems  and socia l  i n t e g r a t i o n

problems . S a t i s f a c t i o n  of own goals  p r i o r  to p a r t i c i p at i n g
in group o r g a n i z a t i o n  and t a sk s  is the usua l  case . Con—

s r:’.; ty  t’; norms is necessary to ss~ ‘so probles- a a t  a l l

1 ev-I s . G r o u p s  mus t  meet f o u r  basic needs in order  to

su r v ~~v ; : (1) L — share a common id- ’nt ity and possess a

commitment to the values of the gror~p, (2) A — possess or

be able to qerteretr ; nece sa ry skills and resources to reach

the group goal , (3) 1 — h ive rules for coordinating activity

and enough feeling of solid arity to s t r ,; toqe th ’r to complete

the tasks , and (4) G - provide sufficient leadershi p and

J
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cont  rol  to be o f  fo ot  Lie in r ea c h i n g  t h e i r  goal  .
u s u a l l y  d ev e l o p  i n  the  order  of the  above phases  (b a r e

1976 , pp.l6—l7)_

liar ’s crr.p hasizes the iinport arur’v of the ta:-J: as lb

most  ge ner a l  way of s p e c i fy i n g  the  expec ta t ions  f o r - g roup
behavio r. The task of the group in the broadest sense i:;

to deal with the situation in which it finds itself. Tasks

are described in terms of six variables : (1) kind of task

(goal) , (2) criteria for task completion , ( 3 ) rules  (or
roles) w h i c h  must be f o l l o wed , ( 4 )  method for  imposi ng
ru l e s , (5) amount of stress on members , and ( 6 ) consequences
of success or f a i l ure (Hare  1976 , p.258). This concept of

ta sk can be con t ras ted  w i t h  the c lassic concept of task
r e f l e c t e d  in Mi l ler ’ s d e f i n i t i on as quo ted in Moi ste r

(1976 , p . 9 6 )  : “A t ask  is a group of d i s c r i m i n a t i o n s,
decis ions , and e f fe ct o r  act ivities re la ted to each othe r by
temporal p r o x i m i t y ,  immedia te  purpose and a common man-machine
outp ut . ” What Flare ’s concept suggests , as do o t h e r  relate~I

concepts o f tasks, is that the classic concept of task and

the re la ted  methodology of task a n a l y s is may be the mos t

l i m i t i n g  const rai n ts in e f f o r t s  to develop an opera t ion a ll y-
usable  d e f i n i t i o n  of a team . Perhaps  the  conclus ion  by
Meis te r  (1976, p .151) that ‘ ve ry l i t t le i n f o r m a t ion is

available about how tasks ar e  p e r f o r m e d  in the real wor ld
con tex t ” shou ld  not be interpreted as meaning ta-;ks as

classically defined but rather as tasks whose characteristics

and dimensions tr an scend the na r row concept of man—machine

interaction and encompass much more of the tot <a 1 o i ly  I run —

m o n t .

~;ti’iner (1972) ~~e t  s forth a g r o u p  p r o d u c t i v i t y  t h e o r y ,

“modest in scope ,” st ressing the i n t  egret i y e role of task
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— d e m an d s  and group process . The basic formulation centers

on t h < ’  m a n n e r  in w h i c h  t ask  de ;aa:r i~; speci fy the  need f o r
and use of resources , the ;rdnuuac-,’ of resources determines

the p o t e n t i a l  ( m a x i m u m )  p r o d u c t i vi ty , and the  a p p r o p r i a t e —
ness of processes d e t e rm i n e  the d egr e e  to which  a c t u a l
productivity approximates potential productivity. To

f u r t h e r  e l a b o rat e  on t h i s  f o r mu l a t in n , S t e i n e r  or e sen t s  a
partial typology of t i;;ks which includes divisible versus

unitary tasks , maximi zing versus optimizing ta:;ks, t a sks
which permit members to combine their individual products

(disjunctive , c o n j u n c t i v e, addi tive , and d i s c r e t i o n a ry
ta sks)  , and tasks  which  presc r ib e the proc ess to be employ ed
as well as those which are permitted. In a disjunctive task

the  g roup can accept on ly  one i n d i v i d u a l ’s contribution as

t he  group ’s own ; in a c o n j u n c t i v e  task the  ru les r a t h e r  than
the group dictate selection of the individual who is the

worst performer. An example of the latter is the speed

wi th w h i c h  moun ta in  cli mbi nq speed is i n f l u enced by th e

s lowest  member .  Additive t: i:;ks ar c  group determined , i.e.,

combination of individual contributions equallv—wo iqhted .

I ) i : ;c re t i o n a ry  t a s k s  p e r m i t  the  g r o um  to select  i t s  own pro-

cess for co:’h i  fling individual contrabutions.

Steiner (1972 , pp.40—66) describes options in specify ing
the division of tasks into s u b ta sk s  ~and the matching of

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ,-‘‘ ~- -- -“~~~ 
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u n s p e c i f i e d  m a t c h i n g  of individua ls and subtask,s for divisible

t a s ks . f n  t h e  m a j o r i t y  of case:; of c o m b i n i ng  severa l  sub—

j task uutror;:,*:; into a g roup  p r o  l i c t , the process i s  l i k e l y
to be disjunctive , and  in real life , the integrative process

is p er f o r m e d  by the group to develop a comp lex produc t. When

division and r’ i r t eh in g ~1re s p ec i f  i e d , a c t u a l  p r o d u c t i v i t y  w i l l

f a l l  below pot en t  i~iI product ivity when members fail to perform
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up to the li m it of thei r  resources  w i t h i n  thei r  assi gned
roles. In  the unspec i f i ed case , the group must make

o r g a n i z a t iona l  deci sion s as to who w i l l  do wha t , and actual
product iv~~ty w i l l  be hea v i l y  i n f l u e n ced by th e system of
matchin g and specif yi ng selec ted.

Throu ghout the exposi t ion  of his  theory Ste ine r

emphas iz es the importance of process and the dependence of
prescribed process upon the na tu re  of the task and the size
and composi t ion of the group which per m it us to specif y who
should do what and when in order to be productive . Use of

s u i t a bl e pa y o f f  systems he l~~s to mot iva te  members to per-

form their role more effectively in the prescribed process.

Ste iner  stresses the concept of the group as a system and
the view that “process is the essential bond by which members

are held togeth er i i i  r e l a t ion sh i ps tha t impar t  a qual i ty of

wholeness  to the  g r o u p .  A group cannot  be product ive  for
very lo ng u n l ess  i t  s u r v i v e s  as a sys t em , and s u r v i v a l

r e q u i r e s  t h a t  t b .  gr u p cope with its e n v i r o n m e n t ”  ( p . l 8 5 ) .

S t e i n e r  concludes b’, nat ing t h at  t he  most t roublesome

unanswered quest ions euncern the  goals  which  group act ion

should be directed rather t h an  tb: manner in which it can be

directed .

Hackman and Morris (1975 , p.46) conclude from their

comprehensive rev iew th at  in sp ite of the thousands of studies
of group pe r fo rmance  conducted over the past several  decades ,
l ittle is known about why some groups are more effective than

others , and even less  is known about wha t  to do to improve

the performance of a given group working on a specific task.
* 

The main th r u s t of their  approach fo r  u n d e r s t a n d i n g  group
effectiveness is on the role of the interaction process and

exp licit quar titative assessment of how group interaction

affects group performance . In reviewing severa l  conceptua l
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I
approaches to understanding group proc~~:;ses , wh i ch f i a c k m a n

and Morris refer to as speculations , they identif y the
“pessimistic ” view of Steiner who addresses process losses;

the  improvement  in q u a l i t y  of  solu t ions , i.e., f reedom f r om

error , stemming from the interactions among group members;

the nega t ive e f fec ts  of “g r o u p t h i n k ,” tha t  i n t e r a c ti o n  can
somet imes  resu l t in “assembly effect bonuses ,” and the

views of organizational psychologis ts  f rom thei r  work wi th
experiential training groups or with team building activ--

ities (p.48). The authors point out that “there are sub-

stan tial data which show that training activities can power—

f u l l y  a f f e c t  both the nature o f f  the i n terac tion process in

groups and the quality of members ’ per sonal  exper iences.
But the few studies that have tested the effects of such

changes on ac tual  task pe r fo rmance gene ra l l y  hav e yi elded
amb i guous or nega t i ve resul ts ( f o r  rev iews see Herold ,

1974 ; Kap lan , 1973) (Hackman and Morris 1975 , p. 49).

Ha ckman an d Mor ris , using a paradigm adapted from

McGr a t h  (1964 , p .4 9 ) , present  an org a n i z i n g  f r amework for
examin ing  the re la t ionships  among the i n i t ial state of a
task-oriented group , the grou p i n t e r a c t i o n  process , and the

group ’s ultinnate performance effectiveness. Interaction

process is defined as all observable interpersonal behavior

th at occur s betw een two arb i t r a r y  poin ts in time ( t 1 — t2)
The concept specifies that the stat~e of all system variables

may be assessed at any given “s l ice” in time and the input—

output relationships may be examined for short or prolonged

periods of t ime . Th e u n d e r l y i n g  as sumpt ion  is t h a t  the
variations in group performance can be identified by a
careful analysis of the interaction process which mediates

between input and output.
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The authors cite research evidence from studies which

deal wit 1 input—pro cess relationshi ps, proces s—p r frarmance

re l a t i o n s h i ps, and the full input-process—performance

sequence.. Numerous input factors have been identified as

affecting group interaction including leader attiL ~es,

member persona l i t y  cha rac t e r i s t i c s, grou p h i s t o r y  or

exper ience , group s t r u c t ure , and particul arly the nature of

the t a s k .  Hackma n and Mor r i s  repo r t tha t l i t tle research

has been conducted on the re la t ionsh ip of g roup  proce ss
characteristics to performance outcomes. Earlier labora-

tory research of Lanzetta and Roby ( 196 0 ) fo und t h a t m e a s u r es

of group in teract ion predicted task p e r f o r m a n ce be tter  th an

measu res of task relevant knowledge and t r a in i ng proced ures.
The way the group uses its resources and the procedures it
employs were found to be a t  least as importa nt as knowled ge
of the problem . The previously described resea rch of
Ste iner  ( 19 7 2 )  ha s suggested tha t  t h i s  process can be

systematically investigated through a weighting approach for

selecting or rejecting group members solutions.

In an attempt to provide support in g evidence for  th e
hypothesi s t h a t  group interaction mediated input-performance

re la t ionships , llackman and Morris investigated the input-
process—performance sequence using i n t ell e ct ive tasks

c l a s s i f i e d  as product ion, discussion and problem solving
tasks. The findings from these studies , and o ther  reviewed
by th e au thor s, indica te  tha t  group processes are s t r o n g l y
related to group performance outcome as reflected in

statistically reliable relat ionships but there is little

under st~andi ncj of the substantive aspects of the input-

process-performance relationships .

3— 40

— _______ - - ,
~~~~~~~~~~~~~~~~~~~~~ — a



llackman and Morris (1975 , pp.56—61) describe several

a 
methodological a n d  concep tua l  l i m i t a t i o n s  of r esearch
whi ch account for the failure to de:~ons t r a te how gr oup
in teraction process mediates between input and output

states. These include (1) inadequate interaction coding

systems which do not contain any conceptual or operational

link between the behaviors measured and the determinants of

group  ef f e c t i v e n e s s, ( 2 )  f a i l u r e  to di rectly relate inter-
action sequences to the task goals and strategies being

pursued by group members, and to develop proced ures for
longitudinal stud y of groups larger than dyads , (3) need to
deal wi t h  incon sisten t r e l a t i o n sh i ps be tween group process
and group performance for different types of tasks ,

( 4 )  l im i t a tions of research se t t ing , e . g . , laboratories ,
which hold as constant variables which are known to have

impo rtant influence on interpersonal behavior , and ( 5 )
conservative strateg ies for investigat ing  the c u l t u r a l  no rms
which effect group behavior.

lPickman and Morris (1975 , p.61) propose a three pronged

research approach to group effectiveness involving the

func t ions of the in teract ion process , r e c a s t i n g  the role of
inp ut f a c t or s, and experimentally creating nontraditional

structures and process. With regard to the functions of the

in terac t ion  process , three summary va r i ab le s  are proposed
fo r con t r o l l i n g  the va r i a t ion in measured group per f o r mance
thnr eb~ making the management of the large number of input

variable feasible.. The three summary variables are: (1)

e f f o r t b roug ht to bear on the task by group members , (2) task
per formance st rateg ies used by group members , and ( 3 )  knowled ge
and s k i ll s  employed by group member s . Group in teract ion is
viewed as affecting effort primary through the coordination

of e f f o r t s  of i n d i v i d u a l  group members , and by a f f e c t i n g  the

I
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level of ef f o r t g rou p membe rs expect ( t a s k  m o t i v a t i o n )
Performance strateg ies ire defined as more than procedures;

they invo l ve collective choices about how members go about

performing the task “and desirable performance outcomes. ”

The interaction j rocess can iftect performance strategies

by fos te ri ng the implemen tat ion of str ateg ie s shared by
group members , facili tating the reformulation of shared

s t ra teg ies , or develop ing new ones. In the area of knowledge

and s k i l l s  applicat ion , i n t e rac t ion  processes f unct ion in
assessing and weighting the differential contributions of

group members and in crea t ing cond i t ions  w i t h i n  the group
to optimize the use of all knowledge and skill available .

These influences may he particularly important in preventing

sig n i f i c a n t  “p rocess losses” due to inadequate  inte ract ion
processes , and more i m p o r t a n t l y produce “process gains ”

associated wi th each of the summary variables.

Th e second thr ust of the flackm an and Morr i s  in teract io n

process approach involves the ma n ipulation of certain input

factors to improve the level of group e f f e c t i v eness tha n
might ordinarily be expected from the contributions of the

summary variables. The specific input factors selected are

the s t r uc tu r e  of the norms which guide  member behavior ,

the desi gn of the group task , and the compos i t ion  of th e

group , i.e., characteristics and histories of group members.

More s p e c i f i c a l l y ,  Hackman and Morr i s  are propo s in g th at
performance strategies can be made more task-appropriate by

mo d i f i c a t i o n  of group norms , th e level  of member e f f or t can
be inc reased by t a sk  design , and group knowledge and skill

levels and application can be improved by mani pulating group

composition.

The t h i r d  e lement  in the p ropo sal by these a ut hors is
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research on experimentally creating nonfrad itional structures

anc ! processor; ( ‘t  fectincj g r o u p  e f f e c t i v e n e s s .  t o t i n c j  t h a t
this area ha~ r e c e i v e d  almo st no sys temat ic  i n v e st i g a t i o n ,
!lackman and Morris (1975 , pp .84—87) report on one study

involving three intervention conditions relating to planning

str 1t (’gi(s (strategy, a n t i s t r a teq y ,  c o n t r o l) , and e x ho r t a t i o n
or absence thereof , four—persons groups , and two—task con—

d i t  ions (unequal information and equal information). The

re :;ults indicate that the strategy intervention (first a

preliminary task then the primary task) did successfully

a l t er the in tera ct ion  process of the exper imenta l  groups.
Another important finding was that the control groups did

n ot  di scuss strate gy spon taneous ly  sugges t ing the need for
t r .~~n i n g  in  s t r a t egy u t i l i z a t i o n .  flernbers of the strategy
intervention groups showed more interpersonal problems but

also greater flexibility in their tus k approach in ch ang ing

procedures when needed to improve performance. Members of

those groups also perceived the:rselves as high in leadership

and infl uence , unlike the members of the other two groups ,

whi ch Il ackman and Mor r i s  sugges t re f lec ts the c rea t ion of a

con d it ion of pa r t i c ipative leadership. The authors conclude

th at this  research suggests that  i t  is poss ible to crea te

new , nont rad i t iona l  norm s in g roup s, to trace their effects
on group e f f e c t iveness, to a f f ect the  group in terac t ion
process through interventions , and these changes lead to

measurable differences in productivity.

In summa ry , Hackman and Morris propose that group inter-

action process i s a ma jo r  det erm i n a n t of gr oup product ivity ,
that some selected “input ’ var i ab les s i g n i f i c a ntl y  i n f l u e n c e
group pe r fo rmances and can he mani pu lated to br ing  about
desired result,s , and tha t three “ rurrnary variables ” (effort ,

performance strategies , knowledge and skill) summarize the

I
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most powerful proxima l causes of group effectiveness .

The genera l st rategy sugges ted  fo r  a c h i e v i n g  progress  in
u n d e r s t a n d i n g  and rrianaqinq these v a r i o u s  g roup  i nf l uen c e s

is by development of smaller theories specific to elements

of the performance process or to performance effectiveness

under  spe c i f ic ci rcumstances (Hack nan and M o r r i s  197 5, p.88).

Davis ( 1969 ) set f o r t h  a theory of group per form ance
with emphasis on social interaction and combinatorial

processes involving individ ual preferences. Soci~~l inter-

action “ imp lies that the behavior of one person is in turn
a s t i m u l u s  as par t  of a stimu l u s  complex f o r  the behavior

of a second. ” Davis views grouD behavior as a function of

three classes of variables: person variables , environmental

variables , and task or goal associated va r i ab les .  Fur ther ,
the focus on group per formance is on gro up prod uct , group
str u c t u re and group process about which  he b e l i e ves “any

at tempt to segrega te overlapp in~j and continuous phenomena

rests on uncertain ground” (p.5). The prim a r~ qrie:;tion for

Davis is how individual task-oriented behaviors are weighted ,

comb in ed or whateve r in order to produce a dis ti nc t group
product .  Cen t ra l  to h i s theory  is the developmen t of
theore t ical basel ines  aga ins t wh i c h  real grou p per formance
can be compared . By use of this normat ive approach , Davis

believes an adequate theory of group performance for some

situa tions can be approachea more quickly. Baselines are

concep tua l i zed  as soci al comb in a t i on schemes for  tr a n s l a t i n g
members contribution to the task into a group p roduc t .  One

examp le ci ted by Davis (p.44) is identifiable as an average ,

as in St roop ’s disc ussion of group jud gments in comparison

w i t h  j u d g m e n t  of the  overage member of t h e  group . A
v a r ie t y  of other schemes have been put forth f o r  pool ing

member contributions in judginc , problem solving and learning
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tasks ( e . q . , Toy ’I (s r , 1’) 55 ; 1,’, go on  ~r I cmran , 1 ~i 55 ; I t - sp* .

l9 (
~

2 ;  Steiner , 1916;  L au g h l i n  et a l .  , 1’J1 8; Z~ijo:ic arid

Smoke , 1959;  and Tay lo r , B e r r y  and Plock , 1958)  . The

qc~neri1 conclusion f r o m  ex a m i n i n c j  t hese  a~ roaches is t it

“the direct. per I ormance advantage dispi i ‘,sd  by qr ou~~ ; fl
a r a t h e r  simple exp l a n a t i o n  in a number  of COSeS .

proc i s e l y ,  t h e r e  e x i s t s  a s ir role  pool ing  hy p oth e s i s  con-
cer n i ng  member p roducts that  is at le as t  s u f f i c ie n t to
ex p l a i n a ra th er wid e range of group—in iiv ilust results on

decision—making , problem solving, and learning tusks.

h owever , the model developed b y Taylor  and by Lorge and
Solomon does not e x p l a i n  a ll  g r o u p  I - e r  f o r m a n c e . I t  has
f r e q u e n t l y  overpredicteci  group p e r f o r m a n c e , and t h i s

d e v i a t i o n  remains  to be exp la ined  in m a n y  cases .  F u r t h e r -
more , many d i f f e r e n t  k i n d s  of g r o u p s  have not  b een  s tud ied
in t h i s  i n d i v i d u a l - i n t o - g r o u p  m a n ner , and hence t he i r  per-
fo rmance  cannot be considered in light of this or other
social  coirhinat ion hypotheses. The t a s k  and  ot h er ci r u w n —

st  unces  f r e q u e n t l y  do no t  p e r m i t  either c o p  i n eal  or

mathematical construction of concoct-ed g r o u p  ; “ ( Dav is
1969 , p.47)

Davis (1973) proposes a general t h e o r y  of social

f decision schemes aim ed at a c c o u n t i n g for  the d i s t r i bu t ion
of g roup deci sions by u s i ng  fo rma l h ypotheses  about the
effects of social  i n t e rac t i o n  when the  i n p u t s  are i n d i v i d ua l

rrr ’ u-ib~ r p r o f  e rences  . Dav i s  ci i st in gu i sh c c - ;  g roup  p rob lem

J 
solving as emphasizing the processing of. i n t o r n r t i o n  to

construct t esponse alternatives to fit specifications

laid out i n  the stem of the problem from decision—ma king

as emphasizing the selection of a response from a set of

mutu all y exclusive and e x h a u s t i v e  a l t e r nat i v e s .  The

concern in  both  cases is w i t h  t he  s o c i a l  i nt e r a c t i o n  pro-

cesses , i.e., combinatorial processes , which  in p robl em

I
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solving are termed social combination process and in

decision-m iRing are termed social decision schemes. The

model  proposed is a t r a n s f o r m a t  Len of the  p r o b a b i l i t y

d i s t r i b u t i o n  c h a r a c t c rb ’.inc; i n d i v i d u a l  d i f f e r e n c e :;  to a
group distribution over the same a l t e r na t i v e s .  D a v i s ’
conside rs this individual— into-group model similar to

f;teiner ’s (1972) group productivity model as well as

o t h e r  w a i t i n g  time and group d i c i s i o n  models , except  t h a t
he consi der s his  model to be a gene ra l  case model  ex tend ing
to any n arid r. To quote Davis (pp .123—124) “ the formal

de r iva t io n he re in led to an ext reme ly simple exp ression
tha t  permitted a very convenient representation of (the

social decis ion ma t r i x , D) the hypothetical social process

l e a d i n g  to a d e c isi o n . The m a t r i x  f o r m  of the social

decision schemes to he tr a n s f o rmed in to p recis e predic t ions
about group decision , but m i g h t  even be tho ugh t of as a
“picture ” of the task social sy ~~t er ~ t h a t  has at leas t some

i n t e r p re ta t i o n  b y d i r ec t  inspec t ion. ” The social  decis ion

n u i t n i x  is focused  on tasks  or p r c d ) l e m s  t h a t  r e q ui r e  a

s’ iuence of ch o i c e s , and developing e s t im at e s  to f i t  this

matrix may provide a direct estimate of that which may be

d i f f i c u l t  or imposs ib le  to observe d i r e c t l y .  The v i a b i l i t y

of assumption that the social decision scheme remains con-

s t an t  for  some set of t rial s , time intervals , or i t ems must

be demonstratcrd to determine the validity of the estimation

procedure . Davis ’ research has included exp lo r ing var ious
dis tributions (positively skewed , bi mod a l , symmetrical ,

and uni form) and social —decision schurr ’ ’s, equimrobahil ity,

m a j o r i t y  wit : h a p romor t :  i o n i l i t  subsche r r r e , and a v e r ag i ng .

As previousl y noted one of the fundamental issues

r e l a t i ng  to groups and t e ams  is t h a t  of d e f i n i n g  g r o u p  or
i n  ways t h a t  t i r e  m e an i n r i lu l  both t h e o r e t i c al l y  and

-.
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o p e r a t i o na l l y .  A :; Ihi l 1 and Rizzo (l~~75) en:r hasize , failure

t o  deve l op the Concept of  t :e o r n  limits e r o at l y  progr’ ss in
team t r a i n i ng  and  t o - t m  n e r f o rm u n c e . The f o l l e - :  i n - ;  I isc is :;  i on
of t h e o r y  and d e f i n i t i o n s  of “ g roup ” re l a t  e:: r: - t :  o n]  y to the

f o r e q o ir e r : wb : ;t an t i ve  areas h u t  r i c e  to the oen ’~ e-~ ~ rch1

o~ t eams .  As such i t  p r o v i d e s  some ri~~w i n sj g h ~~s a; :d 
~ t e n —

t i a l  sources of new ap pr c ach ’ ; f o r  inv c c t iq - :it i r:c t h~ concept

ar i d  d e f i n i t i o n  of t e am s .

Sm i t h  ( 1 9 6 7 )  r v i e~-e d m i t ch  of t h~ theor et~. - i i  l i t e ra t u r e
on the  theo ry  of t he  group  ari d de~~i n it i on s  u: - ; -J by v r i o u s
scho l a r s  in  t h e  f i e l d .  I n t e g r o f  i n  t h  - rosear’h r - ~~a t i : t ( T to

he d e fin i t  ~on of gr o c , he nropo ;ed a de~ r:i iti en . to
“ s imu l t a n e o u s l y cc~~~i m i ze  the r v a l u  i t  iy . ’ c r i te r i a  o f  i ’~~r~;ir:r)ny,

conceptua l c l - t r i t e , and  s c i e n t i f i c  i:~~i l i L v . ” S m i t h ’ s d e f i —
n i t  ion i n clu d e s  “ ( 1) t b  l or u - s t  o f  ~~~~ : 0 : :  of t w o  or more
in d i v i d ua l s  o i  n t t y  c h ar a ct e r i z cJ 1 ;  ( 2 )  a n e tw o r k  of r e l e—
vant communica~ io n s , ( 3 )  a sh a r e d  sense of coll- -e~~iee

i Hs it y, an - I (~ ) o r -  or ro rr duired coal ci i sp o s i t  ~ - o r i : ;

W i t ; a s s o c i a t e d  n o r m a t i v e  s t r c - r i g t h ”  (p . l 4 l )  . On~ ohjec ’ ive

of t h i s  d e f i n i t i o n  is t o  overcome the provio ts l i m i ta t i o n s
C ) f d e f i n i t i o n s  w h i c h  hove b- en too P r o - i d  or ton narrow

the rc - Iiy ignoring the di  ut  i i ic t  ive , c;:er ;ent  St r u c t u ra l
proper t ies  of g r o u p s .  The f i r - n t elor c~n t , g r o u p  Sise , is
int erHed to be inclusive of ~-e. - ry i n i i v i d a a l  in .  s :ct- :e--

time who satisfies t u e  Cot  k n i t  innal cri - er i i . The second

e l e r - - n t  , network of conmun jeat : ens , nc :ui r s that each

m em b e r  h i : ;  r ece ived  a t  lea st one c’ornmun i c - it ion r ’ l e - ’ont t o

the e X i S t  once  a r i d  purposes  o f  a r)articuLlr c n l l e c t  iv ’~ u n it

and I hat each member of t set i s  connec ted  w i t h  ov~~’’: other
member by a f i n i t e  number  of  r e l e v a n t  ccc:’munica j n~~ l i n k s .
tb sp e c i f i c a t i o n s  r e g ar d i n g  t i m e  p e r i o d , means  o~
communicat  ion , or or i u i nat.or of the m” ;soge ire i neal veg~

- I
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R e l e v a n t  i n f o r ma t iOfl r e l a t es  to the f low of i n f o r r n i t  ion

about the existence , pu rposes , norms , etc . of ch ar a ct er -

istics of a collective entity. By collective entity is

meant the abstract image of a group  or gr o u p — l i k e  phenomena .
A c c o rd i n g l y ,  t w o  d e f i n ing ch arac t e r ist ics o f a grou p ar e
t h at  every  member received i n f o r m a t i o n  ~~t - least: once which
dealt with the existence and main goal of the  qrouo , and
a f i n i t e  number of communication links be identified

between a given member and any other ru sher.

The t h i r d  element , a shared sense of c o l l ect i v e
identity, involves an observable condition in which each

member perceives himself to be member of or particinint

in some specific collective entity and believes that others

ex i s t  who share  t h i s  same percept ion , t h a t  is a b r l i e f  in
mutual membershi p and in u n i t y ,  an i n t el l e c t ual ra the r than
emotional commitmcrtt . An emotional commitment. is a

variable rather than a defining characteristic.

The to urth element , sh~-re cl goal disposition , 1:; the

tendency to want or prefer some or ~-state or configur~~Jon
of events , which  is recog n ized reci proca l ly  by each member .
Associated normative strength is the sense of rightness or

sense of social duty to accomplish the share goal. This

involves the requirement to have at least one norm present ,

th a t of acr~ n~~1 ishine the gOal. Tl- C m ain shored qo:~l is
mu tu al in t e ract ion  r a t h e r  than some speci t i c set o f

ins tr ume nt al act ions a l t hou gh these are necessa ry  f o r

preserving coi t inuity o. ident-ity.

The above definition of  g roup  is considered f’  Smith

to he of max i mum use 1 (00 use its el mt ‘n ts r ep re sen t  a
“cri tical mass in  0 real empirical sense . This m rins
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I
tha t there should be a sharp i u cr e a : :n  in the probability

that qroup tike phenomena ~- ‘i Il occur Once ob:;ervab’ e con-

figurations of (‘vents satisfy t he four definitional require—

ments. Grouplike phenomena ar~ concerted self-conscious

and of h er  conscious thoug hts , feelings or actions on the

p i r t  of  a set of i nc i i v i c i u al s  (Smith 1967 , p .150). By know-
ing t h a t  s e ver a l  in d i v i d u a l s  form a set and k n o w i n g  the
g l o ba l  n a t u r e  of t he  qrou  goals , norms , roles , e tc .  the
total variance in behavior may ho predicted to some signifi-

can t H ;ree w i t h o u t  hav ing  a d d i t i o n a l  i n f o rma ti o n  a v a i l a b l e
about  each t e m P er .  Groups s t r u c t u r e  t h e i r  beha -iior in such
a way that it is more predictable than generally is the
case for an equal member of individuals not forming a group .

This group structuring is terr ed “supraindividual pattern-

ing of behavior ” ( S m it h  1967 , p.150) . The increased pre-
dictability occurs not only in cur r: -ut but also future

b e h a v i o r . Once fo rmed  the g roup  t e nd s  to have  a f u t u r e  of
i t - s own d i s t i n c t  f rom t h a t  of in d i v id ; i i  r : ’ ; :’r s .  P u r s u i t
of comr;Lr)n goals re:;ult s in deve] I : -  n t  of a v a r  j e t  y c i

m u t u a l l y  suppo r t  ing g roup l ik e  ph en :’ - ’ r t such  as  n o rm at i v e

s t r i t eg i e s  f o r  qoi t  I irnp l I ’m e n  t at ion and fort: i i o n  of  group

r e p r e s e n t a t i v es and i n t e ra ct  i n n .  Groupi i k e  p h e n om e n a  ar e

sequences of h i g h l y  m t  r r e l at ’c -t t een t cent iiurst ions which

at any point in time are cyst e:’-i t ictll y and pro s-ib ilist i—

cally related t o f u t u r e  q ro ’q l ik~ her i or’’n - :t w i t h i n  t h e
c am e  set . “The exp I i ct i  t ion of q r - ?  Li . ke phent )m -~n a may he

f u r t he r  r e f i n e d  by s t a t  j o g  t i  t ¶ he eme~ a. n t  gr oup l i ke

phenom ena are comp lex vv ’nf s f P i i t  t o nI ~ ii cii test a

p r e di c t  able sti~~raindividua1 ~~itt o r ;i i nq of t a  present and

future behavior of mult h u e  i nd i viduals but which also

p e r m i t  such increased p r e d ict  oh lit v wit fia t p r i m a r y

dependen ce  on sheer p h y s i ol o g i c i l - ge n e t ic  c a u s a t i o n  or on

t i t ’ coercion of extern al environmental factors ” (p.151).

I
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To provide the ei: p c ri es I ret ía -n t :~or the term group, the

icie r of r r e l f — c o n s c i o u s  u n i t y  a:’ a t - :  members who manifest

h i g h t  en  i prc ’d jet tb ii it y is ~ cId - :d  which can be used to
d i s tin gu i s h  (iroun ; I rorn n o n — g r o a n s .  The r e s u l t s  of these

considerations pr o v i d e  an ( - x t c r n J l  c r i t e r i o n  fo r  the
scientific utility of any definit ion of group.

~‘m i t h  also identifie s inU-enol e’:alu—i t ivr c r i t e r i a  fo r

the definition of group which refer to the connotation or

inherent logical structure and content of a definition

(p . 15 3 ) . The de f in i t ion shou ld incl ude on ly  as many  e lemen t s
as are necessary to d e no t e  th~ nh-enomena of i n t e r e s t  and no
more ( p a r s i m o n y )  , and should  be orec ise and operational by
providing clearcut rules for  a~si1 icat  ion of c e r t a i n  of i ts

component te rms  to real  world observable e v e n t s , and c l e a r l y

defining all of its cor por c’nt terms (p.154)

Each of the f o u r  e l e m e n t s  of t he  d e f i n i t i o n , gr ou p  siz e ,

c o m m u n i c a t i o n  n e t  “ork , shared  c o l l e c t i v e  i den t  i ty  i n  i shared

goal d i s p o s i t i o n  ar ( ’  e v a l u a t e d  by Smith in term s of the

criteria above . The results or- ’ sumn:atized b”low ~ rid ar e

shown to be elemen ts of a d e f i n i t ion of group necessary for

the e m e rg e n c e  of g r o u p l ike p l i e no r - o n a  - Reading “groap ” a:

team provides some insight into their potential for use in

sat i s f y i n g  the  f u n d a m e n t a l  rr ’ l l r i r e m e n t s  tor  a theory  based

and o p e r a t i o n a l ly — u s a b l e  d e f i n i t i o n  of t e a m .

group s i Z e  — wh ’ n t we o r more m d  I viduals

sat is Iv the stat ‘d er it ‘ i  ía for

rnembc ’rshi p, a group exi :;ts ;

groups include all members —

past—pre:: ‘ i t t  —an d uture ; a

l i t  : ‘r number of e::c r’j,-nt group—

1 1 - p h en o me n a  C) a cul  r s as group size
inc ra i s e s ;  group :; are dynamic and

cmori t in  ia I I ch ang i nq in nat ore
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2. communications — s i m i la r  paL~~:rns of learning ,
network

necessary for pm ’ ’ 1  ictab LI ity of group—

1 ike p f i e n o m ~~na , develop ii ro ig u

communicat inns which must rent the

c r it c ’r i a  of relevancy; i.e., r e l e v a n t
to the  d e f i n i ng  e l ece r i ts  — coll ec t ive

identity, ~ h - i t e d  goals , etc .; neither

direct nor face—to—face , tier t~;a — w - t

comrnun ica t ion are n ecc- : -m ;o  ir y s ince

g r o u pl ik e  p h e n o m e n a  e m e rge  f r om  m u c h

simpler networks

3. shared cc’llec— — a shared sense of identity u n i t y  is
tive ident ity esse nt ial for  concer ted , consc ious

group lilc e p h a n o m an a  to occur  wi th a ny
degree of re g u l a r i t y; th i s  is the

cohesive force which distin gu ishes
the group f rom a collect ion of
individuals

4 .  shared goal — one or nio l e shared 0 0 11  diseocit ion-
dispositions w it h  assoc ia ted  n o r m a tiv e  st r eng th

must be present; role differentiation ,

p a t t e rn e d ac t  lens b’ member:;, develop-

ment of group ac t ions  and g roup

r e p r e s e nt a t iv es , growth of norms and

the like ran erterqe only if the motiva-

tional and i n s t r um e n t- a l u n i t y  necessary

is p rov ided  by t h i s  e l em en t ;  sh ar e d

goal d isposit i on is all c r i t i c a l  to

regularity of behavior; the normative

s t r e n g t h  p o r t i o n  p r o v id e s  the cohesive-

ness that goes beyond self—interest in

achieving shared goal disposition

3—S i
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In a d d i t i o n  to the ques t ion  of nec’ : ; s l r y  c o n d i t i o n s  f o r
the emergence of grouplike phenomena , Smi th also consiclerec1

the matter of sufficiency (parsimony) in terms of several

othe r a n a l ytic aspects of groups . The resul t:,; of his assess-

ment  are summar i zed as f ol l o ws:

1. face—to—face interaction - gene-rally considered

relevant for defining

smal l  groups  r a t h e r  than

groups  in genera l

2. norms regarding means - e x c e p t  for  one norm

re l a t ed  to shared goal

disposition not necessary

f o r  f o r m a t i o n  of a group

and not necessary  f o r

d e f i n i n g  a g r o u p ;  norms

c o n c e r n i ng  moans develop

over  t i me

3. role differentiation — defined as differential task

a l l o c a t i o n, t h i s  is not

necessary for defining a

gr o u p ;  if role differentia-

tion is neglig ible , so is
f u n c t i o n a l  i n t o r c i - neridence

4 .  a c t i o n  — 1055 It ) 10 fo~ g r e m i p S  to ex is t
at  a level  of e h i r t u l  t h o u g h t ,
feelings and qoui disposition

withou t overt ~ict i on s

3-52
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5. d u r a t i o n  — c o n t r a r y  to views of Bogardus

and Vc rd~~, Sm i t h  asser ts  t h a t

endurance through time is not

a d e f i n i n g  e lem e n t  of a g roup

6.  e x t e r n a l  pe r— — being pe rce ived  by nongroup
cept ion of group members  as h a v Ln g  e ssen t ia lidentity and
group membership group elements not necessary;

th i s  is a va r i ab l e  charac te r -

i s t ic  of groups ; other

researchers argue the contrary
view

7. socioemotional — these are variables rather
p a t tern 

t h a n  d e f i n i n g  c h a r a c t e r i st ics

for  a l l  groups

8. mutual and - necessity cannot be demon—
satisfaction stratecl  a l t h o ugh  i t  is  a

f requent occurrence; Bates

and Bobchuk , Hare , Williams
disagree

9. i n t e rgr o u p  — not necessary  fo r  the emer—
rela t ions  and gence of group like phenomena;group representa-
tive roles occur s a f te r  the eme rgence of

a group

Smi th notes that his four definitional elements , as
- I w e l l  as tho se di sca rded above , yield dimensions , and their long—

t e r m  value lies in serving as cr u c i u l  dimensions. Further

Smith states (p.164) : “Thus it becomes an empirical question

whether and to what extent groups are characerized by face—to—
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f ace  m t  - ract  ion , l y n - )  r e : :  g u i  m c ;  g r o g goal  : teceep l i s hm en t
by e n d u r a n c e  th r o u g h t i inc , P.’ a cc, 1 lr ct ivc’ irv-ti t it ’ y p e r —
ceiv t ci by outsiders , b y role d iffc rc ’nti at i on ~‘i n 1  functional

interdependence in t he ace snp 1 i ~1ie;ent o f t a n k s , b y nos i t  ive
i n t e r p ~’r sona l  choices am o n g  tie nor-her :; , by the p :‘~~~vj  s ion of
var iou s so r ts  of m ; a t i  S f a ( m t ’ i ( n : ;  to t he  m em b er s , by Ov er t

action , by r(preee nt ,ativ c roles , or by other char :m 2 t c r i s t i c s

which have not even b e n  c~ u ’; id~~” t 1  t i  ‘re . I’ll of these

cha race r i s t i c s  may be seen a ;  ‘ or  - - i n : ;  a p r o o -~ r t y  spruce of
i m p o r t a n t  e l e m ent s  of  gr o u p s , so tb  g e ner a l  s c i e n t i f i c

problem to be faced is to explain n:-j v ee-’~nt  thro-a’Th t h i s

~ r o p er ty  space in a sy s t e : : i t i c  w ay . ” Sm i t h  also emphasizes

t h a t  h a v i n g  a prec ise  ( 1’ f i n i t i( r-i of g r ou p s  p er e i t s  the
conduct of much need ’d r e s e a rc h  such as prevalence rates

and dete rm inan t s of ra tes  fo r  a l l  k i n d s of groups , determina-

t ion of n u m b e r  of groups  and s~~mpl  ing of groups rather than

sampling group niembers , group form -m atio n and rate of group

f o r m a t i o n , and g roup  deve lopment , g rowth  and ch a n g e , and
general social theory. The critical aspect of Smith’ s

app roach , i.e., the strategy of “focusing on enerc;ent group—

lik e (team) phenomena and buildin g a construct suitable tor

den o t i n g  t h i s emp i r i c a l  r e a l i t y” seems p a r t i cu la r ly  app licable
to the requirements o f team s , team training and team perfor-

mance. The need for advances on both theoretical and

empirical levels has long been recognized . For example ,
j o rge  et al. (lt’58) reviewed the literature on group perfor-

mance in problem solving , not i ng the v a r i o u s  a o l  o f t e n
artificial definitions of “groups ” (statisticizec i , climatized ,

concocted , ad hoc and t ra di t ion~il) and cautioning against

qener~i l i z i ii ; p r i n c i ples developed f o r  s p e c i f i c  groups  u n t i l

underly ing assumptions relating to each group .- :ere v a l i d a t ed .
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This  sect ion of t h e  r e por t  h u m ;  e x a m i n e d  de~’ e 1 i, nm - ~’n L s

and trends in thi uries and ine thodoloq i es in bo th  t~~- -,im train—

ing and small group behavior research. Few r ecen t  advances

or research projects in team t r a i n  i ii ; have been  identit i?Ll .

I Team training concepts appear  to be h e a v i l y i n f l uen c e d  by

u n c o n f i r m e d  f i n d i n g s  such as t h a t  i ndi v i d u a l  p r o f i c ien c y

achieved in t r a i n i n g  is the keys tone  to r e qu i r e d  teacu per-

formance. In contra st, the review of the sm~ull group beh-~v-

ior research literature indicates an i n c re as i n g l y  l a rge  n umber

of p u b l i c a t i o n s .  A m u l t i t u d e  of po tent ia l  c o n t r i b u t i o n s  are

described f o r  developing new team , team t r a i n i n g  and team

pe r f ormance concepts , and employing more sophisticated research

s t r ateg ies. Theo re t i ca l and methodolog ical contributions are

available from several substantive areas such as exJ ’-nrien~ ia l

lea rning , group productivity, group growth and development ,

group i nterac t ion  ana lys is, and group theory and cl:finition .

These developments are discussed in terms of potenti :tl con-

tributions to resolving basic questions relating to te am con-

cepts. growth and development of teams as units , analysis of

team task:; and performance , and associated t e a m  training

strategy requiremerlts , particularly an Instructional System

Development model for teams.

I
I
I



4 . 0  F I N D I N C h  ON STJR STAh T 1V i :  V~~~ I1~3LEg

4.1

This  sect ion of the repor t  addre ss~~:; substantive find—

inqc; from research in the team training and small group

behavior areas including group perforr:ance . Ti :-~ ob j ect ives

are  to review these  f i n d in g s  and to d e t e r m i n e  what relation-

ships mi ght exist ac ros s disciplines in te rms o f variables
associated with the two previously—discussed elements of

the inst ruct ion system developme nt model , i.e., ciev-elopment

of training requirements and operational evaluation of train-

ing. The former clement requirements are vi,ewed principa l l y
in terms of team definition , ana ly sis an d  ‘ve lopment  concep t s .

The second element requirements are examined in terms of

team performance and operational evaluation of training.

The organization of this section focu:-;es first on find—

ings from t eam  training research and then on small group

behavior similar to the o r g a n i z a t i o n  of the p r o c - c li ng  section

cover ing theory  and methodology. Efforts were  mad e to

prepar e a matr ix compos ed of team training and small group
behavior findings using the ISD stri :sture (‘rable 1, p .24)

ii~~~ A l t m a n  and  M c G r a t h ’ s ( 1966 , p p . l O 4 — U i 5 )  cl ;s i fic at i o n

scheme . This approach was found not to be feasible for

several reasons , particularly the w i d e  variations in defi—

nition of terms and experimental designs. A detailed

descriptive analysis was conducted t:, identif y suctuestive

rela tionships which offer opportunities for further develop-

meat and potential operational applica t ions to team training

and team performance.

~L.ANK—NOT i lL : .
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~~Tt mn ~ I In .
Hriqgs and  Johitston (1967) evi  -wed and siie-rnarized team

t r a i n i ng  resea rch , i nc l u d i ng  t h e  r own n or  ies of t c ’s  labor-

a t o r y  i n v e s t  i q a t  ions  corv luct -d du r i n g  t he  p r i e d  196 3 — 1 9 6 7 .
Findings ar e  d i scussed  in t e r ms  of (1) t i;;k variables ,

(2) training variables , and (3) c on i i n u n i c a t i on  v a r i a b le s .
From th eir r e v i e w  and s ynt h ec ;i s , these a u L hor s  deve loped
suqqest ( ’c l  pr i nc i ples  of sys tem design and training, which are

of ten quoted in the literature . Several difficulties

assoc i r it ed  w i th t ‘riese p r i n cip l e s  Ic ’P d to  he cons ide red .

Some of the difficul ties arc : (1) almost all of the research

findings are from laboratory investigat ions , (2) the princioles

are not relatable to a team training theoretical foundation ,

( 3 )  a l t h o u g h  p re se n t e d  as “suggestive ,” the p r i n c iples have  not

been systematically tested , and ( 4 )  c o n t r a d i c t o r y  evidc ; ’ c h a s
developed since 1967 , e . g . ,  Kla us and Glaser (1970) findin ;s

of decrement s in per for mance under a par a llel struc ture as a

result of the redundancy which produces interference between
skilled and less skilled workc-rs.

Pe rhaps wha t has been lost s i g h t  of in the publicizing
of these suggested principles is the following quotation from

Bricjgs and Johnston (1967 , p .25)

“But can we now conclude that individual training is
superior or at least not inferior to team training? We
hesitate to do so for there still are those real—life train—
ing situatimeo s , and obv ious ly, int e l l igent  s ys t e m  i nn ag e r s
do n ot  spend f unds for team training when such is not
n e c e ssa r y .  F u rt h e r , the  RAND—System Development Corporation
research on t eam t r a i n i n g  (Chapman et a l . ,  1 9 59 )  has pro-
duced some interesting and persuasive theory (Kennedy, 1962)
and we h~ sit~~t,e to reject that long—term p r o g r am  and its
basic assumption that team training is nece;;sary.

I’erhap:; the answer lies not so much along a coordination
(1 ~ I l c 1 i 5 3  I en  , a:; we ~I5S1ir 1Cd i n  d u-i iqni nq the  t ask  c; for 1 :xpL ’r iments
T I  and V , [si t  c o n c e i vab l y  t h e  d i m e ns i o n s  of s y s t e m  comp l e x i t y
aru ( 1 input coinj  dcxi  ty  and uncer  t a i ni t  y m ore d i ret 1 y do t ermine

4— 2
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TABLE 2 — VAR [ABLES R E P O R T E D  O’I BY_Fg~Ing:; & J ON -k ; T O N  ( 1 9 6 7 )

Task Training CoIrrmfflicat ion
Var wblem; Var iables Variables

1. ta sk  orqanization/ 1. task f idel i ty  1. verbal oori~u i u i —
si raict ir - 

‘ cationsa. equ~orent/

a. centrali~ -u t : i o n  procedures a. conten t
b. skill r~~ui re— analysisb. l - r r a 1 l L ’ l vs . r~. ritsserial

- - - 2.  team i n ter ac t i o n
c. iso-ut ;idelity

C. t:’ear organize—
tiofl d . c)utr ut fidelity 3. team proficiency

4. tine
2. system load 2. per forrr~ nce ~e.edback

effects 5. coordination
a. systematic .

variation a. intrinsic ROR 6. cam’runicat ion
h. extrinsic KOR disciplin

h. load balancing
c. iriforratior, ‘ -7. informat,ion

content EKORc. load and channels
training ci. c-org dc-:: f -

~ dhac-k
8. i i r t  ~~‘;1 ~erat (u

~eha,’ior
3. operat ing procedures 3. i nd iv idua l  vs. t eam

training 9. reciprocal/
a. flexibility nonreciprocal

a. t~~~ Lm ri~a;i;er
b. procedural repi ic ’ r i - ct  10. appropriate/

planning nonappropriate
b. previously fereback

~-~orkin~;
tcv ;ntd:er 11. utrce s condition. ;

c. train in -~ 12. can~run icat ion and
rro:, i v~d as tc’~ua per fo rmance
indivi- ; ftma l vs.
t r a in i r e r  as a a. artount
team b. tyj -.ea

ci. t c ’ m r  c~~ ed in—
cition

( c. r;ynt r ; I cxxrplexity

~fl p ’ it,

conpiexity arid
ti n;” ‘rtaiflty

4. operator r 11c m ’ -mi t

4—3
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w h e t h e r  i nd i v id u a l  or t -a i r  t r a i n i n g  is the more e f f i c ie n t
t r i  l n in q  p rocedure . Cert a i r i ly ,  full— scale a i r  t r a  I f  ic
cent rol opem itions and on a i r d’~ rens e s y st em  such as SPGE
are  complex , and t h e  t o t a l  i n p u t  to these sys tems  is con-
s i d e r a b l y  more v a r i a b l e  and  less; m re c ’i se ly  sensed t h a n
were the inputs to the radar control tanks utilized in the
presen t  r ;er ies  or t h e  coded in: i ts  in t h e  I lo r r o c k s  et  al .
st udies . U n d e r  these levels of com;plex ity and i n p ut
u n c e r t a i n t y  the bas ic  conceots  :)r c)oosed h~’ Kenned y (1962)
a l l  a rgue  s t r o ngl y  for  team trainin g ; one cannot develop
a syst em a w ar en r ~ss , an i n t c o q r ; i t ; eci model  of  t h e  ( c or n i l e x )
environment , or exp lo i t  f u l l y  Lao se l f - o r g a n i z i n g  c a pab i l it y
of larue teams without team traininj .

T h e r e f o r e , we do conclude  that highly-skilled team per-
formance in complex systems does r e q u i re  team t r a i n i n g .
But , we can st-ill ask the question: how much team training
relative to individual training? The question has not been
the subject of emp irical test in tr u ly complex sy stem s. ~--e
predict the answer would be most interesting. ”

The following conclusions were drawn regarding the

cited variables in the summary report (Rriggs and Johnston ,

1977)

1. team structure - a hierarchical structure is more j
r e l i a ble , r e q u i r e s  less t r a i n i n g

and te rm its an open communica t ion

S ystc± ra

parallel substructures within a

hierarchical structure are pre-

ferred to serial structures

becau s  L ean  p e r f o r m a n c e  is less

dependent on the least skilled

w o r k e r  and  lo rd l i i  iriciny is more
e a s i l ’~’ c a r r i e d  out

2 . i nt eract i em — m m ir ;ur ’r I n t  r a c t i o r i  bet  we ’n team

mi r bers fost ens superior team

- rIo rnanco
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3. load — teams can learn t.n adant

to an incrc as e in load on

t he  sys L O E f l  pro-i  id - ‘I the

operating procedures p r _

m it  such f l e x i b i l i ty

4 . feedback  — d e tr i e  f i ne  s e s s ion -:; f o l l o w —

in - ; team training sessions

help through K O R .  Con-

clusions from the literature

include : C m )  KOR helps shap ’

behav ior in th s;e t cam t a s ks

which contain relatively

l i t t l e  feedback , ( b )  i n d i v i d—

u a l - su r o c i  Nc KOR ( r a t h e r  t h a n
total team KOR) is desirable

when one m m  to commensate

for  the  d e f i c i e n ci es  of h i s
I c mrwia I e ( n )  , ( c )  k-~ k mu s t  bc

contro l I’ d rat- m’r care fully he

the  i n s t r u c t o r  to m eet  t h e

u n i q u e  needs of d i f f e r ’ ’nt
stages of training , and

(ci ) t. ‘ams at t ; m t  to maximize

those aspects of portorrnanc’e

ao-a ;mt which t ni ‘ e  recei-;e

specific and s i r r m p l . - KOR even
t h o u - o h  other aspects of team

perfor n -m n c: ’ may suffer in the

process

