INFORMATION TO USERS

The most advanced technology has been used to photograph and
reproduce this manuscript from the microfilm master. UMI films the
text directly from the originél or copy submitted. Thus, some thesis and
dissertation copies are. in typewriter face, while others may be from any
type of computer printer.

The quality of this reproduction is dependent upon the quaslity of the
copy submitted. Broken or indistinct print, colored or poor quality
illustrations and photographs, print bleedthrough, substandard margins,
and improper alignment can adversely affect reproduction.

Ir. e unlikely event that the author did not send UMI a complete
manuscript and there are missing pages, these will be noted. Also, if
unauthorized copyright material had to be removed, a note will indicate
the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand corner and
continuing from left tc right in equal sections with small overlaps. Each
original is aiso photographed in one exposure and is included in
reduced form at the back of the book.

Photographs included in the original manuscrint have been reproduced
xerographically in this copy. Higher quality 6" x 9" black and white
photographic prints are available for any photographs or illustrations
appearing in this copy for an additional charge. Contact UMI directly
to order.

UMI

University Microtims international
A Be:! & Howell Informatior Company
300 North Zeeb Road Ann Arbor Mi 481061346 LSA
313 761-4700 800 521-0600

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Order Number 9029863

Best member performance versus group performance and the
influences of maturity, size, and gender

Al-Shammari, Id Sendi, Ph.D.
The University of Oklahema, 1990

U-M-I

300 N. Zeeb Rd.
Ann Arbor, MI 48106

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



THE UNIVERSITY OF OKLAHOMA
GRADUATE COLLEGE

BEST MEMBER PERFORMANCE VERSUS GROUP
PERFQORMANCE AND THE INFLUENCES OF
MATURITY, SIZE, AND GENDER

A DISSERTATION
SUBMITTED TO THE GRADUATE FACULTY
in partial fulfillment of the requirements for the
degree of

DOCTOR OF PHILOSOPHY

By
IL S. AL-SHAMMARI
Norman, Oklahoma

1990

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BEST MEMBER PERFORMANCE VERSUS GROUP
PERFORMANCE AND THE INFLUENCES OF
MATURITY, SIZE, AND GENDER
A DISSERTATION
APPROVED FOR THE COLLEGE OF BUSINESS ADMINISTRATION

By@w@ _CL)M,\

<

4 N—

222 :

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNOWLEDGEMENTS

It is an impossibility to mention everyone who has
helped in the completion of a doctoral program and a
doctoral dissertation. Nevertheless, I would like to
acknowledge the assistance of certain individuals and
organizations.

I am very grateful to the chairman of my committee,
Dr. Daniel Wren. Since my arrival at the University of
Oklahoma, he was my advisor in almost all aspects of my
doctoral program. His thinking, writings, wisdom, and
manner have made an everlasting impression on my life.

I would also like to express my sincere appreciation
to Dr. Larry Michaelsen. In addition to serving on my
doctoral committee since the beginning, he gave me
guidance, introduced me to small groups research, and
allowed me to use his data to complete this project.

I am also very grateful to the other members of my
committee, Dr. Wayland Cumming, Dr. Donald Murry, and Dr.
Michael Buckley. The completion of this project is in
large part due to their guidance, encouragement, and
patience.

Special thanks goes to King Fahad University of

Petroleum and Minerals, Dhahran, Saudi Arabia, which gave

iii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



me the time, the scholarship, and financial assistance to
pursue my graduate studies, and to the University of
Oklahoma for accepting me in its graduate program and for
warding me the Ph.D. degree.

I am very appreciative to my friends in Norman who
made homesickness less painful. In particular, I would
like to express my thanks to Mesfer Al-Besher for his moral
support and Abdulkareem Al-Beteri for his assistance in
some of the computer programming necessary for this study.

Special appreciation is extended to Maurita Nations
of Power Typing for her professional typing of the many
drafts including the final manuscript.

The final acknowledgement must go to my parents,
brothers, and sisters for their financial assistance, moral
support, encouragement, patience, and love. They made this
accomplishment possible. It is to my Father, Sendi
Al-Shammari, and to my brother, Awayyid Al-Shammari, that I

dedicate this dissertation.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



. TABLE OF CONTENTS

Page

ACKNOWLEDGEMENTS . ¢ c ¢ e eeesesacssecsacscsssosssnssnssnsas iii

LIST OF TABLES . scccccccsesccsssscscssascusscsossscses vii

ABSTRACT . ceeoevsscsvsosscsocsccsacssccacsscssnsncnsnsos ix
Chapter

I. THE PROBLEM. .:cccccosccssccccsoncoosnscsascsccscs

N ECrOQUGCEION e e s cvocveaccncscsscssossscscsscnsne
Purpose Of Study..cccceercrccrscscescsnsscnnaa
Need for Study.csceeceeecsccnscccaccanssansnanns
Statement Oof ProbleémM. . .cecectceccensceccccsascnse
Limitations of Study...cececeecrteccecccvrccnsa
ASSUMPLIONS.cecteeeetsacsoscccsssscsosaccsannse
Order of Presentation...c.cccieecesscccoscosccsase

III REVIEWOF LITERATURE...0.0IU...........Illll.

