AD=-AQ43 911 ESSEX CORP ALEXANDRIA VA F/6 S/10

A STUDY OF POTENTIAL CONTRIBUTIONS OF SMALL GROUP BEHAVIOR RESE==ETC(U)
AU6 77 J J COLLINS NOOO1l4=76=C=1076

UNCLASSIFIED




il 1.0




A STUDY OF

ADAO4391 1

POTENTIAL CONTRIBUTIONS OF SMALL GROUP

BEHAVIOR RESEARCH TO TEAM TRAINING TECHNOLOGY DEVELOPMENT

John J. Collins

(ESSEX)

201 North Fairfax Street
Alexandria, Virginia 22314

31 August 1977

This research was sponsored by the Organizational
Effectiveness Research Program (Code 452) and
Personnel and Training Research Program (Code 458)
Office of Naval Research Under Contract
No.)J00014~76-C-1076, NR 170-834.

Approved for public release: distribution un-
limited. Reproduction in whole or in part is
permitted for any purpose of the U.S. Government

UG FILE copy

AD No. -

S e ———

if.
U

.




v

e

UNCLASSIFIED

St LLIRIY‘ CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

L5
1 KEPORT NUMBER

/

{
{

2. GOVY ACCESSION No.r} RECIPIENT'S CATALOSG NUMBER

Z)

e

4 Tl‘rL_E (and Subtitle)
A study of potential contributions of small group)

TYRPEOF REPORT & PERIOD COVERED

Final Technical Repert:,

behavior research to team training technology |
development . !

(7 AUTWOR(s)

John .I./C(vllins

=
PERFORMING ORG. REPORT NUMBER

CONTRACT OR GRANT NUMBER(3)

N&)]A—76—C—1076

=

S PERFORMING ORGANIZATION NAME AND ADDRESS i
Essex Corporation ¥~

201 North Fairfax Street

| Alexandria, Virginia 22314

0. FROGRAM ELEMENT, PAOJECT, TASK
AREA & WORK UNIT NUMBERS

NR 170-834

11. CONTROLLING OFFICE NAME AND ADDRESS ~T¥
Organizational Effectiveness Research Progre 1m///

2. RFPORT DATE -

31 August ¥977 |

Office of Naval Research (Code 452)
Arlington, Virginia 22217

AT THUMBER OF PAGES

253

| .

} / / ' /
§ A 4 ¥ o | SN
/A H

14 MONITORING AGENCV NAME & AODRESS(I! ditferent Irnm Conliclltn‘ Oftice) 15. SECURITY CLASS. (of this report)

/ * / T e
[ // / - 15a. DECLASSIFICATION DOWNGRADING

UNCLASSIFIED

SCHEDULE

—_—

=
16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

BYElET
R |

| 17 DISTRIBUTION STATEMENT (of the abatract entered in Block 20, If di{ferent [rom

Report)

18 SUPPLEMENTARY NOTES

"0.!(EY WORDS (Continue on reverse side il neceasary and Identity by biock number)

Small Group Behavior
Team Training Technology
Group Performance
Theory of Croups
Instructional System Development (Team)

Group Interaction Analysis

bi’»O ABSTRACT (Continue on reverse side Il necessary and Identify by block number)
A review of the small group behavior research literature revealed numerous poten-

tial contributions to team training technology develo
and techniques, and findings on substantive variables
performance and productivity, group growth and develo
goals are emphasized. Research program recommendatio
notated bibliography is included. ¥

pment. Theories, methods
in group interaction, group
pment, and group motives and
ns are presented. An an-

DD FORM 1473 P EDIYION oF luov 6! 1S OBSOLETE

UNCLASSI

1 JAN 73

FIED £




B T U N . o . W I .

el e—

S

. (ESSEX)

i A STUDY OF

DRSS Y

e e POTENTIAL CONTRIBUTIONS OF SMALL GROUP

BEHAVIOR RESEARCH TO TEAM TRAINING TECHNOLOGY DEVELOPMENT

John J. Collins

ESSEX CORPORATION
201 North Fairfax Street
Alexandria, Virginia 22314

31 August 1977

| I By

This research was sponsored by the Organizational
Effectiveness Research Program (Code 452) and
Personnel and Training Research Program (Code 458)
Offite of Naval Research Under Contract

No //00014-76-C-1076, NR 170-834.

Approved for public release: distribution un-
limited. Reproduction in whole or in part is
permitted for any purpose of the U.S. Government.

’ ESSEX CCRPORATIOIN « 201 North Fairfax Street, Alexandria, Virginia 22314« (703) 5:8-4500

e s S

-




Acknowledgment

The author gratefully acknowledges the support of this
research by Dr. John A. Nagay, Director, Organizational
Effectiveness Research Program and Dr. Marshall J. Farr,
Director, Personnel and Training Research Program, Psychologi-

cal Sciences Division, Office of Naval Research.

l The assistance provided by Ms. Christine L. Leaman and
( Mr. Paul S. Koller, graduate students at the University of

San Diego and San Diego State University respectively in con-

ducting the literature review is also acknowledged.

A special note of thanks is due to Mrs. Eleanor
Buchholz, San Diego Facility, Essex Corporation who provided

continuing staff support in addition to typing the report.

iii t':‘ v

 w—_— E_—" .

%

3
|
|

;.

d

L

i

e



——————— v o

TABLE OF CONTENTS

INTRODUCTION

1.1 Purpose of research
1.2 Statement of the problem
1.3 Objectives of research

RESEARCH STRATEGY AND METHODS

2.1 Literature review
2.2 Analysis and synthesis of data

THEORETICAL AND METHODOLOGICAL
DEVELOPMENTS AND TRENDS

3.1 Team training research trends
Influence of systems approach to
training
Team training theory developments
S-R versus organismic models
Established versus emergent teams
research

Team training research methodology

Summary

3.2 Small group behavior research trends

Historical developments

Current emphasis

Experimental versus experiential
research

Methodological developments

Experiential learning

Group development

Group goals and motives

Group interaction

Group productivity

Group tasks-process-performance

Group performance-combinatorial
processes

Group performance-decision making

Group concepts and definitions

Summary

$' Rp

-

Page

-
1
o H

3-44
3-45
3-47
3-55

. bc-.-‘ ﬁ.‘_~: —

A —— o O T TR - . — e

B

. PRECEDIIG PAGE BLANK-NOT rIug:
STLNET SR




TABLE OF CONTENTS (Con't)

4.0 FINDINGS ON SUBSTANTIVE VARIABLES
4.1 Introduction

4.2 Team training
Task, training communications variables
Team adaptation process variables
Team structure and activity variables
Reinforcement theory variables
System team training variables
Emergent team variables
Summary

Man-machine team variables

Combinatorial process variables

Social facilitation, task performance
and risky shift variables

Cooperative, mixed-motive, and compe-
titive relationships variables

g Group productivity variables

’ Synthesis of findings 1966

Individual vs. group superiority
variables

Group to group comparison variables

Group motives and goals variables

Input-process-performance variables

Emanating concepts

! 4.3 Small group behavior

5.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary
5.2 Conclusions
5.3 Recommendations

REFERENCES AND BIBLIOGRAPHY
ANNOTATED BIBLIOGRAPHY
DISTRIBUTION LIST

vi

o aa— S ————————— stenss i oI 1. oo

Page

=N
|
-

LY Y~ - SN S
1 11
NN OYOSNSNDND
NN

L
I

NN
LS N




TABLE 1

TABLE 2

TABLE 3

TABLE 4

!