~~~~. oj.~ rator re~i 1 ico -mri nt  — o p e r a t o r  r ep l a ce men t  can have

a t e m p o rar y  deleterious effect

on t o o  performance especially

i f t he  r epi  m c e : m r e n t  i t ; less

skilled than the man r t ’m l i c o e d

4—5
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1 . co o r d i n a t i o n  — m t  r i f e im j i m t t - r r c ~ ions involv ino

‘rba 1 -
‘ - - n u n  i ra  ion r; are an

i n c b - :~: t o  t h e  level o~ t r a m

(- e ar d  i f l a t  i~~ni p r e sen ’

7. communications — wi~ t n  m m ; ,  f - ice s exhibit

p r ( ) - ;r e s s l v e i y  les s  v o l t r o p e  of

C e m ! t t t m n i C a t i o n t ;  a r r i the pattern

of t hi m-m o mer;saqcos change as

f ;m n c t i o n  of b o t h  t r a in i n ;  a n - h

task variables

1 . f o u r  ge n e r a l  ch - a r a c t e r i s t  L c s

of c o m m u n i c a t i o n s  b o t - w - - e n

nerebors i d e n t r i fj c - d  r e l a t e  tg :

(1) reduction of innut

uncertainty, (2) evaluation

o f w h a t  i s k n o .n , (3) ex- Imir —

iflq courroc ;; (1 ac t ion , a n I
( 4 )  l e m c h cm;h i p c o n t r o l

nem ;sages devclop

2 . leadership control r e su L t s

i.n a d i s c i p l i n e  on the f e - r im: ;