Introduction...cccieeeeeecceeeccaosnnscensosns
Groups and Management: A Brief Overview......
Assembly Effect Bonus and Process LOSS....... 12
Group Superiority: The Empirical Evidence.... 19
Problems with Groups, Tasks, and Settings

in Group RegearcCh.c..cecereececencessnnnasns 27
Influence of Size, Gender, and Maturity...... 37
SUMMAYY e o cssevescssccsnssscossansaocscsssscssvasans 51

N Y BB WWNRE

III. PROCEDURES OF THE STUDY..ccceecoronccsccccnns 53

Introduction..ccceeeecccnceccccarosscncoccccns 53
Research QUestiCnS..vveserccsccovccccscccscns 53
Population....Q.l...'....l......l'.....'.'..l 54

Design of Study...cccvvivieceececenccnccnnnnns 54
Sources Of Dat@.ccecececocsesnsrevscccscnsnns 57
Measures of Performance and Maturity......... 57
Size and Gender....voeeectsecoccccccccsancnse 59
Statistical Techniques Used....ccveecococosse 61

IVO RESUI‘TS OFTHE STUDYO.oioooco‘.o-ouooo.oonono 68

Introductiono-.toloiooo-.oo..o.o-o.o.nooosooo 68
Effect Of MaturitYloo..o.ooanqooa.ooo.oooooo. 68

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Effect of Gender Composition...cececececcscse 72

Effect Of Group SiZ€..ecvscsrosassscncossscns 77

V. SUMMARY, CONCLUSIONS, AND DISCUSSION.:e:ceue 81

Introductionl'..l.l....'..I.l....l.l.....ll. 81
Summary of Purpose, Procedures, and

Findings....0'..0...‘I..O...O.....G....Il. 81

Conclusions and DiSCUSSiON.cccseesasssnssnsse 84

Recommendations for Further ResearCh....e... 94

SELECTED BIBLIOGRAP}IY......".I'I..I.'.'...I.....‘.. 97

vi

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1.
2.

10.

11.

12.

13.

14,

Size, Number of Groups, and PercentageS......s-.

Gender Composition, Number of Groups, and
Percentages....l.l.".......e.‘....Q.......O..

Statistical Techniques Used: A Summary‘of
Sequence and ProCedUYeS..ccecerssscrsscscscscsas

Repeated Measures ANOVA Test of the Effect of

LIST OF TABLES

Maturity on the Difference Between Group

Performance and Best Member Performance€.......

Repeated Measures ANOVA Contrasts of the

Difference Between Group Performance and

Best Member Performance by Maturity.....cec...

Repeated Measures ANOVA Test of Group
Performance by Maturity....cececcecercccrancans

Repeated Measures ANOVA Contrasts of Group

Performance by Maturity.....cccoecceecececscenns

Repeated Measures ANOVA Test of the Effect

of Maturity on Best Member Performance........

Repeated Measures ANOVA Contrasts or Best
Member Performance by Maturity....ccceeeeceeee

ANOVA Test of Differences in Performance
by Gender ComposSitioN...ccceseesccosesscosasee

Summary of ANOVA Test of Differences in
Performance by Gender Composition at each
Level of Maturity..c.oeeeeeeeescecensoncccnnnoase

ANCVA Test «f Group Performance by Gender
COMPOS i tiON. e eceeseoeseasecasosssescsasancscense

Tukey Test of Group Performance by Gender
composition......l.....'.l....'....l.'...‘....

Summary of ANOVA Test of Group Performance

by Gender Composition at Each Level
of Maturity‘.l.lll.!....l..b‘..........l.'..'.

vii

60

61

67

69

69

70

71

71

72

73

74

74

75

76

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15. ANOVA Test of Best Member Performance by
Gender Compsition of the GroupP..ccecececcssescs

16. ANOVA Test of Differences in Performance by
Group size‘...............‘.l.-.........D.....

17. ANOVA Test of Group Performance by Group Size...

18. Tukey Test of Group Performance by Group Size...

19. Summary of the Results of ANOVA Test of Group
Performance by Size at Each Level of

Maturity-...........-..-...-o.'..-.....;..-.-.

20. ANOVA Test of Best Member Performance by
Group size..l.l'.'..l.....e.'l..‘....I.‘.'....

21. Test of Homogeniety Among Proportions of Groups
Outperforming, Equating, and Being
Outperformed by Their Best Member..c.cceeaeoas

22. Average Performance by Group Siz€....cceceescaes

viii

77

78
78
79

~)
[V

87
91

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ABSTRACT

This study explored empirically the influences of
maturity, gender composition, and group size on group
ability to outperform its best member. The subjects were
members of 220 Team Learning "permanent" groups ranging in
sizes from 2 to 8 who participated in organizational be-
havior courses over a period of five years. Group and best
member scores on mini-tests, taken repeatedly, as part of
the instructional format administered, are used as measures
of performance. The temporal order of taking these tests
is used to indicate level of maturity. Gender ratio of
females to males is used to measure group gender composi-
tion. The results indicated: 1) while both group and best
member performances are significantly influenced by maturi-
ty, maturity does not seem, as far as this study is con-
cerned, to enhance either the existence of assembly effect
bonus or process loss; 2) while gender composition influ-
enced group performance, that influence was not significant
enough to enable either the group to outperform the best
member or vice versa; and 3) the influence of size on the
difference between group performance and best member per-
formance is weak and unclear. Implications of these
results and recommendations for future research are

discussed.

ix
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CHAPTER 1
THE PROBLEM

Introduction
The field of small groups is interesting aﬂd pro-
vides ample opportunities for research. It draws on vari-
ous fields such as sociology and psychology and has serious
implications for management. The inquiry into group effec-
tiveness as decision making and problem solving mechanisms
involves the comparison of group performance with individu-
al performance. The interest in this area has been continu-
ing for at least seven decades. This study continues and

contributes to this tradition.