I

TABLE OF CONTENTS (Con't)
i

LIST OF TABLES

INSTRUCTIONAL SYSTEM DEVELOPMENT
STRUCTURE

VARIABLES REPORTED ON BY BRIGGS &
JOHNSTON (1967)

SUMMARY LISTING OF SUBSTANTIVE

VARIABLES (TRAINING) INCLUDED IN
SECTION 4.0

SUMMARY LISTING OF SUBSTANTIVE

VARIABLES (SMALL GROUP BEHAVIOR)

INCLUDED IN SECTION 4.0

vii

Page




—

1.0 INTRODUCTION

1.1 Purpose of Research

The primary purpose of this research was to review the
small group behavior literature to identify scientific and
technical advances potentially applicable to the develop-
Selected

theories, methods and techniques, and substantive findings

ment of an improved team training technology.

were examined in an effort to illuminate relationships
among the theoretical and empirical foundations of the
disciplines and technologies involved, to identify possible
unifying 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
(Defense Science
support is based

principles which

comparison with individual training
Board, 1976).

on earlier research findings which lead to

In part, this lack of

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
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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 implementa-
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 instruction (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 deficiences in team training technology (Hall
and Rizzo, 1975). The findings and recommendations of the




resulting report emphasize needed improvements in:

j 8 developing objectives for team training-
| 2 composing a training environment-
; ' 3. conducting training exercises-
} 4. applying a systems approach to team
: ‘ training.
L5 applying current research knowledge

to practical training situations-

) 6. identifying (1) critical performance
variables in team tasks, (2) variables
and situations which determine legiti-
macy 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 through 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."

oamentong

[ The Department of Defense Science Board Task Force

study on Training Technology addressed a variety of train-

ing requirements, including team training, and training
l 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
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provide responsive Training Technology R&D programs that

address critical DoD training and education problems

with maximum efficiency for minimum costs, and

’3) approaches to expedite application and implementation
of Training Technology R&D output (Defense Science Board,
1976) .

Some of the unresolved problems from the report
identified as requiring increased support by both the

operational and research communities are:

X 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 effectiveness
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:

10 Scope of CGTU Training - The circumstances of
embeddedness (in the operating 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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2. CGTU Training R&D - Despite the magnitude
of CGTU Training in the Services, there is
very little R&D on CGTU Training at the
present time. Also there are marked
differences among the Services with regard
to stated requirements for CGTU Training
R&D. The Army (TRADOC) is currently
emphasizing the need for and importance of
Training Technology R&D in this area (p.36).

3. Hardware Technology Advances - Relatively
recent advances in hardware, such as the
laser, the digital data-processing system,
and large-scale integration (LSI) of
digital circuits, constitute potentials
for improving some types of CGTU Training
(p.36).

4. Range of CGTU Training R&D Requirements -
A wide range exists from (a) routine but
important servicing of user needs and R&D
on training-system variables, to (b) the
generation and nurturing of bright ideas
that may offer substantial improvements in
performance and/or reductions in cost
(p:-37) -

5. Recommendations - Initiate systematic R&D
to develop a taxonomy of operational
force elements (crews, groups, teams, and
units), and on methods for controlling
training variables in the context of process-
control models. This R&D should have first
priority to establish a framework for sub-
sequent, programmatic R&D on CGTU Training
(ps37) <

During this same time period, the Defense Advanced
Research Projects Agency sponsored a state-of-the-art review
of selected team training and evaluation strategies, the
purpose of which was "to provide information to the Defense
Advanced Research Projects Agency which would be useful for
planning research and development programs in the area of
team training” (Wagner et al., 1976). In suggesting a
research program in response to this requirement, Wagner et

al. state: "the major factor in this program is the need




for methods which differentiate individual, multi-individual,
and team skills and training requirements....Possible tech-
niques to study for this purpose are variations of inter-

action 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
strategies historically employed. Fundamental unresolved
issues cited in the literature, as well as being voiced by

operational training personnel, relate to:

1, the definition of a team in meaningful
operational and training terms-

25 distinctions between teams and small
groups -

3. identification and development of team

training objectives and technologies

4. relationship between team training 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-
expressed 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 application of theories,

-




methodologies and substantive findings from small group
behavior research. This latter view derives from both
changes in directions and advances in small group behavior
(Hare, 1976; Steiner, 1972; Hackman and Morris, 1975;
Federico, 1976; Zander, 1971). Federico (1976), for ex-
ample, conducted a literature review to determine the degree
to which computer simulation could be used to overcome the
myriad of obstacles impeding "the scientific understanding
of, and the application of knowledge to, psychological and
sociotechnical systems." A general conclusion from
Federico's findings is that a large body of knowledge exists
in such areas as small group structure, social process
modeling, goal setting, social learning, and group perfor-
mance and measurement. Similarly, Hackman and Morris (1975)
identified numerous findings from their review of group
interaction and group performance effectiveness research
which can be considered for integration with the findings

to advance team training technology. Steiner's (1972) and
Zander's (1971) contribution in the areas 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

developments for the purpose stated above.

Within this context, the primary objectives established

for this study were:

b 4 to review and analyze selected portions of
the literature on theoretical and empirical
research in team training and small group
behavior .




PRI —

- —

2. to illuminate the relationships among the
disciplines and technologies involved at
the levels of theory, methods and tech-
niques, and substantive variables.

e to identify a set of unifying concepts
for developing an improved team training
technology.

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 identify 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 suggestive
theoretical formulations and empirical findings might be
identified which provide for some integration, or d«velop-
ment of researchable or, at varying degrees of conridence
and risk, operationally-usable approaches to improving team

training and related issues.
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2.0 RESEARCH STRATEGY AND METHODS

2.1 Literature Review

The research strategy included first a literature
review and compilation of information from two substantive
areas, i.e., team training and small group behavior. The
planning of the literature search recognized the differing
characteristics of the body of scientific and technical
information in the two areas. For example, in the area of
small group behavior, research investigations and reports
have been voluminous over the past twenty-five years.
Hare'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
(Hall and Rizzo, 1975; Meister, 1976; Wagner et al., 1976;
Defense Science Board, 1976). Of particular significance
has been the absence of theoretical research on team opera-
tions, development and performance. In contrast, within
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 that occur within the

single individual.

These and other 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
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
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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 practical problems of applying 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.g., 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.12). The results of this search strategy are a combin-

ation of primary and secondary references from which a body of




information on theories, methods and techniques, and sub-

stantive variables of potential interest was reviewed.

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 selection,
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
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.
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 wi*h the development of Navy
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
entry into a particular occupational speciality (rating),
attend additional schooling to develop more equipment or

systems-oriented skills, are assigned to fleet or shore

=3
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organizations to be integrated into teams, and during
their term of enlistment of 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,
occupational, etc., of particular importance to young

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

analysis of training approach.

Further discussion of systems approach of training
concepts is considered desirable at this point to provide
additional perspective on the synthesis of the information
collected. Montmerlo and Tennyson (1976) reviewed the
historical developments in systems approach to training
(SAT) or instructional systems development (ISD), and
provided a bibliography of approximately 4000 entries dat-
ing from 1951. They report that they find the state-of-
the-art to be "unsettled." More than 100 ISD manuals are
identified which contain fundamental disagreements on the
basic concepts of course design and none of these manuals

has been empirically validated.




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 linea: 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 teachinjg do not support the proceduralization
of the training program development process” (p.l12). 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.




3.0 THEORETICAL AND METHODOLOGICAL
DEVELOPMENTS AND TRENDS

3.1 Team Training Research Trends

The evolution of the technology of team training has
been strongly influenced, beginning in the early 1960's,
by concepts of systems analysis and military weapon system
development approaches (Gagne, 1962; Glaser, 1962; Monte-
merlo 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 (Briggs and Johnston,
1967; Meister, 1976). These demands stem from 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 reported that the
cost of training in the Department of Defense approximates
$7 billion annually not including training conducted by
operational units (Defense Science Board, 1976). On

economic grounds alone, a rationale exists for directing
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considerable effort toward insuring the efficiency and
effectiveness of training. The previously-mentioned
systems approach to training 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). Nevertheless 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 tecaniques, 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.
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Gagné (1962, 1965), assigning secondary importance to
traditional learning principles, set forth basic principles
of training design in the context of system development.
The principal thrust of Gagné's conceptualization was to
emphasize what must be learned and what the substantive
content of training must be to insure transfer to totaltask
performance. Training studies using a systems approach to
training purport to be an implementation of these concepts
but questions have been raised as to whether SAT has been

applied correctly.