i n  t he i r  c o mmu n i c a t i o n s

3. time stress fosters cdsrraufli—

cat ion di;;c; ’~~i r ’ , i.e.,

f c v ’ r  c e n m u n i c - g  i arms , more

ob erf i ye in ferm i t ion con—

t i n t

4 .  a v a i l a b i li t y  of i n f o rm at i o n

messa lt’:; in a svst - e:e

markedly influences tim-

con te n t  of t e a m  c ’ o m ’L n u n i c a —

t i on

4 — (



5. the  volume and con-

t r o l  of  communica t ions

can b-a con t ro l led  by

i m m e d i a t e  feedback  bu t

such f e ed ba c k  can pro-

duce u n u s u a l  e f fe c t s

on p e r f o r m a n c e

1 . l a b o r a t o r y  research

on team communications
i n d i c a t e s  t h a t  t he

less interoperator
interaction , the

bet ter

~~~~~~~~~~~~~~~~~~~ 8. ~~~ ivid~~1 vs. team tra~~ ing — direct evidence for the

sund riorit y of team

training over individual

trainin g does ma t  exist

The above- ~~~~~ ~~
, ‘arch by C h a : r an  et a l .  ( l~)59) investi—

g at e  ‘ h * -  co nc e p t  - ‘ the  t~~~~~~ i ~is a r y r it h e t ic  o rg a n i s m  of  wh i ch

the n ;r Ls-r s  ar e  co ’ n on c -n t s .  b - i ’  ~ tha r I i m i t i n ! t he  observa-

tions to inj t out m t conditions ans t m  inferring what

t r a n spi res between t h t w o , t h ese reseat ch~ 
f ocused on the

process of a t  p t  i t  i n n  by t h e  t o - m i  to (r’;~-r~p-:. ’ ~erist ics

of the envi ronrneog , (-r; )!masIzi n - i  counitive aSp 0 S

The dcvelop;-’m nt of coordn it iv ski 1 is is stressed as n

ePsi  ‘ii t i al  to t c-am members k n o w i ng  L a m  t t n do , wh e n  to do i ,

and partic ular] y ~--hy (hi ’, m ;houlcl t ake  pa r t i ct i 1 m r  a c t i o n s .  A ;;

a result ea ’h member w i l l  n o t  onl’~ perform his j ob  effectively

but wil l f a c i l i t  a t e  r a t  It r t h i m  interf ere w i t h  o ther  team

I I ~~)



d e v e l o p m r m i t  process inc lude  an :1.-smr en - oss of the t o t a l  system
by each  member and til e r’latior ;sh i p of h i s  t a sk  to a l l
other ta sks , an u n d e rs ta n d i n g  of  the characteristics and

functioning of the environment and the relative importance

of va r ious  events , and the d e v eln ~ - c - en t -  of i n n o v a t i o n s  for
better orqrmni - zinq and pert ornis ; team activities . As

Chapman et ai.  (1959, p.267) write : “Our resear ch indicates
that these are the conditions necessary to promote organiza-

tional learning: clar i fy t ime goal , qive the organization as
a whole experience w i t h  tasks of increasing d i f f i c ul t y , and
provide i mm ediate knowledge of results. ”

Some of the specific findings from their investig a t i o n s
of four c’r ewc;  in RAtI[)’s Systems besearch Laboratory were :

1. organ i zational goal - each of th e fo ur crews
( 3  USAF and 1 college s tuden t )
g r a d u a l ly c am e  to behave as

if  it  w e r e  a r e a l — l i f e  s i tua-

t i o n  becoming de- ol y  i n v o l v ed
w i t h  t h E ’  o r - p m n i z a t i o n ’ s goal
and i ts successes and

f a i l u r e s

2. team skills — re mmibe rs  of each crew became

an i n t e g r a l  u n i t  in which

rr cinv m e  r h ’ ; - - ndemmc’ jes and

coo rdin a t ion  s k i l l s developed .

A m ; e a c h  cre~-i lea ri ed to per-

form : more effectively, the

l e a r n i ng  showo l i t s e l f  in

procedural short cuts ,

re — m ;siqnment of f u n c t i o n s,

a n d  i n c r e as ed  moto r  s k i l l s

to do the job faster and more

a curcitely

4—8
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3. t e ’ d h ick  — “ d e b r i e f  ings ” fo l  lo-.-; i rm g each session

wore  c o n s i d e r e d  c r uc2  i - i  to l e a r n i n g
and led to i irs - roved p’ s f e r r  ance bu t

the con ten t  of these  d isc us si o n s

could not he  r e l a ted  to cr- -w develop-
ment

4. load — crews continued to operate very

e f f e c t i v e l y  t h ou g h  the t a sk  w~~s
increased threefold; discr i :- :ina t i c ) rm

of i m p o r t a n t  f rom u n i m p o r t a n t

i n f o r m a t i o n  and develo : . nt of

short  cu t s  o c c ur r e d

5. s t r e ss  — s t r e s m ; c m s  f r o m  i n c r e a s in g  task load
( f a i l u r e  st r es s  and di:;comfort

stress) w c r ’ v i  ewed as mos i  t ive

factors in irc r a r o v i n - ;  m m - - r f o r m an c e

Glanz.’m (1962) summarized a series o f  t e~m n  t r a i n i n g
investi g m i  ions , conducted over a period of y e ar s , designed
to i d en t i t y  the st r u c t u r e , f u n c t i o n i ng  and t r a i n i n g
prob lems  of N av y  o p e r a t i n g  teams . Ot h e r  o b j e c tiv e s  i nc luded

d e ter m i n i n g  t i e  r e l e van c e  of experimental and social

psycnoloqical research on group s t r m a c e t u r -  and  e f f i c i e n c y  to

these requirements , and  r e d u c i n g  t he cci t i cal aunects of

team activity to laboratory proportions . The d i r ect  exam—

i n a t i o r m  of o p e ra t i n g  team ;  m ; l  r u ( ’ t U r ( ’  an d  act ivi t i-e s in t e r m s

of :m-Lw ork of interactions or communications in-:olv-ol

meas ure ;; of i nt e r i c t i o r m , centraliz ition , OV o r l f l i h i nq,

coordinat ion and ex t r a - - I E l m  in p u t .  The f i n d i n gs  on these

( var i ab le s  ar e  su m m a r i z e d  as f o l lo w ; ; :

I
1 

‘~~“~~~~

_________ _______ _______ a



1. interactions — in the tear:z st :udied a member

responds to another member

only at a given point in the

sequence of tram actions; the

sequence is almost completel y

fixed ; i.e., deterministic

not probabilistic

2.  cen t r al i z at ion — c o n t r a r y  to expec t a t i ons ,

a l though hi gh l y  cen tra l ized

w i t h  regar d to rank and

r e s p o n s i b i l i t y, teams were
not centralized in the commun-

i ca t ions or i nt e r a c t i o n  sen se

3. over loading  — problems of overloadi ng of the
commun i ca t ions  ch annel or

heavy r e q u i r e m e n t s  w i t h  re:g ect

to c o o r d i n a t i o n  not f o u n d

4. coordination - teams showed successive coordin-

a t ion  but  not  simu l t a n e o u s

coordi nat ion

5. extra—team input — very l i t t l e  inpu t g e n e r a t e d  from

the general environment or

other teams carrying out  related

work

Gianzer concluded t hat if team [er fnr m ;m mn c t ’ can be v iew e d

a;: a chain of Individu al responses , there are severa l r e a s on s

f rom an e f f i c i e n c y  p o i n t  of v i e w  f o r  m i n i m i z i n g  team t m a i m m i n g .

I
I
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A d d r ess i n g  the m a t t e r  of i n p u t  r ec ;uir r :var mts  as a c r i t i c al

f a c t  or in c o ns i d er i n g  i n d i v i d u a l vu .  team t r a i n i n g , Gl an z e r
;;t ; m t s that t e a m  t r a i n i ng  cannot  he d i sm ensed w i t h  because

a l l  i n p u t s  used by team m - m b - r s  c anno t  be sp e c i f i e d  for  use

i n  in- i  iv  idua  1 t r a i n in u .  For e x a r e o l i  e , two specia l  cues a re

hard  to ; m o d u c e : ( 1) cues f r o m  special  aspects  of o t h e r  t i - m m

rw’rmh~- r s ’ a c t i v i t i e s, such as sounds of o t h e r  members , and
( 2 )  cu ’s from t h e  e n t i r e  cha in  of p r e c e d i n g  a c t i o n s .

G i - m n z e r  ( p .  382)  wr it e s , “ i n  sum ; m a r y  i t was fo und that the
t o  m m is  a comp lex or ; m n i z t t  ion of in t -er l oc k in y  responses

whose p r o f i c i e n c y  could t h e o r e t i c a l l y  be reduced to the

p r o t i c i e n c y  of t he  i nd iv idua l  composing i t .  The success
of such a r e d u c t i o n , however , would  depe nd on much  more

i n f o rm ation about teams than is cur r en t l y  avai lab le . ”

With regard to the examination of t e a m  training pro-

cedures , several administrative as wall as t r a i n i n g  c o n te nt

(obsolete e-:;uipment , etc.) problems surfaced. Other problems

noted wer e  mL~ e;mct of sat isfact m m y  p r o fi coi e n ;y measure;;,

limits of ti me f o r  t r u t  r i g ,  and  t echn ica l  clef iciency of
m e a s u r e m e n t  m p p r o m c h e s .  E r ro r  da t a  was co l lected  ove r a
l ive r; on th  per iod  on a t o t a l  of 501’ exercises from 72

diff erent . s h i p ; ;  u s i n g  d C , sh ip  con t ro l  and qunne ry  teams .
Er ro rs  we re an alyzed with respect to frequency of occurrence ,

t e a m  posi t i ons  and types of activities involved. The general

i e s~J Ls r~ - I cit  en to team t r a i n  L n ;  }) t o c r - d u r e s  wi ’  r e  : ( 1)  e r ror
r a t  E - a  w e re  n o r  ‘La ~t h i g h e r  fo r  h i g h e r  r a n k i ng  team m emb e r s

h i m  f or lo . ’.-er r an k s , ( 2 )  onl y a s m - m i l l  ; ) r c g o r t i o n  of e r rors
wi i t r  c o r re ct  E d  w i t  h in t l i e  team , ( 3 )  t he  r e s p o n s i b i l i t y  for
e r r o r  cor r e ct i on  i n  mo st  case;; w a s  not - c l e a r .  The e m p h a s is

on m i  v i d m i l  t t i me m - n m h e r  e r ro r s , r a t h e r  t h a n  t h r o ugh  any

h i g h e r  o rd e r  ( ‘o n r d i f l d t  ion of p e r s o n n e l , and i n e f f i c i e n c y  in

COr r e c t i m i - ;  t i m - ; ; - e r r o r; ; , We re contrary to i n i t ia l  expecta—

t i o ns .

I
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Glanzer ’s examination of the e xp e r i me n t a l  and  social

psychological literature for Potential contribut ions include-I

a t t e m p t s  to set f o r t h  a comprehens ive  sot of v a r i a b l e s  or
d i m e n s i o n s  to descr ibe  groups , t e c h n i qu es of gro in str ;stim mr e

a n a l y s is , the relationship of attitudes , percemtiorr s and rooti—

va t ion to group p e r f o r mance , studie s of the use of special

techniq ue;; for the improvement of group performance , studies

of the relation of individual proficiency to gro mp oerforrnance

and studies of communication networks . Two areas selected for

rev iew were the group network studies by Lanzetta and Roby and

Rose n berg and Ha l l .  Gla n z e r  no tes t h a t  the Lanze tt~ and Rohy

s tud ies  touch on l y t angen ti a l l y  on tra i n i ng , ~.-;ho’reas Rosenbere

and H a l l  approach the problem more d i r e c t l y  ( h a l l , 1957;
Rosenberg , 1951) ; Rosenberg , l960a; Rosenberg, l9(~0b;

Rosenberg and Hall , 1958) . These latter authors define structure

in terms of information feedback and the comDosition of feedback.

Gla nzer be l ieves the  f i n d i n g s  f r o m  the se labo ra to ry studies  are
of less i n t  “r e s t  t h a n  the  gene ra l  approach  w h i ch  i n v o l ves  ex:mr: -
i n i n g  e x p e r i m e n t a l ly a c e n t r a l  p a r t  of the tear- ; t r a i n i ng  process

expi r i m e n t r m l l ~i , and i t  move s the team t r a i n i n g  :r o ~~iom ; : i t r  tim - ;

area of learnin g theory (Glanzer , p .39~)). Specifically, Rosen—

i-erg and h all (1960) reduced social i n t e r a c t i o n  to feedback

condi t ions  and prepar ed the way for  inves tigati me j theoretical

needs through learning theory . Glanzer concludes t h a t  r ;u c im of

t h e  previous work on groups has been d i r e ct - i ’d  a t  t he  p rob lems  of

motivation and organization , and more recent work has  d i re vt e d

citt .:rm cion to time mechanics of training t b -  indivi cluil within th-

team Si I t :  t r i g  . lie notes also a cj  ro ’- :incJ i porec i - ‘ ion of the

spn c ial ch ,m r~i c t n- ris t ics of  t h e  a c t - u t ]  I c - m m  mm ; om no m; c i ~~ t he  l a b —
e r a  t u r y  d i  scuss ion q r c m u p

(; l i : ;er  and  h i s  i a :;oc  i m t e s  c o n d u c t ed  a ser ie s  of l a b o r a t o r y
s tu d i ’- ; ;  ot  t am per f o r m : e i m i c e  and  l n i r n i r m  t h e o r y  ( r ’ m i n f o m c e ; ; e n t )

d u r i ng  t h e  p ’ ’r iod  1 ’) 6 0 — l 9 6 7  ( I ~l a m m ; ;  and G l t m ; e r , 1068 R i - m u ; ;  ari d

G l a u t - r , i~) 7 0 )  . Two— to tour — mi t - in t i - - t m - ; ; ;  l ear n e d  t i  r e Sr ) Of ld  t o

s t  i m u l u m ;  l igh t  p r e s e n t i t  i o n ; ;  wit Ii l e v e r — p r e s s  in c  r- un o n u es  o t
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two to f o u r  seconds d u ra t i on . The e m p h - t s is  in the:;’; s t u d i e s
was on v i e w i n g  the team and team p r o d u c t s  ~t s  a w - m o l e  t h en -b y
p r o v i d i ng  the opportunity to i n v es t i g a t e  t h e  e f f e c t s  of
v a r i o u s  c o n d i t i o n s  of t e ; e m  r e i n f o r ce m e n t  on t e  i ;-  or o f i c ic -n cy .
Sub ]ects were a l l  male , senior h i c :h  school s t ub - r a t s  pa id  on

f an h o u r l y  bas i s  fo r  t h e i r  p a r t i c i p a t ion . A l l  ;; mb~~e ct u , bo th
operators  and m o n i t o r s , rece ived  i r l d i v i ( t u a l  p r a t r - m i n i n q  in

the  t using s k i l l  used as the  b a s i c  team rneg~o m l : ; - . The theo-

r e t i ca l  f r a m e w o r k  f o r  the  va r ious  s tudio:;  was  h-j~~ed on

research wh ich  has  shown t h a t  f r e q u e n c y ,  p a t t e r n  and  accu racy

of an i nd i v i d u a l ’ s response can be r e l i a b l y  m o d i f i e d  d u r i ny
t r a i n i n g , and the r e s u l t i n g  p e r f o r m a n c e  levels m ai n t a i n ed  by
caref u l l y cont ro l l i n g  the  rei n f o r c i n g  even t s in the  i n d i v i d u a l’ s
environment. Application of similar technique s to a f f e c t tea m
f u n ct i o n i n g  was the  o b j e c t i v e  of these  i n ve s t i g a t i o n s.

1. r e i n f o r c e m e n t  of — group  p er f o r m a n ce  curves

team responses showed s i m ; i i l a r  l e a r n i n g  curve
c h a r a c t e r i s t i c s  as i n d i v i d u a l

pc r f o r m a r m c n  ; ; m r q J m r e n t  ir i pr o v e —

mont in ‘ , m m  I a - r  formance o v - i

t i m e  e xp l a i n e d  by t~-r:porary

decr~ -r;ema t in m n u i v i c l u a l  p r o —

ficiency upon entering t e a r ;

p e r f o r m a n c e  r e i n f o r ce m e n t ,

( St u d y 1)

:‘. - ;;cquisit~ on — tcnc:: resporm m g U i S i t ia r l ,

an d  e x t i n c t i o n  team response e xt  i n ct i o n ,

spont  - mu c o u s  rr’c c’’; y

f r esponse  re ac - (j I i i s i t  i on , and

response reextinction as

- changes in o u t p u t  p r o f i c i e n c y

were i n v e s t ig at e d . ‘three

princi pal onerational con—

cl u;;ions drawn were :

1 4- 1 1
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“ ( 1 )  i t  is f e a s ib l e  to v i e w  a

w o r k i n g  tear- as a s i n g l e  t a r —
forming ~‘nt it y ,  h a v i n g  response

f e a tur e s  which  are d i r e c t l y

a f f e c t e d  by the  feedback  f rom
team ; : o un r ;u t ;  ( 2 )  i n d iv i d u a l

p r a c t i ce  by team m e m b e r s , unde r

c e r t a i n  cond i t ions, may he

i n e f fe c t i v e  in m a i n t a i n i n g  sub—
seguent  tear-i p r o f i c i e n c y  when

feebback about  team p e r f o r m a n c e

is ‘~ i t hh e ld ;  and ( 3 ) the in i t i a l

p r o f i c i e n cy  d e c rem e n t  t h a t  may

occur when  t r a i nees are  t rans-

f e r r e d  f r o m  the  i n d i v i d u a l

p r a c t i c e  c o n d i t i o n  to team t r a in -

ing a r : m’ar s  to be a fu n c t i o n  of

the changes  in the schedule  of

r e in e )rcement  b e t - w on t h e  two

t r  m i n i n g  c o n d i t i o ns . ” ( S t u d y  2 )

3. d e c r e m e n t s  in — i n v e s t ig a t i o n  of t h e  e f f e c t s  of
p a r a ll e l  teams redundancy , i . e . ,  add ing  a mon i to r

on team p e r f o r m a n c e  for  p a r a l l e l

teams indicated that r e i n f o r c e m e n t

c o n t i n q e n c i c - ’ ;  set um by the

s t r u c t u r e  of a p a r a l l e l  team can
re;;ul t in a performance decrement

af t-or an iniL ia l increment in

p r of i c ien cy  as a function of

continu-~d re i n f o r cem ent  pract ice.
( S t  u -P. ’ 3)
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I
4. team arrangement — the  e f f e c t s  of t h re e  t y pes  of

team arrangement were s tu d ied :

(1) series , (2) niarallel and

i n d i v i d ua l  (onl y one member

need respond corr-e c ’ l y)

t o g e t h e r  w i t h  v a r i o u s  r e i n f o r c e —

mont  c o n t i nu r - u c i e s .  In i t ia l

p r o f i c ien c y  va r i ed  s ig n i f i c a n t l y

( . 0 1  l e v e l)  in  the  o rde r  of

p a r a l l e l , i n d i v i d ua l , s e r i e s .

Compar ison of change  in per-

form anc e f r o m  in i ti a l to f i n a l
t r i a l s  d u r i n g  t e a m  practice

ind ica ted  s l iqh t  improvement
for  se r ies , dec l ine  f o r  p a r a l l e l,
and s l igh t  i n c re a s e  for

c r i t i c a l  members  of the  ind ivid -

ual  t eam s .  ( f i t u d y 4 )

5. team composi t ion — p r o ) f i c i u m m c y  of i n d i v i d u a l

and membership members , a b i l i t y  of  comber s ,

delay in i n i t i a t i o n  of team

t r a i n i nc , and team s t r u c t u r e

were  s t ud i ed  u s i n g  a series team

a r r a n g e m e n t . The p r i n c i p a l
f i n d i n : ;  was t h a t  d i f f - ’r e n c e s  in

team I e i r n i n g  can he speci  f —

i cal l y  r e l a t e d  to  t h e  p ro—

f i c ien c y  which I he i nI iv i Iual

t e a l ;  mu m -Pa -e r a t  tam - md d u r i n g

ind ividual pretraining . (Study 5)

I
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6.  supp l imni e nta m y — i n v e s t iga t e d  the  e f fe c t  of

r e i n f o r cem en t  f u r n i s h in g  s u p pl em e n t a r y

i n d i v i d u a l  r e i nt o r c - - :-’ent e a r l y

in team response  a c q u i s i t i o n

t r a i n i n g , r r - c o qn i z i r a g the

s e n s i t i v i t y  of change  f r o m

continuous individual rein-

f o r c e m e n t  to i n t e r m i t t e n t

r e i n f o r c e m e n t  produced b y a

ser ies  team a r r a ng e m e n t  d u r i n g

the ea rly course of team train-
ing . Results indicate that the

combined use of t eam and

i n d i v i d u a l  r e in f o r c em en t  led to

more r ap id  deve lopme: it  of team

p r o f i c i e n c y, and that the facil-

itat i ng e f f e c t  of i nd iv id ual

reinforcement was Io ;t when this

added feedback was flu loncje r

provided .  ( S t u dy  6)

7. team environment — investi gated to-i:-: environment

simulation simulation through study of the

e f f e c t of a c h a nge  in r e in fo rce -

ment  schedules  in go ing  f rom

individual to team training, and

to invest I q at  1’ * he ciecrencent in

p r o f i c i e n c y  induce d  by a change

in r e i n f o r c em en t  schedules  ( l ean ,

f u l  I i n t e r m i t  tent , ~‘(‘ tjm a l mm ~m~~)

and t h r e e  cuing conditions (full ,

del ay ’d , ru-un’) . Results in

cated that what i s  actually

observed in team perr err -tra ce can

be i’ spia i ned by t he change in

re I n fo  r ce im ien t  f r i - qu e n c y .  ( t -~ t udy 7 )
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By n a y  of : a r r sa m y  the authors conclude that their

investigations have dcrnonstr :itcb that L~I C  p r o f i c i e n c y  is

affected by collective reinforcement , and that , a t  least
c;enerally, th e course of team l e a r n i ng par a l l e l s  the
cour;;e of i n d i v i d u a l  l e a r n i n g  w :m e n  subject-c--i to similar

operant conditioning procedures , and that the attainment

of a team is predictable from a knowledge of t ears arrange-

ments and individual team member prcificiencies.

Klaus and Glaser suggest several guidelines for the

t rain i n g manager  for  tra in ing  teams or fo r ma i n t a i n ing
existing lr~veIs of proficiency:

1. team prac t ice  should  r e s u l t  in clear and

immediate reinforcement following each

correct response; practice in the absence

of tea m r e in fo rcemen t for  cri terion level
performance is more than likely to lead to

a decrerrs-nt in team rc rc m f ic _i e n c - y .

2. adding a redundant member to a t ear  to

wo rk in para l lel  wi th an ex i s t i n g member
a t a p a r t i c u l a r l y  se r i :- i t i v e  posi t  ion can

be expected to r e su l t  in an e v e n t u a l  f l i t

dec rement  in team pro f i c i e n c y .

3. t e a m  training is l i k e l y  to proc -ed most

e f f i c i e n t l y  n- lien the i n d i v i clu - i l  members

h i v e  t h o r o ug h l y  rm e i s t  c - r e d  t b - j r  own s p e c i f i c

ass P m m :  - m i t  :; b’ f o r e han d

I
I
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4 .  exper  i t -n e c  ~‘i th the  c c ni i t i o n s  of  tea :;

r e in f o r c e r -n - n t  seems to be c r i t i c a l  f o r

success ful I nclividual trainin g of

potential t eam members. ~Pmtching m ein-

f o r cc r n en t  schedules during individual

and team training is desirable .

5. the p r o b a b i l i t y  of a cor ’nect team response ,

as computed from kno~.-;le-Jge of team St r u e —

ture  and the p r o f i c i en ci es of in ten ded
team members is q u i t e  1i-:el y to be a

m a x i m u m  r a t h e r  t h a n  an exraected value , th at

is , below pred ic ted  level .

~~-ister ( 1976 )  recently reviewed much of the literature

on team training as part of his broader efforts related to

team f u n ct  0m m ;; in m a n — m a c h i n e  s’~st  ‘ : ; . -; . As in the  case a

o t i o - r  ev iew ’- r s , ~ie j u t  er r a is~~u cluc-: ;t ~onm ; and i d e n t i f i e s

research  gaps c o n c e r n i n g  d i s t i n c t i v e  t i - a m  e l em e n ts , the

s i m il ar i t y  of  tea;:; training and individual training, the

sequence of training for i nclivi- :l;;al and team training , whethe r
t e~~r, training is e f f e c t ive in inc reasing sy stem ou tpu t , and

t he r e l a ti o nn l i  I p between va r i~~bles t h a t  influence team per—

f ~rm:o trilning and is,ii’. .~~~ tr a inin g . Citing varies :;

i i  lu u ~ m a t i  ye s t udi e s , ~ 
- i ra t or d r - i -.- - s t h e  following conclusions

r e g a r d  m g  t( - mi m i L m a in i ru

1 . t e a m  l e a r n i n g  — on the s ur i a c -  - t i -am learn m i  cx—

h i b it-s the ; ; ,m m ;c ’ perfar :-.:ance curve

cl i s p l a ’d  h’, the individual Opel- —

~i t o r  ( na . 2I~8)

I
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2. individual v:;. to-un tra ining — i n d i v i d u a l  tr ;in inu

is superior t~~ team

t r a i n i n q  fo r  s imp l e  or

onl y nm o ie ra t e l ’;  corrnl . c- ;-:

t a sks .  Team t r a i n i n g

ajgears to be relatively

ineffective in Droducin j

p e r f o rm an c e  he~ ond that

result inc from indic’id—

u a i  ope ra to r  t r a i n i n g

(p .  27 0 )

3. fidelity of training — hi gh f i d e l i t y  t r a i n i n g

c o n d i t i o n s  are  imp o r t a n t

determiners of opera-

tional Lask performance

wimo re f ide ii t re ft-rs

t o  equip : : (-m ;t , ; rocn a u r e r a ,

or s k i l l  r c-- :u i r e r ’ - e n r s .

Input fidel i t v  is mere

c r u c i a l  t han  o u t p u t

f i d e l i t y  (p . 2 7 1)

4. ~~~~~ -dh n;k — k n c - -:1 - - Jge  — g iven i n c omp a t ib l e  - cr i t e r i a

of ri mit ;; of sy:;tem p~’rfo~ r;amm -c -e such

as speed a n - i  a c c u r a c y ,

t - i - - s  w i l l  er ;nh s a m e

th at- asmu -et of ;:ierforr:ance

about which they receive

knowledge of ma-suits (i-~OR)

I
I
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even t h ou g h  o t her  as~~cicts of

system performance deteriorate

as a co n s e;u -e nce  . If Cr it - c-n a

are changed , tea m - -rfo~ mance

will be modified quickly to

emphas ize  t h a t  aspect  of p m n f o r _

relnce which  was pre- ;ious lv

neglected. Concurrently , tears

performance on the other aspects

will deteriorate . gowever , i f
the team changes  f r o m  a s i n g l e

c r i t e r i o n  to severa l  c r i t e r ia ,

teams will continue to stress

that aspect of performance about

which  th ey had p rev i o u s l y

received KOP (p.273)

5. t r u n k comp lexity — t e a r :  training, like individua l

t r a i n i n g ,  is a f f ’ - c t -d im y t i -dt-

c o m p l e x i t y .  T r a i n i n  is , of

course , easier and ~- erformance
p superior on less comp lex tasks.

Task organization in t i - c ’  trai n—

incj is a less significant

va r iab le t han t a sk  cer- : l ex it v

(p .  27 

()4
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6. reinforcement — individual reinforcement during

early team training overcomes

the characteristic decrement in

proficiency that occurs during

I the transfer from individual to

team training . However this

$ reinforcement does not reduce the

amount of team practice required

I (p.276)

I 7. training - during training , teams in highly
I flexibility

uncertain situations should be

I provided with opportunities out-

side system operation to establish

I 
operating procedures and principles

( p . 2 7 7 )

I
Some of the specific technical problems identified by

Meister include (1) difficulty in specifying what should be

taught in “teamwork ,” (2) team training effectiveness is

I likely to be fortuitous if training cannot be controlled by

specifying what is being learned , (3) inadequate attention

to development and application of group learning curves ,
P (4) methodological problems of determining what a group

learning curve as a combination of inuividual curves means,

and (5) inadequate information about task characteristics

for both determinate and indeterminate tasks in relation to

J I training mechanisms . In proposing a series of developmental

implications for the design of training of prospective

system operators , heavy reliance is placed upon the recominen—

dations of Briggs and Johnston (1967) (Meister 1976, p.288).

I
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In their review of team training research , Wagner

et al. (1975) included some additional recent research

findings regarding team training and performance in emergent

situations which deserve mention . These findings include :

1. prior nDtivational states — contrary to findings in

laboratory studies, prior

motivational states were

found to be less important

in field team studies;

tLaining in coordinative

skills was important to

compensate for deficiencies

in member ’s performance or

to overcome temporary situ—

tional problems (p.18)

2. team awareness — existing technologies , e.g.,

split or multiple screen

techniques of television , can

effectively train members

regarding their roles and

the need for effective

communication and interac-
tion (p.23)

3. interpersonal skills - preliminary research results

indicate that CAl training

does not have a discernible

effect on company commander ’s

performance (p.24)

4—22
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4. low fidelity simulation — available findings showing

low transfer from team

training to the operational

environment centered on

established situations not

emergent (p.26)

5. team structure & couçosition- increasing task load did
not affect team performance

when all the information

necessary to perform the

task was available to the

team; teams showed better

performance when all

members were included in

the communications network

(p. 30)

team member replacement

findings from research

under established conditions

(i.e., little effect generally)

conflict with operational

experience under high personnel

turnover (p.32)

In summarizing the results of their review , Wagner et al.

(1975 , p.32) concluded: “The research findings discussed

above which show that a particular team structure is “better ,”

or that one type of reinforcement schedule is more effective

than another , are quite fragile results. They can be largely

obviated by such things as a lack of fidelity in the training

I
I
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situation (Campbell , 1971) . The nature of the training

situation is a critical element to be concerned with for

future team training research. Up to now tasks used to

study team training , with some notable exceptions , have

been quite limited . Recent programs in the Arm i have

demonstrated the possibility of developing high fidelity ,

yet low-cost simulations which may provide team training

researchers with the controls to study “team skills” in

realistic environments .”

The above collation of team training research findings

points to potential opportunities for integrating infor-

mation but also provides additional evidence for the view

that team training technology is still underdeveloped.

Conceptualizations of team training contained in section

3.0 concerned with providing environmentally-oriented train-

ing opportunities for learning and skill acquisition have

not been researched and developed . The limited knowledge

base available is composed primarily of laboratory-based

theory , methodology and findings. There have been few

substantive contributions for dealing with problems of team

definition and team training requirements. A complete

strategy of team training oriented toward operational per-

formance as the principal dependent variable has not been

and probably could not be designed solely from available

team training research results~

4.3 Small Group Behavior

The question to which we now turn is what findings

from smal l group behavior research , including team perfor—
mance, related to the theoretical developments discussed
in section 3.2 might contribute to dealing successfully
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I

with fundamental team issues including team training.

I
rleister ’s (1976, pp.285—287) comprehensive review of

team functions and team performance , using illustrative

case studies and a large number of references related to

man—machine systems resulted in a series of conclusions

which are presented below :

1. group vs. individual perforrrance - group performance is

usually superior in

problem-solving tasks,

although groups may not

be cost—effective

because of the number

of men they require

2. small vs. large groups - the superiority of

group performance in

problem—solving tasks is

manifested primarily in

very small groups (i.e.,

as one proceeds from the

individual to the two

man—group) . Groups of

larger size are not

usually significantly

better than the two man—

r group

3. n~nitors 
- adding an observer in
monitoring improves detec-
tion of the two minitors
independently. Teams of
moni tors adopt various
strategies for combining
their performance , but
these strategies are rarely
optimal
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4. organizational size in industrial systems there

appears to be a curvelinear

relationship between organi-

zational size, work output

and work quality. Organiza-

tional size is related to

absence rate

5. crew ~~iposition — crew composition significantly

affects crew behavior,

evidence relating to the

effect on output is somewhat

inconclusive

6. mazrber replac~rent - little description on team per—

formance results if only one

member is involved and the

replacement is of equal skill

7. performance variance - team performance variance is

only partially determined by

individual member performance

8. team organization — team organization in part

determines team output. A

hierarchical team structure

is a favorable arrangement

provided it is not strictly a

serial one. Team performance

in a serial task is determined
by the weakest link , and over-
loading is a distinct possi-

bility

I
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I
9. indeterminate organizations - in highly indeterminate

organizations , teams

experience difficulties

in organizing themselves

to come to grips with their

tasks. Information pro-

cessing tasks are an

example

10. team organization - the effectiveness of team

organization varies as a

function of task character-

istics

11. division of lathr — system performance is

generally superior when

tasks are divided among

team members

12. procedural flexibility - except under emergency

conditions , procedural

flexibility is highly

desirable

13. interaction - both in training and in

r actual performance

independence (non-interac-

tion) is highly desirable.

I I Interaction at either the

input or output level

distracts the operator

from task specific duties

I
I I 
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14. independence/load - both independence of
balancing function and load balan-

cing are needed for

superior  team performance

15. redundant personnel - addinq  redundant  personnel
may have both posit ive and
negat ive e f f e c ts

16. feedback 
- 

- operators will a t tempt to
maximi ze the aspec t of
performance about which
they receive specific
feedback , even at the
expense of other team per-
formance characteristics.

When changes are made in

feedback criteria , team

successfully adjust except

when the change is from
single to compound cri teria
when team wi l l  continue to
emphasize the single cri-
terion

17. cour~unications - non-task-required cornun i-
cations d u r i n g  crew—perfor-
mance reduces the effective-

ness of the performance
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18. cctrrnunication channels - visual methods of communi—

cating information within

the team are superior to

verbal channels. Adding a

verbal channel to a visual

channel does not produce

superior performance

19. conirtunication structure — differences in performance

result from differences in

communication structure ,

the more direct the trans—

mission permitted by a

structure , the better

20. comunications patterns - variations in communication

patterns are related to

performance but not in any

one—to-one wa7. Training

in com m unications does not

significantly improve team

performance

21. notivation, etc. - the amount of information on

the effects of motivation or

other attitudinal variables

on crew performance is too

sparse to permit drawing

any conclusions

I
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Davis (1969 , pp.77-87) reviewed a large amount of

available research in terms of ind iv idua l  per fo rmance  in a
social context and the ways indiv iduals  combine their
behaviors into a group product. He then reviewed available

knowledge about environmental and human qualities that

might influence performance at the group level. The follow-

ing summary reflect s Davis ’ f ind ings :

1. group size — changes in personal and inter-
personal processes (e.g.,

feelings o.’ inhibition , group

geography) that occur with

an increase in group size

have primarily negative

implications for performance

2. eye contact — invites interaction , occurs

more between f r i e n d s , implies
credibility, difficult to

measure

3. group composition — is difficult to relate to

task performance except at
extremes

4. intellective abilities - measures of individual ability

and performance are i n s u f f i c i e n t  predictors
of group performance , which

is affected by interactive

discussion and personal con-

viction
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5. personality traits of - present pregroup measure-

group rrEffnbers r~-~ nts have ma rginal status;

they have seldom been

validated against actual

social beha vior

6. group cohesiveness - — develops from interpersonal

att~~~~tion wi thin a group

and/o r because goals  are
best achieved by group

act ion and are in accord

with individual goals

7. effects of cohesiveness — can be distracting as inter—

on performance action become s more
impor tant than tasks

8. effects of performance - “ No t h i n g  succeeds l ike
on cohesiveness : a cycle success. ” Group f a i l u r e  can

also be a spur when due to
ex te rna l  forces

9. cooperation and - cooperation behavior is

caTpetition fo und in groups which are
rewarded as a whole when
success fu l , compet itive
beha vior where individuals

are rewarded. Cooperative
groupr have higher pe r f o r —
mance records than
compe t i t i ve  groups.

I
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10. norms — are determincd by

(1) b chav iora l  expec ta t ion ,
and (2) limits of tolerable

deviations about this

expectation. Positive

(praise , approva l )  and
negative (expression of

displeasure) sanctions lead

to convergence to a

collecLive norm

Helmrei ch’ s et al. (1973) review of per fo rmance research
includes social facilitation, task per formance and r i sky
shift.

1. social f a c i l i t a t i o n  — cur ren t  view of the presence
of others , whether as co-

acting or obs erving increases
the general d r i v e  s tate and
thereby inc rt.� ases the

probability that the dominant

responses w i l l  be made ,
assuming that  a hi gh dr ive
state inhibits the acquisi-

tion of new responses
( Z a j o n c  1965 , 1966 , 1970) ;
presence of o thers  is a
learned source of dr ive  and
not an inna te  biological
drive (Co t t r e ll , 1968)
(p. 344)
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2 . task pe r formance - m a j o r  concern has bee n w i th
task , group si z e , an ’~ group
composition with less atten-

tion to group me aber inter-

action and the interaction

be tween group composit ion and
situational variables such as

task meani ng fu lness , and few
attempts to conceptualize and

operationalize a multivariate

approach or to study changes
ove r t ime . Findin gs repo rted
by various investigators

include Cl ) group productivity

is a function of the inter-

action between member ab i l i ty ,
interpersonal relat ions,
position s t ruc tu re, and kind
of t a sk , ( 2 )  c o n t r a ry  to
labora tory  f i ndings , group
e f fec t iveness  in resea rch
organ iza t ions  was correlated
nega t ive ly  wi th  occupat ional
and educa t iona l  leve l ,
he te rogene i ty  and group size ,
( 3 )  g roups of i n t e rmed ia t e
heterogeneity displayed less

tendency to structure their

tasks and outperformed homo-

geneous groups , and (4) task

s t ruc tu re s  were the more
powerful  (t h a n  task o r g a n i z a —

• t ions) in i n f l u e n c i n g  achieve —
ment , con s i s t e n c y ,  and match-
ing ( p . 3 4 5 )

I
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3. r i s k 1’ sh i f t  — a va r i e ty  of approaches , e .g .
leadership,  d i f f u s i on of r e spon—
sibility and familiarization ,

have been fol lowed;  less cohesive ,
more heterogeneous groups exhibit
greater r i sky s h i f t  than  cohesive
and homogeneous groups ; f i ndings
on leader behavior and parsi—

monion provide weak support on

this  re la t ionsh ip and con trolled
research is lacking; risk is a

cultural value and when individuals

receive relevant in fo rma t ion
about other ’ s risk level , s h i f t  to
greater risk levels (p.346)

Davis (1973) reviewed theory and research involving the

actual  interact ion of two or more people in a cooperative ,
mixed-mo~~ive , or competitive r e l a t i onsh ip in group problem
solving and group decision—making . Davis (p.503) notes that

most research studies on cooperative group performance
emphasi ze either group composition ( a b i l i t y  ie l a t i ve  to the
task , persona l i ty  variables , leadership) , situational factors
(re in forcement  contingencies, gro up o r g a n i z a t i o n )  , or group
process. Further he points out that the “ideal study would

of course explicitly consider composition , situation , and

process.”

With regard to cooperative interaction in group decision-

making, it was noted that the focus in America for the past

15 years has been on risk-taking whereas in Europe the

emphasis has been on “ group po l a r i za t i on .” The l a t t e r
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hypothesis is stated as “the average post—group response will

tend to be more extreme in the same direction as the average

of the pro-group responses. ” Many of the design and data

ana lys i s  problems p l a g u i n g  group p o l a r i z a t i o n  s t u d i e s  much
as they do choice shift studies.

The following findings were selected from Davis ’ report

f rom a large set , some of which have already been described:

Coope rat ive Interact ion : Group Problem Solving

1. ability - recent research indicates
that  group performance is
a joi nt f unc t i on  of ab i l i ty
and group si ze re la t ive  to
ta sk demands , and that over-
all group performance can

often be predicted from a

knowledge of the ability

composition of the group

apart from process consid-

erations (p.503)

2. reinforcement - more e f f e c t i v e  in a l te r ing
contingencies participation rates when it

was given to inc~~viduals

and applied to individuals ,

but more change in the

perception of the other
group members resulted from
feedback applying to the

group (p.505)
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— in comparing performance
and in t ragroup attraction
und er competi tive , coopera-

tive and individual is t ic
reinforcement contingencies ,

arousal was higher , per-

formance better , and attrac-

tion to other group members

lower for competitive than

either cooperative or

individualistic conditions ,

which did not differ

significantly (p.506)

3. group organization - in studying coordination and

collaboration , results

indicated higher group

productivity without

collaboration when coordina—

tion was required , and with

collaboration when

coordination not required

a suggestive study

indicated that interacting

groups are more likely
to intervene in an

emergency than co-acting

groups ( p . 5 0 6 )
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‘I
4. individual versus - superiority of cooperative

group performance pairs over individuals

demonstrated is concept

attainment for a variety of

conceptual rules , task

difficulty conditions , and

interaction formats; compar-

able findings found on

importance of group decisions

for group decision from

research on risky shift;

such clear superiority has

not been demonstrated on

production tasks such as

those used on brainstorming;

mathematical aggregation

rules were superior to
- behavioral  concept for  very

small or large likelihood

• ratios in comparing individ-

uals and group process
condi t ions (p . 5 0 6 )

- 5. interpersonal - through tr ain ing to rely on
learning different cues to under-

stand others ’ criteria

in judgments , acquisition of

I new skills and be facili-

tated (p.507)

I

I
4— 37

I
_ _ _ _ _ _ _ _ _ _  — —~~~~~~~~~~~~~~~~~~ -~~~‘- ~~•- - - .- .‘f_

~~ 
- -

~~ 
- 

— -—



--

6. motivation — decrement in performance

has been fou nd to be
roughly proportional to

the number of coordina-

tion links between pairs

of members; in Steiner ’s

analysis , the loss was

due to motivation rather

than coordination

(p.508)

- literature on group

productivity, drive and

cohesiveness indicates

that productivity and

cohesiveness tend to be

positive ly related under

high group drive and

negatively related under

low group drive and

normal operating

conditions

I
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a
Cooperative Interaction : Group Decision Nakirtg

I
1. group composition — McGrath and Altman ’s (1966)

argumen t that the crux of

the conposition-p~-rforrnance

relation in the ~‘itt erning

of different amounts of an

attribute is yet to be

addressed seriously;

problems of measurement and

contro l and conceptual

inadequacies have continued

to prevent unambiguous

group composition studies of

choice shifts (see risky

shift) as they have studies

of other group performance

variables (p.SlO)

2. group size — group size continues to be

a relatively unpopular

topic , as it is throughout

small group research , perhaps

because of a general lack of

theory which defines size

as an important parameter

(p.Sll)

[ 3. social process — popular explanation of choice

factors shift stresses the role of

individual change preceeding

group decision rather than

the possibility that the pro—

cess of aggregating individual

preferences can produce the

shift (p.Sll)

~ 
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S t e i n e r ’s (1972) typoloqy of tasks outlined bob .-; provides a

structure for considering a variety of substantive findings relating

to group process and productivity. It will be recalled that Steiner ’s

objective was to examine empirical literatllre dealing with the pro-

cesses and productivity of comparatively simple task—oriented groups
with emphasis on the findings from laboratory investigations.

C e n t r a l  to the theory he suggested are the concepts that task demands
and par tici pants ’ resources determine maximum productivity , i.e.

potenti al productivity , and that process determines whether or not
the produc t wil l be more tha n jus t the sum of the individual.

Actua l  pr oduct ivi ty  equals the potential productivity minus the
losses due to f a u l t y  process. Steiner (1972 , p. 9) points  out that
from this perspective the question of the superiority of gro ups
or of individuals is not a meaningful one because the answer is

dependent  upon the n a t u r e  of the task , the f u n d  of resources , and

the ease and dependab i l i ty  wi th  which i n d i v i d u a l s  or groups can
employ the process that transform resources into hi gh qu a lit y

p roduc t s .

Steiner ’s partial typology of tasks includes:

unitary — one or more persons must each

do whole job

division — parts of task can be performed

by different members

maximizing task — how much or how many only

optimizing task — requires correct or best outcome

disjunctive — product of one or more members is

used as output for the group •
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I conjun ctive — a l l  members pe r fo rm task , but
l i ke  a cha in , weakest member

I decides outcome (vs. strongest
fo r  d i s jun c t i v e)

I
addi t ive  — combination of outputs contr ibuted

I by a l l  group members

I discretionary — group can weigh member performance
arbitrarily according to skill

I permi t ted process — tasks differ regarding the way

they permit members to combine

the i r  indi vidual  products

prescribed process — process for achieving maximum

success i_s prescribed by tasks

nominal group — considering individual output as

if part of a group (e.g., if one
comber s u c c e s s f u l , all are)

I A number of substantive findings contained in Steiner (1972)

are discussed below under the f o ll o~;i ng headings : ( 1) group perform-
r ance on unitary tasks, (2) effects of group size , (3) consequence

of group composition , (4) motivatics , (5) payoffs and group type,
- 

and (6) systems and process.

1. group performance - limiting factors in achieving

(unitary tasks) full productivity include:

~ 
failure of status differences

to parallel the quality of
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I

the contributions offered

by partici pating members

2. the low level of confidence

proficient members sometimes

have in their own ability to

pe r fo rm th e task

3. the social pressures that an

incompetent  m a j o r i t y  may exert
on a competent  mi nori ty

4. diffi culty in evalu at ing the
quality of individual contribu-

tions (p. 38)

in tact vs ad hoc crew — regular (intact) B-26 crews ’

compos i t ion group pe r fo rmance w~ s superior
(disjunctive task) to ad hoc (participating members

f rom d i f f e r e nt crews)  crews
(p .  25)

status - for crews with a history and a

(disjunctive task) future , high status members

sign ificantly effect performance ,
both nega t ive ly  and pos i t i v e l y
(p. 25)

conjunctive task - not very ex tens ive ly  s tudied;
n a t u r e  of c r i t e r i o n  can de termine
whe ther tasks  are c o n j u n c t i ve  or
disjunctive or additive (p. 31)

~



I
I discretionary tasks — the quality of the group product

depends heav i l y  upon the process

I the group employs;  unwe ighted
average of members ’ independent

I jud gment was found to be very

accu rate  when process is prescribed
a variety of combinational rules

may be employ ed; not appropriate

when object ive is to maximize
performance (p. 37)

group performance — organized groups found to perform
(divisible tasks) many tasks more effectively than

ind iv idua l s  working alone (p .  65)

dividing tasks — social and envi ronmenta l  cons t ra in t
sometimes d ic ta te  that  only one
of sev eral possible d iv i s ions  is
acceptable (p. 65)

— in real l i f e , most divisible tasks
probably require that a set of

outcomes be assembled in ~ way

that generates a complex product

(p. 66)

division and matching — when these are specified , a group ’s

potent ia l  p roduc t iv i ty  is determine

• by the imposed role s t ructure  and
I by the resources of the members

who are required to perform

I specific roles (p.66)

I
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— when lef t  u n s pe c i f ie d , the group

will have to mske organizational

decis ions  concerning wh o sha l l  do

w h a t  w h e n ;  group p r -occ ’ss h e r e i n

includes  both the b eh a vi o r s  by
w h i c h  o r gan i z at i o n~~l d e c i s i o f l : ;
are made and the icple~~ ’n L i n g

actions (p.66)

2. group size — assuming random selection of

group members and a d i s j u n c t i v e

t ask , p o t e n t i a l  p r o d u c t i v i t y
will tend to increase a a decel-

era t ing rate as group s i ze  is

enlarged (P. 103)

— fo r con un c t i ve  tasks , in cr eases
in group s ize  w i l l  ca use po tent ial
prod uc t i v i t y  to decrease at a

decelera t i n g  ra te  (p .  103 )

— when the tasks are additive , the
relationship betweeu size and

potential productivity will be

positive and linear (p. 103)

— size should not affect the poten-

t i a l  p roduc t i v i t y  of g roups tha t

are performing descr~~tionary

t a s k  ( p .  10 3 )

— relation~;}iip n bctwe~~n size and

p o t ( n t i  al p r o d u c t i v i t y  ~ r e  more
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I d i f f i c u l t  to inf er for d iv is ib le
tasks; however , such re la t ionships
should he positive and curvilinear ,

incr eases in s ize  being responsible
for decelerat ing  increases in
pot ent ia l  productivity (p .  103)

— as groups become larger, process
losses w i l l  o rd ina r i l y  increase
at an acce l e r a t i ng  rate (p .  103)

I critical size — critical size probably varies ,

being smal ler wh en the task

I requires rap id , cont inuous  and

comple x communication than when

I it does not (p. 101)

I . — a l though  the d i t a  are very l im i ted ,
some f i nd in gs are avai lable  for
dyads , triads , and larger sizes

I in rela t ion to ac tua l  p r o d u c t i v i t y

for  selected tasks and group

I s t ruc tu re s  ( e . g . ,  polarized
groups)  (p .  103)

I
3. consequences of group — not a g rea t  deal is known about

composi t ion the e f f e c t s  of d isposi t ional
variables on group process , or

I even about the impact of resources
on actual productivity (p. 105)

I
I
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— no very sati s factory u )-dy of
theory of homogeneity - het-

e r ocj e n eity  of gr o up s ;  a theory

of compos i t ion ef f e cts should be

concer ned w i t h  ident i f i c a t i o n  of

variables on which homogeneity —

heterogeneity really matters , and

it should relate h — h on these

var i ab l es to the  consequences they

are l i k e l y  to promote ( e . g . ,

e f f e c t s  on potent ial pro duc t ivi ty ,

process los ses , or actual

productivity) (p. 108)

heterogeneity of — heterogeneity of m~ mbers ab i l i t i e s
resources tends to p rod uce hi gh potential
(disjunctive tasks) productivity, manifested most in

difficult taskr; heterogeneity

is responsible for large process

losses when dispositional qua l i ties
a f f e c t  the wei ghting process

(p .  il l )

conjunctive tasks — h o m o g e n e i t y  is l i k e l y  to be an

adv an tage ; p rocess loss should
not be great iy affected by h — h
homogene i t y  less J ik e1~ to yen—

crate clissatis~~~:t ions (pp. 111—1 12)

add i tive t ~c;ks 
— I l et ( ’ r o q v f l ej t y  li e; no V ’ fec t  on

potential productivity but may

he responsible for large process

losses (p. 112)
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I — :rocoss lo . :;es ocs ir when

1 • re’; si on m ade for

pro~~~r~ anal r ward

2. ~.h - r in-~- ual it-; of members

abilit : ; is ~ ~rent