Purpose of Study

The purpose of this study is to provide empirical
evidence for or against the achievement of assembly effect
bonus in group consensus decision making and to investigate
the influences of group maturity, group size, and group
qomposition in terms of gender on group performance rela-

tive to the performance of the most knowledgeable member.
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2
Need for Study

The evidence for group superiority is mixed and fre-~
quently contradicts conventional thinking. Several writers
have pointed out potential sources of these inconsisten-
cies.l Michaelsen et al. stated that "the lack of empiri-
cal support for the superiority of group decisions is in
large part due to extremely artificial nature of the
groups, tasks and/or settings in which the research has
been condﬁcted."2 There was heavy reliance on ad hoc
groups and excessive ﬁse of unfamiliar tasks and tasks that
were contextually irrelevant.3 There is a need for
studies in which these shortcomings are avoided.

Furthermore, studies that investigate group matur-
ity as it relates to group performance are scarce. This

study intends to investigate group performance relative to

1y, Lerge, D. Fox, J. Davitz, and M. Brenner, "A

Survey of Studies Contrasting the Quality of Group Perform-
ance and Individual Performance," Psychological Bulletin 55
(1558)2337-372; G. W. Hill, "Gronp Versus Individual Per-
formance: Are N + 1 Heads Better Than One?" Psychological
Bulletin 91 (1982):517-539; F. C. Miner, "Group Versus In-
dividual Decision Making: An Investigation of Performance
Measures, Decision Strategies and Process Losses/Gains,"
Organizational Behavior and Human Performance 33 (1984):112-
124; L. K. Michaelsen, W. E. Watson, and R. K. Black, "A
Reallstlc Test of Individual Versus Group Consensus De-

cision Making," The Journal of Applied Psychology 74
(1989):834-839.

2L. K. Michaelsen et al., pp. 2-3.

3M. E. Shaw, Group Dynamics: The Psychology of
Small Group Behavior (New York: McGraw-Hill, 1981), pp.
446-448.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3
best member performance across time, hence taking into
account influence of group maturity. The influences of
gender and size on performances receive a great deal of
interest. This study may contribute in this respect by
investigating these influences in connection with group

maturity.

Statement of Problem

In general, the problem is to determine if there is
a significant difference between best member performance
and group performance under specific conditions of group
maturity, size, and gender composition.

Specifically, the problem is to answer the following
questions:

l. Does group maturity increase the probability
that groups will outperform their best member (i.e.,
achieve assembly effect bonus)?

2. Does group composition in terms of gender
influence significantly the probability that groups will
outperform their best member?

3. Does group size influence significantly the

probability that groups will outperform their best member?

Limitations of Study

In this study, individuals performed first; then im-
mediately performed in groups with identical tests. Learn-

ing from retesting was not controlled for.
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There was a system of reward contingencies implement-
ed in this study, the influence of which was not controlled
for. These reward contingencies were present in all groups
and for all individuals chosen for this study.

Most of the subjects in this study were actively
dealing with interpersonal, group, and organizational
issues. Their familiarity with these issues may have an
influence on their performance in groups. This influence

was not fully accounted for.

Assumptions

The study includes the following assumptions:

l. Time and amount of interaction experienced by
groups is sufficient for group maturity to improve.

2. Mini-tests, the scores of which are used to
indicate measures of performance, are of equal value and

difficulty.

Order of Presentation

Chapter II consists of a review of selected relevant
literature. It includes the concepts of assembly effect
bonus and process loss, empirical evidence for and against
group superiority, evaluation of some methodological issues
and problems, and an overview of the literature on three

important mediating variables--size, gender, and maturity.
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Chapter III consists of the methodology utilized in
this study to include research questions of procedures and
measures, Chapter IV is reserved for reporting the
results. Discussion, conclusions, and recommendations are

presented in Chapter V.
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CHAPTER II
REVIEW OF LITERATURE

Introduction

This chapter includes a review of relevant litera-
ture that is necessary tc provide adequate theoretical and
empirical background for this study. This review includes
a brief overview of the value of small groups in decision
making and problem solving, particularly in the area of
management and leadership. Also, it includes two basic
concepts (i;e., assembly effect bonus and process loss),
their theoretical explanation, and a representative review
of the empirical evidence for or against their occur-
rences. After that, small group research is evaluated in
terms of the types of groups frequently used, the type of
tasks employed, and the nature of research settings that
characterize this body of research. Finally, the review
concludes with a discussion of three important mediating
variables, namely size, gender, and maturity, and their

importance to group versus individual performances.
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7
Groups and Management: A Brief Overview

The widespread use of committees, task forces, and
project teams in business and governmental organizations
and the reliance on juries in legal systems indicate a
belief in the superiority of group decision making and
problem solving over that of individuals.

Management and leadership theories and models, par-
ticularly those advocating participation, were based at
least partially on the assumption that group decisions are
superior to individual decisions. Mary Parker Follett was
probably one of the earliest who suggested a philosophy and
an approach to administration in which groups were clearly
recognized as the core element.! She based her philoso-
phy on the premise that an individual would find his/her
true self only through the group. Accordingly she saw a
society based upon a group principle rather than individual-
ism. She advocated "integration" rather than compromise or
competition.2

Mary Follett’s philosophy was general and involved
more than the issues of "small group" as commonly defined.

However, central to her philosophy were groupness,

1y, . Follett, The New State: Group Organization
the Solution of Popular Government (London: Longmans,
Green, and Co., 1918), cited by Daniel Wren, The Evolution
of Management Thought, 3rd ed. (New York: John Wiley and
Sons, 1987), pp. 256-264.