With regard to a second trend, team training theory
and models development, the field may best be described as
characterized by an absence of trends. What one observes
are sporadic efforts in theory development within a limited
number of highly-specialized conceptual frameworks.
Alexander and Cooperband (1965) summarized this research in &
terms of two categories of theories involving characteristics
of task-oriented teams and how they learn - the organismic
theories and the S-R theories. Organismic theory emphasizes
temporal processes of development growth, and performance
is related to level of development. Coping with adaptation
to, and manipulation of the environment are viewed as
essential for growth. Development of system awareness, an
integral model of the environment, and the exploitation of
the potential self-organizing or adaptive capability of a
team are assumed to underlie the devalopment 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




et al., 1959). It should be noted that these are not recent
studies and no recent efforts related to these concepts were

identified in the literature review on team training.

Research by Glaser and his associates emphasizing the
application of principles of operant conditioning to team
training is classified in the stimulus-response category
(Klaus and Glaser, 1970). 1In their early studies, Glaser
ans his colleagues conducted direct examination of Navy
operating teams and found hazy, changing boundaries and
functions which led them to focus attention on individual
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). 1In
a later series of seven studies during 1960-1967, Glaser
and his associates studied the team, rather than indi-
vidual members, and the team product as a whole as the
units of investication, to determine the effects of various
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 team is predictable
from a }nhowledge of team arrangements and individual
member's proficiencies (Klaus and Glaser, 1968). These
authors state, "the theoretical implications of this pro-
gram of research principally 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 be a suitable module of behavioral

investigation. This approach is closely analogous to




| that used to study a sequence of responses or "operant

' chain" as it is called in the learning laboratory" (p.55).
Alexander and Cooperband (1965, p.20) compare the

‘ two theoretical models by noting:

' £ both models reflect reality but differ in

their assumptions regarding behaviors to
be trained in order for overall perfor-

' mance to improve.
2 the S-R model applies to teams operating
in established situations, i.e., almost
‘ completely specified tasks, rigid with

regard to organization of tasks and assign-
ment of functions among members, and

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

3 the organismic model is oriented toward
teams primarily in emergent situations
involving a high degree of discretionality
for performing tasks under various environ-
mental conditions; proficient team perfor-
mance depends upon cognitive organization
of the environment and idiosyncratic team
procedures; coordination involving develop-
ment and modification of plans which
integrate operating procedures; requires

: adaptive innovations.

s

4. there is essential agreement on which
! variables are likely to arfect team perfor-
! mance improvement but different emphasis

{ placed on each because of different initial
assumptions regarding behaviors to be
; trained and the products of training.

Alexander and Cooperband (1965, p.37) present their
| view of a team, which reflects their preferences regarding

theoretical positions, as follows:

e

[ "The team is an information processing system which
has a large storage capacity, part of which is devoted
to procedures for action that are organized hierarchi-
cally into plans which coordinate the behavior of the
individual members. These plans may be given to the




team (e.g., by the system designer) or they may be
generated by the team itself{ based on previous
experience with the environment. The task situa-
tion determines which plan(s) will be utilized.

The performance of the team depends on how good the
plans are and how well they are executed. As a
result of continuing experience with the environ-
ment, the team generates and tests new plans and
adopts some of them. The rate of generation,
testing, and adopting new plans, the quality of
new plans, and the level of skill in executing

them may be modified by manipulating the experience
of the team and will be reflected as a change in
team performance. This entire process 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
situations, team performance will improve."

Wagner et al. (1976) reviewed the training research
literature and classified available research investigations
in terms of emergent and established situations. Boguslaw
and Porter (1962) previously introduced this concept in an
effort to draw attention to the situational context in which
teams exist. They suggested a continuum which extends from
a high degree of specificity about "environment" states and
conditions, and the adequacy of research technology for pre-
dicting consequences of alternative actions to unspecified
states and low predictability. Laboratory investigations
are viewed as falling within the established category and
field research within the emergent category. Wagner et al.
(1976) used a second dimension, team versus multi-individual,
to provide a 2x2 matrix for classifying the team training
research reviewed. The matrix was used to classify studies
which included consideration of individual versus team
training, team skills, simulation fidelity, feedback/

knowledge of results, team structure and composition. Some
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of the trends identifiable from this classification scheme
are: (a) most of the studies and classified team/established
(laboratory) category, (b) feedback and knowledge of results
studies of teams/established are largest in number, (c) no
studies of team skills in the team/established category

are reported, (d) few studies in simulation fidelity 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. Wagner et al.
(1976, p.3) point out that the investigations which attended
to the emergent factors in the job situation had demonstrated
the need for training in team skills, even though individual
skill proficiency was found to be a prerequisite for effec-
tive team training and performance. These authors also note
that a major factor underlying their research program
recommendations is the need for methods which differentiate
individual, multi-individual and team skills and training
requirements (p.4). This factor points out again to the
absence of trends in team training research to resolve this

fundamental issue.

Campbell (1971) reviewed the research literature in
personnel and training development, including attitude
theory, motivation theory, behavior modification, individual
differences, general systems theory, new developments in
technique, evaluation methoddlogy, and empirical research.
Fiﬁdinq his literature review "disheartening," Campbell
cites two principal reasons for the failure of training and
development to realize its potential. The first reason is
that there has been a broad and full scale retreat from the
fundamental task of defining what is to be learned, and the
second reason is that there are few incentives available

for simulating the effort necessary to develop sound
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theoretical models, build a technology of assessing what is

to be learned, and accumulate a broad data base (p.594).

Cooperman and Asa-Dorian (1976) described methodological
research in anti-submarine warfare training in which a large
team trainer is used. The first three phases of the train-
ing is ashore at the training center and the fourth phase is
at sea. Two commonly-recognized problems cited by the authors
are the lack of specific training objectives that can be
readily converted into measurable performance criteria and
the use of instructor's subjective measures of adeqguacy 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 use,

(2) absence of training instructions, (3) overemphasis on
training procedures, (4) training teams are "scrub" teams,
and (5) trainees often lack the requisite skills. These
difficulties combine in various ways to limit the effective-
ness of team training, the use of team trainers, and the
development of team training technology. The research
reported by Cooperman and Asa-Dorian involve development of

a graphical representation of traianing problem events, and a
listing of numerical information associated with critical
occurrences. Performance of subteams can be determined

frocm the plot developed. Future effort will include develop-
ment of a variety of computer-based problem (graded) scenarios
which will provide a training option that should increase
training problem standardization by placing target maneuvers
under computer control. These new capabilities are oriented
toward improvements in team training requirements, team

instruction, and team evaluation.
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Two related efforts are Project NORM (Birkett et al., 1966;
Zagorski, 1973) and the research of Obermayer et al. (1972).
Project NORM obijectives included determining how situational
variables as measures of exercise difficulty affect SAGE
crew performance. Results of an exploratory study indicated
that situational variables can be selected as measures of
exercise difficulty by linear multivariate regression analysis
using performance variables as criteria, factor analysis can
identify the best measures of crew performance, expected
scores on the selected performance variables can be described
from various combinations of the selected situational vari-
ables, and actual crew performance scores can then be compared
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
indices. Chesler (1970) discusses the utility of the NORM
approach in studying Navy anti-air warfare team training,
noting that automated performance evaluation does not
resolve the criterion dilemma, nor problems of methodology
and rationale for analysis of individual and group behavior.

A unique concept which Project NORM does possess is relative
performance evaluation which takes into account environ-
mental characteristics and situations 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 level in terms of potential
capability determined by critical analysis of the situational

variables operating within the environment."

Obermayer et al. (1972) report on a study to improve
the acquisition of aviation combat-crew training performance
through the systematic definition of performance measures

appropriate to combat training needs, and the definition of




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 emphasized use of data identified as
meaningful by training management and instructor personnel.
In studying the requirements of six aircraft consolidated
into a common framework of maneuvers, more than one hundred
measurement parameters for combat-crew training were identi-
fied which gives evidence of the magnitude and difficulties
in developing meaningful, operational personnel performance
measures. In investigating crew interactions through
communications measurement, it was stated, "The combat air-
lift mission in the C-130 and C-141 aircraft involves such
close coordination of pilots, navigators, loadmasters 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 methodological
advances but further development and application of this

system for aviation training has not been reported.