~~~. 
little ~nt roersonal oordi—

nation ia needed

•A, •  wh ’n t o t a l  amount  of p a y o f f

is thoucrht to be a direct

f u n c t i o n  of the  t o ta l

resources (
~~~~
. 115)

discret iona ry tasks — l i t~~le research comp le t ed

divisible tasks — heterogeneity allows high
potent i a l  prod u c t i v i t y  but  i t

complic ates th e ma tch ing  process
and it may have adverse effects

on mo ti v a t i o n  (p .  117)

heterogeneity of — although dispositional qualities

disposi tional qualities affect memb ’rs ’ r a t ings  of t he i r
satisfaction with group expe-

riences and °utcomes (see reviews

by Mann 195 9 and ll esl in  196 4 ) ,

evidence concern ing  the impact
of such variables on actual

productivi ty is sparse and

contradictory (p. 127)
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— e f f e c t  of d ir p e r i t  ~c:~al  he ’ ‘ r e —

g e n ci t y  on p r r f o r r ~~n c ’  r a y  be

expec ted  to depend uoer, t a r k

d e man d s  ( p .  12 7 )

— when an adequate r o le  sy st ’ ’m i s

ava i l able to g u i d e  c o l lec tiv e

ac t i o n , dis:ositiona l cualities

may have little of foct on outcome;

in the absence of a role sy stem ,
heterogeneity may either promote

or inhibit task motivation and

the solution of ora~~ni zit iona 1

problems ; evidence snarse and

inclusive (pp. 127 ~ 13 1 )

group size arid composition — 1~~i~qe g roups  tend ‘ a no marc ’

h et  or oq~’neo us t h an  uma l I eoe-;

though individual r - -chers of the

former are typically leas uni q u e l y
diffe rent from their :icsociates

than are their count€’roarts in

smal l  groups (p .  130)

— large groups tend to h av e  more

dominance conflict .hich create

cnor (l1nat~~on j~’r n b l~~~~~~ s ( p .  1 2 9 )

• 4. motivation — Steiner i m r h a s i z e s  ( 1)  how the

m o t i v a t i o n  of an i : o i i v i d u a l  are

aff ected by the presence of

o t h e r s , and ( 2 )  li-: a r ew ar d s
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shnal1 he a 1 I c u a t ed  to g r ou p

neTb-~rs in order to minimize

Pr oces s  losses ( p .  131)

social f a c i l i t a t i o n  — e f f o - : t a  of co—warkers and

snec ta te rs en individual perform—

easy to detect but difficult

to e xp h i i n  ( .  1 3 2 )

— some stud ies ~u~ gc’st that “mere
pressure ” is n o t  su f f i c i e nt  to
produce soc~~~l ~aci1itation or

i n h i b i t i o n  (o .  134)

— evaluative apprehension is likely

to have a f a c i l i t a t i n g  e f f e c t

when task b e hav i o r s  have  been

w el l  I e,~ r ; l r . -~ and  ar e  L ’xOect  ed

to evolve favorable appraisals.

Inhibitory effects may be expected

wh en th e opposite is true (p. 135)

— competet ive at t i t u d e s  may be

responsible for faster but less

accurate performance ; or it may

result in moderating ones behavior

or seeking favorab le  responses
(pp. 135—136)

— mod el i ng  one ’s behavior after

others can have either a facil-

itating or inhibiting effect on

4_4()
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p e r f o r m a n c e  d ep e r d i n g  w h e t h e r

the model performs in accordance

w i t h  task  demands  (p .  136)

— th e sub t l e  e f f e cts above are

likely to be overshadowed by the

impac t of the g roup ’s system for

a l l oca t ing  p a y o f f s  (p .  137)

5. payoff systems — in many cases the payoffs of one
individual are linked to those of

other members of the same group ,

and i n d i r e c t ly to the p a y o f f s  of

pe rsons in other compe t i t i ve  or
coope ra tive grou ps (p .  160)

— game theory findings are in-

consis tent and appY~-1 r to have

l i m i t e d  a p p l i cab i l i t y  to most

rea l—life situations (p. 160)

— i n t e r na l (me mber to member)
payoff relationships and

e:’:t:rnal (group t n  g r o u p )

i n t e rd e p en d e nc i e s  a f f e c t p e r f o r m —

arice but the e v i den c e  is not yet
adequate to justif y categorical
concl us ions  ( p . 160)

— tb’ me di ating effects of tasks

th-rands have not yet received

much attention , however it is ap—

parent t h a t  the prescr ibed  process

4—50
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I

depend on whe the r the task is
add i t ive, d i s j u n c t ive , conjunc t ive ,

discre tiona ry or complementary ,
and p a y o f f  systems should be
matched to the task (p. 161)

cohesion — is a consequence of motivation

arid may be expected to vary as

a func t i on  of the p ayoff  system
that guides the group actively

(p. 164)

— a t t r a c t i o n  to the group r e f l e c t s
membe rs ’ app ra i sa l  of the p a y o f f s
they may receive , the s u b j e c t i ve
probability that the desired

pay o f f s w i l l  act ua lly  be de l ivered ,

and the cost of membershin (p. 164)

Steiner  (1972 , pp. 165—182) provides a variety of evidence for

the concept that the group is a system , arid the process is the

j essential bond by which members are held together in relationships

that impart a quality of wholeness to the group . He states “Without

process, the whole would be nothing but the sum of its parts , and

the group could be relegated to the realm of metaphor or illusion .

However , the group is an active enterprise in which members recip-

rocally shape one another ’s actions. Collective process transforms

an assortment of individuals into a sound system” (Steiner 1972,

p. 165). Citing the stablizing effects of norms and roles, the

importance of shared fate and functional interdependence , the

lessons from leadership research , the orderliness of system process ,

the methodologies available for study of interaction analysis ,

Steiner presents a body of knowledge useful in developing improved

approaches to the study of teams and team performance.
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McGrath and A l t m a n  (1966) report findings on more than

sixty simple and complex substantive variables in their synthesis

of the small group behavior field at that t ime . The au thors
developed a number of generalizations which they categorized

unde r the  f o l l o w i n g  head ings :  ( 1) c h a r a c t e r i s ti c s  of g r o u p

members , (2) characteristics of the group, (3) interpersonal

relations in the group, (4) leadership, (5) task performance

of the gro up members , (6 )  task pe r fo rmance  of the group,  and

(7) the role of personality and social factors in performance.

1. characteristics of — consistent , positive relation—

group members ship exists between the

(members abilities capabilities and skills of

and experiences) group members and their

perfo rmance.

— r e l a t i o n s h i p  is cl ea r u s ing
objective measures of ca-

pabilities , but much more

ambiguous using self—reports

(by subject , his fears , or by

his superiors)

— abilities of individual members

however measured are not

necessarily useful predictors

of group task performance.

— very consistent and positive

relationship exists between

members ’ abilities and mani-

festations of leadership per—

formance , as judged by observers

of superiors.
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I
— members are not good judges of

one another ’s capabilities ,

except with respect to leadership

pot e n t i a l

— very weak r e l a t i onsh ip  ex ist s

between group members ’ percep-

t ions of one ano ther ’ s sk i l l s

and objective ratings of morale ,

cooperation , and various other

indexes of interaction processes

personality and — these characteristics have not

biog raph ical been studied very extensively

characteristics of in the small group l i t e r a tu re
members

— for those studied , there do not

seem to be any pervasive or

general propositions that emerge

member attitudes — favorable member attitudes

toward the group task and

toward the situation seem to be

partly a consequence of high

social or task status in the

group, job autonomy , cooperative

group condi t ions , and induced

perceptions of task success.

authoritarian - in general , authoritarian

attitudes attitudes show very little rela-

tionship to most interaction

— 
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behav io r s  and in con sis ten t

x-elationshi ns with performance

on tasks of various types

p o s i t i o ns of — gener al p ropos i t ion  is tha t

members in the group members who have high

group social or task status are

l i k e l y  to have pow er a nd use
it , arid to react favorably to

the group

— status is not only related to

power , but also to the individual ’s
commi tmen t to the g ro un  and h is

motivation toward qrooa achievement

— with respect to t~ sk o- rformance ,

there is very little r”lationship

between the task performance of

individual members and their

social or task position in the
group

— th i s  type of r e l a t i o n s h ip  r e q u i re s
more study as does the r e l a t i on -
sh ip  between the position of

members in the group and the

performance of the group as a

whole

2. characteristic s of — the more training and experience

the qroup groups and members have  the
(g roup  c a p a b i l it i e s  be t ter  they p e r f o r m  as in—
and ex p e r i e n c e)  clividuals and groups. The
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I
general i z a t ion holds for  ad

hoc labora tory  groups and
operational (e.g., m i l i t a r y )
task groups

— however , knowledge of group
capab i l i t i e s  alone is not
s u f f i c i e n t  to predic t  level of

group performance (p. 59)

— l i t t l e  research has been con-
cerned with the way group

properties (such as capabilities

and level of training) achieve

th-eir impact on group performance.

Little attempt is made to study

how various irnput variables

produce t h e i r  u l t i m a t e  e f f e c t ,

in terms of in te rmedia te  processes
and even t s .

g roup si ze — a l t hough  the genera l  proposi t ion
that  the smal ler  the group,  the
more e f f e c t i v e  its performance
is often substantiated , the situa-

tion is very ambiguous

composition of groups — there  is very little research on

group compos i tion , and what
little there is gives an unclear

picture of the role of composition

I
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3. i n t e r p e r s o n a l  - t h e  over a ll p i c t c : € -  suggests  the

relations i n  i n t e r p e r s o n a l  a t t r a c t i o n s , in ter—
the g roup  p e r s o nal  c o mmu n i c a t i o n , and per-

cept ion of t a s k  success may va ry

i n t e r-d e p e n d e n t l y ,  so t h a t  a

mani pu la t ion  of any one of them

will lead to correlated changes

in the other two ( p . 61)

- successfu l  induc t ion of grea ter
in te rpersonal attrac tion produces
greater communic at ion and increased
percept ions  of group task success

— s imi l ar ly , successful manipulation

of perceptions of group success
produces  g r e a t e r  i n ter p e r s o n a l

at t r act~ ori and co:aainication

— f i n a l l y , it  is poss ible tha t
increasing the amount of commu-

nication among group members will

lead to more favorable perce : ...ions

of oth r rn -mh~ rs and of the group ’s

p e r f o r man c e  e f fe c t i v e n e s s,

a l t h o ugh t h e  L i t t e r  p o i n t  is not

est abl i Thed in the pre~;cnt body

of re : ;earc l l  i n f o r m  ~t ion

— in t he s e  t e r m s , we can s ugg e st
that attraction , : -- ~rceived task

success , and c o m m u n i c a t i o n  con—
st i t ut c  an i n t e r d ep en d en t  sys tem
of v ar i a b l e s
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I
— we can suggest that certain

other  var i ables , e.g., coopera t ive

condi t ions , job autonomy , and
high member stat-a s, are associated

w i t h  or are d° tc rm inan t s  of th i s

system

4. leadership — groups  w i t h  e f f ec t i v e  leaders

tended to be ch aracteri zed  by

good work r e l a t ions  w i th other

groups , care of equ ipment ,

orderl iness, and a range of
indexes of morale. Effective

leaders tend to be characterized

by a hi gh f r c - du en c y  of problem

propos ing ,  i n f o rmat ion  seeking ,

and eqo—involvo:~•~nt , in ad di t ion

to the actions us -d to define

their leadership effectiveness.

Howeve r, they were not distin-
g u i s h a b l e  f rom nonleaders , or
i n e f f e c t i v e  leaders , on a n umber

of other  beh avio ral indexes

— fairly clear picture of who will

emerge as leader or be an effectiv.

lead er — the mer.bar with highest
s t a t us, sk i l l s  and t r a i n ing

— f a r  less cl ear p i c t u r e  of j u s t
what behaviors characterize an

e f f e c t i ve l e a d e r  or dis t i ngu i sh
leade rs from non leaders
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— ro dat a in  t h e  sar~n
1 e on the task

e f f e c t i v e n . - :a ;  of g r o u p s  t ha t  had

such l eaders , nor on wh i t  k i n d  of

effect , if any, the presonc .~ of

a good leader had on task perform-

ance of group memo- rs

5. task performance — research supports some cammon—

of group members sense suppositions about the

(role of member impact of member-level properties

charac te r i s t i c s)  on ind iv id ua l task per for mance
in groups :

1. the  h i gher  a person ’s

general  ab i l i t y  or in te l l igence

and the g rea ter his  task
a p t i t u d e , the b et ter is h is
p e r f o r man c e  in a g r oup

2. there is a positive relation-

ship between job performance

and act ua l job knowle dge,
training and experience

3. th’~ above contrast s,~~ewhat

with the factors t hat  influ-

ence g roun  p er  f~~r r ia  r i ce

— personal—social fact ors , such as

member personalitie s , attitudes ,

and subject ive perc.~p t i on s , do

not h ive consistentl; clear roth-

t iori sh ps t ~ individual perform—

anc o
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— member estimates of one cinother ’ s

perfo rmance capabilities do not

rela te very we l l  to ac tual
(objectively measured ) perfor-

mance

role of envi ron— — f r eedom , a sense of involve—

mental factors mont , the requirL-ment to act,

and feedback all enhance member

p e r f o r mance

6. task performance — member inte].lectual and task—

of the group relevant abilities (e.g.,

(role of member mechanical aptitude) are not

charac ter i s t i c s )  consis tent ly good predictors of

group pe r fo rm anc e; individual
job experi once is

— personalit-~- and uttitalinal

characteristics are not consistentl

r e l a ted to group  p e r f o rma nce ,

e x cent  t h a t  the  absence of extreme

personality characteristics

enhance gro up f u n c t i o ning

- subjective perceptions of various

types (e.g., personal skill

estimates or est imates of the

sk i l l s  of o t h e r s )  are no t
a lways  associated wi th  good
group P e r fo rmance

I
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~o l ’~ o t  group — exp r i n :: is a gru ~~ur ::flq

c ha r a c t e r i s ti c s  t o ge th er  f o r  a pen  ed of t i m a )

ho ; a positive r E t i L i o - G h j n w L t h

gr o u p  ~. rf or 0 ~~~~~~~ 1:; do s

rolat ivet’; sm~1ll s i z e  of  t a o

group

— favorable interpersonal relations

in t h - group (e.g., hr- ~h cohesion ,

high morale) show unclear e f f e c ~ s ,

a l t h o u g h  tL:~ trend is f o r  h igh

morale and cohesion to h-

acuomuanie:t / b et t e r  p r fn  r r . I r ico

role of — reward and punishment , rat.~~-r

en v i r o r : n en  La 1 t h a n  e x p l a na  Lion aid i lustration

f a c t o rs  a l o n - , to r ~~1 to er~h~~r i c .: -  t r f . j~~~~ sc-~

— t h e re  are d i f f e r o r i ~~i i l  e f f e c t s

of types of f o e d h . t ck  on g r o u p

performance (e.g., str .iatur - .e.I

cri tiques have a more  enhancin;

effect than completely unstruc-

t u re ones)

— several wo rk (:onlition .; (such

as effici ent rout . In g  o r  necessary

i n f o r ma t i o n  or d i r e s t  and  r ap i d

access to information) h ave  a

p o s i t i v e  f f e c t  on g r e u n  ~~0i form—

once

4_ i~r)
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— c l a r i t y  of rol e de fi n i t ion

(e.g., jobs each person is to

do and relationships between
var ious  j o b s )  a lso aids  group

performance

7. role of personality — results are equivocal regarding

arid social factors the effects of per sonal—social

in performance factors on individual and group

pe r fo rmance ; confused resul ts
may be due to methodological

problems , e.g. , measurement

technology

— conceptually, the e f f ects may be

nonmoriitonic for personal—social

f a c t o r s  as contrasted with the

non ) ton ic  effect of aptitude or

experience. A l so, the appropriate

model of group p r o d u c t i v i ty may

be th at th ese f a c t o r s  enhance

group performance only within the

limits set by abil~ ties, t r ai n ing

and experience

— gaps t o be f i l l ed by research on
performance e 1fo ct . iven~-ss of
i ndividuals and groups include:

~.. 
need a better understanding

of t h e  s equen t i a l  l inkages
that b o q i n  with inputs i i  the

I
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form of ron -r , : rOU :J aol

t tsk chariot- -n istias , that

b- come n-n o i f e : ; t : 10 1 nt~errno—

di a:e int u r icti v o uru c esses ,

and t h a t  c u lm i n a t e  i n  a p e r f o r m -

ance  o ut p u t

2. too little attention has been

g iven to syn  tcimatically

es t a b l i s h i n g  the l i n ks  in t h i s

cc,crale;-: chain

3. need e x i s ts fo r  more sen s i t i v e

arpreciation of the parameters

ar~1 properties of different

types of performance , espe—

ci aii y dependent variables

o member and group task

perfo :maro.’e effectiveness
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h are (1976) organized Lh - co;.tents of his r -view of

problem—solving into three cat-- ri -:; : (1 ) gnu .~~1

and structure , (2) interaction vari~ h l~ - .; , and (3) p - :- r f o rm an c e

characteristics. This section of t h -  r & .- :- o: w ill c :- -h - is I

f i n d i ngs associated w i t h  p cr f o r r r~n r i c - :  ch aric ~ • .- r 1st ic.; comple-

menting the previous discussion of flare ’s c’-onc~ p u  ii r;chcnic-

f o r  i n t e rac t i o nal  a n a l y s i s .

Hare (1976 , p. 329) sumztarizes the findings O:i the

superiority of the group ove r the individual as follows:

1. manual vs. intell ectual — group superiority is

tasks usually qrea ter on manual
problems than on intel—

le c t ual  t a sks

2. individual superiority — t h e  group loses its

conditions sup -:- ri orit - .’ in accuracy

and e f f ~~c ien .m; if no divi-

sion o f labor is requi red ,

p roblems of con trol a re

too great , or the group

develops a standard of

prod uctivity which is lower

than that of a separate

individual

3. st ~i r i 1 - .t r d ~; of pro— — the group develops a s t and—

d u c t i v i t y  arci  of p r o d u c t i v i t y  which

is lower t h a n  th at of a

separate individual; in

terms of man—hours an

i n d i v i d u a l, is u s u a l l y  more
p ro du c t i v e
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ac cu r a cy  of rel - u  t ing  — b r - c a u se  of a to - n H -  - r i 0 1  to

con Y - ry e  on a n o r m , cjn oups

w i l l  r epor t  f e w e r  b u t  more

ac c u r a t e  fact o - ; than irsli—

viduall ; . hIo~-ieve r , som e

incrc-ase  in a c c u ra cy  can

be ob ta ined  by eliminat-

ing group discussion and
s i m p l y  poo l ing  the j u d g-

men ts of one individual or
of sever al individuals

5. accuracy of j u d gm e n t  — as a by—pr oduct of g rou p

discussion , the individual

tends to be more accurate

in his own j udgment a f t e r

he has heard the j u d q r r e n t s

of o the r s

6. ‘ risk y shift ” — under some conditions in—

dividuals make conservative

decis ions  wh en they are

alone bu t  s h i f t  to more

r i s k y  dec i s ions  o Ct e r  taking

part  in g roup  d i scu s s i o n .

The “ risky s h i f t ” phenomena

is more likely to occur:

( 1) when the qroup discus—

sion provides releva nt and
per  Skl ca sive  a rgu m e nt s ,

(2) when decision responsi—

b i l i t y  has been diffused

over the q ro u p,  ( 3 ) when
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o t her  group members approve
r i s k — t a - i n ; ,  and ( 4 )  when

the  ex p e r im en t e r  seems to

des ire a risky outcome .

The “risky  s h i f t” phenome-

non p rov i d e s  a we l l—d ocu-

mented example  of the

d i f f e ren c e s  between indi-

vid ua l and g roup problem

so lv ing

I n addi t ion to the ques t i on of the superi o r i t y  of the

group over the i nd iv idua l, flare (1972) also revir-wed the lit—

eratu re with regard to the variables associated with produc-

t i ve  groups  and w i t h  regard to group  versus  group  r e l a t i o n s h i p s .

The r e s u l t s  are summar ized below :

1. g e n e r a l  c h a r a c t e r i s t i c s  — most product ive groups ,

of p r o d u c t i v e  g roups  l i ke  most  pr o d u c t i v e  i n —

(step-following) dividuals , are those w h i c h

can best c a r r y  out  the

steps in the problem—solv-

ing  process (p .  330)

s t r u c t u r e  - high — groups  which  have a s t ruc—

morale ture suited to their func-

t ion and have h igh  mor ale

based on a large number of

inter g roup friendships will
be motivated to try harder

and be the most  productive

I
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a t t i tudes  — m o t i v a t i o n  of the grou p

is lowered if some mem-

bers show an indifferent
and neglectful attitude
toward the ta sk (p .  331)

group organization — organized groups are more

productive not only because

they have better procedures

for solving task and social—

emotional  problems but  also

because the positions of

members in the group are

relatively stable and less

time need be spent in a
s t a tus  s t r ugg le

— self-perceptions of groups

indicate - that productive

groups tend to be aware of

c h a r a c t e r i s t i c s  wh ich  make

them effective (Torrance

1953a with airplane crews)

— groups initially low in

productivity can be made
more effective either by

increasing the task skill

through training, by in-

creasing their motivation

by paying more attention to
them, or by providing other
incentives (p. 331)
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2. Crit eria t o n  — p r o d u c t i v i t y  c r i t e r ia  f o r

p r o d u c t i v i t y  laboratory and field evalud—

(laboratory vs.  t ion  may he d i f f e r e n t

f i e l d )

effective vs. non— — in effective——non-effective

effect ive crews combat crews , no di f ferences
weie found in problem-solving

scores , m a n n e r  of team per-

fo rma nce , or the members ’

perception of their group

interaction, but the effec-
tive crews were better in

use of manpower , complete-

ness of participation, co-
ordination, control , and

flexibility

— successful crews des-

cribe groups which we re
be t t e r  organized  and more

f r i e n d l y  and had a g reat e r

toleration for interrnember

conflict (Torrance l973a)

(p. 33 1 )

3. satisfaction vs. — individuals join groups

productivity for three general reasons:

1. p r e s t ige of membership

2. he lp  group reach a

goal

4—67
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3. value the association

w i t h  the group members

(p .  332 )

interrnomber relation- - high prod uctivity in the

ships task area is not always

associated with productive
intermember relationships
since the former may some-

times be gained only at

the expense of the latter

(p. 332)

competition vs. — Many examples from compe—

cooperation tition vs. cooperation

studies. Generally com-

petitive groups are less

efficient and less satis-

fy i n g  to member s

a u t h o r i t a r i a n  — groups led by authoritar—

leaders ian leaders show results

similar to competitive

groups since in these

groups all members are in

competition for status in

the eyes of the leader.

Productivity is higher and

morale lower than for groups

led by democratic leaders,

although in some research

no differences are reported

in variations of the two

styles. Productivity refers

4—6 8
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t o  - :uant it o~ ~h
_- o..tpat

s i n v e  t~ n~~ ea .nliti y c i  p-

hi ghe r  f o r  co -o p er a t i v e

g roups  (p .  3 3 2 )

self—oriented needs — gr o a n : ;  in  which most :::embc~r :;

have  h i gh  “ s e l f — o r ie n t e d

needs ” r a t h e r  th in work

tow i r d  grocu g o - n i  or t he

s o l u t i o n  of the  g roups ’

problems , a ;e r~~-;e niemb- ~r

s a t i s f a c t i o n  go -as d-awrn

along with ore i u 5 t i v i t 1

( Shaw , l956b) (p. 332)

— members of g r ou p s  hi gh in

s e l f — o r i e n t e d  need-expres-

sion a lso  ten-d~rl to pe rce ive

t h ;r-  l ie s  as less un f t e a ,

ware rat r- I as hiving more

c o n f l i c t  U; the observers ,

and completed fewer  ag en d a

items , a l t h o ugh  the i r  meet-

ings  las ted  longer (p. 333)

interpersonal con— — in  a n o t h e r  s i mi l a r  stu dy ,

flict hi gh c on s e ns us  was achieved

in those qroups in which
t b -  r -  - was  i n t e r p e r s o n a l  con—

r f I ict if the rambers avoided

some of the co n flict by

r

I
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n O r l i n g  d i r  : i c - a L ’  :-T- -. ) h —

~~~~~~~ :- . e - ; ; : .g  l t : t l -~ i n t e r —

c - s t  in t h -  t.o;k , ~~~~~~~ n- ; io-o

~ ru ;- i i n t ~~- r n e r s o n e]  c-u~~r a u ~
(p. 333)