2paniel Wren, Evolution of Management Thought, pp.
256-264.
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8
togetherness, and integration, as opposed to individualism
and competition.

Likert postulated that effective organizations tend
to be more participative than authoritative. Basic ele-
ments of these organizations are the use of group decision
making and group methods of supervision.3

Vroom and Yetton’s normative model of leadership and
its partial test indicate that, at least in certain situa-
tions and/or with certain managers, group decision making
is more effective in terms of quality and acceptance.4

Argyris, discussing the importance of working with
groups, stated:

. « « The search process in executive decision has be-
come so complicated that group participation is essen-
tial. No one man seems to be able to have all the
knowledge necessary to make an effective decision. . .
. The valug of a group is to maximize individual con-
tributions.

Anecdotal evidence, as exemplified by In_Search of

Excellence and Winning with Synerqy, was also in favor of

group decision making over that of the individual.®

3R. Likert, The Human Organization (New York:
McGraw-Hill, 1967), pp. 47-51.

4V. H. Vroom and P. W. Yetton, Leadership and De-
cision Making (Pittsburgh, PA: University of Ptitsburgh
Press, 1973).

5¢. Argyris, "Interpersonal Barriers to Decision
Making," Management Classics, 2nd ed., Edited by M.
Matteson and J. Ivancevich (Santa Monica, CA: Goodyear
Publishing Co., 1981), p. 327.

6T. J. Peters and R. H. Waterman, In Search of Ex~
cellence (New York: Harper & Row, 1982); P. Corning and
Susan Corning, Winning With Synerqgy (New York: Harper &
Row, 1986).
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These writings are among several that directly or
indirectly exhibited a belief in the adage "two heads are
better than one."

The research tradition that dealt with the proposi-
tion of group superiority in decision making and problem
solving is that which contrasted individual performance
with group performance. Research in this area has been go-
ing on for almost seven decades. There are variations as
to the definitions of small group, tasks utilized, methodol-
ogies, terminologies, explanations and conclusions, among
other things. Before proceeding to review relevant litera-
ture in this area, we need to define "small group."

Shaw, in his review, cited at least seven defini-
tions of small group. Most of these definitions differ
only in terms of emphasis on one or more of the features of
group life.? Hare identified five features of group life
thought to be essential to the differentiation between a
collection of individuals and a "group." These features
were: a) interaction, b) shared goals, c) development of
norms, d) establishment of roles, and e) the existence of a
network of interpersonal attractions.8

A widely cited definition of small group was pro-

posed by Bales:

M. E. Shaw, Group Dynamics: The Psychology of
Small Group Behavior (New York: McGraw-Hill, 1981), pp.
4-8.

8p. a. Hare, Handbook of Small Group Research (New
York: The Free Press, 1976), pp. 4-5.
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A small group is defined as any number of persons en-
gagad in interaction with each other in a single face-
to-face meeting or a series of such meetings, in which
each member receives some impression or perception of
each other member distinct enough so that he can, either
at the time or in later questioning, give some reaction
to each of the others as an individual person, even
though i} be only to recall that the other was
present.” (Italics mine.)
This definition, as can be seen, put more emphasis on inter-
action and perception of group existence. '

Most other definitions were similar to Bales’ in
emphasizing one or two aspects of group life. Also almost
all definitions tend to be in terms of similarities of
rembers rather than differences or processes.10 The
exception was that suggested by Lewin. He emphasized
viewing "group® in terms of interdependence:

Conceiving of a group as a dynamic whole should include

a definition of group which is based on interdependence
of the Timbers (or better, of the subparts of the

group).
While definitions may differ in terms of specifici-
ty, emphasis, and/or point of view, the correctness of
these definitions is not necessarily jeopardized. Each may

point to some important aspect of small group.12

9R. F. Bales, Interaction Process Analysis: A Method

for the Study of Small Groups (Cambridge, MA:
Addison-Wisley, 1950), p. 33.

1OM. E. Shaw, Group Dynamics, pp. 4-8.

lgurt Lewin, Field Theory in Social Science (New
York: Harper, 1951), p. 146.

12y, . Shaw, p. 7.
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For the purpose of this study, small group is de-
fined.as two or more persons up to a certain number engaged
in face-to-face interaction in a series of meetings for the
gchievement of common goals. This definition encompasses
at least three main points: a) direct interaction, b) mutu-
al goal(s), and c) uncertainty as to the maximum size of
small group.

The subjects in this study were members of Team
Learning groups,13 ranging in size from two to eight, who
as members of these groups shared the mutual goal of learn-
ing materials in various organizational behavior and manage-
ment development courses. Toward the achievement of this
goal, they engaged in several meetings in face-to-face
interaction where they worked on a variety of activities
including experiential exercises, projects, objective
exams, and essay exams.

Now we will consider two important concepts in indi-
vidual versus group research: 1) the assembly effect bonus

and 2) process loss.