In summary, trends in the team training technology
point to serious problems of underdevelopment (Hall and
Rizzo, 1975; Wagner et al., 1976). Some specific capa-
bilities reaguired and lacking programmatic support are:

(1) task analysis methodology for various classes of team
training, (2) definition of and development techniques for
team training objectives, (3) techniques for determining
training content for both shore-based and shipboard on-the-
job training, (4) objective situation-specific measures of

team training achievement and effectiveness and (5) tean
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performance standards and measures for feedback and other
uses. These improvements directly support developing an
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 renewal
of priorities 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 present state of small
group research was published recently (Hare, 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
researchers have expressed concern about the impossible
task of classifying and integrating the large quantity of
theoretical and empirical research and developing maning-
ful generalization (Insko and Schopler, 1972; Helmreich
et al., 1973; Hare, 1976). Similar concerns have been
expressed about qualitative deficiencies in the research,
particularly the absence of new theoretical formulations
(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
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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 whether 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 little 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., sociometric 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 sociologists and

-
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then by professionals in psychotherapy, education, social

work and business.

Currently psychologists' 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 (mainly in the experimental
situation similar to that used by Sherif in 1935 and Asch
in 1951. Recently, about one-third of the experimental
studies of small groups have been directly 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 largest area of
research includes the sociometric studies of interpersonal
choice. 1In some cases those studies are related to the
area of social perception involving perceptions about others
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 with 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,
interpersonal 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-




tivity. Some topics which can be approached by simulation,
gaming or simple laboratory experiments, e.g., the helping
response, competition and cooperation in games, trust and
threat in games, the risky-shift phenomenon, and use of
personal space, have been receiving more attention 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 setting in
which individual behaviors might be influenced 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 findings due to
a large extent to the emphasis on productivity and neglect
of task demands and process. After World War II, the
emphasis shifted to process and ignored productivity.
Steiner (1972 , p.10) cites the research using interaction
process analysis (Bales, 1950) and the "group dynamics
movement" (Lewin, 1951) as examples. This post war shift
also involved discarding the "ad hoc" group and shifting
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 analyze task
demands and the efforts of some researchers to conduct
group productivity research using strategies more effective

than those contained in the general trends described above.

Theoretical research in small group behavior is
roughly divided into two areas: experimental (group pro-
ductivity, risky shift, etc.), and the experiential (effec-

tiveness of T-group training, interpersonal trust in groups,




etc.). In the experimental areas much of the stimulus

for theory building stemmed from the work of Lewin's

field theory, Bales' interaction theory, systems theory,
Moreno's work in sociometric relationships (Cooper, 1975).
Much of this stimulus took the form of insightful observa-
tion and speculations but could not be considered compre-
hensive theories. Since the 1950's, efforts to objectively
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 difficult to develop a classification system
for and from which to identify meaningful generalizations,

or to integrate into theoretical formulations except in a

limited way.

Cooper (1975) writes that the development of exper-—
iential group psychology is similar to the experimental area.
In the experiential area much of the speculation stemmed from
the works by Argyris, Bion, Bennis and Shepard, Tannenbaum,
et al. Again an enormous amount of empirical research has
been conducted, much removed from early conceptualizations.
Some theoretical work has been pursued (Mann, 1967; Argyris,
1962; Golembrewsi, 1972; Cooper, 1969), but in a narrow and
restricted form (Cooper, 1975). The developments in the
experiential area have provided some insights into theoreti-
cal formulations for effective group learning environments,
interpersonal variables (i.e., personal theories of action),
individual differences in learning styles as it relates to
group processes, and some group process variables (e.qg.,

group support).

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

group behavior research for 1967-1972 "concentrating on




approaches where methodology, theoretical impact, or
application seem most promising." The authors repeat
the commonly reported concern about the absence of uni-
fying theoretical position on group dynamics, lack of
concern with external validity or potential application,
the "mundane significance" of the literature over the
past ten years, and the impossibility of conducting 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 natural phenomena, and treatment of extensive
longitudinal data. The authors note the lack of involve-
ment with statistical techniques for the analysis 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
attraction, conformity and social influence, cooperation
and competition, performance, leadership, encounter groups,
and a postscript. 1In 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 interactions
of multiple situational and individual variables over time,
(2) more attention to multivariate, longitudinal research,
(3) greater acceptance and testing of cognitive models and

cognitive phenomena, and (4) a shift from the laboratory
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environment to nonexperimental research involving the
systematic study of groups over time (Helmreich et al.
1973, p.350) .

The substantive area of primary interest in this
article is performance which covers social facilitation,
task performance, and the risky shift. The findings are

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
thereby create unnecessary controversy. Continuing, they
note that studies in small group field can be arrayed along
the statistical-clinical continuum. The work of Bales
(1950), with his act-by-act scoring system for group inter-
action-interaction process analysis, emphasizes the socio-
logical tradition. This system has provided some generali-
zations about group development, role differentiation and
individual differences in a variety of settings. Other
similar scoring systems have utilized sign process analysis
to study the development of self-analytic classroom groups
(Mills, 1964), and to assess the feelings of members in
various classroom groups by member-leader and member-member
scoring system (Mann, 1966; Mann et al., 1970). These
approaches emphasize reductionism and statistical treat-
ment of atomistic events to elicit patterns of group
behavior. Weick (1968) provides a review of the literature
on the numerous approaches developed for coding interaction

in groups, of which the above three are illustrative.

Other methodological approaches cited include the work

S=L7




of Leary (1957) who postulated two orthogonal bipolar
dimensions: the dominance-submission and love-hate
dimension. Efforts to develop this concept into a scor-
ing system for groups have not been very productive.
Schutz (1958) used an observer rating form and observa-
tion system based on the needs for inclusion, control
and affection. Thelen (1954), basing his efforts on
Bion's theory of group-"basic assumption" activity,
developed a system for scoring group interaction. The
common objective in these approaches is to code verbal
interactions systematically in an effort to identify

more nearly universal dimensions of social interaction.

A somewhat different approach within the general
statistical category focuses on postmeeting variables which
include a larger representation of group members not just
the verbally-active members. An example of this approach
is that of Dunphy (1964, 1968) who used postmeeting writ-
ings of the week's events in two self-analytic groups to
study role differentiation and group development. The
technology in these studies is a computer-based content-
analysis system. A limitation of this approach is failure
to take into account the context and connotation of the

content being coded.

The clinically-oriented approaches also seek to
develop unifying concepts of group behavior but their
methodology is global rather than atomistic and impression-
istic rather than statistical. Bennis and Shepard (1974)
represent this approach, along with Bion's (1959) and
Slater's (1966) theories and methodologies. Much of the
group therapy literature that is case-study oriented and

most psychoanalytic work is in this category. Although
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difficulties in operationalizing and quantifying the
processes involved exist in the clinically-oriented
approach, there is a body of knowledge produced which
should not be discarded solely on the basis of the prefer-

ence for a statistical approach.

Some investigators have attempted to utilize both
methods. Bales (1970) combines his interaction process
analysis with factor analysis investigations for more in-
depth studies of individuals. Mills (1964) also used his
scoring system to formulate a more global theory of the
development of a working group. What is important to
emphasize is that what is occurring in these efforts are
attempts to achieve the goal of a more unifying theory
of interpersonal and group behavior by utilizing statisti-
cal methods not by combining statistical and clinical

approaches.

Some efforts have also been made to use quantitative
techniques to code behavior such as feelings, unconscious
processes, defense and group climate. The work of Whitaker
and Lieberman (1964) and Stock and Thelan (1958) is indica-
tive of efforts to operationalize and make concrete Bion's
impressionistic concepts of group life-work versus the
basic-assumption activities of fight/flight, dependency
and pairing. The previously-mentioned work of Mann and his
associates also focused on clinical variables using the
Bale's-type scoring system and dealing with categories
such as hostility, affection, power relations, and thematic

categories.