-~ . m- -n ~n U -~ rs ’ p er soni lit ie ; — ta:.;k r -~on u i r e m n n i t : ;  an .-

t a nt  cons i d er a t  ion s  in

s el e c t i ng  n u mb e r s  on r a n -

san d 1 te or socia] ch ~r a c-

te r i s ti c S

m emb e r  characteristics — c h a r a ct e r i s t ic s  of rr. -:~ob ar s

of p r o d u c t i ve  g r o u ps :

1. h i g h scor es on i nt e l li -

gence

2 .  c ue s ]  h i ve  con:nle:- :H v ,

or ,

3. proble ::n—sulvin-o r e f l e - : t e d

in h i gh e r  l e v e l s  o~ ed u-

ca t ion

patterns of i n t e r —  — p a t t e r n s  of i n te r a c t i c n  c~~n

action be influenced in r: -~.-;ly f o - m e d

groups  by p er s on s  of ~jiven

personality cPirac t . - - r r ;tics;

m ay s l ow  t h e  g roup ’ s d~~v n l —

Oj )tn-u f l  t

I
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ic~ d-e r ’ s personali ties — le-n (Ier:; ar more effective

.-.h;n t h e i r  te. r S O f l a l i t Y

closely approximates the

g r o u p ’ s id eal of a leader

( C r -n o r , 1955) (p .  33 4)

5. c o m p a t i b i l i t y  of — i n com p a t i b i l i t y  among mem—

affectional orienta- bers on ability to handle

t ion f e e l i n g s  a nd emo t ions  w i l l

decrease productivity and
con t ro l  (R eddy  and Byrnes ,

1972) (p .  3 34 )

6. social characteristics — major variables have been

so appe rent that they have

r 0~~eived  l i t tl e  e x p e r i m e n t a l

substanti ation (p. 340)

1. adults more efficient

than children

2. single sex groups more

efficie nt than mixed

3. men and women do better

in the ; r cal tiaral roles

4. gr )up:; composed of

f r i e t n is more produc—

t i vc� than strangers

5. du ration of membership

positively related to

(

I
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7. cohesiveness — cO os iv-: cr ou p s  t ~:id t.

w ur k  h a r d e r  r e ga r d l e s s  of

o ut s i d - -  s ac er v i si o n  ( p .  3 4 0 )

— cohesive group s will be
especia l ly p roduc t ive  if

motivated to do the task

w e l l , e.g. , B—29 crews

(p .  34 0 )

8. group size — principle of least group

size (The lan , 1949)

D i m i n i s h i ng ret u r ns fou nd

in both ph-isical and intel-

lectual tasks wh ’n gn . :ip

includes e:-:c-uss rumber of

people (p. 341)

9. task (compl ]cated - complicated group or aniza -

vs. simple organize— tion for a difficult task

tion)  p e r f o r m e d  u n d e r  stress less

likely to be L~ ghly produc-

t ive  than i f  the re  is ample

t ime fo r a s imple  task wi th

a simple organizat ion (p. 342 )

definition of the — the m ijo r effects of

sit uct ion changes  in task are

f o u n d  in the definit ion
of the situation. If it

is clear that work is the
object , more group produc—
tiv it 1’ is achieved if

-4—7 2



in-i i-i id e - i is do riot upend

t o  mu -h tirea n-n i n d i v~~i~~-al

go a ls , and are i s o l a ted

f r o m  o u t s i de  d i s t r i c t i o n

(p. 342)

labora tory vs. — I nUn -ne t ory o e r : - , r m n n c - u

field performance b u tt-- n than field because

of le.;s emotior;~~li tj

e f f e ct of role — wo rk is f a c il i tu t e d  i f

definition there is a clear set of

r u i n - : ;  w h i c h  ar e  -appropni.i t

to the t a sk  and are enforced

coordinat ion - ‘-;i th a task .-;‘a cU reguires

complex problem solvin:; or

actual production of rate r —

ia l , ce- .) r d i n a t i T , n , u s u a l l y

in the t o rn  of lc : i -har sh

is especially imnortant

— unless tu- ;nbers uxnecLe-~
someone to be especially

kno- ;i ed~~u - ib l~ , they  n e a r  ted

n - g n t i v e l y  t -a t h e  m l  m e d
purses (; . ~~~2 )

— if the person has an

obvious ability to find

the right answ er , the

group will  follow his

lead

I-
i
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10. C o m m u n i c a t i o n  ne t — — roq;rdles~; of the c har -

work act- -ristics of t he  indi-

vidual members , a number

of changes can be made in

the communication netwo r k

which  w i l l  inc rease  pro-

duc tivity :

1. feedback from receiver

to sender of messages

2. usually increased par-

t i c ipat ion ( d i s c u s s i o n )

is a s soc ia t -o l  w i t h  in-

creased rs- -:uher satin—

f a c t i o n

3. i f  newc . u-ers join a
group , t h e r e  is a

tendencc for short-run

dec l ine  in  p er  f o r man c e

while the  group  r e o r g a n —

izes i t ; - I f  (Trow , 196 0 )

4.  groups w h i c h  have t he

f ewest communication

links hotw~nen the point

at w h i c h  i nf o rm a t i o n  is

received a n d  the p o i n t

at w h i c h  a decision is
rnid e should  be the most

e f f i cien t ( Roby and

I,an ; :e t t a , 1956~
5. the mode of communica-

t ies will create di!—

f i - r e n c u s  i n  a group ’ s
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ab i 1 L t-; to oo ;-uminic n U

whi ch n - ny disa :gx-- i r in

the ion run (o . 3 4 4 )

ll. leadership — studies o~ or-~arni zatiomn ;n l

e f t m e ct iv e n e s ; typ i c a l l y

r e p o r t  t h a t  quo-I leadership

is a Primary criterion for

ef ~ i ci en c y

— a l t h o u gh there  is a t endency

fo r  g roups led by a u t o c r a t i c

l eader s  to produce more b u t

of lower quality than groups
led by democratic leaders ,

there is always high produc-

tivity where a skilled leader

is p lay ing t he  leader role
( p . 34 4 )

— when l ea d er s h i p func t ions
are sha~ ed rather than cen-
tered i n one person , then

p r o d u c t i v it y  is increased

if role differentiation has
tak en place (p .  34 4 )

12. majority rule vs. — labor atory stud ies repor t

consensus  t h a t  groups produce dcci—

sions of higher quality

- 

I 4-7~

_ _ _ _ _  ____  
a



w i t h  loss emphasis on per-

sona l o r i en ta tions than  do
group;; u-sing a majority

rule (o . 34 5 )

— when a g r o u p  mus t  select

from among a number of
al ternatives of which  on ly

one is correct , m a j o r i t y

rule will give more relia-

bl e decisions in that  the

decision will be correct
more of the t ime (Smoke
and Zajonc , 1962) (p. 345)

13. decision rules — observa tions of groups

reach ing  dec i s ions sugges t

that group decision behavior

it; a combination of an indi-

vidual decision process
plus a cotiLlict—resolvinq

process w h en  members do not

agree (p. 345)

- variations of decision rules
include :

1. “tr u t h  wins ”

2. majori ty rule

3. consensus

all groups tend to have im-

plicit rules which govern
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tue dcci ~io u— uiki n gI pro~~r s s ( D u l o u ~~, 19 7 2 )

(0 . 3 4 5 )

I
— cn-m: ar log the  d e c i s io n

scheme s of r - - aj o r i t - ,- ,

p l u r a l i t y ,  ec u m n - r o b a —

I b i l i t y  and th e  :- n i qhcs~
e :- :pecteJi v a l u e , th ey
fouuj that the  “ e qu ip r o —

b a b i l in y ” scheme gave the

best f i t  w i t h  t h e i r  d a t a .

I In t h i s  scheme , each st r a —

- 

tegy advocated by a mn-ruben

d u r i n g  a d i scuss ion  has an

equal probability of b e i n g

se lec ted  (p .  3 15)

— another st u d y s . q j e st s  that
mereburs  t ry  to reach a deci-

s ion w h i c h  is “ f a i r ” in

tha t  most p er son s  in the

g roup  r e ac h  their own level

H of asp iration as a r e s u l t  of

t h e  d o c i s ie n

— a:nuth~ ~r s t udy  rnund t h a t

the hos t  fit with actual

d at - n is o b t a i ne d  w i t h  a
¼ ve ry  s i m p le  model which

a s su m es  t h a t  th~- gr o up

decision is most  often the

J n-ed i n n  of tine individual

deci s i on  ( f l a r e , 1970)

I (p .  3 4 6 )
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14. training and f -edback — one of clearest findings in the

smal l  g roup  l i t e r a t u r e  is

t h a t  g roup  p r o du c t i v i t y

w i l l  be improve-i  i f  t rain-

ing is proc id~~d f o r  members ,

no matter what the task

( p .  35 4 )

f e e l i n g s  of i n f er i o r it y  — persons who believe th eir

skills are inferior to
those of the o t her s  in the

group are less likely to

use thL sk i l l s  they have

feedback and involve- - when feedback is provided ,

mont group members tend to work

harder , especi a l l y  if  they

a re e va lu a t e r l  he’ an expert

and become more involved

feedback by TV — a l t h o u g h  s u b j e c t s  look to

human  observers  for  evalua-

tion, feedback without com-

ment from a TV camera can

be equally effective

individual vs. group — feedback p r o v i d e d  on an

feedback individual basis has been

found to be more effective
than group fe edback , proba-
bly because it can give the

individual member a clearer

idea of how to change his

performance (p. 355)
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type of reinforcem ent — the typ o of r e i n f o r c e —

nest or f~~~dback also

makes a d i f f e rence.
- -ga t i~~e ~y - ’- : b - n c k  can

be stressful (ru 355)

l evol of asp i r a t i o n  — i f  group re--rehers fail to

meet ~hei r L-vc l of aspira—

tic-n , they may t r y  h a r d e r

or th ey may not (p .  3 5 5 )

failure levels — :sod rate l~ ve ls of failure
produced a g r e -  tter effort

to organize the g roup than
did either low or high

f ail ure levels  (p.  35 5 )

fe~-dback preference — i ::-e rrdj er s of groups prc-

p o s i t i ve  f eed b ac k  and are

more willing to believe it

( p .  35 3 )

success belief - members who believe they

are succe ssful , even though
they  may not be , will try

to e xer t  more i n f l u e n c e

(p. 35 5)

I
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As previously noted in section 3.2 , Zander (1971,
pp.171—2 03) surrumarized the research on group motives first

in terms of six top ical  headi ngs w i t h  fo ur ki nds of results
under each heading, and secondli in terms of the variables
invo lved and the even ts which follow fr om the prese nce of
each. The latter organization cf  i n f o r mat i o n  w a s  provided

to assist those interested in applied problems , and a

summary  in th i s  f o r m a t  f o l l o w s :

1. feedback on performance — when feedback is available :

of group
1. q u a l i t y  of the group ’s

productivity improves

fo r simp le and comp lex
tasks (thos e requiring
considerable interac-

t i on)

2. improvement in quality

increases as the

completene ss of the

feedback increases ,

i.e., feedback  on the

score of the group as

a whole and on each

individual member is

more effective than

ei ther of these

3- performance of individ-

uals who have a
stronger need to
achieve success is more

enhanced by fuller

feedback T
4—80
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4 . m e m b e r s  make a more

a c c u r a t e  e v a l u at i o n  of

theLr qroup ’s pe rfor—

manc-e because  t h e

i n f o r m a t i o n  a llows  them

to establish a more

appropriate criterion

f o r  a p p r a i s i n g  e — .~e n t s

in the gr o up

2. influence on group — if an observer has

f rom e x t e r n a l  i n f o r m a t i o n  ab out  the

sources group ’s performance ,

he is l i k e l y  to p r e f e r

the sane aspiration

for the group as the

members do

— th e lev el of n e r l o r :- a nc o

an external agent

suggests (intentionally

and otherwis e ) does not

ha ve as much influenc e
on a g roup ’ s a s p i r a t i o n

as does the suitability

of the sugges t ion in the
l i g ht  of memb -~ r ‘ s

- 
experience ; soc ial
p re ssu res f r o m  o u t s i d e

are apparently more

i n f l ue n t i a l  if  they

e m p ha s i z e  the  r e m u l s i v e —

ness of failure than if

t h e y  s t r e s s  t b -  a t t r a c —

t i ve r ;e s s  of success
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— members will suppor t one
another in avo i -J i rn’T; or

derogating a task from

an e x t e r n a l  sou rce that

is too d i f f i c u l~ for

them , p rov ided they  can

do t- his wi thout fear of
r epu l s ion  f r o m  t h a t

source

— arousing an awareness of
the undesirability of
failure creates con-

forming behavior , but

simultaneo usly induces
a tendency to avoid the

task  and to use p r i v a t e

c r i t e r i a  in j u d g i n g  the

group ’s success

3. d i f f i c u l t y  of task  — a ha rd er (ch alleng in g )

gro up task is more

attractive than an

easier one , and ce rta in t
e v e n t s  occu r

1. participants are more
m t  cr e s t ed  in w h a t  they
are doing

2. they produce more

3. they h nyC more favorable
f e e l i n g s

4. they evaluate the
group ’ s p er f o r m a n c e
b e t t e r

I
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— an easie r task is less
a t t r a c t i v e  than  a h a r der

one

1. me rabers are less
en th u s a s t i c  about the
work to he done

2. produce less

3. are more de roga to ry
toward the group

4. evaluate the group ’s
performance less
favorably

4 .  success versus  — a ft e r  r ep ea t ed  su c ’e’ u-;ces
f a i l u r e  g roup  members :

1. perce ive  t h a t  f u t u r e
promises a greater likeli-
hood of sources at that
leve l of  dif~~ie u1ty

2. raise t h e i r  a n t i c in a t e - I
level of aun)irationl

3. develop f ee l i n - e ’ ;  of
success and pride in t h e
group

4 .  a ss ign  a f a v o r a b l e  evalu-
a t ion  to  their g r o u p ’ s
per formance

5. attribute nrr- at or value
to future success

6.  develop a d i s p o s i t i o n  to
seek f u t u r e  success

7. perce i ve t h e i r  group to
be an attractive one

8. become commit ted to the
process of s et t i n g  goals

I
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- after r poated failure :

I . r~’ mb-ers are less
inclined tn I,r~
c o n c e r n -  d a~ -ea t the
p rcd) niJ i lit lea  of future
f a i l u r e , or success

2. instead , tL e~ re ck mea ns
t h a t  w i l l  he lp t hem to
avoid t he  unfavorable
conn’~quences o f failure

— t b - , tend to:

1. lower th e group ’ s goal
or s t i ck  with one they
have fai led to re ach

2. give an unaj proving
eva luat i on  to thei r
cr r o u o  ‘S per forr’ance

3. see the ac tivity as
less important

4. believe the success
on the t a s k  is less
d e s i r a b l e

5. a re  l en s  a t t r a c t e d  to
t h e i r  own group

6. would  l i k e  to judge
the  group in r e l a t i o n
to i ts  p as t  per for -
mance t han  i t s  goal
a t t a i nm e n t  — they
would g l a d l y  abandon
altogether the
practice of setting
aspiration levels

4— 84
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5 . den i ri - for ic h i ev em ~ n t  — a n u : - ih r  r of cu r v i i  t ions
of group success  a ro u se  a d- n i r - :  H a t  one ’ s

g r o u p  a t t ~~ in t he  : l e a s  ~n g

side e ’ fuctr ; of success:

1. t i ~~- rouu se ts  an

a sn i r a t i c , n level

fo r  a s e r i e s  of t rials

2 .  the  groan is succossrT ul

3. the member rerceives

he has a resmonsi—

b i l i t y  f u r  or a

c om mi t m e n t  to the  g r o up

— if and when r eemb er s  deve~~o’

a s t r on g er  d e s i r e -  f o r

ach ieveme n t  of gro up succ ess ,

a nu :-Th - -r of events regularly

o c c u r :

I. members are cautious in

s e t t i n g  asp i r a t i o n
levels

2. members  p e r f o r m  b et t e r

3. h a v e  more  fav o r a b l e

attitudes t cu-ard the

group and its task

(
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4. perceive that the ~-:c- (luct

of the group depends upon

their own e f f o r t

5. set their oersonal goals

in accord w i t h  those  pro-

posed for them b y

Co 1 leagues

~~~ . eva luate t h e i r  per sonal

p e r f o r m a nce in accord wi th

the score o b t a i n-ed b y t he

g roup

7. and s u p : - n r t  one an~~~n er  in

the  b e l l - e l that achievement

of success is irpn rt nt

Members also deve lop  a (1051 re to avoid

unfavorable consequences that follo-.~
a failing performance by their gro~ p.

When the des i r e  to avoid has been

induced in members , th ey tend to f avo r

unrea sonably difficult qoals and to

acc in wl yu earl icr d scriberi for

r)o r~
;on:; whose group has fa i I -d
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6.  i n d i v i d u a l  m o t i v es  — t H- c ha l l e ng e  of w o r k i ng  in
f o r  ~ic I i i e v e u - - nt  a g r o a n  a r ouse s  d e s i r e  f o r

p. r ;c,ni al success or avoid-

a n c e  of  f a i l u re

1 . when fc c-lb ck is group

p c - r f o r r ~~n c e-o r i e n ted ,

n e r n o r n  :1 motive causes

most d i r e c t  c on c er n  wi th

s e l e c t i n g  a c h a l l e n g in g

but no t  too d i f f i c u l t

task

2 .  ;-;h~-n f e - U -  nok includes

his own output , as well
as the  qrouD , he is more

concerned wi th his

c o : .n a t i ve  posi t ion and
is pr  i i  o i l y  m t  c - r e s t

in t h e  a ch i - e v t ’r r ent  of
individual exc-4lence -

Tf the choice is avail-

able , m t  w ill prefer to

work for himself rather

t h a n  t h e  g roup

3. t h o s e  m e m b e r s  who seek

t o  a v o i d  t h e  b y — p r o d u c t s

of fail ure try to be

hel p ful and wo rk hard
when it becomes evident

i t  i s  neces sa ry .  When

p 1 aced in ci central po-

sit ion , t 1- -y  tend to act

f I ike a oerson with a

iro t iVat ion tO SUCCC !d

4 — 8 7
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7 . competence of n -rd ~i - r  — -1 m - - r i ) - - -- r  wh o  Is ~n ohj - c tiv e

evieence that h e  is more

co:sn-e t -at Lharr the oth ~rs
clevelon :;  a greater interest

in t he fate of t h e  group and

;-~orkr; harcl~~r for its sacc-~ss
t h i n  does a 1- - rn coon-etent

r

8. centrality of — one in a cen t ral position :

posit ion

1. is aware of  h i s  c j r ea t e r

r en pen s i b i l i tv  fo r  the

outcome of the gtoup

2. has a stronger desire for

the qr o u u  to be su c c e s s f u l

3. prefers m o d e r a t e l y  c h a l l en r —

ing goals f o r  the unit

4. develops great -~r t ~nsion
when wo rking for the g r o u p

5 . works h a r d er

6 .  produces more

7 .  e v a l u a t es  h i s  own o U t : u t

in accord with the quality

of the  group ’ s nerfornance

— C- -nt ra 1 pos i t i urn pc rson ‘ S

reactions are  Sf r u n -p r if his

role is i n n o r t a n t  in the flow

of work than if h- - has the

r to determine the group ’s

asnj r at i o n  l eve l
p

4 — 8 8



9 .  r ; i u r  c - s  o f  b - f t  r — b c - i t  -~r rnr c fnrm -ince occurs

g r o u p  P e r f o r m  ni ce i f  a r u r s h r - r  of thin ~s

h ap ro - n

1. members  a re  aroused t n

hav -s s t r o n g  o-sSire for

group :;eocess

2 .  each n o — -; goal  is p la c ed

mod e r ;r t--l y h i gher than

the pant level of

s u c c e s s f u l  p - :r  f o r na nce

3. members  are made a~~are

that tb-s green nce-ehs

each nor son ’ s best effort

4 .  f e e dr ack is nro- ;idr- -J on

t he  scor e of the group

as w e l l  as t h e  scores

of individu al n-embers

The effect of this successful performance qiv- -s rise

according to Zander to several useful prop- -rties in a g r o u p .
These include :

1. awareness of accomplishment .

2 .  fee 1 in -g s of s at i s ’ ac t i o n .

3. st rori -~er do ; ire for success -

4 .  groups  work h a r d e r .

5. coordinate their c-f forts mo r— e f fe c t i ve l o .

6 .  lear ; at r a i n  on int e rn- rnm~n I  r t I  ;tiofls

7. m o r e  a t t r a ct e d  to mc-:: .b r d i i p

8 . group  becoin  s more proinc t I ye

i - a

-~

— — —-- — - -.— - c
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ho -ron and Siegel ( I ~~~ 7 3 )  i n -  -st igat ed several of

Zan Ie r ’ s f i n d i n u s  u s i n g  P .h .~ -.. n~~e : an t e  o r g an i z e d  i at ’)

f o n r — p - - r s o n  and  t~ - o — p e r s o r t  cj r o .n -r s r-e v~ - - - - -; i n -; p ~ - r n  by

each csroup .  The following results were  ob~~a in e d :

1. confirm - -h the f i n - l i n ;  that perceived group
effectiveness or r: r r s  over t i m e .

2. confirmed that 0-rn r o l e  s a t i s f a c t i o n  ari d

own p a r t  in g roup  s a t i s f a c t i o n  i n c re ase  over
time.

3. confirmed that r otivation increased over

time .

4. found that group attractiveness increased

over time whereas Zander found no difference .

5. found positive corro~ ation b- - f --- s-en perceived

group performance and personal involvement

as simultaneous action whereas found that

hyr othetical ;> -~rfo rmance leads to later

i n v o l v e m e n t .

6. found that group attractiveness correlated

with perceived g roan performance; Zander

found no a i g n i f i ca nc : - .

I
-1 -- 00
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/

A S p r e v i o u s l y  r i o t e d  i n  t h i s  r ep r t  (nrc . 3 3 ’i/3 4-fl

H n -~kman ind ~-~- r  i is ( 1 9 7j , p.  4~~) t a k e tb -~ posi tion t h  ;t ~he
P - ’ 1 to ii r ndc j sf - t r i d i r n c ;  t h e  g r o up  e f f c - : t i - ; • r c i s s  rn rob lcam is to he

f o un d  i n  t l i i  Cli jO l r i g  m t  e r - n e t  ion p rocess  .- :hich takes niece

among gr r;: :s —rnb ers while they in - j -:-r erm: ng a t~~;k. Accord—

m u - 2 - the f irn i ings abst r- .icted from lia ckni n rn-h PTcrris discussed
l e lo.-: t - rH h a s  I zc- 1 nput—~~rocess—pcrfornis:i:- -e relationshius

I . pat t - - i - n o  of i n t e r a c t i on  — inte~ra stions can  r es u l t

in ‘assembly ~ f f ~~~t bonuses ,”

i . e . ,  n a t t - :r n s  of i n ter -

action:;  dc v-e lop-~;i to  n rc-

cluce bet ter outcomes ,

( C o l l i n s  and Cu - -t :k -sw

1964) (p. 48)

2. interpersonal training — interpersonal training

activities act lvi tic- s can pc - ; - -r  f u l l y

affect both the nature ot

the int’ raetion recess in

groups and ti re gu:riitv of

m-::sh-srs ’ p - r son :i i  t x n s e r i —

ences. hut the f e w  studies

t h a t  have  tested the  e f f e c t s

of such changes on a c t u a l

task ler form -inc - have yielded

ambi guous or negative results

(see review s l y Harold 1974 ,

Kap lan 1073) (p. 18)

3. i n p u t— p r o c e s s  r -  - I i t  n c r ; - - — f a c t  or :;  shown to e f f ec t group
sh ips interaction include :

4—91
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1. le-n rl i r at titu ’le;

2. rrr ’ -:r-b -r personality

c h i r a cL or is tics

3. g roup  s ize

4.  group s t r u c t u r e

5. g roup  h i s to r y  or

exp ’ r i ence  (p .  51)

task—process - almost every st -ni ; that

relationships addressed the question un-

earthed substantial task-

process r e l a t i o nsh ips ( p . 51)

4. process—performance — little research c o n d u c t e d

r e l a t i o n s hip s  r e l a t i ng  measured  charac-

t e r i stics of groom process

to pier fomman c - Ou tcurnes

(p. 51)

valence mode l — i n f e r e n t i a l  support availa-

ble for the valence model of

process-output relationships

~
p. 52)

mce isur c ’s o f group — measures  of g r o u p  i n t e r a c t i o n

interaction predict task success better

than  did measures of n -emb ers ’

task— relevant knno-cled ge or

various task trainin g pro—

ceduro n ; ( p .  52 )

4—02
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S. inj o t — p r o e o s — p - r t o r i n i;nv e — s- ;n ~~t -j : i t i~~l v ar i a t i o n  in

rel itrun: ;hips (gr o u p  qr c u :  -or f or ~- .n-2 e on

pr o c e rs)  l e ct iv e  t a s k s  in  con trolled
b-j t h e  nature o the g r o u p

interactio n nroccss (p. 54)

su b st a n c e  of 1~~pi~~j) — little is knor- ; n ab ou t  t i r - :

r e lat i o n s h i p s  s -s h ut -o n c e  of t h e  i n p u t — p r o c e s s —

p-s r forrnance relationshi ps

(p. 56)

cul tural norms — tynic’~ll y tire norms t h a t

guiri e individual behavior in

groups t e n d  to  b e  rather “con—

s o r v r t  i vc - , ” t h a t  is th -y m i n i —
m i -z~- the chances that mc-:abers

will h—ave to deal with un—

cr sr f c > r t ; i , l  0’ c r  arr x i u t y —

aroa1-ri ncj 1 - err :V or w i t h i n  h~
group (p .  60 )

social interaction — cm  siqni ficant lv affect how

much of fort member  chooses to

e x p e n d  on a gr o u p  task , and

t~~at the level of effort can

e a s i ly  chan- ; - over  time as

the ch :nractyristics of the

group  m t  r a -~ t i on  change
(u . 6 4 )

task performance — at  least in some cases group

s t r a te c ; i  e.; members  are both capable and

desirous of imp lementing

I
4—93
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ire p i i c i  t y— a g r e e c i  upon v - r —

formance strateg ies wi thout
explic it di scussion of wha t

they ar e  doing (p .  6 6 )

— t he re  appears  to be a per-

vas ive  norm in groups not
to address the mat ter of

reformulating strategies

explicitly (p. 67). Over-

riding these norms may be
a useful way to improve
group performance effective-

ness (p. 68)

group talent - some ovid-once , e . g . ,  f rom

enhancing “ training group” s t u d ies,
suggests t h a t  group inter-

ac tion can xesult in new

knowledge and skill which

did not previously exist

w i t h i n  the group ( p .  71)

I
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Tables 3 and 4 c o n t a i n  a summary  l i s t i ng  of t he  sub—

s tan t  ive v a r iab l e s  i n c l u d ed  in Section 4.0 of this r-eonrt.

In  some i n s ta nc e s , the f i n d i n g s  are  p re s e n t e d  w i t h  t ap i c-a l

headings used by the  a u t h o r , e . j . ,  Z in d e r .  S i m ii - a r l v , e.g.,

M c Gr at h  and A l t m a n  (1966) who reported 59 simple - and  6 corn—

c x  substantive v a r ia b l e s , the  f i n d i n g s  s e l e c t ed  a re  in-

cluded w i t h i n  ca t egor i e s  these au t h o r s  chose for  d e v -~ lop ing

o p e r a t i o n a l l y  u s e f u l  q c -n e r al i z a t i o n s .  In a very few i n s tan c e; ,

some duplication of information contained in discussions of

theoretical and methodological developments earlier in the

repor t  w i ll be noted .

Consid eration was given in planning the research to em-

ploy ing methodology referred to as conceptual variable a:ruly-

sis , m id— Il range theory building, or , wha t is n t -w  ca l l ed ,

propositional inventory de’.olo~- ;-v-n t. This coula l n et  be

accomplished in those terms but the findings as collated can

be further analyzed and proposi t ions  developed . In a dditi on ,

the f i n d i n g s  wore co l lec ted  w i t h i n  a t h e o r y— m et h o d o l o -j y-

findings framework , and in terpreta t ions  and conc l u s ion s

within that total framework are the subject of interest , par-

ticularly with regard to the identification of onoortunities

for application to t eam training and performance improvement .

In this context , several  examp les of concepts  wh i c h

emana te  f r o m  t h i s  c o l la t i o n  of f i n d i n gs  are : ( 1)  en h an c i n g

group per f o r m - i n c e  depends h e av i l y  upon the  adequ n c -y  w i t h  w h i c h

4 -95
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gr o u p  i n t e r a ct  ion is u n d e r s t o o d , nic - - i s u r e d  an d  t :- ~c inc I t or ,

(2 )  t i -am t a s k s  in m i l i ta r y  en v i  ronment S vary a lrng S o/eral

t e c h n i c a l  and social dimensions and teari tr aini ng r;e-sds to

be responsive to these task requirements in term ; which are

appropriate to whatever task—contingent combinations exist

in real-world situations , (3) team training and t-e~~; perfor-

mance strategies need to include consideration of a large

number of input-process-performance variables and relation-

ships , (4 )  consideration must be given to distinctions between

individual and group goals , how the latter are set , how al-

ternative goals are selected b-1’ groups , and how comn~~tibility—

incompatibility between individual arid group goals is dealt

with, (5) a hedonistic PhilOSOPhY associated with individual

pe r f o r mance appear s to be replaced or augmented by al tru i s t ic

commitment to the group, (6) integr-ntion processes ~or com-

bining individual members ’ c o n t r i b u t i ons to team pe r fo rmance

have been i d e n t i f i e d, and (7) strateg ies for developing team

performance and performance criteria need to resognize that

deve lopmenta l  processes are oper ating both for the individual

and the team and continuous attention to t he  dy n a m i cs of the

totality of the situation is necessary to understand , achieve

and maintain desired levels of team performance.
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‘rAbbi : 3 — s~; t ’UJri I i  ~-;~i I :h;  (~ l hu~ 1~:’d;Trvh I A b L E S  (TPI\ T P P ’ C)  *
lNcrd l )l :I ) I N p1: ; ‘ 1  I r; 4 . U

Ch prracn et al . (19 -Od C l a :n -r (1962) E 1 - i u ; & G l c i s t ; r  ( 1 0 68 , 1970)

I
1. organi eat ional 1. i n te r a c t  ions 1 . r e i n fu r e -  r n - - n t  of te am

goal re:; onse-;
2.  c e n tr a l i z a t i c : ;

2. ti-am skills 2. team rae 1i ;ui tion and
3. over lo t n i ~~ng e Xt i ~~ct  L f l : c

3 . f e e- l b e c h
4. coo~ d In  it ion 3. decr--r - en r s in narall e l

4. lu - id t ‘ - am ;
5. c-xtra—t c- -sa

5. stress input 4 . t c - n m  a r ran g e m e n t

o. t e am  compos i t ion  and
membership

6. supplr -me-ntary rein—
or cement

7. t i - r e ;  en-; i r o nr n e nt  s i r - r n —
la t  ion

M e i s t  - - r  ( 19 7 6 )  W a gn e r  et al  ( 1 3 7 5 )

1 . team learning 1. prior motivational
s ta tes

2. indiv idual vs.
team learning 2. team awareness

3. fidelity of 3. interpersonal skills
training

4. low fidelit- - - simulati on
4 . f e e d b a c k —

knowledge of 5. U - i n  s t r u c t - n ! e  aol con-
re su l t s  ~~O5~ t i ufl

5. t a sk  c o m ph x i t y

6. ri-inforcement

7. training
flexibi lity

*ppe also T~ b I e  2 , p. 4— 3 (Itn igg s & Jo-inston 1967)

1
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~~~~~,

i 0 I I i i  cVl O ) t C i 1 1) 1  I ~ I n , (J

(l~~7 6 )  D a v i s  ( l ~~U~~) N r - ] r - - r . - j c h i t  al (1973)

1. g r i n -ap v s .  in cliviu’ ~i - il 1 . g~~c~U ; -  s~~zc’ 1. social
n -  r~~o rr n an c e  - f a c i l i ta t i o n
- 2 . i- y e  c on a a c r

2 . s ma l l  v s .  i o n  ~~
- - 2 . t a n k  p er  f o r ma n ee3 . gr o s s  cm :rr: os i  —

y r  e C S  . - -
- - - t i on  3. r i s ky  sh i  f t

3. :i arit orr ; - - -4. int -llec~~ia.-
4. o:çjziniza ’ional size abi iit: es and

- p i - r f o rn n a n c e
5. crew c :ems-esl  tion

- 5. p - - r S o n a ~~i te -’6.  r e:r-s- . r r ep la c e m er i  t —

t i a i ~~: O~
7. p e r f or m a n c e  van — g r o n : -  :- mbe r i ;

af lc e  -6. g r o u p  c o n e —
8. t i - nm o r g a n i  Z d t i O f l  SiV en :C-G S

9. i nd e te r m i n a t e  7. e f f e c t s  of co—
ory i n i z a  t io ns h e r ;i ve s e s s  or ;

r~ 
- r

10. te ir orga:nzatiorn - -

- . 8. e fi i-etz of n-11. civision o~ labo r
~orrnancc on

12. ~-roc - -dur~n 1 F i i - X ~~— e o h c - s iv - -;e-ss
b i l i t y  -9. cooperation 51:1

13. 1st  c i a ct  ion corep P it :on

1’; . i n (;erw: r;h-:rce/load 10 . n orm ;
l~-~ 1a ; r c i n ’ r

15. r ed u n dan  p e r  ~ nn m c  I

16 .  f c  - - l b a c k

17. cc: c m i  cat i ons

18. c c sr s r u r i i c at  i o n
(II in Il ’ - 1

19 . corc’i inc ication
S t r Ci ( - t u r’-

20 . cc~r r mnr t r1 n  i cat i or
o-:  t t er n

21. rr:O ivit ion

1
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F A I n !: -k.i — SC -:P.-’-RY L I P 1 1 k ;  01- c;rJ55r~~~1~~;~~~J~~~p V; :-rAHI kS (3P~~LL
Gt~~ I- R 1 - : I I A V I -  4-n ) INCLUDI- D I d  . rc -: .  4

} l i : e  (1076)

S u p e r i o r i t y  of t h e  4. m;enF .~rs r - -ese n— . t~~a i : ; i n c r  a r - n
Gr o up :  a l i t  ies

1. manua l vs. int el— m:w-mb- -r s  ‘ c h - :n r a e —  f c el i n 1s
l c -c tu a i  t asks tc-ri :;rics 0 ~fl

pa t te rn s of  f r i o r i t
2 .  in d i v i d ua l  si i~~ - r i —  i nt e r a r r t i - n

on ty ce n di  t ions lease rs oem on ;— f a i 1 1  :ncP
a l it i~ -:; and in—

3. standards of pro— v o l ve r e  at
ducLivity 5. conr-~nt ib il ity of

af fyct tern -mT orion—
4 .  a ccu r a c y  of  r e p o r t i n g  t i t i on  N . ’ TV

5. accuracy of j u d -j r e r - e t  6. social c har a c te r— is-I ivi d u a l
istics vs. g roup

C . “ri sky shi ft” f ee d ba c k
7 .  coh~~s i ve r m e s s

Group vs. Group: t\ ~~ 01
8. group 3151- r L a

1. q c - n i - r a l  c h a r a ct -  r i s —
tics of roduc t i vi- 9 . tarP-:
group:; 1 - v el of

c om o l i c a t e d—  - i : : p i t  a—
Step following siren - ic - or— t :on
st rinct ure — morale qanizat i on
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5 . 0 SI -IMARY , C’ )PCLUS 1- Y;S API) Ftl-:co:-i:1 1-P;DK: J LiP :;

5.1 Summary

The purpose of this research wa s  to review s e lec t i vel y

the literature on small group behavior to i d e n t i f y  scien-

t i f i c  and t echn ica l  advances p o t e n t i a l l y  app l i cab le  to the

development of an improved team training technology. Spe-

cif ic objectives included conducting a state-of-the-art

assessment in both areas in term-s of theories , m eth o d s an d

techni ques , and findings on substantive variables; identify-

ing seecific small group behavior research contributions

potentially useful in developing a stratej-/ for establishing

eon , t eam t r a i n i n g  and team ~ e r f o rn a nce r e q u i r e —  - -i ts; and

preparing research program r ecora r r r enda t ic ,rn : ;  f o r  ccc itol iztng

on small group behavior r e s e a r c h  a d van c e s  s u p p o r t i va  of t e a m

training technology needs.

The review of the tea ;n t r a i n i n g  r e s ear c h  and op - r a t c o n a l

literature was comprehensive , and the r e s u l t s  i r - 1 1c a t e  not

only  t h a t  t ear ’ t r a i n i ng  t echno logy  is und erdc-v el  p e l  b u t  am :;

t h a t  few  advances  have been made du r in g the  pa st ten y e ar s

because of I irn i ted ren-;o nrch and developmrez .t fund m e g .

c i fi c deficiencies i n c l u de  b- m t are not l iie it -d to:

1. the  absence of a t heo r y  of t e e - s  as u n i t s  includ-
i ng  a set of de finir t - i variable :; and supporting

emi i r i coil d a t  a N ises

2. popul it i o n  cl - ni t a on k - . ; and reLn t - d  s m m - s l i n q
designs

r~~ 1
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3. analytical tuchniqu- -s and criteria for tin-
study of tcores , team training and t -  are per-
formance

4. assessment , evaluation and feedb ic]-: sys tems
for use by operational units and team train-
ing organ i z a t i ons

5. an Ins tructional System Development model de-
signed to meet team training requirements

6. a narrow data base of substantive findings on
Navy warfare or platform level trainin g
requ i rements

7. absence of team training guidelines for use in
the design of large , complex  team t rai n in g
devices

The selective review and analysis of the sm --ill group

behavior literatu re emphasized substantive areas which might

c o n t r i bute new concepts fo r the team , analy ti cal techniques

for study ing teams as dynamic  u n i t s  in w h i c h  i n t e rac t i o n s

and situational factors are important elements , c n i J  m--ethod s

and techniques f or th e measu remen t  and e n h a n c e m e n t  of te ner

performance withi n an input—process-output paradigm. Par-

ticular attention was given to research related to t heories

of groups , experiential learning , g r o u p  motives - nd -; uils ,

group performance and productivity, group growth and d e vt - l a p -

m en t  , and group intc-r;ction analysis. The general trends

not e-i  in t i n e  1 i ter atu r e  wi r e :  ( 1) the  in c r e n t s  ing volume of

r e n a - a r c h  publ  i c a t i ons, (2) ;-i u-jre:;s ii; b u t  concerns  about  the

quality of ren ;i-i rch ~n n , 1 the m i  l u r e  t o  i n t e g r a t e  t h e o ret  ical

a n d  empirical research , and (1) t h e  c o nt i n u i n g  emphasis on

such r I :;ear (-h topics as conlormi Ly, inte rp- - r son-al choice ,

5—2



socia l p ( - r c ’e~-t  Lon , interact ion process and leadership with

little attention to roles , p e r s o n a l it y ,  social character-

istics , group Size  and group productivity.

5.2 Conclu:;ions

P:njor conclusions from- this rear -arch are:

1. as a result of limited support for theoretical
and empirical research in team training an J
perf orman ce , numerous gaps exist at both t h e
scien tific and technology level s

2. little progress t o w ar d  the goal of develop—
irig a comprehensive technology r e l a t in g  to
t eams , team training and team- performance can
be expected under  p r e s e n t l y  p lanned  r c-search
and development  programs r e l a t e d  to t eam- s

3. Navy  opera t ional  and training commands hove
documented  t h e i r  n o d s  fo r  i ; upr o i e r aen t s  111
team t r a i n i n g  and ~m e r f o r m o n c ~r p ar t i c u l a r l y
w; th  regard to issues such as the  r e - e d  fo r
op- - -iti on al definitic-ns of a t erra , the d e v e l—
01-mont of new ed u c a r t i  cxral I chnoloq ’ , dc-fl--
ciencies in nnalytica I to - I n : ,  iciues an d  ca r t i- ri -

for determining t r im training requirements and
measuring tenniri training effectivaness ani per—
form nnce , and the nec-I for nc- .i guidelines for
use i nn tb - desi gn of t r a i n i n g  sy:; t L - : ar s ari d devices

4. utilization of th e e re t  l c d  and rn - t N  de loq ical
clevc-lopments - trial findings on a large number  of
substantive variables from sm-all group behavior
research would  fic ilit nfc- t in development of an
i reproved technology of team training min d team
pc r f o r m ance

5. devel opi ent of an Tnstructional S 1’st enn I~ vel0~~—
n-n - n t  ( T Sr ) ) model n r ; s i q n r -d Sp-iCi  I icilly for te rm
requireui -nts i n ;  po:;sible a r i d  w u ld  s i qn i  t i can t lv
enh nmic e Learn t r a i n i ng  o f f  i s ;  ency an -r i effective-
ness

6. new p rogr ams  of t e a m  r i sc- n r ch  and clove l o p m : n c n t
w i l l  need to employ s t rat e g i e s , e. g.  , the use
of t - -hole -i l adv i nary groups , for maximizin g

I



the use of the lim i ted amount of e x per t i s e
presently available while dnvelopirn g a larger
national cnpabi lity interested and co :-petcrnt
in t e am/ g r (r u ~ r ese a r c h

5 . 3  Recommendations

The review of the l i t e r a t u r e  revealed  a reas  of concerns

which invo lve Navy operational requirements for improvements

in team training, RDT& E policy r e l a t i n g  to pr ior it ies and

f u n d i n g  for team training technology development , and scien-

tific and technical requirements. The recommendations which

follow assume that the operational requirements arc valid ,

and that RDT&E policies of support will be consistent with

the import ance and c r i tic al i t y  of these requirements.

It is recommended that:

1. identified scientific and technical ach-:ances
from small group behavior research he utilized
i n planning and imp leme nt ing t o - nu n  t r a i n i n g
research and development  pr ogram s as t i m e l y
opportunities for making significant 1 :-eprove—
nients in team training technology

2. research and development strategies recoqni~ e
t h e  importance of both labora tory ao l field
Settings -as essential and complementary in
developing and utilizing team training t~~ch—
nology

3. conc -pt s of growth and development of t n-inn s as
units in add ition to growth and d ev e l o p m -c - n t  of
i n d i v i d ua ls , together with in terac tion ana lys is
methods , team task typolog ies , and an inpu t—
process—out put paradigm - l u - c am . :  essenL iii  t e c h —
n i cr i  - l em e nt s  of te rn t r a i n i n g  research  m - t h o l —
0 10 1/

4. team t ra i n i na  and to-nm Per forminic e be rtec )-J fl~ zi- d

as high 1y comp lex areas requir i n -j  su ~ 1 i r t  f r a n : ,  a
number of di sciplines, and tha t mu lL i—c1 i~~ci~ -l in~~’- -
capabilities be b r ou gh t  to bear  in 