13L. K. Michaelsen, W. Watson, J. P. Gragin, and
L. D. Fink, "Team Learning: A Potential Solution to the

Problems of Large Classes," Exchange: The Organizational
Behavior Teaching Journal 7 (1982):13-22; L. K. Michaelsen,
W. Watson, and C. B. Schraeder, "Informative Testing--A

Practical Approach for Tutoring with Groups," The Qrgani-
zational Behavior Teaching Review 9 (1985):81-83.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



12
Assembly Effect Bonus and Process Loss

Steiner identified three determinants of individual
or group productivity: task demands, resources, and
process. Task demands include the requirements imposed on
the individual or grouﬁ by the task itself or by the rules
under which the task must be performed. These requirements
determine the relevance of resources. Resources include
knowledge,.abilities, skills, and tools needed to perform
the task. Process consists of the steps and actions taken
by an individual or group in order to put resources and
task demands together to perform the task. I% consists of
the behaviors, or series of behaviors., exhibited in the per-
formance of the task. It includes intrapersonal and inter-
personal actions related directly or indirectly to the per-
formance of the task.l4

Potential productivity (maximum productivity) of an
individual or group is determined by the matching of re-
sources and task demands. Stated alternatively, given task
demands and given available resources, at least theoretical-
ly, one should be able to determine the maximum productivi-
ty. Steiner asserted that productivity "can be inferred
from a thorough analysis of task demands and available
resources."13 what the individual or group actually

produces is called actual productivity, and, in addition,

141. D. Steiner, Group Process and Productivity

(New York: Academic Press, 1972), pp. 5-8.
151bid., p. 8.
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it requires the willingness of members to contribute their
rescurces to task performance. Motivation to do task is an
important element in productivity. The appropriateness of
the process determines how well actual productivity approxi-
égtes potential prpductivity. The difference between the
twe is called process loss.16

Ideally under Steiner’s formulation, the appropriate

method of comparing individual performance with group per-

formance is to solve his equation:
Actual Productivity = Potential Productivity -~ Process Loss

for both the individual and the group. Then the end re-
sults are compared. Implicit in this formulation is the
comparison of actual performances in terms of their relativ-
ity to potential performances. Stated simply, process loss
in terms of the individual case is compared with the pro-
cess loss in the group case. This is mot exactly the way
it is actually done.

Miner pointed out that "Steiner’s concept [of group
potential] can be well understood, but in operational terms
it is subject to methodological variations."17 Group per-
formance was often compared to average individual perform-

ance, the performance of the best individual, and/or the

161bid., p. 9.

17, c. Miner, Jr., "Group Versus Individual De-
cision Making: An Investigation of Performance Msasures,
Decision Strategies, and Process Losses/Gains," Organiza-
tional Behavior and Human Performance 33 (1984):113.
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performance as determined through statistical pooling.
These measures were taken as indicators of group poten-
tial.l18

-In contrast to Steiner’s process loss, Hackman and
Morris have suggested the possibility of process gain.
This gain depends on the influence of process on three
variables (task performance strategies, member effort, and
member knowledge and skill). In principle, group inter-
action process could lead to reformulating existing
strategies or generating new ones to execute the task more
effectively. Alsc, interaction could increase motivation
(increase member effort), hence process gain. Member
knowledge and skill could be increased as a result of
learning through interaction, which in turn may lead to
process gain.19

The process gain concept is very similar to assembly
effect and assembly effect bonus introduced by Collins and

Guetzkow. They postulated that:

=

An assembly effect occurs when the group is able t

achieve coiisctively something which could not hav
been achieved by any member working aione or by a combi-
nation of efforts. The assembly effect bonus is produc-
tivity which exceeds the potential of the most capable

member and also exceeds the sum of the efforts of the

o]

]

183pid., pp. 112-124.

195. R. Hackman and C. B. Morris, "Group Tasks, Group
Interaction Process and Group Performance Effectiveness: A
Review and Proposed Integration," Vol. 8, Advances in Ex-
perimental Social Psychology, Edited by L. Berkowitz (New
York: Academic Press, 1976), pp. 47-99, cited by J. E.

McGrath, Groups: Interaction and Performance (Englewood
Cliffs, NJ: Prentice-Hall, 1984), pp. 133-136.
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group members working separately.zo (Italics
theirs.)

According to Collins and Guetzkow, the potential to
achieve assembly effect bonus is present in any group.
Howevef, the realization of this potential is largely
dependent on the ability and skill of group members to
build effective interpersonal relations. Building such
relations is a difficult social task that requires time and
energies that could have been spent working in the
task.21

Several explanations of process loss/gain have been
advanced. Latane, Williams, and Harkins explaired it by so-
cial loaf.i.ng.z2 Steiner explained it by inappropriate |
resource utilization.?3 Maier explained it by other nega-
tive aspects of group process such as social pressure, indi-
vidual clomination, and conflicting secondary goal (i.e.,

winning the argument.)24 Maier and Hoffman have suggested

208. E. Coliins and H. Guetzkow, A Social Psychology

of Group Processes for Decision Making (New York: John
Wiley & Sons, 1964), p. 58.

211hid., pp. 58-68.

228. Latane, K. Williams, and S. Harkins, "Many Hands
Make Light the Work: The Causes and Consequences of Social

Loafing," Journal of Personality and Social Psychology 37
(1979):822-832.

23St.einer, Eroup Process and Productivity, pp. 7-9.

: 24N.R.F. Majer, "Assets and Liabilities in Group
Problem Solving: The Need for an Integrative Function,"

Psychological Review 74 (1967):239-249.
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that process loss was due to adoption of satisficing rather
than maximizing goals.25

It seems that, by and large, process loss or process
gain takes place depending on the outcome of the inter-
action process with reépect to the participants. If the
interaction process should be judged as inhibitory, then
process loss would be expected, and one or more of the
above explanations would follow. If the interaction pro-
cess should ke judged as facilitating, then process gain
would occur, as will be explained later.

Latane et al. attributed process loss to social loaf-
ing and described it under Latane’s theory of social impact
which they summarized in the following fashion:

If a person is the target of social forces, increasing
the number of other persons also in the target group
.should diminish the pressures on each individual be-
cause the impact is divided among the group members.