Gibbard et al. (1974, p.10) note from their review

of the studies attempting to combine the two categories of
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methods in small group research: "Trying to combine
systematic observation and cquantitative analysis with
variables familiar to the clinician is a worthy goal
that has yielded worthwhile results. At times, though,
it seemed as if the work had too many numbers for the
working clinician and yet was too impressionistic and

subjective for some experimental social psychologists."

McGrath and Altman (1966) assessed small group
behavior research methodology and identified several
characteristics of concern. One was the wide varia-
bility in "rigor and methodological sophistication" in
various studies from case studies to complex experimental
investigations 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 natural settings. A third problem area noted was
the tremendous diversity of terms, concepts and operations
which were used and the relative lack of replication 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 examined and this was in the area of the
interrelations among group cohesiveness, pressures to
conform and productivity (p.68). McGrath and Altman also
observed that "the small group field seems to be shot
through with idiosyncratic concepts and labels used by
only one investigator and his disciples. Without the
development of a common-shared lanuage, they see continu-
ing difficulties in th& growth of a body of knowledge.
McGrath and Altman (1966, p.69) cite three more specific

needs to be met to achieve the goal of systematic accumu-
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lation of knowledge: (1) more replication of studies,
(2) more terminological rigor, even standardization, and
greater concern with the task of construct validation.
Finally, in addition to changes relating to replication
of studies, selection of terms, construct validation of
operations, and choice of research strategies and set-
tings, McGrath and Altman emphasize that the use of
appropriate data collection and analysis approaches for
investigating multivariate interdependence in small

groups must be practiced as well as preached.

Glanzer 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
structure and later as an effort to document empirical
studies of the effects of structure in small groups. In
the former study, they reviewed techniques for analvzing
the structure of groups that had been permitted to form
their own patterns of interactions, whereas in the latter
study they reviewed studies in which experimenters imposed
structures and measured the effects on performance. 1In
both papers, the substantive area of interest was communi-

cations structure.

Glanzer and Glaser (1959) described a variety of
mathematical techniques related to the measurement of the
interactions of communications of a group, its structural
characteristics. Focusing on the mathematical techniques
growing out of sociometry, they describe the potential
contributions in areas such as construction of indices for
group and individual characteristics, the enumeration of
structures, comparison of groups, analysis of subgroups,

assignment of individuals to subgroups, and graph theory
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application to problems of group organization. Glanzer
and Glaser (1959, p.331) note that the mathematical
techniques must become better known and applied, but then
"in most cases they will probably be helpful only in
clarifying the requirements for adequate descriptive or
explanatory systems. At best, these techniques 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 initial work, variations and further analysis
of the basic design, mathematical analysis, emphasis 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.26) conclude, "at
the present time, there is still a major need for a system
to order the data already obtained and to direct further
work on the effects of group structure. The difficulty in
constructing this system may arise from the inappropriateness
of either the experimental situations or the concepts that
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 trends in theoretical and methodological
developments in small group behavior indicate potential
opportunities for enhancing past team and team training
research, particularly for emergent situations. A more in-
depth review was therefore conducted based upon the encourage-

ment received from the above results.

— ———————— e ———————
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Several substantive areas were selected for review
both as indicative of trends and as potential areas of
contribution to the development of unifying concepts between
team training and small group behavior. Theoretical develop-
ments in experimental learning, group development, group
productivity and performance, and group motives were examined

and are described below.

The work of Kolb and Fry (1975) provides insights into
efforts to develop an applied theory of experiential learn-
ing. This theoretical work has its base in the Lewin contri-
butions on group dynamics, the subsequent developments in the
laboratory training method and T-groups, and the methodology
of action research in organizational development. The con-
ceptual orientation encompasses change and growth best
facilitated by a closed-loop process involving immediate
experiences, observations about those experiences, analysis
of that data and feedback of the conclusions for use in
modifying present behavior and choice of new experiences
(Kolb and Fry, 1975). Argyris (1975) notes in his review of
new directions in experiential learning that "learning
processes that excluded cognitive dimensions, deemphasize
task achievement and effectiveness, while emphasizing
warmth and interpersonal closeness, left themselves open to
serious questions of whether they could achieve their purpose
of educating the whole person." Kolb 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 understanding." This model also in-
cludes 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
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learning process. With reference to the latter area, a
central concept is that tension and conflict characterize
experiential learning and the learner needs different
abilities to deal effectively with these conditions. The
four basic adaptive modes or ways of relating to the

world are concrete experience (CIZ) versus abstract concept-
ualization (AC), and active experimentatiun (ALl) versus
reflective observation (RO). To accommodate this concept
in the theory, a learning style inventory provides an
identification of four different learning abilities related

to the four modes. A typology based upon dominant learning

.abilities includes covergers (AC/AE), divergers (CE/RO),

assimilators (AC/RO), and accommodators (CE/AE).

In addition to the emphasis on individual differences
in learning styles, the theory also emphasizes growth and
development and hormative approaches to these. A three
stage development process from birth to full adult life
include acquisition (to adolescence), specialization (early
adulthood to mid-career) and integration (through adulthood).
Growth is seen as proceeding from 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)
describe this stage as follows: "Specialization, extends
through formal education and/or career training and the
early experiences of adulthood in work and personal life.

In this stage development primarily follows paths that
accentuate a particular learning style. Individuals shaped
by social, educational and organizational socialization
forces develop increased competence in a specialized mode

of adaptation that enables them to master the particular



life tasks they encounter in their chosen career (in the
broadest sense of that word) path. This stage, in our think-
ing, terminates at mid-career although the specific chronol-
ogy of the transition to stage three will vary widely from

person to person and from one career path to another."

The final elements emphasized are the role of the environ-
ment, the person-environment interactions, and the development
and use of models based on theory to design and implement
learning situations. The authors (p.52) set forth three
theoretical implications, based on elements of theory discussed,
for an applied model of environments: (1) environment must be
more broadly defined than in current formal educational
approaches, (2) observable and controllable factors in the
environment can be related to individual differences as ex-
pressed in behavioral learning styles, and (3) person-environ-
ment interactions must be related in the content of growth and

development goals for the learner.

Based upon a survey of more than 100 students who had
completed an introductory, experientially-oriented course in
human factors in management, Kolb and Fry developed a tentative
typology in terms of personal growth dimensions discussed
earlier: affectively-complex environments, perceptually-
complex environments, symbolically-complex environments, and
behaviorally-complex environments. In distinguishing between
preference models and contingency models for matching environ-
ments to learners, the authors point out that in addition to
typical educator or employer goals, the learner's growth and
development needs must also be taken as goals, and determin-
ations of environmental factors must include distinctions
between what the learner likes, wants, needs or prefers,

Military team training traditionally has not included these




goals, and the narrow task orientation in the application of

ISD precludes consideration of such goals.

Throughout the literature on small group behavior the
distinction is drawn between experimental social psychology
knowledge based on experimental, hypothesis testing, labora-
tory-based research with its reliance on statistical data,
laboratory manipulation of variables and social psychological

"laws," and the experiential social psychology 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 "sterile, dry, and
of little value 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-
alization based in group dynamics, might provide some insights
into whether work in this area can provide theoretical and
empirical support to the experimental area in becoming more

useful to practitioners.

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. Maturit  ~ means that the group can resolve

its internal conflicts, mobilize the resources, and take

intelligent action if it has a means for consensually validating




its experience. The authors state (p.129) "the core of the
theory of group development is that the principal obstacles
to the development of valid communication are to be found

in the orientations toward authority and intimacy that
members bring to the group. Rebelliousness, submissiveness,
or withdrawal as the characteristic response to authority
figures; destructive competitiveness, emotional exploitive-
ness, or withdrawal as the characteristic response to peers
prevent consensual validation of experience. The behaviors
determined by these orientations are directed toward enslave-
ment of the other in the service of the self, enslavement
of the self in the service of the other, or disintegration
of the situation. Hence, they prevent the setting, clari-

fication of, and movement toward group-shared goals."