~~~ 

1 ~i
.i rnpl  (n - [non t  1n ~ j suppor t i n y  r e s ear c h  and d. Ve l o j i f l e l i t
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5. m e c h a n i s m s  be - s t a bl i sh e d  for e;-:charrgirm g
s c i e n t i f i c  and t a - c N n  i c i i  l o t  o s : :a t i c n -n  r e —
i rting to teem ar i d  t e am i - s e ar c h  and
deve lopmen t  pr ob i  OiflS and o no - or t mn I ties o:~
a c o n t i n u i n g  b n s i s

6. additional ic - s c  nrch efforts N~- s r :- - ; irtc~i n ve sL i g~n t e  o th  r sm-ill gro in N - - h ay ;  o r n - - —

$ search  d ev el o p n~~~ t s h - - ~~’- r~d has-a i n clc I- -rJ in
t h i s  research  f c c -  pos din Ic - a ; - r ’ n I C  P ion tn n-U-n-rn
t r a i ni n g  needs

7. f u r t h e r  a n a l y s i s  be ‘ huc ~~ - I e;; t i -a L m a
number  of f i n d i n g s  en s - i b ~~t r ~ i i~:-n  v - ar  i n - b  ‘~s
contained in this re~~o t ‘i- ,- ;  t r m  a niew t n - -. n
d e v e l op i ng  an i n v e n t o r - .- of p r —  i ; i t i na  n - )
fill g ips in Li- nm t i  a n m  t-~- h  cia ; -

~ N s n - s

8. an I n s t r u c t i o n a l  Sy s t  0n-n Dc- J e i O l - m - c - n t  (~~~ d )
model f o r  t e am t r a i n i n g  r- g u l r c a - n i a ~~ in -  v _ r i —
ous warfare areas h deve!o : L- b i - ; t r : n i n  ~: W I

surface warfare an-I s n r p p i - r ~ ;y s t  em-n

9. a p r o t o t yp e  model of team cr~ - -a e r - o- - e l
ment be developed incorpor atin -n u n -c -.
strategies associat - -d w i t h  r e l a - v a r e  ~-e . : - e- -h
on sma ll group behav i or , p - nrt ic - i l i r l ;  - n
interanc t ion 1 nialys is , - r o u p  ; - r - - iu c  L -. - 

group motives and goals

10. a broad—basin-i p r o g r am  of t - - am - n p -r form me
research be i n i t  I - r t e -d c e n t  - - re d  in  t i n  - 1 th  - .
s e t t i n g  t o  p rov ide  f u n - l a n - m e n t a l , m i s s  i c - n i — o s :
concepts , principles and d r L - a  w h i c h  m i s t  I a
available before progress can in-~- made in d- -v c - l o p -
ing a team p e r f o r m a n c e  t e ch n o l  a

I
-
,
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ANNOTATED BIBLIOGRAPHY

I
I

Alexande r , L. T. and Cooperband , A. S. System t r a in ing  and
research in team behavior .  TM-258 1.  Santa Monica ,
C a l i f o r n i a :  Sy stem Development Corporation , 16 August
196 5.

The authors u t i l i ze  the charac ter i s t ics  of computerized
command control systems to derive common t r a in ing  objectives
and to del ineate several system t r a in ing  problems . Theoretical
approaches and models of team t r a in ing ar e d iscussed , e . g . ,
organismic and s t imulus-response.  Previous research on team
tra in ing  is organ ized in terms of task environment , knowledge
of results and exercising var iables .  A team t ra in ing research
program is outlined oriented toward “ a most important and
neglected research problem . . .how teams learn to respond
e f f e c t ively in unusual , undeterminate , or hi gh load si tuations.”

Alexander , L. T . ,  Kepne r , C. H.  and Tregoe , B. B. The
e f f e c tiveness of knowledge of resul ts  in a m i l i t a ry  system-
training program. Journal of Applied Psychology, 1962,
46, 202—211.

An experiment to investigate the effects of knowledge of results
(KR) on performance improvement of a man-machine , information-
processing system . Four 13—man crews were given a pretest
exercise , thefl 12 training exercises, then a posttest exercise
in air defense operations using their own operational equipment
and a simulated air environment. Two experimental crews
received KR at a postexercise debriefing ; two control crews
received no KR or debriefing . The experimental crews improved
more than the control crews in all but one (tactical action)
function but improvement across functions was not equivalent.
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Altman , Irwin and Terauds, Anita . 
~aj2r vdriah1es of the small

group f i e l d .  AFOSR—TN 6 0 — 1 2 0 7  ( A S T I A  AD ~O. 250 740)Arlington , Virg inia: Human Sciences Research Inc ., November
1960.

This report reviews major and minor variables of the small
group field. The review inclwies descriptions of variable sub-
classes, information about rates of appearance , and results of
each variable ’s association with other variables. A special
review of individual and group performance effectiveness
variables is presented .

Bales, R. F. Interaction process analysis: A nethod for the
study of small groups. Reading, -lass.: Addison-Wesley
Press, 1950

A comprehensive report on the development of a category system
for interaction observation . Exp loratory hypotheses about the
characteristics of interaction are presented , as well as
preliminary data on cumulative norms for the observation system .
The theoretical nature of social interaction is considered in
terms of the objectives of small group experimentation .

Bennis , W. G. and Shepard , El. A. A theory of group development.
In Gibbard , G. S. et al. (Eds.). Analysis of Groups.
San Francisco , California: Jossey—Bass Publishers , 1974,
127—153.

The authors present a theory of group development based for the
most part on observations made over a five-year period of
teaching graduate students “group dynamics. ” The theory is
applicable to groups that have as their goal improvement of their
internal communications system. The core of the theory is that
the principal obstacles to development are to be found in the
orientations toward authority and i n t imacy  that members bring
to the group. Development involves movement from preoccupation
with authority relations to preoccupation with personal relations.
A two phase , each with three subphases , process is described .
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Berkowitz , L. and Levy , B. Pride in group performance and
group—task motivation . Journal of Abnorrn~il Soc.
Psychology, 1956 , 53 , 300—306.

These authors investigated the relationshi~ bet~;een KO~ andmotivation toward the group task using a simulated air defense
task , favorable/unfavorable feedback , and individual/team
performance KOR . When teams received favorable  eva lua t ions,
their motivation toward the task increased , as measured by a
greater amount of task-oriented discussi’i n during work period
breaks. Highest motivation was associated with group rather
than individual KOR. The authors concluded that team members
are interdependent in attaining reward and this produces high
motivation .

Birkett , B., Zagorski , H., Grace , G. and Murphy, B. NORM
briefing guide. TM— (L)—32l2—000—Ol . Santa Monica,
California: System Development Corporation , 5 January
1968.

This package of mater ia l s  was prepared fo r  b r i e f i ng  m i l i t a r y
personnel  regarding  the NORM computer  p r ogr a m  w h i c h  was
designed to provide an automa tJc evaluation of a ~~-je crew
during an automated system training mission (A ~T~i) . The
package contains textual material and a set of slides.

Boguslaw , Robert and Porter, Elias H. Team functions and
t r a in ing. In Gagn~~, Robert  M. (E d . )  . Psychologica l
principles in system development. New York : Holt ,
Rinehart and Winston , 1962 , 387—416.

Reviews the concept and meaning of teams and team training,
majo r  programs of team training research and technologies ,
design of training systems , and provides a researc~- per-
ceptive . A distinction between established and emergent
functions of teams is made and the implications for
research enumerated .
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Bowen, D. D . and siegel , 3. P. Process and p e r f o rm~:nce :A longitudinal study of the reac~ ions of small task
groups to periods performance feed back . Human
Rela t i ons , 1973 , 26 , 4 3 3 — 4 4 8 .

Study involved 86 M.B.A. students (85 males and 1 female)
divided into 20 four-person and 2 three-person groups arl
measures of group performance on five 5-7 page paper:5 by
each group and questionnaire . Purpose of study was to
rep l ica te  Zander ’s findings (1971) . Findings conf irmed
on perceived group effectiveness , own role  sat i s f a ction
and own part in group satisfaction, and mot ivat ion in-
creases over time . Contradicting findings found regardinJ
group effectiveness , perceived group performance and
personal involvement , and group attrac t iveness.

Bowser , Samuel E. Determination of criteria of onerational
unit effectiveness in the U. S. Navy . TR /6Tfl— 1
San Diego , California: Navy Personn~~i Research and
Development Center , August 1976.

The criteria for evaluat ing organizational e f fec t iveness ar e
considered within a system framework . A general review of
the literature is presented. Operational un i t mana gement
personnel were interviewed and this interview mat - -~rial was
content analyzed. The resulting content categories were
cross compared by unit type, position in the organization ,
rank of respondent and question answered . The results show
m i l i t a r y  managers  to be pe r fo rmance  or iented  and suppo r t i v e
of objec t ive  type c r i t e r i a  fo r  e v a l u a t i o n s .  (Au t h o r )
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Branson , Robert K ., Ra y n e r , Gail T. ,  Cox , 3. Lamarr , Furman ,
John P., K i n g , F. J. and Ilannum , Wallace II. Interservice
procedures for inst ruct ional sys tems deve lopment :
E x e c u t i v e  summa p so 1~~~pj~ane II , phase III , phase
IV , and phase V. Tallahassee , Flo r ida : Center fo r
Educat ional Technology, Flo r i da State Un iver si t y ,  Augus t
1975.

Th i s  re po rt  is a f i v e  volum e set of procedures developed for the
prepara t ion of cu rr i c ulu m  fo r in ter sorv ice  tr a i n i n g . The
procedure s addres s five majo r phases , wh ich are : analyze , design ,
develop , imp lement , an d control .  The p rocedures beg i n  wi th
me thodology for conducting a job analysis for the cur riculum
sub jec t  area f o r  which  the i n s t r u c t i o n  is to be developed and
goes t h rough 18 additional steps suitable for the empirical
developmen t  of int er s e rv i ce  t r a i n i n g .

Briggs , G. E. and Johnston , W. A. Team training . Technical
Report 1327-4. Orlando , Floric a: Naval Training Device
Center , June 1967.

This is the final report on a four-year (1964—1967) contract
program of laboratory research at the Ohio State University on
team training in a combat intelligence center context. The
research literature on team training is reviewed and a set of
conclusions is drawn with regard to team performance as a
func tion of task , training , and communication variables. The
imp licat ions of this research are presen ted with regard to a
specific team training device . The appendices contain full
desc riptions of three laboratory stud ies not repor ted prev ious ly
in the li terature .

Campbel l , John P . Personnel trainin g and development. In
Mussen , Paul H. and Rosenzweig, Mark R. (Eds.). Annual
Review of Psychology, Palo Alto , California : Annual
Reviews Inc., 1971 , 22 , 565— 602.

This fi rst review of the personnel training and development areas
covnred 3-5 years prior to 1971 for  p r i m a r y  r e f e rence  sources.
toting that. “by and l a rge , the training and development literature
i s voluminous, nonemp irical , n o n t h e o r e t i c a l, poorly w~ itten, and
dull,” Campbell discusses models , theories and the training
problem ; new dovo1opment~; in technique ; evaluation methodology;
empirical renearch ; and concluding rema rks which cite internal
and external reasons why the field has not rea’ized its potential.
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Carson . R. C. Interaction conce~js of personality . Chicago :Aldine , 1969 , 93—171.

In his analysis of varieties of interpersonal behavio r , Carson
reviews the work of Roger Brown , Borga t t a , C o t t rel l  and Mann ,
Lorr and McNai r , and most p a r t i c ul a r l y  T imothy  Leary in the
field of interpersonal behavior. rio identifies a set of
categories of social behavior and indicates that for each cate-
gory there see ms to be an identifiable and finite range of
complementary behaviors , resulting in a “ reward ” or “cost ” for
the i nd iv idua l s  involved . In d i scuss ing  negot iating inter-
personal transactions, Carson further analyzes theories of
interpersonal relations building upon the work of Thibaut and
Kel le y ,  and liomans. He examines the exchange view of such
interaction as a bargaining relationship where hedonistic
outcome is calculated in terms of rewards , cost , and a concept
of net magnitude ( rewards minus costs)

Cartwright , D. and Zander , A. ( E d s . ) .  Group dynamics research
and theory. New York : Harper & Row, 1968.

This book is divided into seven parts as a revision to previous
editions to provide a systematic summary of a growing body of
research . This third edition contains the same structures as
previous editions but the substance of the book reflects reports
of recent efforts to subject early work to the test of a repli-
ca tion and extension to new types of population or situation.
Thec:etical and social origins of group dynamics , theoretical
and methodological approaches and issues , a large body of
empirical findings , principles and needs are included.

Chosle r, I)avid J. Computer—assisted perfo rmance evaluation for
Navy anti—air warfare training : Concepts, methods and
constraints. Research Report SRR 71—25 , San Diego ,
California: Navy Personnel and Training Research Laboratory,
May 1971.

Report formulates a qeneral methodological approach for advanced
development of computer—assisted evaluation of trainee perfor-
mance in the computer—based simulation environment , i.e., Navy
Tactical Advanced Combat Direction and Electronic Warfare
( TACDEW ) sys tem.  A s ix -s tep  p e r f or m a n c e  e v a l u a t i o n  development
methodology is presented together with a review of pertinent
performance research .
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Chesler , David J. ~pp 1icat ion and ut i l ization of training
aids and devices: Simulated ex~ rcises and t r a i ne e  ~er-formance evaluation. Research Report SRR73-7 , San Diego ,
California: Navy Personnel and Training Research
Laboratory , September 1972.

This f i n a l  repor t  of Navy advanced deve lopment  p r o j e c t ,
“Application and Utilization of Training AjdS and Devices :
Simulated Team Exercises—Performance Evaluation ,” surTnarizes
the conceptual model , nine-step exercise design and six-step
performance evaluation methodology developed and applied in
formulating performance data requirements . Various operational
and administrative constraints in conducting this kind of
demonstration arc enumerated .

Chow , Esther Ngon Ling-Ester and Billings , Carmela. An
experimental study of the effects of style of supervision
and group size on productivity. Pacific Soc iological
Review, 1972 , 1 5 ( 1 ) ,  61—82.

This experiment involved small groups ( 3 ’ s and 4 ’ s ) of fema le
college students assembling molecular models. The f indings
supported the hypotheses that: (1) personal supervision
improves productivity ; (2) personal suPervisor should be more
likeable than impersonal one; and (3) the size-of-group
variable was found to be opera~~ive .

Collins , Barry E. and Raven , Bertram H. Group structure :
Attraction , coalitions , communication , and power. In
Lindzey, Gardner and Aronson , Elliot (Eds.). The
handbook of social psychology . Reading, Massachuse tts :
Addison-Wesley Publishing Company , 1969 , 4, 102-204.

The authors provide a comprehensive review ~nd assessment of
the psychological aspects of group struct~~ e theory, models ,
dimensions , variables , empirical investiga tions , focusing on
interpersonal attraction , coalitions , com-nunication nets , and
power. The problems of classFication , orqarLization and
coding of the large number of items in the l i t e r a t u r e  were not
fully resolved and the need for a system of classification is
emphasized.
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Cooper , Cary L. (Ed.) . Theories of group processes. London :
John Wiley & Sons, 1975.

Contains ten articles on the social and psycholog ical problems
of the i n t e r r e l a t i o n s h ip between the i n di v i d u a l , the var ious
groups of which he is a member , and the organizational environ-
ment within which he and his groups function . The focus of
the book is on theory building in the understanding of these
processes for large and small groups , with particular reference
to experimental group processes. Substantive areas include
learning environments, experiential learning , intensive groups ,
consciousness—raising, team building , interpersonal trust , sensi-
tivity training , leadership, equality in groups.

Copperman , Norman and Dorian , Paul Asa. Using CAl to measure
team readiness. Orlando , Florida : Proceedings of Ninth
NTEC/Indus t ry  Conference, “Readiness Through Simulation ,”
9—11 November 1976.

The authors describe the first phase of a two phase program
to improve Ant i—Submar ine  W a r f a r e  team t r a i n i n g. Phase I
involves the development and evaluation of a scoring system
based upon objective criteria for evaluating ASW team perfor-
mance . Phase II will include development of a variety of
s t a n d a r d i z e d, computer—based problem scenarios for  use w i t h  the
14A2 training device .

Cwnrnins , R. C. and King , P. C. The interaction of group size
and task structure in an industrial organization .
Personnel Psychology, 1973 , 26 , 87-94.

Studying first line supervisors and their groups in a manufactur-
ing plant , groups ranging in size from 10-37 with an average of
21 were evaluated on high structured and low structured tasks.
For high structure tasks, large groups have higher productivity
and better relations. In low structure tasks, there was a non-
significant but negative correlation between group size and
productivity and relations.
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Davis , James H. Group performance. Reading, ‘~ass :
Addison—We sley Publishing Company, 196’).

The organizing theme in this small book is the comparison of
i nd iv idua l s  w i th  groups in va r ious  c i r cuns tances  of p e r f o rm a n c e .
Davis ’ view is that the translation of individual task behavior
into group performance is an important aim of social theory and
research . The technical emphas i s  is on social i n t e r a c t i o n
processes and social combination schemes (baselines) for trans-
lating member contributions to the task into a group product.
Variables emphasized as affecting performance are categorized
under group size , composition , cohesiveness and structure , the
l a t t e r  d e f i n e d  as a p a t t e r n  of in te rpersona l  relations.

Davis , James H. Group decision and social interaction : A
theory of social decision schemes. Psychological  Review,
80(2), 1973 , 97—125.

This paper proposes a general theory for many kinds of group
decision making and illustrates some special case models. While
focusing on the traditional issue of individ ual-group
d i f f e r e n c e s, the theory is aimed at  a c c o u n t i n g  for  the d i s t r i -
bution of group decisions by using forma l hypotheses about the
e f f e c t s  of social interact ion when the inpu t s  to discussion are
individual member p references .

Defense Documentation Center. Team training: A report
bibliography . Alexandria , Virginia , December 1976.

This b ib l iog raphy  report on team training covered the period
1974—1976. A small number of projects is reported , a few of
which are tangentially relevant to team training .

I I

I
A-9

____________________ __________ ________ a
______________ — ----.-- —— --



Defense  Documentat ion C e n t e r .  Tea-n t r a i n i n g :  Work_ un i t
summaries .  A l e xan d r i a , V i r g i n ia , 15 December 1976.

This  t a b u l a t i o n  of DoD Work U n i t  Su.-~~oiries covered the period
1971—1976. Eighteen first level search terms and five second
level terms related to training and group performance were
used. The search identified few on-going or completed
research e f f o r t s  in team t r a i n i n g .

Defense Science Board . Summary report of the task force on
training technology. Washington , D. C.: Office of
Director of Defense Research and Engineering, 22
February 1976.

Report contains findings , conclusions and recommendations of
the Task Force studies conducted between July 1974 and June
1975. Report places considerable emphasis on the need for
cos t—ef fec t iveness  analyses of t r a i n i n g, and the b e n e f i t s  or
potential benefits that could accrue from the timely imple-
mentation of training technology research and development
findings. Crew , group , team and unit training requirements
are emphasized .

Eckstrand , Gordon A. Current status of the technology of
t r a i n i n g.  Training ResearcF~ Division, Behavioral Sciences
Laboratory, Wright—Patterson Air Force Base , Ohio.
Presenta t ion at the 72nd APA Annua l  Convent ion , Los Angeles,
California , September 4-9 , 1964.

The author  present s a br ief  overview of the s t a tus  of the
technology of training and indicates where further improvements
would make major contr ibut ions to t r a i n i n g  e f f i c i e n c i e s .  The
paper includes discussion of the general status of training
technology; the processes involved in designing a training system
presented in terms of determining training requirements , develop—
irig the t ra in ing  environment , and measur ing  the results of train—
ing ; and enumeration of promising research areas. The conceptual
orientation is on the systems approach to training.
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Egerman , Karl. Effects of team arrarl 4enent on to-am perfor-
mance . Journal of Personality and Social Psychology,
May 1966, 3(5), 541—550 .

Egerman studied two-man teaa~s , the members of which  were f i r s t
trained individually, then as team members. He found that
(1) preteam measures of individual proficiency entered into
appropriate probability formulae provide accurate predictions
of initial team performance ; (2) feedback linkages were observed
in each of the team arrangements; ( 3 )  feedback paramete rs  were
found to be related to the probability of feedback linkages ;
(4) reinforcement schedules depend on individual proficiencies
and team ass ignment ;  ( 5 )  changes from i n i t i a l  to f i n a l  team
performance may be anticipated on the basis of reinforcement
schedules.

Eityn, D. Stanley . The effect of group str u c t u re on the
success of athletic teams . International Review of Sport
Sociology, 1973, 8(1), 7—17.

Using questionnaires sent to coaches of high school basketball
teams , the author found a moderate but consisten t relationship
between homogeneity of the group and the absence of cliques ,
and a definite relationship between the existence of cliques
and winning percentages.
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Erez , Miriam. Feedback: A necessary condition for the goal
s e t t i n g - p e r f o r m a n c e  r e l a t i onsh ip. Research  Repor t  No.
10. ONR Contract No.N00014-75-C—0884. College Park ,
Maryland: University of Maryland , 1976.

The study focused on feedback as a necessary condition for
goals to affect performance and predicted that feedback and
goals would be interactively related to performance . Also,
it was suggested that the interaction of feedback and self
goals be viewed as an individual x environment interaction
model. Results supported the hypothesis  tha t  feedback would
facilitate the display of individual differences in self-set
goals and hence, the self-set goals-performance relationship.
Individual differences in self-goals were significantly higher
in the feedback group , than in the no feedback group,  and in
the feedback condition the relationship between goals and
performance was significantly higher than in the no feedback .