In a group performance gituation in which pressures to
work come from outside the group and individual outputs
are not identifiable, this division of impact should
lead each individual to work less hard. Thus, whether
the subject is dividing up the amount of work he thinks
should be performed or whether he is dividing up the
amount of reward he expects to esgn with his work, he
should work less hard in groups.

Simply stated and in agreement with this theory, so-
cial loafing is the "phenomena" in which individuals exert
less effort when working with others relative to when work

ing alone. Latane and his associates identified three

25N.R.F. Maier and L. R. Hoffman, "Quality of
First and Second Solutions in Group Problem Solving,”

Journal of Applied Psychology 44 (1960):278-283.

830 26patane et al., "Many Hands Make Light the Work,"
p. L]
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First is the attribution and

causes of social loafing.
equity in which participants engage in a faulty attribution

process leading to an attempt to maintain equitable
They start by judging their performance

division of labor.
more favorable to others’ and attempt to lower performance

possibly because they think working hard in aid of the less

competent is not justified.
The second possible reason is setting submaximal
Participants may redefine the task and adopt a less

goals.

than maximizing goal. Unfortunately, Latane et al. ex-

plained this cause only in the context of their two experi-
They

ments in which the tasks were clapping and cheering.
did not elaborate on why participants were expected to rede-~
In any case, they did not, at least in the

fine the task.
context of their experiments, find this cause to be highly

plausible.

Finally, they suggested that social lcafing was pos-
sibly due to the lessened contingency between input and out-

*Since individual scores are unidentifiable when

come.
groups periorm together, people can receive neither precise
credit nor appropriate blame for their performance."27
This situation was thought to be conducive for individuals
to be at least less enthusiastic about exerting the maximum

effort.28
27Latane et al., "Many Hands Make Light the Work:"

p. 830.
281bid., pp. 829-830.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




18

On the other hand, assembly effect bonus or process
gain was explained on the basis that interaction was facili-
tating. In group setting and with interaction, two main
outcomes were possible. First was the capacity of the indi-
vidual to learn within'the group setting. Second was the
opportunity for cognitive stimulation.29

These ideas were based on Zajonc’s formulation cof
social facilitation. Basically, the presence of others is
likely to be arousing (increase drive level) so‘that more
energy is invested by the individual. Stated alternative-
ly, the presence of others is motivating for the individual
to put more effort in learning and performing. Further-
more, the discussion with others may contain task-relevant
stimuli that elicit responses or actions by the individual
that may not surface when the individual is working
alone.30
These concepts and their supporting argumenis iead
to at least three competing propositions:

1. Groups significantly outperform their best

member (i.e., assembly effect bonus).

294. Lamm and G. Trommsdorff, "Group Versus Indi-
vidual Performance on Tasks Requiring Ideational Proficien-
cy: A Review," European Journal of Social Psycholoqgy 3
(1973):361-388; G. W. Hill, "Group Versus Individual: Are N

+ 1 Heads Better Than One?" Psychological Bulletin 91
(1982):517-539.

30 . s s . .
R. B. Zajonc, "Social Facilitation," Science 149
(1965):269-274. ' '
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2. .Best members significantly outperform their
groups (i.e., process loss).
3. Groups and their best members are not

significantly different from each other in performance.

related to these concepts.

Group Superiority: The Empirical Evidence

In most cases, empirical research failed to find
evidence of the occurrence of assembly effect bonus. Often-
times group performance was found to exceed that of the av-
erage individual but less than that of the best-member per-
formance.

In a 1958 review of studies investigating individual
versus group performance, Lorge, Fox, Davitz, and Brenner
arrived at the following conclusion:

In general, in the evaluation of the relative quality
of the products produced by groups in contrast to those
produced by individuals, the group is superior. The
superiority of group, however, all too frequently, is
not as great as would be expected from an interactional
theory. In many studies, the product of the *begt" indi-
vidual is sguperior to that of the "best" group.
(Italics mine.)
Some 24 years later in a similar review, Hill reached essen-
tially the same conclusion that group performance "was of-
ten inferior to that of the best individual . . . especially

if the committee [group] is trying to solve a complex problem

311. Lorge, D. Fox, J. Davitz, and M. Brenner, "A
Survey of Studies Contrasting the Quality of Group Perform-
ance and Individual Performance," Psychological Bulletin 55
(1958):¢369.
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and if the ccamittee [group] contains & number of low-
ability members . *32
Several studies will be reviewed in the following
pages starting with those few that seem to have support for
the occurrence of asseﬁbly effect bonus. This review is

intended to be representative rather than comprehensive.

Empirical Evidence of Assembly Effect Bonus

Watson conducted an experiment to test the "intellec-
tual efficiency" of groups as compared to the efficiency of
group members working individually and by themselves. His
subiects were graduate students assigned to twenty groups.
Subjects were given as individuals and as groups basic
words such as "universal” and "educators." The task was to
construct individually and in groups as many words as\possi-
ble using the letters of these basic words.

The analysis included contrasting the number of
words constructed by individuals to that constructed by
groups. Watson found that groups constructed significantly
more words than individuals. He concluded that "group
thinking" was significantly superior to that of the best
member of the group.33

Yuker examined group memory versus individual memo-

ry. A story was read to a group of four persons of the

32, w. Hill, "Group Versus Individual:" p. 535.