The group moves from preoccupation with authority
relations to preoccupation with personal relations. These
two phases authority (dependence) and personal (inter-
dependence) have three subphases. 1In the dependence phase,
the three subphases are dependence-flight, counterdependence-
flight, and resolution-catharsis. This phase deals primarily
with the distribution of power, and ends with the acceptance
of mutual responsibility for the fate of the group and a
sense of solidarity but the implications of shared responsi-
bility have yet to be explored. During phase II, which has
three subphases, enchantment-£light, disenchantment-flight,
and consensual validation, there is a change in emphasis
from power to affection and from broad role distinctions such
as class and professional interests to personality modalities
such as reaction to failures, warmth, anxiety and retaliation.
According to Bennis and Shepard (p.l149) communications is
facilitated by members of the group's acceptance of each

. . . .
other's differences, conflict over issues 1s substantive and




not emotional, consensus is reached through rational dis-
cussion and an evaluation process, and members are able

to accept their own involvement and other aspects of the
group process without alarm. These changes also create a
deeper understanding of how other persons feel, think, and
behave, and it is the catalytic role of unconflicted members
which represents the power to move the group. By the
introduction also of "barometric events," e.g., removal of
the trainer to help 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
settings, i.e., therapy-group studies, T-group studies,
and natural- and laboratory-group studies, and two stages
of group development, i.e., interpersonal relationships
(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 realms across all

groups over time. The model took the following form:

Stage Group Structure Task Activity
1 testing and dependence orientation to the task
7 intra-group conflict emotional response to

task demands

3 development of group open exchange of rele-
cohesion vant interpretations
4 functional role- emergence of solutions
relatedness
3-28
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From a detailed analysis of the studies selected for
review in terms of the above structure, Tuckman summarizes
the developmental model proposed in terms of four stages:
forming, storming, norming and performing (pp.397-398).

In the forming stage the group initially concentrates on
orientation and testing to identify boundaries of both
interpersonal and task behaviors. Also dependency rela-
tionships with leaders and co-workers or preexisting
standards are established. The second or storming stage is
characterized by conflict and polarization around inter-
personal issues, and emotional responses in the task situa-
tion. These behaviors serve as resistance to group influence
and task requirements. During the norming stage, ingroup
feeling , cohesiveness, new roles and new standards evolve,
and intimate, personal opinions are expressed. In the
final stage, i.e., performing, the interpersonal structure
becomes the "tool of task activities." As a result of
roles becoming flexible and functional, group energy is
channeled into task activities, and, with structure issues

unsolved, structure becomes supportive of task performance.

Tuckman believes that the studies reviewed are sugges-
tive although the available data cannot substantiate the
above model. Particularly the studies do not deal with rate
of temporal change, permit calculations for rate of change
for each stage, or systematically study the effects of a
variety of independent variables on development. The model
may, however, provide a framework for investigating these
elements which do relate to team operations and team perfor-

mance needs.

Most definitions of groups and teams include the con-

cept of goal directed behavior. Zander's (1968, 1971)




theoretical orientation encompasses group goals and group
motives as distinct from individual member goals and motives.
His investigations place emphasis on members' plans or
actions "in behalf of the whole group regardless of personal
gain to be received from participation in the group's work."
Also, working groups are considered to be more likely to

be more effective when they have a clear criterion of success
since this type of goal helps members to define the members'
tasks, coordinate their actions, and develop efficient work
procedures. According to Zander, group member's awareness
of accomplishment and feelings of satisfaction give rise to
several useful group properties such as a stronger desire
for group success, increased level of effort, more effective
coordination, less strain in interpersonal relations, and
greater member attraction. This focus on group level of
aspir~tion as a particular kind of goal, takes into account
both the conditions of the group and individual motives.
some of the conditions which might influence individual
member's choice of a future goal for an operating group in-
cl ude selection of the performance level that can be reason-
ahly attained, satisfaction associated with various levels
of group achievement, influence of externally-developed
information about the group's future, variations in the
members' strength of desire for group success, and personal
dispositions toward group membership and participation in
developing group goals. The nature of the goal itself can
also determine the events which occur within a group, i.e.,
levels of performance, members' pride and commitment, atti-
tudes and beliefs, and the contamination of the group. Both
aspects of group motives and aspirations are included in

Zander's theoretical orientations.




What little research support exists for Zander's
theoretical and methodological approaches results from
studies in group dynamics rather than group decision-making
or problem solving, and to some degree from studies in
"risk taking." Study results on the nature of cooperation,
cohesiveness and group performance in dynamic groups are
suggestive. Zander could find little descriptive data or
relevant theory relating to the origin of group goals and
the interest of members in these goals (Zander, 1971; p.4).
The working assumptions Zander employed to investigate how

a group develops its future expectation included:

1. the ends that members select for their group are
part of the unit's ongoing work procedures,
subject to change as a result of feedback on
group performance. The feedback model stresses
the importance of the relationship between per-
formance achieved and what is desired, and the

involvement of motivated behavior.

2. to accommodate the presence of individual behavior
in group decisions and activities, four sets of
relationships need to be considered including
(a) members's goal for the group, (b) group's
goals, (c) group's goal for a member, and
(d) member's goal for self, which are concepts
about an individual and are properties of the

group.

3. most important, group level of aspiration is a
suitable type of goal for initial study,
assuming that a group aspiration may be cou-

ceived as an analogy of a personal aspiration.
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4. Group level of aspiration is defined as
the "score members expect their group will
attain in the future." The rationale for
deciding upon this working assumption
include (a) the origin and changes in
level of aspiration give operational mean-
ing to the stages of the feedback model
above, (b) a fairly standardized procedure
exists for studying the level of aspira-
tion and related concepts, (c) evidence
is available that a group can influence
a member's personal aspiration by
establishing a group level of aspiration,
and (d) findings from previous research
on individual aspiration provide a way
of judging intuitively if groups, when
they set their goals, differ in some
way from individuals, when they set their

goals.

The concept of group achievement motivation is based
upon research by Atkinson and Feather (1966) and McClelland
(1961, 1965). The "need to achieve" experimental 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 McClelland's work on achieving societies.

Zander (1971, pp.176-198) ordered the findings relating
his efforts and that of others to provide a theoretical
framework for explaining why aspiration processes function

as they do. The structure for the ordering took the form
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of assumptions and hypotheses presented under the below-
listed topical heading%'wiﬁhin each of which four kinds of

'

results are discussed:

Topical Headings Kinds of Results

1. sources and functions of a 1. placement of a group's
group level of aspiration level of aspiration

2. effects of group success and 2. motivated beliefs of
failure rembers

3. reactions to social pressures 3. evaluation of performance

arising outside the group
4. performance of the group
4. group-oriented motives

5. person-oriented motives

6. group's aspiration

Zander (1971, 1968) has been able to demonstrate that
a variety of conditions contribute to the improvement of
group performance including arousal. of members to possess
a high degree to desire for group success, increasing goals
higher than past levels of successful performance, providing
feedback on group scores as well as individual scores,
enhancement of group performance due to increasing difficulty
of the task affects those oriented toward group needs whereas
feedback arouses those with strong personal motives. The
congruence between a member's goal and the group's require-
ment is greater if the member's task is more relevant to the
work of the group, the group presses the member more strongly
to perform at a particular level, the goal is a moderate

challenge, and the social pressures are noncoercive.




Hare's (1976) conceptual scheme for the analysis of
human interaction is relevant to resolution of issues
related to the definition and analysis of a team. Hare
considers interaction of members the distinguishing char-
acteristic of a group versus a collection of individuals.
Citing the work of several researchers, he identifies four
features of group life in addition to interaction which
typically emerge as a collection of individuals develops
into a group. These are: (1) members share one or more
motives or goals which determine the direction of the
group, (2) members develop a set of norms which set bound-
aries for interpersonal relations and activities, (3) a
set of roles becomes stabilized as interaction continues
and the group becomes differentiated from other groups,
and (4) a network of interpersonal attraction develops

among members (Hare 1976, p.5).