Federico, Pat—Anthony . Computer simulation: A technique for
studying psycho—social and sociotechnical systems.
TN 76-3. San Diego , California: Navy Personnel Research
and Development Center , January 1976.

From a comprehensive literature review the author concluded
that computer simulation methodology can be used to overcome
obstacles impeding man ’s understanding of, and scientific
advancement in , psycho— social and sociotechnical systems . He
views many investigations identified as demonstrating the
feasibility of using simulation techniques to analyze and
synthesize organizational systems . Finally the accrued
advantages and potential payoffs resulting from using simu-
lation techniques are viewed as far outweighing any p itfalls
that may be encountered in their implementa tion.
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Frank , Frederic and Anderson , Lynne R. Effects of task  and
group size upon group productivity and member s a t i s f a c t io n .
Sociometry, 1971, 34(].) , 135—149.

Comparisons were made among small groups of various sizes on
c o n j u n c t i v e  and d i s j u n c t i v e  tasks  in a tes t  of Steiner ’s model
for  p red ic t ing  the interact ion of group s ize and task  size.
Results showed increases in group size enhanced quantitative per-
formance on disjunctive tasks but worn detrimental to performance
on conjunctive tasks. A direct relationship was found between
“pleasantness” and “enjoyment” of the tasks. Disjunctive tasks
were found to produce more satisfaction , and odd—sized groups
were generally more satisfied than even-sized groups.

Gagne , Robert M. (Ed.) . Psychological principles in system
development. New York : Holt , Rinehart and Winston , Inc., 1962.

This book is presented as the first of its kind , marking the coming
of age of a “systematic conception of the application of psycho-
lo~ ical principles to the invention , development , and use of
complex man—machine systems.” Fourteen chapters cover a variety of
topics discussed in terms of a theory of psychotechnology within a
systems context .

Gibbard , G. S . ,  I la r tman , J. J .  and  Mann , R.  D. (Ed s .)  . Analysis
of groups. San Francisco : Jossoy-P~~ss , Inc., 1974 , 1— 12 .

The au tho r s  examine the strateg ies of observation and analysis
noting that small group research has concerned itself with two
major issues: (1) development changes in group process and
structure , and (2) the role of individual “leaders ” or “role
specialists” in dictating the direction of social change . They
believe methodological strategies in small group research can be
described as “clinical” (hedgehogs) and “statistical” (foxes)
plus a third approach “hybrid” (hed gefoxes) . Leading researchers

~re categorized and their approaches analyzed. The position is
taken that the ultimate answer to questions of optimum metho-
dologies and their use lies in the needs , values and particular
questions of the individual researchers. The authors “have simply
stated the alternatives. ”
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Glanzer , Murray. Experimental stuJy of team training and
team functioning. In Glaser , Robert (Ed.) Training
research and education. Pittsburgh : University of
Pittsburgh Press , 1962 , 379—407.

This chapter reports on a program of research on team
training and reviews field investigations of team operation
and experimental laboratory studies on the functioning of
teams and small groups. The implications of these investi-
gations for team training are discussed including several
problems associated with training and research. The view
presented is that research on team training procedures
should investigate the reinforcement feedback conditions
supplied to each team member as a function of team
organization leading to the study of reinforcement con-
tingencies that influence learning in the way they are
studied in investigations of individual learning.

Glanzer , Murray  and Glaser , Robert. Techniques for the study
of group structure and behavior: Part I. Analysis of
structure . Psychological Bulletin, September 1959 ,
56, 5.

The work on the structure of groups , with an emphasis on
communication structure , was examined. Mathematical tech-
niques growing out of sociornetry are the focus. The authors
point out that the techniques permit the analysis of a much
wider variety of organizational relationships than hitherto
studied , but in most cases they will probably be helpful only
in clarifying the requirements for adequate descriptive or
explanatory systems. They note that the task of constructing
theories concerning the behavior of groups remains .
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Glanzer , Murray and Glaser , Robert. Techniques for the study
of group structure and behavior: Part II. Empirical
studies of the effects of structure in small groups .
Psychological Bulletin, January 1961 , 58, 1.

This paper reviews laboratory studies in which experimenters
imposed d i f f e r e n t  communica t ion  s t r u c t u r e s  on groups  and
measured the effect of the structures on performance . The
authors trace the development of researci’ on the effects of
group structure beginning with Bavelas (1948) through to
Rosenberg and Flail (1960). The authors note that “at the
present  time , there is s t i l l  a ma jo r  need for  a system to
order the data already obtained and to direct  f u r t h e r  work
on the effects of group structure .”

Greller , M. M. Process and effectiveness: A survey of small
group research findings. Unpublished manuscript , New
Haven , Conn.: Yale Unf~ersity, Department of Adminis-
trative Sciences , October 1972.

This paper points out several trends in the social psychology
literature dealing with ways in which group processes may be
influenced to effect productivity. Research on T-Groups , the
“developmental leader ,” Roby ’s “executive function ,” labora-
tory education , and related works are discussed. Greller cites
the “crying ” need to abstract the essence f r om resea rch i n
leader—based and process interventions to determine thei r
u t i l i t y  and the character  of the situat ions in which they are
useful.

Flackman , J. R. and Kaplan , R. E. Interventions into group
processes: An approach to improving the e f f e c t i v e n e s s  of
groups . Decision Sciences, 1974, 5, 459—480.

The authors examined process interventions involving changes in
both group norms and actual behavior  of group members usinc:
productivity tasks. Results obtained indicated that the in~ - ’r-

f ventions do change group behavior with demonstrable -~ffec ts on
group performance and members ’ experience. The authors taint
to the s t e r i l i t y  of the test environment and the need for
systematic research in the more comp1~~ environment of o n — g o i n g
organizations.
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H ackman , J. R. and Mor r i s , C. G. Group tasks , group
interaction process , and group performance effective-
ness: A review and proposed integration. Advances
in Experirnental Social Psychology, 1975 , 8, 47-~~9.

Group effectiveness is seen to depend on interaction among
the members of the group while they are working on a task.
The authors attempt to identify, measure , and change the
aspects of group interaction . Section I is a review of
previous research. Section II is (1) a study of how group
interaction enhances or depresses group effectiveness;
(2 )  the formulation of strategies for influencing group
i n t e r a c t i o n  and group per formance  by a l te r a t i o n  of “ i n p u t ”
factors ; and (3) a call for further research in understand-
ing the factors that go into group effectiveness and how to
improve it. Section Ill - The arguments for research are
more fully developed and suggestions are made for action-
oriented research in particular.

Hackman , J .  Richard and Vidma r , N e i l .  E f f e c t s  of s ize  and
task type on group pe r formance  and member r eac t ions .
Sociometry, 1970 , 33(1 ) ,  37—54.

This study explored the effects of the size of the group and
- 

the type of task on the reaction of the members and on per-
formance. Subjects were 35 students. It was found that
dyads yield greatest satisfaction for the members and that
dissatisfaction increases roughly with group size. Subjects
found production tasks most difficult and stressful and
problem solving tasks most relaxed . Contrary to expectation ,
no interaction was found between group size and task type in
predicting behavior.
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Flam es, Donald B . Tra i n i ng fo r gro~:~ in ter le p e ndenc e .
ANRL-TR— 65— 117 . Aerospace Medical Research
LaboraLories , Wright—Pattersos Air Force Base ,
Ohi o, January 1965.

Small teams and crews working together in intimate coordina-
tion are the key to many USAF missions today and effective
team performance may depend upon ine:-ber intordi-pondency
within the group . An adequate training program requires
understanding of the ways in which ~en work together inclosely-knit groups . Goal and means interdependency in
group process has long been a focus of interest for social
psychologists . Current research and theory thus rray pro-
vide useful guidelines for app lications of group inter-
dependency principles to military crew situations (particu-
l a r l y  t h a t  of the Amer ican m i l itary  a dv isor w o r k i n g  w i t h  his
foreign counte r p a r t )  . The concepts of goal and means inter-
dependency are defined, the con t rove r sy  between c u r r ent
exponents of cognitive and stimulus-response (S—R ) theory is
examined for its contribution to understanding group inter-
dependency phenomena , the recent adaptation of the theory
of games is reviewed , and suggestions are made fo r  the
development of experimental training programs which will
furnish insights into the nature of group functioning.
( Au t h o r )

Hall , R. L. Group performance under feedback that confounds
responses of group members. Sociometry, 1957 , 20,
297—305.

Using a task involving learning to turn a concealed knob a
required number of turns during a timed interval , Hall
investigated the performance of two man teams with KOR pro-
vided to each team member w h i c h  w~~s a s ing le  team score tha t
combined the responses of both members . Pretraining under
d i r ec t  vs .  confounded  feedback and the  r e l a t i v e  w e i g h t i n g
of the responses of the two subjects when feedback was
con founded were the two e x p e r i m e n t a l  va r i ab le s  cons ide red.
Hall found that teams pretrained on confounded feedback
improved their accuracy at a greater rate than t eams
trained on indiv idual feedback . Error compensation by
team members was put forth as accounting for the results.
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Fla i l , E .  R .  and R i z z o , W . A.  1u~ as s e s sm ent  of  U .  S. N a v y
tactical team training. TAEG Report 18. Orlando ,
Florida : Navy Ti:iining Analvsi:; and Evaluation Group,
Ma rch 1975.

This s tud y r epor t  compiled i n f o r mat i on  f o r  p l a nn i n g  and
developmen t of improved team t rain in g pract ices, pro—
ceciures and associated hardware , and for resource management
in the U. S. Navy . Spec i f ic  obj ect ives of the s t u d y
included: (1) describe and assess the status of team
tra in ing, (2)  review and critically evaluate findings in the
technical literature regarding team training , and ( 3 )  develop
and recommend potential solutions to team training problems .

Hall , Joy and W i l l i a m s , Martha  S . Group dy namics train ing
and improved decision making . Journal of Applied
Behavioral Science, 1970 , 6(3), 39-68.

In an experiment testing the efficiency of laboratory train-
ing in group dynamics as a techni~;ue for modify ing group
processes toward theoretically more effective practices ,
data wer e analyzed on both proc ess and performan ce criteria.
Results indicated that trained groups consistently perfo rmed
better than untrained gro ups on mea su res of decision quality,
utilization of supe rior resources and c reativity.

Hare , A. Paul . Hibliography of small grou~ research : 1959—
1969. Sociometry, 1972 , 35 , 1—150.

This bibliography covers the period 1959 throu~ h 1969 with
a few items from 1970 and 1971. As the fourth biblio—
graphy by the autho r , the present listing concentra Les on
laboratory and f ie ’d studies wh~~re observatic ~as
rigorously controlled. The categories in the index are the
same as those used for organizing chap ters in Hare ’s 1962
Handbook of Small Gro up Research. New categor ies were
created for topics on which there was a significant increase
in the amoun t of research such as social exchange ,
competition in two-person games, and the risky sh ift
phenomenon .
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h a  t o , A . Paul. Handbook o f sr~~i 11 (; roe :)  r~~search .
York : The 1- roe Pro:;s , 19 7~~.

T h i s  r e v i s i o n  of the 1962 handbook su ~ - I r i z e s  the  m a j o r
t r e n d s  and f i n d i ng s  in theory and res arch on small groups
from 1898 through 1974 with more than 6,000 references.
The book is organized in thre—~ parts: (1) interaction and
pinup structure , (2) factors which can produce chanues in
group norms , t he in ter ac t ion  proce ss , the role system ,
and the pattern of interpersonal choice , and (3) a summary
of the  l i t e r a t u r e  f rom the  p o i n t  Of vies’ of productivity.
Four  append ices  provide  i n f o rm a t i o n  on sr o il  g r o u p
experiments , the h i story of small qrouo  research , the most
commonly—used research methods , and an overview o f group
dyna m ics in sensi t i v i t y  t ra i n i n g  and rel ated areas .

Hare , A. Paul , Bo r q a t t a , Ed gar  F .  and Bal es , Robert T. (Ecis.).
Small groups: Studies in social interaction. New

-. York: Alfred A . Knop f, 1955.

This book is divided into four pa rt s. Part I is concerned
with historical and theoretical b a c k g r o u n d  of the field.
P a r t  2 is a collect ion of st u d i es w h i c h  view th e socia l
process f rom the perspec tive of the sing le indiv idual in a
social situation . Part 3 contains studies focused on ex-
ternal observa t ions of the group as a system of social
interactions and describing its characteristics. Pert 4
is an annotated bibliography of 580 LitIes .

h l e lmre i ch , Rober t , Bakeman , Roger and Scherwitz , Li r ry.
The s t u d y of s m a l l  g roups . In N u s s e n , P au l  d .  and
R o s e nz w e r q ,  M ar h  R.  ( N d s . )  , A n n u a l  h u v i e w  of _ Psycho logy ,
Palo Alto , California: A n n u al ~~~~To~-s Inc. , 1973 , 24 ,
3 3 7 — 3 5 4 .

This  r ev iew covers t rio per iod  1 9 6 7 — l - ’172. The r . v i .~~i n c lu d o s  sec t ions  Ofl meLh oclo lo ~y ,  a t  - t ( ’ ~ ion , conformity
and s oc i al  i n f l u e n c e , coopera t ion  an t i Lion , pert or—
mance , soc ia l  f a c i l i t a t i o n, t a s k  perfur: :a:-rce , r i s k y  s h i f t ,
l e a d e rsh i p,  e n vir o n m e n t a l  1) ;y c h O l o p y ,  n:i i - : ~~ t o r  q t o - ~ps ,
and a p o st s c i  i~~ i t .  The a u t h o r s  s t .t v  “ surmima:  i r is - . t he
re:.;earch rev iewed (or  not r ev i e w ed )  i n  an i t  -~~ as di v e r s e

f and loosel y l i n k e d  a :  the s t u dy  of  s t a l l  ~r t e u p t ;  i s  a
p r a ct  I ~- t i  an d  t heo r e t i c a l  i r n p oss i h i r i t y .
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Hewett , T. T., O’Brien , G. F. and Ihornik , J. The e f f e c t s
of work organization , leadership st.yle , and member
c o m p a t i b i l i t y  upon the  p r o d u c t i v it y  of smal l  g roups
w o r k i ng  on a m a n i p u l a t i v e  t a s k.  O r gan i z a t i o n a l
Behavior  and H u m a n _ P e r f o r m a n c e , l~~747ii, 2 8S~~~01.

Defining collaboration (when members shaie responsibility
f or some t a sks )  and coo rd ina t ion  (no over lap  of t a sks  and
definite precedence relations) and using a task of con-
structing molecular models , 96 undergraduates were
divided into groups of three-persons , all-male or all—
female. Group leaders had high or low LPC scores. Groups
had high or low compa tibility . Dependent variables were
quantity and quality of models. Coacting groups (all
work done individually) and coordination groups were
most productive . Collaboration groups wore least prcciuc-
t ive.

hhinton , W. M. and Fishburne , R. P., Jr. Performance
oriented aircrew training : Optimization throuch
ISD. Oriando , Florida : Proceedings of Ninth NTEC/
Indus t ry Confe rence , “Readiness Through Simulation ,”
9— il November 1976.

The authors describe their approach in employing traditional
and modified Instructional System Development techniques
to develop a training program for E-2C aircrew training with
a greater emphasis on a “system ” orientation and an
appreciation for the interactive nature of the development
steus. Two instructional approaches were developed and are
described: tape/slide presentation with self-scoring
answer sheets , and a computer-managed instructional system
for possible future use.
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Howard , A n n .  i n t r i n s i c  m o t i v a t i o n  and its U~-term inantsas f a ct o r s_ en h a n c i ng  t he_ pr~~d i n L i o n  of j oh  per for—
rnan re from ability . Colleqo Park , Md . : Uni~T . Md .,
Research Report No. 11 (ONR Contract No .N00014—75—
C — 0 8 8 4 ) ,  May 1976.

Purpose of t h i s  research  w as to explore the relationship
of abi l i t y  and i n t r i n s i c  m o t iv a t i on in the p redic tion
of job per fo rmance. Two dete rminant s ot intrinsic
mot iva t ion  were t raced : an o r g a niz :it i o n a l  f a c to r  and an
ind i vidua l difference fac tor. Data was collec ted on
335 clerical employees in 11 job groups in a large
metropolitan bank. Ability and intrinsic motivation com-
bined in an additive but not in an interactive way in
predicting job performance. It was suggested that
intrinsic motivation is a useful construct that is not
yet well measured .

lncjham , A. S., Levinger , G., Graves , J. and Pec!-:ham, V.
The r i nge lm ann  e f f e c t :  S t u d i e s  of group s i z e  and
group per formance. Jou rna l  of E x p e r i m e n t a l_ Social
Psychology, 1974 , 10 , 371—384.

Thes e st udies , using undergraduates as suh~~€ c t s  and team
rope—pulling as the problem , ta -ted t h e elf nue s of
increasing the size of the team on serformance , a r i d

factors influencing reduced motivation. Adding two men to
sing le pu ller reduced eff ic iency by l8~ with further
addit ions having no significant e f f e c t .  Reduc ed mot ivation
viewed as p oss ib ly  due to no feedback. Improved motivation
could result from measuring individual team memb er;’
efforts if member informed of measuring .

Insko , Chester A. end Schopler , John. bxp srimc’ nta l social

f psychology. New York: Academic Press , U) 72 , ~7 9 - 5 - 1 8 .

Th i s  review of the  research l i t e ra  Lure on small groups
e m p h asi z e s  how groups work . The review beg ins with pre-
interaction variables , moves to group organization or• I internal variables , then to group dec i s ions  and i n t e r g r o u p
relationships. The focus is on the end products of group
interaction rather than on a specific set of independent
variables.• I
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James , L. R. and Jones , A . P. Organizational climate :
A review of theory and research. Psychological
Bulle t in, 1974 , 81 , 1096—1112.

Previous organizational climate research , definit ions , and
measurement approaches are reviewed and differentiated into
three cate gories : namely, a multiple measurement-organiza-
tional attribute approach , a perceptual measuremen t—organi-
z a t i o n a l  a t t r i bute approach , and a perceptual measurement—
individual attribute approach . Similarities and differences
between these approaches are discussed in an a t t empt  to
address a number of theoretical and psychometric concerns.
A major focus is the extent to which organizational climate
duplicates other organizational and individual domains.
Recommendations are made for future research which include
a r a t i o n a l e  for  d i f f e r e n t i a t i n g  between o r g a n i z a t i o n a l
climate and psychological or i n d i v i d u a l  c l imate  and an
emphasis upon the distinction between level of measurement
and level of explanation as related to future definitions
of c l i m a t e .  (A uthors )

Joh nson , Steven L. Establishing training criteria on an
economic ba s i s . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Ninth NTE~7i~~ ustry Conference , “Readiness Through
Simulation ,” 9-11 November 1976.

The author presents a quantitative (Bayesion economic
analysis model) and a communicable framework for
establishing training effectiveness criteria for use by the
training specialist and the manager . The applicability of
techniques developed in the areas of quality assurance ,
t r a i n i n g  technology and decision theo ry  is d iscussed.

A— 22

-_______ - . .— -- -— —— ____________- 
- • 

a



I
Jones , Allan P .,, Hornick , Christopher ~~~~. and Sells , S. 13.

A social systems analysis of the naval organization:
Organizational characteristics and effectiveness o:
naval ships. IBR TechnicáiTheport No. 72-15 , ONR
Contract No. N00014—72—A—0 179—000l , Fort Worth ,
Texas: Texas Christian University, Institute of
Behavioral Research , 31 Augus t  1972 .

Organizational characteristics of naval ships were examined
within the context of a social systems model consisting
of eight major components : 1) objectives and goals ,
2) philosophy and value systems , 3) personnel composition ,
4) organization , 5) technology, 6) physical environment ,
7) social—cultural environment and 8) temporal character-
istics. The initial phase of i n v e s t i g a t i o n  involved
description and quantification of selected system elements
and of perceived dimensionsof organizational climate.
Interrelated measurement approaches employed in this phase
consisted of organizational climate questionnaires and
structured interviews with ship officers. Detailed infor-
mation on environmental factors included such factors as:
chain of command , differentiation by subgrouos , procedural
flexibility, role structure , mission objectives , ccsvnuni—
cation channels , and policies. Da ta on o r g a n i z a t i o n
structure and function was obtained through Organizational
Climate Questionnaires. Typical factors included were :
organizational clarity, support of subordinates by
supervisors , communication-downward , atmosphere of t r u s t
and efficiency to work . Differences in climate dimension
scores from four minesweepers were related to other
differences between the ships . The structure obtained
from these ships were compared to structure obtained in
previous studies of other organizations.

I
I
I
I
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Kelley, Harold H. an ‘:s ii~~’~’ , ~~~ ‘ . .  ~
- . ‘ r -  p p: htem solv~ s- ;.

in Lin (lzey, (~~t r f t i . - r  ~c - e - . . ~ (Nd - ;.) 1’h.
handhe k o ~~~ i i l  ty< ’h’ - . f’. ~ sq. :-~ as . :
Addi son— ’ s° y I~~i~~i i  h i n t  Co p . i . ,  I o~~, - , 1 — 1 01.

The a ut h o r s  p r e : ;en t  :;. ‘v r - t l  r!, )( t ,-~~s r~ I ~~~I ! t  1 to ;‘ U~~
solving and t r o c -s:~, ~~~~ t -

~~ m’,W I a si ~‘la~~ wi ~hw h i c h  e’~p er im e nt ~ d r e : u I ~ ; a~~ ov a l- . ~tt i. Discu ;-~ ion
includes the inod is ot 1~~~ t v ~~ t , Lot -~~~~~ -v  ~~~!or-en; - schi: in
and Tul lock; and ~iego1 and  Four~ik r ~~ oa~ of  h er s .  Resy i r h
findings on the cont r is t h ’ t w’ -t n qr a - a ~~~1)rindividual behav ior is  t n t  lu~ - ric .- d by t ~v g o  o~ pr - i h i en ,
pressures toward conformity, and the chi r a ct rist ic ; o~ th-
groups and individuals themselves are r vir~wod an - i qer i t ra li-
zations drawn .