33g. B. Watson, "Do Groups Think More Efficiently

Than Individuals?" Journal of Abnormal and Social Psy-
chology 23 (1928):228-336.
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same sex, and three written recalls were collected. Re-
calls were made by individuals, then by the group, and
finally by individuals. Group recalls were obtained under
various conditions of competition and cooperation. The
written recalls were cémpared on the basis of their
quality.

Group recall was found to be superior to individual
recall, including the one with best memory. Also, it was
shown that group under coopzrative conditions exhibited bet-
ter recall than group under competitive conditions.34

Hall and Williams found some evidence of assembly
effect bonus. Their study was primarily concerned with the
effect of training in group dynamics and decision making on
group performance. They compared performances of 30 un-
trained groups with 30 trained groups on the 12 Angry Men
decision-making task. They found that 50 per cent of the
trained groups and 30 per cent of the untrained groups were
able to achieve the assembly effect bonus. 33

Nemiroff and King conducted a similar study and ob-
tained similar results. They found that 72 per cent of the

instructed (trained) groups and 33 per cent of the

34y, E. Yuker, "Group Atmosphere and Memory,"

Journal of Abnormal and Social Psychology 51 (1955):17-23.

353, Hall and M. S. Williams, "Group Dynamics
Training and Improved Decision Making," The Journal of Ap-

plied Behavioral Sciences 6 (1970):39-68.
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uninstructed groups were able to perform better than the
most proficient member . 36

Hall, Mouton, and Blake compared decisions made by
groups .through interaction and decisions obtained by
étatistically pooling individual judgments. They utilized
the film 12 Angry Men to obtain their measures of perfor-
marice. They found that group judgment under interaction
condition was superior to group judgment under pooling con-
dition and that "decisions emerging from interaction would
approximate or equal the best individual judgment."37

This study did not provide clear support for the as-
sembly effect bonus. However, it revealed, as would be ex-
pected, that direct interaction accounts, at least partial-
ly, for group effectiveness.

These studies suggested empirical basis for at least
three conclusions: 1) assembly effect bonus was achiev-
able; 2) at least suggestively, group outcome was partially
a function of interaction; and 3) training in problem solv-
ing and group dynamics enhanced the achievement of the as-
sembly effect bonus. This later conclusion was in support
of Steiner and Collins & Guetzkow'’s contentions that group

effectiveness was in part a function of group ability to

36p, M. Nemiroff and D. C. King, "Group Decision
Making Performance as Influenced by Consensus and Self-
Orientation,"” Human Relations 28 (1975):1-21.

37g. 3. Hall, J. S. Mouton, and R. R. Blake,
"Group Problem Solving Effectiveness Under Conditions of

Pooling vs. Interaction," The Journal of Social Psychology
59 (1963):147-157.
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resolve problems emanating from task and interpersonal envi-
ronment .38 This ability was probably influenced posi-
tively by training in decision making and group dynamics.
In the following section, we will discuss some of
the studies that failed to find evidence for the achieve-

ment of assembly effect bonus.

Empirical Evidence of Process Loss

The majority of empirical research in the area of
individual versus group performance resulted in evidence of
process loss rather than assembly effect bonus (process
gain). The findings of this body of research not only
contradict the studies reviewed above but also contradict
conventional thinking and "popular" beliefs in various man-
agement and leadership theories. 39

Marquart extended and reanalyzed a study previously
conducted by Marjorie Shaw. Shaw obtained measures of per-
formance on the basis of solutions to complex problems of
the eureka type (problems with one correct answer that is
objectively determinable and recognizable) and found that

groupe performed better than average individuals.40

Marquart, in her extension and reanalyses, compared group

381, p. Steiner, Group Process_and Productivity,
pp. 6-9; B. E. Collins and H. Guetzkow, A Social Psychology
of Group Processes, pp. 56-68.

39see the first section of this chapter for a
brief discussion and relevant citations.

40y, E. Shaw, "A Comparison of Individuals and
Small Groups in the Rational Solution of Complex Problems, "

American Journal of Psychology 44 (1932):491-504.
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performance to the performance of the best individual. She
found group performance to be inferior to that of the best
member. She attributed these results to cultural influ-
ences that favored competition over cooperation.41

In brainstorming, the evidence was not for group su-
periority either. 1In at least two studies, individuals
were found to exceed groups in both number of ideas generat-
ed and in the selection of the "best" idea.42

In two studies where the influence of training in
group dynamics was investigated, it was found that group
decisions improved after training but not enough to achieve
assembly effect bonus. 1In both studies, the best member
outperformed the group.43

Miner used the Winter Survival Exercise to consider
the performance of group as compared with the actual best

member and the selected best member (the member selected

by the group as the best). He found that group performance

41p, 1. Marquart, "Group Problem Solving," Journal
of Social Psycholoqgy 41 (1955):103-113.

42y, k. Graham, "Acceptance of Ideas Generated
Through Individual and Group Brainstorming," The Journal of
Social Psychology 101 (1977):231-234; O. Harari and W. K.
Graham, "Tasks and Task Consequences as Factors in Individ-
ual and Group Brainstorming," The Journal of Social Psy-
chology 95 (1975):61-65.