This set of characteristics can be compared to the
minimum set from Hall and Rizzo (1975) developed as a
consensus from a sampling of various authors' definitions:
(1) be goal- or mission-oriented, (2) have a formal
structure, (3) have assigned roles, and (4) reguire inter-
action among members. These authors emphasize that a
decision as to whether team training should be given to
a particular group of individuals should be based upon
criteria applied within this framework. Recognizing the

similarity between the small group and team training char-

acteristics, it appears desirable to examine the methodology

of Hare's conceptual scheme for its potential use in
increasing our understanding about fundamental issues in

teams and team training.
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The basic elements of Hare's scheme are man's biolog-
ical nature and personality and his environment, with
interactive behavior as a compromise between the needs of
the individual and the demands of the environment. The
relationship of the elements affecting the interaction of
group members may be examined from the point of view of
process, structure, or change. Process involves the
analysis of act-by-act sequence of events over time. Struc-
ture involves the same analysis at a point in time. Social
change typically focuses on changes in the structure of a
group over time. The categories of behavior suggested for
interaction analysis are interpersonal (e.g., cooperative
problem solving), intrapersonal which includes individual
performance as well as tension and anxiety. Two categories

described for representing the major dimensions of observed

behavior are form (e.a., communication network) and context
(task behavior) whi<® :. > include provision for input and
output characteris: '~ The analysis can be applied to
behavior, personality and role. Both formal and informal

structures are considered. Group members must solve
problems at both the group level and the individual level,
at which there are both task problems and social integration
problems. Satisfaction of own goals prior to participating
in group organization and tasks is the usual case. Con-
formity to norms is necessary to solve problems at all
levels. Groups must meet four basic needs in order to
survive: (1) L - share a common identity and possess a
commitment to the values of the group, (2) A - possess or

be able to generate necessary skills and resources to reach
the group goal, (3) I - have rules for coordinating activity
and enough feeling of solidarity to stay together to complete

the tasks, and (4) G - provide sufficient leadership and
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control to be effective in reaching their goal. ' Groups
usually develop in the order of the above phases (Hare
1976, pp.l6-17).

Hare's emphasizes the importance of the task as the
most general way of specifying the expectations for group
behavior. The task of the group in the broadest sense is
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) which must be followed, (4) method for imposing
rules, (5) amount of stress on members, and (6) consequences
of success or failure (Hare 1976, p.258). This concept of
task can be contrasted with the classic concept of task
reflected in Miller's definition as quoted in Meister
(1976, p.96): ©“A task is a group of discriminations,
decisions, and effector activities related to each other by
temporal proximity, immediate purpose and a common man-machine
output." What Hare's concept suggests, as do other related
concepts of tasks, is that the classic concept of task and
the related methodology of task analysis may be the most
limiting constraints in efforts to develop an operationally-
usable definition of a team. Perhaps the conclusion by
Meister (1976, p.151) that "very little information is
available about how tasks are performed in the real world
context" should not be interpreted as meaning tasks as
classically defined but rather as tasks whose characteristics
and dimensions transcend the narrow concept of man-machine
interaction and encompass much more of the total environ-

ment.

Steiner (1972) sets forth a group productivity theory,

"modest in scope," stressing the integrative role of task
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demands and group process. The basic formulation centers

on the manner in which task demands specify the need for

and use of resources, the adequacy of resources determines
the potential (maximum) productivity, and the appropriate-
ness of processes determine the degree to which actual
productivity approximates potential productivity. To
further elaborate on this formulation, Steiner presents a
partial typology of tasks which includes divisible versus
unitary tasks, maximizing versus optimizing tasks, tasks
which permit members to combine their individual products
(disjunctive, conjunctive, additive, and discretionary
tasks), and tasks which prescribe the process to be employed
as well as those which are permitted. 1In a disjunctive task
the group can accept only one individual's contribution as
the group's own; in a conjunctive task the rules rather than
the group dictate selection of the individual who 1is the
worst performer. An example of the latter is the speed

with which mountain climbing speed is influenced by the
slowest member. Additive tasks are group determined, i.e.,
combination of individual contributions equally-weighted.
Discretionary tasks permit the group to select its own pro-

cess for combining individual contributions.

Steiner (1972, pp.40-66) describes options in specifying
the division of tasks into subtasks and the matching of

specified-unspecified division of tasks and specified-
unspecif

ied matching of individuals and subtasks for divisible
tasks. In the majority of cases of combining several sub-
task outcomes into a group product, the process is likely

to be disjunctive, and in real life, the integrative process
is performed by the group to develop a complex product. When
division and matching are specified, actual productivity will

fall below potential productivity when members fail to perform
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up to the limit of their resources within their assigned
roles. 1In the unspecified case, the group must make
organizational decisions as to who will do what, and actual
productivity will be heavily influenced by the system of

matching and specifying selected.

Throughout the exposition of his theory Steiner
emphasizes the importance of process and the dependence of
prescribed process upon the nature of the task and the size
and composition of the group which permit us to specify who
should do what and when in order to be productive. Use of
suitable payoff systems helps to motivate members to per-
form their role more effectively in the prescribed process.
Steiner stresses the concept of the group as a system and
the view that "process is the essential bond by which members
are held together in relationships that impart a quality of
wholeness to the group. A group cannot be productive for
very long unless it survives as a system, and survival
requires that the group cope with its environment" (p.1l85).
Steiner concludes by noting that the most troublesome
unanswered questions concern the goals which group action
should be directed rather than the manner in which it can be

directed.

Hackman and Morris (1975, p.46) conclude from their
comprehensive review that in spite of the thousands of studies
of group performance conducted over the past several decades,
little is known about why some groups are more effective than
others, and even less is known about what to do to improve
the performance of a given group working on a specific task.
The main thrust of their approach for understanding group
effectiveness is on the role of the interaction process and
explicit quantitative assessment of how group interaction

affects group performance. 1In reviewing several conceptual




approaches to understanding group processes, which Hackman
and Morris refer to as speculations, they identify the
"pessimistic” view of Steiner who addresses process losses;
the improvement in quality of solutions, i.e., freedom from
error, stemming from the interactions among group members;

the negative effects of "groupthink," that interaction can
sometimes result in "assembly effect bonuses," and the
views of organizational psychologists from their work with
experiential training groups or with team building activ--
ities (p.48). The authors point out that "there are sub-
stantial data which show that training activities can power-
fully affect both the nature of the interaction process in
groups and the quality of members' personal experiences.
But the few studies that have tested the effects of such
changes on actual task performance generally have yielded
ambiguous or negative results (for reviews see Herold,

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

Hackman and Morris, using a paradigm adapted from
McGrath (1964, p.49), present an organizing framework for
examining the relationships among the initial state of a
task-oriented group, the group interaction process, and the
group's ultimate performance effectiveness. Interaction
process is defined as all observable interpersonal behavior
that occurs between two arbitrary points in time (t; - tp).
The concept specifies that the state of all system variables
may be assessed at any given "slice" in time and the input-
output relationships may be examined for short or prolonged
periods of time. The underlying assumption is that the
variations in group performance can be identified by a
careful analysis of the interaction process which mediates

between input and output.




The authors cite research evidence from studies which
deal with input-process relationships, process-performance
relationships, and the full input-process-performance
sequence. Numerous input factors have been identified as
affecting group interaction including leader attiludes,
member personality characteristics, group history or
experience, group structure, and particularly the nature of
the task. Hackman and Morris report that little research
has been conducted on the relationship of group process
characteristics to performance outcomes. Earlier labora-
tory research of Lanzetta and Roby (1960) found that measures
of group interaction predicted task performance better than
measures of task relevant knowledge and training procedures.
The way the group uses its resources and the procedures it
employs were found to be at least as important as knowledge
of the problem. The previously described research of
Steiner (1972) has suggested that this process can be
systematically investigated through a weighting approach for

selecting or rejecting group members solutions.