Kidd , J. S. A comparison of one- , two- , and three-: in work
uni t s  under va ry ing  cond i t i ons  of work  l oad .  J o u r n a l
~~~ plied Psychology, 1961 , 45, 195—200.

Comparative analysis was made of the effect o 1 input load and
team size on the productivity of a radar approach control unit.
Nine laboratory trained controllers participated in a total of
54 problems . U n i t  size was varied by using one , two and three
operators per unit. Results confirmed previous findings that
performance f a l l s  o f f  sharply  as load is increased . Reducing
load per controller by increasing team size leads to only
moderate increase in performance . No reliable prediction of
team per fo rmance  was observed on the bas i s  of t o u r  p r e d i c t o r
variables derived from i nd iv idua l  pe r fo rm ance i nd i ces. System
efficiency and safety were performance measures applied .

Klaus , David 3. and Glaser , Rober t .  Increasing_ team proficiency
through training : 8. Final summary report. ONR Contract~~~
Nonr. 2551(00) (NR 154— 079). Team Training Laboratory,
American Institutes for Research , 1968.

This summary describes a series of seven studies conducted at
the Team Training Laboratory, American Institutes for Research
during 1960—1967. The study areas included (1) reinforcement
of team responses, ( 2 )  team acqu i s i t i on  and e x t i n c t i o n,
(3) decrements in parallel teams , (4) effects of team arrange-
ment , (5) team composition and membership, (6) use of supple-
mental reinforcement , and (7) simulation of a team environment.
The authors cite the possible parallels to this team research
in social psychology.
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Klaus , D. J. and Glaser , R. Reinforcement determinants of
team proficiency. Organizational Behavior and Human
P e r f o r m a n c e , J a n u a r y  197 0, 5 (1), 33-67.

This summary describes a series of seven studies conducted at
the Team T r a i n i n g  Labora to ry ,  Amer ican  I n s t i t u t e s  for  Research

J during 1960-1967. The study areas included (1) reinforcement
of te am responses , ( 2 )  team a c q u i s i t i o n  and e x t i n c t i o n,
(3) decremr’nts in parallel teams , (4) effects of team arrange—
ment , ( 5 )  team composition and membership ,  ( 6 )  use of supple-
menta l  r e i n f o r c e m e n t, and ( 7 )  simulation of a team environ—
inen t .  The au thors  cite the possible pa ra ll e l s  to this  team
research in social  psychology.

Koch , James L. Effects of feedback on job attitudes and work
behav ior :  A f i e l d  expe r imen t .  Technica l  Report  No.  6.
ONR Contract No.N000l4-76-C-0164. Eugene , Oregon : College
of Business Administration , University of Oregon , October
1976.

This study examined the e f fec ts  of feedback on job attitudes and
work behavior among a samp le of f e m a l e  sewing mach ine  opera tors .
Increased feedback led to s i g n i f i c a n t  improvements  in the group
cohesion and goal commitment of the operators. Noreover , marked
improvements in product quality were associated with feedback
from management. Turnover and absenteeism also decreased , but
overall satisfaction did not incroa:-;e and intrinsic iob

• satisfaction actually decreased. Operator work tx ;c~ctations
increased  as a r esu l t  of t h e i r  i n v o l v e m e n t  in this field experi-
ment. Findings are discussed with reference to theoretical and
practical issues in work systems redesign.

Landers , Daniel M. and LUschn , GGnther. Team performance out-
come and the cohesiveness of competitive coacting groups.
International Review of_ Sport Sociology, 1974 , 9(2),
57—71.

In this study of interacting and coacting qroups , questionnaires
were used with 52 intramural bowlin :; teams. It was found that
h o w l i n g  sk i l l  was correlated with success; that interpersonal
attraction among team members was highly correlated with failure
in step down a n a l y s i s ;  and t ha t  communica t ion  between members
between games correlata~ 1 with success but had a high standard
deviation .

I
I
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Larson , 0. A., Sanders , S. I. and Steinemann , 3. H.
Survey of u n i t  pe r fo rmance  e f f e c ti v e n e s s  m e a s u r e s .
Technical  Report 74-ll. SanThiego, ~~ iTHfornia:~~~Navy Personnel Research and Development Center ,
January 1974.

The report provides the results of a survey conducted to
determine  the s t a t e - o f — t h e — a r t  of pe r fo rmance  assessment
sys tems  and methodologies to support r equ i rements  for
improved combat unit training in the U.S. Marine Corps . A
101-item annotated bibliography is provided.

Leih , Robert K. and Curry , Timothy J. On i n t e g r a t i n g  rmall
group concepts and models. Pacific Sociological
Review , 1971 , 14(1), 38—52.

This paper proposes a series of concepts pertaining to
operant—oriented work , decision pro~~~ss~~ and personal
strategy, bargaining and exchange relations , and more general
notions such as norms leading to different types c-f :t- r - ~tures.
By means of these concept d e f i n i t i o n s  d i f f e r e n t  t a  - c~ .
models can be integrated and a wide variety of sm. I. c.1 ou:’
research can be given theoretical continuily.

Lind gren , Henry  C. Contemporary  research in social ;ycholqgy:
A book of readings .  New York : John Wi ley  & So— 1973.

The “samples” of papers includes consideration Of  l a t h  the
scientific foundations and ever~ (aI relevance of ~~~~~~
psychology research . Social i~ ’.~~~’tion , ~ 1 ia t . ~~n ; ,  social
influence , personality, socia i -arception , s~ ’~i- i l ~~ :r1~~~us ,
ccmmunications, group process, ioadersh p and rae :rnamics of
aggression are included .
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Lo rqc , I . ,  Fox , David , D a v i tz , Jack , and Br o n n e r , M a r l i n .
A survey of studies contrasting the qu al i t y  of g roup
performance and individual performance 1920—1957.
Psychological Bulletin, 1958, 55 , 337—372.

This  a n a l y s i s  of studies contrasts the quality of performance
by individuals and groups in diverse situations. A classi-
fication scheme presented for a variety of groups includes
(1) interacting face-to-face group divided into traditional
and ad hoc , (2) noninteracting face-to—face divided into
climatized and social climatized , and (3) noninteracting non-
face-to—face group divided into statisticized and concocted.
Judgment , memory,  s ize of group , social f a c i l i t a t i o n, etc .
are included but the principal emphasis is on produc tivity.
A wide range of methodological issues is discussed.

Lundgren, David C. Trainer style and patterns of group
development. Journal of Applied Behavioral Science, 1971 ,
7(6) , 689—709.

Developmental  t rends in two 10—man t r a i n i n g  groups -; e re
studied by checklist and rating scale techniques over four
days laboratory session . Groups varied by trainer attitude ;
inactive and nondirective at outset vs. active and directive
at outset. Results show significant differences in solid~ir-ity, openness and productivity o f groups — the g roups  w i t h
nondiiective , i nac t ive  leaders  be ing  most o r o du c t i c - .

Martens , Rainer and Peterson , James A. Group cohesiveness as
a determinant of success and member satisfaction in
team p e r f o r m a n c e .  I n t e r n a t i o n a l  R e v i e w  of Sport
Sociology, 1971 , 6, 49—61.

Ques t ionna i re s  were used w i th  i n t r a m u r a l  baske tba l l  teams to
measu re  cohesiveness.  The number  of games won was used as
the measure  of e f f e c t i v e n e s s. Cohesiveness was foun d to be
an important factor in team efrectiveness. Higher levels of
cohesiveness are associated with greater success and -satis-
faction . Discusses methodological problem of adequately
defining cohesiveness and equivocal nature of the data on team
effectiveness.
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McGrath , J. E. and Altman , I .  Small  group r e s e a r c h :  A
syn thes i s  and critique of the f i e l d .  New Yor~::
Jlolt , Rinehart and Winston , 1966.  

—

Part I sets forth the classification system developed and
revised by the authors to describe and integrate small
group research information . They apply this system to a
samp le of n e a r l y  250 studies selected from a bibliography
of over 2,000 entries and discuss its broader application .
Part II contains a description of empirically established
facts and g e n e r a l i z a t i o n s, gaps in the field , me thodological
problems , and perspectives on the cultural milieu in which
st all group research is carried on. Part III contains
reference mate r ia l s  designed to aid small  group researchers
in review of the literature , identification of worthwhile
research topics and study design .

Meister , David. Behavioral foundations of system develop-
ment. Chapter V - Team functions. New Yo rk : John
Wiley, 1976, 231—296.

Since the team is the most obvious f e a t u re  of the rn u l t ir n a n
system, one cannot understand that sys tem w i t h o u t  conside r ing
the team . It follows then that one must know how individual
operators are integrated into the team. These processes
determine what team training will Consist of and how it will
be conducted. Concepts about team processes and team train-
ing have been fuzzy, focusing on crew comrnunication5 . t\ good
deal of research ef for t  has been expended on determining
whether team training results in performance improvement , and
the results have been disappointing. The literature describ-
ing structural team variables (e.g., crew size , organization ,
ari d composi t ion)  is also reviewed.  (A u t h o r )

Mil ler , Mark M. Task o r i e n t a t i o n  and sali’ence as determin-
ants of source utility. Journalism Quarterly, 1972 ,
49(4), 669—673.

In this study forty—three students were divided into four
groups to test salience and task orientation as de t e r m i n a n t s
of source utility . Salience proved to predict source utility
best, even under conditions of high task orientation.

1
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Nay lo r , J . C. and Brigqs , C. E. Team training ef fectiveness
under  various conditions. J. Appl. Psychology, 1965 ,
49(4), 223—229.

Transfer performance of three—man t eams  was measured as a
f u n c t i o n  of two-system va r i ab le s  ( t as k  comp l e x i t y  and
organization) and one traininq variable (skill 1 -eve l of a
replacement for one of the team members) in a simulated radar
control serial intercept task. Each independent variable
i n f l u e n c e d  team per fo rmance. Task complex i ty  had a consistent
effect across all transfer sessions with superior performance
on the less complex task . Task organization influenced per-
formance only after the replacement occurred with superior
performance by teams organized to permit each subject to work
independently of his counterpart. The teams receiving a
more highly t r a ined  rep lacement  improve d in p e r f o rm a n c e
immediately following; teams w ith a less skilled rep lacement
actually deteriorated slightly but then recovered in a sub-
sequent work period .

Nebeker , D. M . ,  Docks tader , S. L. and V lckor-s , R. Y-~. ,  J r .
A compar ison_of t h e  e f f e c t s  of i n d i v i d u al  and  team
per fo rmance_ feedback upon subsequent  p er f ~ rman ce .
Technica l  Report 75-35. San Diego , California : Navy
Perso nnel Research and Development Center , May 1975.

This study sought  to de te rmine  the e f f e c t s  of p e r f o r m a n c e
feedback presented to subjects acting singly or as members of
a team. The experimental q u e s t i o n s  addressed  were :
( 1)  whe the r  be ing  identified as a team member enhances  p e r f o r—
mance and (2) whethe r individual per formance in groups is
affected by variation in the amount anJ specificity of the
feedback provid ed. Results indicated that subjects who
perceived themselves as part of a team did not perform at
s i g n i f i c a n t l y  higher levels than non-team members , when the
e f f e c t s  of feedback were c o n t r o l l e d .  R e s u l t s  a lso revealed
t h a t , although individuals performed better with than with-
out feedback , it didn ’t matter whether the feedback was raw
or percentile or whether it concerned the individual , his
group, or both.
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Noqa r-:~~, Glenda Yukie. The effects_of room s ize_and group size
on i n d i v i d u a l  vs. q~-ou~ t ask  c er fo r man c e .  T e c h n i c a l
Report  25 , ONR C o n t r a c t  No .  N 0 0 0 l 4 — 6 7 — 0 2 2 6 - - 0 0 3 0 .
L a fay e t t e , i nd i a n a : P u r d u e  t J n i / e r s i ty ,  A p r i l  1975.

Four and ten person groups of males and females were placed
into 70, 40 o r 16 square foot rooms . Working either as a group
(interac ting) or individually (co—actinq), they performed a
perceptual task and a problem solving task. Results indicate
that there is no difference in problem solving from dense to
less dense areas , replicating Freedman , Klevansky and Ehrlich ’s
findings (1971) . However, there appear to be mood and attitude
differences from dense to less dense conditions, and a sex
difference. With density const ant (area per person) , males
appear to be more a f f e c t e d  by group s ize wh i l e  females  are
a f f e c t e d  by the in te rac t ion  of the room s ize  and group s i ze .

Obermaye r , R icha rd  W . ,  et a l .  Combat- ready_crew p e r f o r m a n c e
measur emen t  sys tem s tudy.  AFHRI ~ F ina l  Repor t  of Con t rac t
No. F 4 l 6 0 9 — 7 1— C - - 0 0 0 8 , A i r  Force Human Resources Labora-
tory, May 1972.

This  s tudy  involved development  of ( 1) a syste:’-~.t i c  de f in i t i on
of performance measures appropriate to combat—crew training
needs , and (2) definition of a cost-effective measurement
sys tem usable  in combat-crew t r a i n i n g  e n v i r o nn en t s  to acquire
and process needed training information. Data for performance
measures were collected from several USAF bases. Measurement
system criteria were based on an analysis of combat-crew
training procedures. Detailed system specifications and an
implementation plan were prepared. The difficulty in isolating
individual performance for some aircraft crews is cited.
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I
Olms tead , Joseph A. Srr~ill— group instruction : ‘i’oeo:-y and

p r a c t i c e .  A l e x a n d r i a , Vir ginia ; U urn~~n Resources
Research Organization , 1~~74 .

This volume is an analysis of the state of the art of small—
gro up methods of i ns truc t ion . I t  desc r ibes  soce of the more
commonly used small—group technique s and the  r a t i o n a l e  b e h i n d
them , and provides an analysis of their p o t e n t i a l  use f o r
various types and conditions of instr uctional environments.
Expl icit gu i d e l i nes are p rov ided  to ass is t  t r a i ners and
training managers in selecting methods that will acco mplish
desired i n s t r u c t i o n a l  ob j ec t i ve s  and in u s ing  the  methods
effectively .

Proskansky , H. M. Environmental psychology an d the  real
w o r l d .  American Psycho log i s t,  1976 , 31 , 301— 310.

Proskansk y se ts  forth his reasons for his change of interest
from laboratory social psychology to the  ne ’•i f i e ] c l  of e m i  r o n —
mental psychology. He defines environmental prycho~ ogy as
“the a t t empt  to e s t a b l i s h  c : roi r ica l  and theoretical re la t ion-
ships between the behavior  and e x p e r i e n c e  of the person and
his  b u i l t  e n v i r o n m e n t . ’ Pr o s k an s k y c i t e s  f ive new oethodo—
logical r e q u i r e m e n t s  f o r  t he  n ~w f i e l d :  ( 1)  the abso lu t e
i n t e g r i t y  of p e r s o n/p h y s i c a l  s e t t i n g  even t s , ( 2 )  t h e  d i s t i nc -
t ion between behavior-systems reactions and psychological
system react ions , (3) a context orientation to problems ,
(‘~) a time orientation of environmental psychology, and( 5 )  a contex t  o r i e n t a t i o n  in the a n a l y s is  of problems .

I
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Roby, Tho rnton H .  S m a l l  gro~~ p e r f o r man c e .  Chic:igo :
Rand NtcN a lly and Company, 1968 .

This monograph sets forth a f r ~snr w o r k  for  d e v e i - o o i  t L- ~o r y
relaued t c~ task performance in sniall g r o u p s .  A i  n is to
i d e n t i f y  s i g n i f i c a n t  v a r i a b l e s  in - r f o r ~’ocv ass t o
i l l u s t ret e  research  t echn iques  f o r  o b t a i n  i n - ~ ne:e:; s ry
e m p i r i c a l  i n f o r m a t i on . The f c cus  is oi h i qh l y ;c - - c l  i~~1~~~dgroups  devoid of interpersonal confli- :t , ~ully icreo in ;
t ask o b j e c t i v es and condi t ions, and g c i c J r - :l b y a :re . -

~ uso n
o p e r a t i n g  procedures  and member  ro les  d - v o l - -~~ - ‘ ~~ ov,~ a
long per iod  of w o r k i n g  t oge the r  as a ~~~~~~~~ . W i ~~h i n  T h t s
l imi t ed  s p e c i f i c a t i o n, the a n a l y s i s  a~ t~~n-~s to 5nc)
f u n c t i o n a l  d i v i s i o n s, g roup  r u l e s  and s tr d ’ e ; ies c : i
influence relationships among component pro~ esre- . Thre~
hypo thesized modes of constructing a p e r f r r m u se  so ~el -

age r ec ; l t  ion , segmen talization, ideali~~at i-O n — a n
toqet  her  w i t h  t echn iques such as mathematic~:1 I :-pu ~~er
models. Roby concludes that ani serious attIoq t at ~c~r~ or-
mance prediction mus t  be based upon a compu 4 - - r  s i m u l  t ion
and pr~ -sents a schema of a suggested proqrao 0 ’ a ly si s .

Roby, T. 13 . and Lan zet ta , J. T. Considerations in the
analysis of group tasks. Ps y c h o l o g i c a l  Bu l  let  n , l9~~~ ,
55 , 88—101.

Provides a tentative , proposed app roach to the grob le rs of
describinq and classifying tasks. Four s ta~-es of g - -n up-
task properties are proposed : t a s k  input variables , group
i n p u t  v a r i a b l e s, group o u t p u t  art- ivitios , test ou t o ~~t
ac t i v iti es , each of which can be broken down as t o
descriptive or qualitative nature , distribution of component
events  in space , f u n c t i o n a l  b e na vi o r  of t he events.
“ O b j e ct i v e ” and “ m o d a l ”  t a sk  p r o p e r t i es  are  d i st i nc ; ui sh e d .
The no t ion  of “ c r i t i  cal demands ” based on b i n a d  1 y do fined
group f u n c t i o n s  is a l s o  p r e se n ted . The a u t h o r s  n o t  ~ the
genera l  fl( ( J  b - c  t- of  [ ask  p i  r i m e  t e r~; in s m a l l  groun  r sea rch
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Rem ’ , B . and Rome , . ‘‘o r - c u n  ic at  i o n s  a n d  lane’: organizat_lof lS
SDC document  S P — I E i 9 O/ n n U/ O O  . ~:-~nt a ~ on i s a , C - i l i f o r n i a
Sys; t e r n  Dove i o ; x v - n t  C o r i o r a t i on , 1 SepLernber 1964.

Repor t  de sc r ibes  a n umber  of e x p e r i : n - n r l t  s w i t h  a large organi-
~at ion consisting of a team of 20 to 30 members  ~ n d  h undr eds
o ‘ a gen t s ” s i m u l a t ed  in a e c ) m n I t c r .  Real Li me interaction
a mo n g  s u b j e c t s  t h r o u g h  the  ( :on lput er  is or ov idr - : l  . Experiments
i n c l ud ed  s t u d y  of o r g a n i z a t i o na l  i nt o r :- s it ion  processing amonq
subsystems , exercise of authority in manpower—utilization ,
and evaluation of the Orqantization under various c:-:pcorimental
manipulat ions of input load , confiictinq demands and KOR.
Extrinsic KOR organized by subsystem function ‘xas found to
be insuf f ic ien t for team im p r o v em e n t .  Very s i g n i f i c a n t
improvement (300 percent) resulted from total system
debriefinq. Other experiments involved organizational
structure and crises environment chanqes , and subs t i t u t i o n  of
systems reports by except ion  fo r  c om ur eh en s i ve  f e e d b a c k .

Rosenberg, S. A laboratory approach to interpersonal aspects
of t e a m  performance. Ergonomics , 195 9, 2, 33~~—3 43 .

Rosenberg t (sted the hypothesis t h a t  in a complex task team
1:ft -m t ) er s  d id  not learn coordination ski Ils because  t h ey  had
not yet learned the task well enough. Using individually
pretrained subjects assembled in combination w i t h  0 th  r trained
and n o n t r a i n e d  s u b j e c t s , he f o u n d  no di f e t c -nees  in degree of
ro le  di ‘ f ‘ren t  m t  ion and less ro] ~~‘ d i  f t  er e nt  i a i - a a mong  ;‘re—

t ra  ~nr ’d  IOF-bers , lie concluded t h a t  d i n t  r i L )u t  ion 0 respons  i—
b i l i t y  is  d i f f i c u l t  to develop in comolex tasks a n d  t h i s
f a i l u r e  is not due e x c l u s i v e l y  to f a i l u r e  t o  m a s t e r  t h e  t a s k .
These f i n d i ng s  po in t  to the need f o r  ad e q u a t e  Le -u: i  t r a i n i ng
to produce pt irna l team per for r o i n s e  r a t h e r  t h a n  s impl y
assembling i n d i v i d u a l l y  tr ~~incd rn - n -h e r s .

Rosenben ;, S. Cooperative behavi r in clyads as a function of
reinforcer’~ nt p i r a r n c ’t i ’r s . Jr-u s na l of 

- 
Td norrn . Sr’~~.

Psycholoav , 19(0, I s , 3l~~— 3 33 .

Rosenberg studied t h e  e f fe c t  on t e a :-  perf oi !n UISC of combining
I ( - e ( l t - l ck  i n  vs r i (  or -; ways  ano p r o vi din q  v a r i o u s  cb - q i - : - e s  of
s p e c if i c i t y  of fe e d b a c k , i . e . ,  w h e t - h  - r  an e r r o r  has  occur red
VS. di roe L 1011 of e r r or .  h i s  r e s u l t s  i n d ica t e d  th a t  compar - —

t iv e  b eh a v io r  develops  and tr im p e r f o r m a nce  improves  when
feedh ac-z is specific and when both subjects receive feedback
which weights their own responses 50 percent or more .

I
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Rosenberg , S. and f l a i l , R .  The e f fe c t s  of d i f f e r e n t  social
feedba ck conditions upon perfor mance in dyadic  teams .
Journ al of Abnormal Soc . Ps-~’chologv , 1958 , 57, 271—277.

Using a knob—turning task and t.-.-o-rnan teams , the authors
investigated the effect of three feedback conditions (direct ,
confounded and “other ”) on i n d i v i d u a l  and team accuracy .
“Other ” involved feedback on adequacy of their partner ’s
response . The results for individual accuracy showed that
for rate and ultimate level of learning, direc t was superior
to confounded , and “other” showed no learning. When team
accuracy scores arc considered , direct and confounded
feedback produce equa l learn ing  ra tes  and levels and both
were bet ter than  “other ” condit ion. In a repl ica tion
experiment , confounded feedback produced a higher level of
learning than direct feedback.

Samuels , Frederick. The intra- and inter—competitive group .
Sociological Quarterly, i970 , 11(3), 391—3 96.

This study investigated the effect of different tynes of
rewa rd distribution on group st ruc ture . Th r e e-n -u s h er  groups
of each of four different reward-distribution tyres were
s t u d ic o .  In a task involving circular ji gsaw puzzles , it was
found that intra- and inter-competitive groups had the
greatest intra—group like—abili ty and showed the most positive
behavior.

Shure , G. H., Rogers , M. S., Larsen , 1. M. and Lassone , J.
Group planning and task effectiveness. Sociornetry,
1 962 , 25 , 263—282.

Using 150 college males divided into 30 five-man groups on
a hidden symbol task , result.; of this experiment indicated
that groups given a separate p lanning period between trials
were significant ly faster than co-temporal planning or no-
planning period groups. The findings supported the j
hypothesis that norma 1 efforts to organize in newly formed
groups is subverted by task pressures creating a sense of
urgency and panic (Cattell’ s; “horde urgency ” factor) .
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Smith , Clagett C. Scientif ic perfo s- manc-o and the composition
of research teams . A d m i n i s t r a t i v e  Science Quarterly,
December 1971 , 16(4), 486— 495 .

This  s t u d y  examined  the r e l a t i o n s h i p s  am ong seve ral dimensions
of team composition and performance of 49 teams in an industry
research l a b o r a t o r y .  He te rogeneous  team mer -bership was
associated more freq uently wi th super ior success in all
aspects of performance.

Smi th , David  Horton . A p a r s i m o n i o u s  d e f i n i t i o n  of “ g roup :”
Toward a conceptual c l a r i ty and s c i e n t i f i c  u ti l i t y .
Sociological  I n q u i r y ,  3 7 ( 2 ) ,  1967 , 1 4 1 — 16 7 .

The author identifies necessary and s uff icient cond itions for
the occurrence of group-like phenomena , presents a definition
of “group , ” and evaluates the definition in terms of the
criteria of utility, clarity and par simony for applications
in any given social system . The definition : A gro5lp is
defined here as (1) the largest set of two or no r’: individuals
who are jointly characterized by (2) a network of relevant
communica tions , (3) a shared sense of collective id-:-ntity,
and (4) one or more shared yoa1 dispositions with associat:e-J
norma t ive st rength.

Smode , Alfred F. Recent developments in training problems ,
and training and training r e s e ar c h  rn- f n e ( i o lo g v . In
Glaser , Robert  (Ed.). Training research and education.
Pittsburgh :University of Pittsburgh Press , 1962 ,
437—441 , 47 9.

Reviews new ways of providing learning experiences , new typos
of problems or tasks including team training and small group
research . Emphasizes several needs for information including
how a team f u nctions , relationship between group structure and
operation to team performance , optirnwn training procedures
for teams in a systems context , and ways of aug: enting
information feedback to facilitate performance .

I

I
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Sorens;on , James R. Task demands , group interaction and
group p e r f o r m a n c e .  Soc ion -e try ,  1971 , 3 4 ( 4 ) ,  483—4’)5.

This study investigates the relationships between task demands ,
group interaction profiles and group performance through the
use of 28 , three—man problem-solving groups. Guidelines for
study provided by the use of the Collins and Guetzkow model
of processes in decision-making , Results indicate that task
demands significantly shaped task interaction profiles ; task
demands affected only one quality dimension of group perfor-
mance , cont rary to previous studies ; and that levels of group
performance and task specific behaviors were significantly
correlated. Sorenson concludes that this research suggests
need for simultaneous study of selected input , process and
output variables.

Sorenson , James R. Group member traits , group process , and
group performance . Human Relations, 1973 , 26 , 639-655.

One hundred fifty male undergraduates matched for S.A.T.
verbal ability scores were divided into 16 three-man groups
and were required to create a story or poem and solve an
intellectual problem . Subjects were grouped on the basis of
Remote Associates Test and Social Differentiation scores.
Results indicate group with high S.D. were best on quality
of performance; high R.A.T. best on originality; hish
S.D.—R.A.T. best on evaluativeness.

Spoelders—Cloes , R i t a .  S m a l l — g r o u p  e f f e c t i v e n e s s  on an
administrative task as influenced by knowledge of r e su l t s
and sex composition of the group . European Journa l of
Social Psychology, 1973 , 3(4) , 389—401.

Two experiments were designed to test E. A. Locke ’s theory of
task motivation and incentives. Hypothesis: Motivational
knowledge of results will influence task performance through
its effects on intentions and goal setting. Results: No
significant influence of knowledge of results on small group
effectiveness ; no significant influence of sex on effective-
ness. Both findings support Locke ’s theory.
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Steers , Rich ard M. Problems in the measurement of organi-
zational effectiveness. Technical Report No. 1. ONR
Contract No. N00014-76-C-0164. Eugene , Oregon :
Depart ment of Management, University of Oregon ,
November 1975.

This paper reviews 17 multivariate models of organizational
effectiveness in terms of their primary evaluation criteria ,
their normative or descriptive nature , their generaliza-
hility , and their derivation . Little consistency was found
in the evaluation criteria of the models . Eight problems
of such models are discussed which appear to reduce their
utility for the study of organizational effectiveness.
Suggestions are advanced for future work to focus on opera-
tive goals and goal optimization to further our understand-
ing of the effectiveness construct in on—going organizations.

Steers, Richard M. and Mowday, Richard T. The motivational
properties of tasks. Technical Report No. 7. ONR
Contract No. N000l4—76—C—0164. Eugene , Oregon:
Graduate School of Management : and Business , University
of Oregon , September 1976.

This pape r reviews s ix  conceptual  models of the motivational
properties of tasks which have been presented recently in the
literature. Each model is examined in terms of its scope
and specificity in explaining motivational processes
associated with task design. Specific suggestions are
offered for future research aimed at improving the utility of
such models for both investigators and managers. The need
for more rigorous experimental designs and empirical data is
emphasized.
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Steers, Richard M. and Porter , Lyman ~~~~. The role of task
goal a t t r i b u t e s  in emp 1oye .~ p er f o r m a n c e . Technical
Repor t  No. 24 , ON R C o n t r a c t  No . N 0 0 0 1 4 — 6 9 — A — 0 2 0 0 — 9 0 0 1 ,
Irvine , California: University of C a l i f o r n i a, 1974.

Research related to six factor-analytically derived attributes
of employees ’ task goals is reviewed to ascertain which
attributes are most consistent:ly related to performance . The
six “task goal attributes ” are goal specificity, participation
in goal setting , feedback , peer competition , goal difficulty
and goal acceptance . Goal specificity and goal acceptance
were found to be most consistently related to performance;
however , several intervening variables emerged which affect
significantly the impact of certain attributes on performance.
It is argued that performance under goal-setting is a function
of at least three important variables : the nature of the task
goals, additional situational-environmental factors , and
individual differences.

Steiner , I. D. Group dynamics . In Farnsworth , P. R. (Ed.),
Annual Review of Psychology. Palo Alto , California,
1964 , 15 , 4 2 1 — 4 4 6 .

Steiner  concludes from h is  c r i t i c a l  rev iew tha t  bo th  the
volume and the methodological sophistication of research in-
creased during the three preceding years . No striking
changes were found in conceptua l orientation , except for in-
creasing reliance on mathematica’ models. Theories continue
to be eclectic in character and limited in scope . Failure
to observe ongoing behavior was very apparent in studies of
interpersonal perception , attraction and group productivity.
Steiner agreed with the previous reviewer that “the future
looks bright.”

Steiner , 1. D. Group processes and p r o d u c t i v i t y.  New York :
Academic Press, 1972.

This book stresses the integrative role of task demands arid
group processes. S te iner  inspects  a l i m i t e d  number  of
phenomena in an orderl y and sy;tem -~tic fashion , arid lescr i he s
a small but consistent network of interrelationships within
h i s  “modest ” t heo ry .  P o t e n t i a l  and a c tu d  p r o d u c t i v i t y  are
t rea ted  as dependent  variables and ~i tt  ~‘nt ion ir ; losused on
the f a c t o r s  t ha t  i n f l uen c e  t h e m .

I
I
I
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Terauds , 1 k . ,  A l t m a n , I., and Mc Grath , J. H. A bibli-
oqrap~ y~ of smal l  g roup  r e s e a r c h .  Report HSR-~~~-60/2-Gn .Arlington , Virg inia: Human Sciences Research , Inc.,
A p r i l  1960 (AD 2 3 7 — 3 0 4 )

Report contains a comprehensive (2,142 item s) b ibliography
of smal l  group research s tudies  through 1959. This report
is one of several prepared for the Air Force Office of
Scientific Research under a contract initiated in 1957 and
on-goi ng at the date of this bibliography. Previous related
bi b l iog raphies are identified.

Terborg , J. R., Castore, C. H. and DeNinno , J. A. A
longitudinal field investigation of the impact of gro up
composition on group performance and cohesion. Tech-
nical Report 80. ONR Contract No. N000l4-67—A—0226.
Lafayette , Indiana: Purdue University, Nay 1975.

In a three-month field experiment , 42 groups were assembled
on the f ac to r s  of ind iv idua l  a b i l i t y  and a t t i t u d e  similarity.
For each of six projects, measures of group performance and
group cohesion were taken . Analyses showed that high ability
groups exhibited the best performance whereas attitudinally
s i m i l a r  groups expressed the g rea t e s t  cohes iveness .  In
addition , correlational data suggest that the effect of
attitude similarity on cohesion is not immediate , but develops
over time ; and that across the six urojects , performance can
be positively and negatively related to cohesion.

4
Turney, John R. The cognitive complexity of group members ,

group structure , and group effectiveness. Cornell
Journal of Social Relations, 1970 , 5(2) , 152—165.

Simulated business game was used in an attempt to relate
meaning ful individual differences variable to group effective-
ness. Thirty-five male undergraduates arranged along con—
tinuum of cognitive abstractness—concreteness , in eight groups.
Resul ts  show groups wi th  majority of cognitively abstract
members were more e f f e c t i v e  than groups wi th  a m a j o r i t y  of
cocj ni t ively concrete members .

I
I
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U. S. Air  Force . Handbook for ctosicjners of instructional
~~~~tems ( E v a l u a t i o n) .  APP 50—58 , 15 J u l y  1973.

This five-volume pamphle t provides guidance in applying the
Instructional System Development process described in AFiM
50-2. The pamphlet is for the use of education and training
personnel who plan, develop, approve , administer , or manage
Air Force instruction and supporting materials. Volume V ,
E v a l u a t i o n , provides guidance on how to conduct an internal
evaluation and a field evaluation of an operating instruc-
tiona l system .

U. S. Air Force. Instructional system development. AF
Manual 50—2 , 31 December 1970.

This manual serves as the guide for applying the Air Force
systems approach to the development of education and
training programs . It presents a technology of instructional
design and presents the model for developing cost-effective
instructional systems. This manual appiles to all - ducation
and training personnel who p lan, deve lop , approve , adrninin ’ or ,
or manage Air Force instruction and its supporting r-riterials .

U. S. Army . A cost assessment of a r m y  training a l t e r n a t i v e s .
Research Problem Review 75-3. Alexandrf~ , Virginia:
ARI for Behavioral and Social Sciences , Augus t 1975
(Reprinted March 1976).

The army has developed a system of self-paced audiovisual
lessons-—the Training Extension Course (TEC)-- designed to
upgrade individual skills and to help commanders conduc t this
indiv idual proficiency training. This report compared the
estimated cost data of TEC train ing with conventional Army
classroom instruction . Use of TEC individualized instruction
with either cassette tape or audiovisual aids was projected
to be less costly in comparison to conven tional instruction
as volume of use increases.

1~
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Vaientnova , N .  S . and Myedvyed yev , V . V. Se l ’c ted  p r o b l~- r ;
of small groups in sport ; tea: ; . lnt erri -~t io r~~ 1 i~~- v i  . , /

of Sport Sociology, 1973 , 8(1), 69—77 . 
- - -

This  s tudy  of impo r tan t f act o rs in pr o d u c i n g effect ly e ,
harmonious group activity , used water polo players an~ fo-
ball players as subjects. The groups characterized by
harmonious activity and mutu al understandin g perforned b -fe
Groups w i th  c lear ly d e f i n e d  l ea dc ’r sh i v  combined  w i t h  ‘ mix ed”
leadersh i p  had th e best coo rd ina tion of ac t i v i ty .

Wagner , IL , Flibbits , N., Roseribla tt , R. a’i I Schulz , R.
Team training and e v a l u a~ ion s t r r i t ~~-~~~i e s :  ;.. sti t -e—of —
art review, SR—I :D—76—il ~~~~~~~~~ a , Vi r :n i i :
June 1976.

I
An e x t e n s i v e  and c r i t i c a l  r ev i ew  of the l ite r i tu r e j~;
presented. A classification schers c was m t  ro P~- : d  in which
the t r a i n i n g  s i t u a t i o n s  covered w e r e  ca t  e qo r i  .-oul a - ;
“ e m e r g e n t ”  (some d i s c r e t i o nar y  b eh a v i o r  p er  r i f  t ed  bee tu - -

all activities canflot be predicted) or “establL;he d” (task .;
and required behaviors almost comp letely specified ). Te-t~
t ra i n i n g  is di st i n gu ished f r o m “mul ti—individu al” t r i i n i n .
State—of—the—art - gaps are ides t if i d -ari l n - .-; t i c ’ i i f l I I t i e S  ir e

.5 s u gge s t e d  fo r  s tudy  of t h e i r  app l icabi lit y to - m n ia i ri i n~~.

Wein st e in , A. S. and I io l zbach , R .  L. Impac t  of i n d i v il u a l
differendes , received distribution and task structu re
on productivity in a simulated work environment. E
Journal of Applied Psychology, 1973 , 58, 296-301.

Study i~i olv~~1 72— -
~-a l e  undo  q riIu t~ es divide-! into 3 groups

u s i n g  coded responses to a questionnaire on standardized
forms found : (1) differential reward increased produc tivity
(i.e., within a group, the subjects with best performance
received more money) , (2) intra-group task division reduced
performance , and (3) competition lowered satisfaction with
performance .

I
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Wilson , Stephen R. Some f ac to r s in f luencing instrumental and
expressive ratings in ta;; k-o--iente-1 groups . Pacific
Sociological_ Review , 1970 , 1 3 ( 2 ) ,  127—131 .

This study involved experimental efforts to determine the effects
of task—interest of the individua l group member , the competence
of anoth -r contributing member , cis~! the di rec t i v e nes~ of the
other person . It was found that these e f f ec ts support the
author ’s explanation that: (1) in lab groups where task—interest
is low, a member can recognize that cer tain members contributed
to solution without particularly liking those persons for it;
where task-interest is high the individual member should be
ittract- vl to contributing members; ( 2 )  those c o n t r i b u t i n g  to
t a s k  tended to be “ d i r e c t i v e” and therefore not liked, especially
when task—interest is low.

Work ie , A.  The r e l a t i v e  p r o d u c t i v i t y  of cooperation and
c om pe t i t i o n . Journal of Social Psychology, 1974 , 92 ,
2 2 5 — 2 3 0 .  

——_____________________________

Study involved 240 high school male students from largely upper—
middle class Jewish families on card—matching task. Results
from 6 groups (40 each) were : (1) i n t r a — g r o u p  cooperation more
p r o d uc Li ve  than  i n t r a — g r o u p  c o m p e t i t i o n , ( 2 )  inter-group
cooperation more productive than inter-group competition , and
(1) in all cases cooperation better than no reference group whose

for t : c ’ e was be t t e r  han  co--set mr ion . G e n e r a l i z a t i o n  l i m i t e d .

Za ~~or s k i , 11 . J. Normative evol u tion in the operational
en v i r o n m e n t .  S a n t a  Monica , C a l i f o r n ia :  Sys t em Development
Corporat T~ ii , 12 December 1973 .

~h au~~her  provides t d e s c r i p t i o n  of the development , assessment
dii i v a l i d a t i o n  of the experimental and operational form of the

~~~~~ ( N o r mat i v e  Opera t ions  Repor t i ng  Method) as “an automated ,
statisticall y-based evaluation sys tem tha t  is being used today
~n m ilit ;ry performance assessn~nt in comp lex environments. ”
Discussed are the NORfl program system , performance data base ,
analysis support package , and key assessment features , together
with an app lication in a hosp ital measurement and evaluation
context. The example is discussed within the seven basic
processes that mus t  he executed to achieve a NORM system.

I
I
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Zajonc , R. B. The effects of feedback and group  task
difficult y on individual and group perform ’ar.~~~~ ONR
Techn ical Repor t No. 15 , NOvember 15 , 19 61.

Zajonc studied the effects of direct and con fo unded feedback
under conditions which did not permit the mutual compensation
of errors by team members. A seven-man team , a signal light
stimulus , two independent variables (m i x e d  and con foundedI feedback) and criterion of group performance (individual and
team speed of reaction) was involved . Subject -is .• ; e r -~ tr a in- -i

- 
individually to an asymptotic level of per formance and then
operated as a group. Zajonc found : (1 ) indivi dua l performance
improved beyond asympto t i c  level wh en sub j ec ts wo rk ed in a
group , (2) both individual and g roup  p e r f o r m a n c e  imnroved more

I under mixed than confounded feedback when compensation was not
possible , and (3) individual performance did not change uni-
fo rm ly among all group members , i.e., slow performers were

I more sensitive to task difficulty than to type of fe edback but
the opposite was the case with fast performers .

I Zajonc , R. B. The requirements and design of a standard group
task. Journal of E xp e r ir n t a l  Socia l  P sy ch o lo g y ,  1965 ,
1, 71—88.

I
Componen t s  of a standa rd group ta sk (SGT) are se t f o r th in

I terms of i n d i v i d u a l  psychology foundations; responses common
to any population; quantitative assessment of behavior as
i n d i v i d u a l  and as group member ;  a i l owan c .  f o r  r a n i o r l a t  ion  o L

I 
interdependence without chang ing basic character of responses;
and manipulation of parimeters as to task difficult~~, prob-
ability of su~ cess, comp lexit y , and achievement of performance
f~~ dback. A ditional general factors are economy of data

I collection , stability of Nservations , and r e j a t o b i li ty  f o r  some
s u b j e c t s .

I

I
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Z an 1er , Alvin. Group aspirations. In Cartwri ght , D. and
Zander , A. (Eds.) Gr~~~p dvnamics research and theory.
New York : Harper & Row , 1968 , ~i8_42R~ 

- —  -

This chap te r  con ta ins  a summary  of f i n d i ng s  f rom a ser ies  of
stud i es in the origins and cf~ ects of gr o up  asp i r a t i ons
sponsored by the 11. S. Air Force and Office of r:ducatiori .
In add i t ion  to th e broader  sig n i f i c ance , resuilcs and
conclusions relating to group performance are relevant. Ten
conclusions are reported f rom the f L n c l i n g s  of the V a r i o u s
studies.

Zander , Alvin. Motives and goals in groups. New York :
Academic Press, 1971.

Presents a summary of the results of a program of .;-udies
into a group aspirations and me;:bers’ motives. Primary
attention in the investigations was given to members ’ plans
or actions on behalf of the ~-;hole group, and little atten-
tion w e - given to the interaction among m e m b e r s .  Su ’ -~~t an t i ve
areas i nc lude  group goals , group r.-e l of asp i rat ion , external
social  p ressures, personal  moti~ and desi re f o r  -h i ev e ne n t ,
and group performance and productivity factors an evaluation .
The results are summarized first u the form of research
outcomes related to a set of bas assumptions suitable for
discussing why aspirations hap- n - i~ i they do , and second in
terms of a mber of var iab le  . i n - I  the  events  which  f o l l o w
from the once of each .
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