In an attempt to provide supporting evidence for the
hypothesis that group interaction mediated input-performance
relationships, Hackman and Morris investigated the input-
process-performance sequence using intellective tasks
classified as production, discussion and problem solving
tasks. The findings from these studies, and other reviewed
by the authors, indicate that group processes are strongly
related to group performance outcome as reflected in
statistically reliable relationships but there is little
understanding of the substantive aspects of the input-

process-performance relationships .
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Hackman and Morris (1975, pp.56-61) describe several
methodological and conceptual limitations of research
which account for the failure to demonstrate how group
interaction 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 effectiveness, (2) failure to directly relate inter-
action sequences to the task goals and strategies being
pursued by group members, and to develop procedures for
longitudinal study of groups larger than dyads, (3) need to
deal with inconsistent relationships between group process
and group performance for different types of tasks,
(4) limitations of research setting, e.g., laboratories,
which hold as constant variables which are known to have
important influence on interpersonal behavior, and (5)
conservative strategies for investigating the cultural norms

which effect group behavior.

Hackman and Morris (1975, p.6l1) propose a three pronged
research approach to group effectiveness involving the
functions of the interaction process, recasting the role of
input factors, and experimentally creating nontraditional
structures and process. With regard to the functions of the
interaction process, three summary variables are proposed
for controlling the variation in measured group performance
thereby making the management of the large number of input
variable feasible.. The three summary variables are: (1)
effort brought to bear on the task by group members, (2) task
performance strategies used by group members, and (3) knowledge
and skills employed by group members. Group interaction is
viewed as affecting effort primary through the coordination

of efforts of individual group members, and by affecting the




level of effort group members expect (task motivation).
Performance strategies are defined as more than procedures;
they involve collective choices about how members go about
performing the task "and desirable performance outcomes."
The interaction process can affect performance strategies

by fostering the implementation of strategies shared by
group members, facilitating the reformulation of shared
strategies, or developing new ones. In the area of knowledge
and skills application, interaction processes function in
assessing and weighting the differential contributions of
group members and in creating conditions within the group

to optimize the use of all knowledge and skill available.
These influences may be particularly important in preventing
significant "process losses" due to inadequate interaction
processes, and more importantly produce "process gains"

associated with each of the summary variables.

The second thrust of the Hackman and Morris interaction
process approach involves the manipulation of certain input
factors to improve the level of group effectiveness than
might ordinarily be expected from the contributions of the
summary variables. The specific input factors selected are
the structure of the norms which guide member behavior,
the design of the group task, and the composition of the
group, i.e., characteristics and histories of group members.
More specifically, Hackman and Morris are proposing that
performance strategies can be made more task-appropriate by
modification of group norms, the level of member effort can
be increased by task design, and group knowledge and skill
levels and application can be improved by manipulating group

composition.

The third element in the proposal by these authors is
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research on experimentally creating nontraditional structures
and processes effecting group effectiveness. Noting that
this area has received almost no systematic investigation,
Hackman and Morris (1975, pp.84-87) report on one study
involving three intervention conditions relating to planning
strategies (strategy, antistrategqgy, control), and exhortation
or absence thereof, four-persons groups, and two-task con-
ditions (unequal information and equal information). The
results indicate that the strategy intervention (first a
preliminary task then the primary task) did successfully
alter the interaction process of the experimental groups.
Another important finding was that the control groups did
not discuss strategy spontaneously suggesting the need for
training in strategy utilization. Members of the strategy
intervention groups showed more interpersonal problems but
also greater flexibility in their task approach in changing
procedures when needed to improve performance. Members of
these groups also perceived themselves as high in leadership
and influence, unlike the members of the other two groups,
which Hackman and Morris suggest reflects the creation of a
condition of participative leadership. The authors conclude
that this research suggests that it is possible to create
new, nontraditional norms in groups, to trace their effects
on group effectiveness, to affect the group interaction
process through interventions, and these changes lead to

measurable differences in productivity.

In summary, Hackman and Morris propose that group inter-
action process is a major determinant of group productivity,
that some selected "input" variables significantly influence
group performances and can be manipulated to bring about
desired results, and that three "summary variables" (effort,

performance strategies, knowledge and skill) summarize the
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most powerful proximal causes of group effectiveness.

The general strategy suggested for achieving progress in
understanding and managing these various group influences
is by development of smaller theories specific to elements
of the performance process or to performance effectiveness

under specific circumstances (Hackman and Morris 1975, p.88).

Davis (1969) set forth a theory of group performance
with emphasis on social interaction and combinatorial
processes involving individual preferences. Social inter-
action "implies that the behavior of one person is in turn
a stimulus as part of a stimulus complex for the behavior
of a second." Davis views group behavior as a function of
three classes of variables: person variables, environmental
variables, and task or goal associated variables. Further,
the focus on group performance is on group product, group
structure and group process about which he believes "any
attempt to segregate overlapping and continuous phenomena
rests on uncertain ground" (p.5). The primary question for
Davis is how individual task-oriented behaviors are weighted,
combined or whatever in order to produce a distinct group
product. Central to his theory is the development of
theoretical baselines against which real group performance
can be compared. By use of this normative approach, Davis
believes an adequate theory of group performance for some
situations can be approached more quickly. Baselines are
conceptualized as social combination schemes for translating
members contribution to the task into a group product. One
example cited by Davis (p.44) is identifiable as an average,
as in Stroop's discussion of group judgments in comparison
with judgment of the average member of the group. A
variety of other schemes have been put forth for pooling

member contributions in judging, problem solving and learning




tasks (e.g., Taylor, 1955; Lorge and Solomon, 1955; Hoppe,
1962; Steiner, 1966; Laughlin et al., 1968; Zajonc and
Smoke, 1959; and Taylor, Berry and Block, 1958). The
general conclusion from examining these approaches is that
"the direct performance advantage displayed by groups has
a rather simple explanation in a number of cases. More
precisely, there exists a simple pooling hypothesis con-
cerning member products that is at least sufficient to
explain a rather wide range of group-individual results on
decision-making, problem solving, and learning tasks.
However, the model developed by Taylor and by Lorge and
Solomon does not explain all group performance. It has
frequently overpredicted group performance, and this
deviation remains to be explained in many cases. Further-
more, many different kinds of groups have not been studied
in this individual-into-group manner, and hence their per-
formance cannot be considered in light of this or other
social combination hypotheses. The task and other circum-
stances frequently do not permit either empirical or
mathematical construction of concocted groups" (Davis
1969, p«47)-

Davis (1973) proposes a general theory of social
decision schemes aimed at accounting for the distribution
of group decisions by using formal hypotheses about the
effects of social interaction when the inputs are individual
member preferences. Davis distinguishes group problem
solving as emphasizing the processing of information to
construct response alternatives to fit specifications
laid out in the stem of the problem from decision-making
as emphasizing the selection of a response from a set of
mutually exclusive and exhaustive alternatives. The
concern in both cases is with the social interaction pro-

cesses, i.e., combinatorial processes, which in problem




solving are termed social combination process and in
decision-making are termed social decision schemes. The
model proposed is a transformation of the probability
distribution characterizing individual differences to a
group distribution over the same alternatives. Davis'
considers this individual-into-group model similar to
Steiner's (1972) group productivity model as well as

other waiting time and group dicision models, except that
he considers his model to be a general case model extending
to any n and r. To quote Davis (pp.l123-124) "the formal
derivation herein led to an extremely simple expression
that permitted a very convenient representation of (the
social decision matrix, D) the hypothetical social process
leading to a decision. The matrix form of the social
decision schemes to be transformed into precise predictions
about group decision, but might even be thought of as a
"picture” of the task social system that has at least some
interpretation by direct inspection." The social decision
matrix is focused on tasks or problems that require a
sequence of choices, and developing estimates to fit this
matrix may provide a direct estimate of that which may be
difficult or impossible to observe directly. The viability
of assumption that the social decision scheme remains con-
stant for some set of trials, time intervals, or items must
be demonstrated to determine the validity of the estimation
procedure. Davis' research has included exploring various
distributions (positively skewed, bimodal, symmetrical,

and uniform) and social-decision schemes, equiprobability,

majority with a proportionality subscheme, and averaging.

As previously noted one of the fundamental issues
relating to groups and teams is that of defining group or

in ways that are meanincgful both theoretically and

.
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operationally. As Hall and Rizzo (1975) emphasize, failure
to develop the concept of team limits greatly progress in
team training and team performance. The following discussion
of theory and definitions of "group" relates not only to the