43p, 3. Fox and I. Lorge, "The Relative Quality of
Decisions Written by Individuals and by Groups as the Avail-
able Time for Problem Solving is Increased," The_ Journal of
Social Psychology 57 (1962):227-242; P. M. Nemiroff, W. A.
Pasmore, and D. L. Ford, "The Effect of Two Normative Struc-
tural Intervention on Established and Ad Hoc Groups: Impli-
cations for Improving Decision Making Effectiveness," De-
cison Sciences 7 (1976):841-855.
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was higher than the selected best member but lesz than the
actual best member. The selected best member, however,
performed better than the average. Group seems to be able
to identify its better member but unable to identify its
best member.44 This conclusion collaborates other con-
clusions that ". . . groups seem to be generally incapzble
of fully knowing the contributions of individuals who have
high-quality decisions."45

Campbell utilized a sample of second- and ihird-line
managers from a public utility who were presented with the
Change of Work Problem to compare individual solutions when
working alone, individual solutions when participating in
group discussions, and group solutions. He found that
group decisions were inferior to even the average member.
He speculated that group discussion was inhibitory and
produced inferior results.46

Yetton and Bottger presented their subjects, who
were managers and graduate students participating in a vari-
ety of management development programs, with the NASA Moon
Survival Problem to compare, among other things, best

member decisions with that of interacting groups. They

44F. C. Miner, Jr., "Group Versus Individual
Decision Making:" pp. 112-124.

' 45B. Schoner, G. R. Rose, and G. C. Hoyt, "Quality
of Group Decision: Individual Versus Real and Synthetic

Groups," Journal of Applied Psychology 59 (1974):424-432.

465, p, Campbell, "Individual Versus Group Problem

Solving in an Industrial Sample," Journal of Applied Psy-
chology 52 (1968):205-210.
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failed to find evidence of assembly effect bonus and at-
tributed group outcome to members’ abilities rather than
interaction. The best member performance defines the upper
limit of group outcome. 47

In the same vein, Libby et al. suggested that ". . .
the ability to actually weigh judgments based on relative
expertise [of members] is a significant determinant of
group performance."48

Tuckman and Lorge proposed that the basis for group
superiority is not interaction but rather the greater proba-
bility of its containing at least one member who can solve
the problem.49

These studies, among others, seem to provide empiri-
cal evidence that is inconsistent with studies reviewed ear-
lier and with what some popular management and leadership
theories seem to imply. Furthermore, neither on the basis
of theoritical formulations nor on the basis of empirical
evidence can we establish with confidence the plausibility

of the occurrence of either assembly effect bonus or pro-

cess loss. These inconsistencies are indicative of

47p. W. Yetton and P. C. Bottger, "Individual
Versus Group Problem Solving: An Empirical Test of a Best-

Member Strategy," Organizational Behavior and Human Per-
formance 29 (1982):307-321.

48R. Libby, K. T. Trotman, and I. Zimmer, "Member
Variation, Recognition of Expertisz, and Group Perform-

ance, " Journal of Applied Psychology 72 (1987):84.

493, Tuckman and I. Lorge, "Individual Ability as
a Determinant of Group Superiority," Human Relations 15
(1962):45-51.
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possible problems in small group research. This is the

area that is considered next.

Problems with Groups, Tasks, and Settings
in Groups Research

Hackman noted that fields of scientific inquiry are
characterized by uneven distribution of scholarly efforts
across the various substantive and methodological aspects
of problems under investigation.50 At least on the meth-
odological side, research of small groups is a good example
of this unevenness.

Shaw identified, among other things, three problems
that characterize small group research. There is an over-
emphasis on laboratcory settings rather than natural set- |
tings, overemphasis on ad hoc groups rather than estab-
lished mature groups, and excessive employment of trivial
and artificial problems rather than real tasks.91

These problems are not independent. The desire for
rigor, precise measurements, controls, and experimental ma-
nipulation makes laboratory settings more preferable. By
the same token, however, real tasks and established groups
may complicate the convenience and expediency in meeting
these requirements. Also, they may require more complex
and sophisticated methodological and analytical procedures

for the achievement of effective experimental measurements,

5°J. R. Hackman, "Effects of Task Characteristics

on Group Products," Journal of Experimental Social Psy-
chology 4 (1968):162-163.

Sly. E. Shaw, Group Dynamics: p. 446.
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controls, and manipulations. Such procedures may not be
readily available under research constraints of time, cost,
and possibly knowledge.

.Preference for rigor lezds to an overemphasis on
iaboratory settings which, in turn, leads to overemphasis
on ad hoc groups and trivial tasks.92 The overall result
is an uneven distribution of methodological aspects of in-
dividual versus group research. That may, at least partial-
ly, account for the inconsistencies and contradictions that
characterize this tradition of research. BAlso, it points

out a need for the correction of this situation.

Overemphasis on Artificial Settings

In terms of contexts and settings, there are two re-
lated problems in individual versus group research. First,
there is an overemphasis on laboratory research. Almost
all the studies I reviewed in relevance to this paper have
been laboratory studies. Shaw, whose review was more com-
prehensive, has reached essentially the same conclu-
sion.33

The problem is not necessarily on the use of labora-
tory settings but rather on the lack of emphasis on alterna-
tive methodologies and settings. Without these alterna-

tives--or, better, a reasonable number of these alterna-

tives--we may not be able to check with certainty the short

521bid., pp. 446-448.
53y, E. Shaw, Group Dynamics: pp. 445-448.
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comings of laboratory studies. The most notable short-
coming is the lack of external validity (i.e., inability to
generalize findings).s4

-This concern is arguably justified in light of lack
of theory and inconsisfencies despite approximately seven
decades of active research. There is an obvious need to
conduct other typés of studies such as field experiments,
field studies, longitudinal studies, and so forth.

The second problem stems in part form the first
one. To meet demands of control, effective manipulation,
and precise measurements, laboratory settings are often
overly simplified. Collins and Guetzkow pointed out the
importance of time for the group to develop,; resolve con-
flicts, identify skills, identify task demands, and so
forth, so that the group will be more effective.’> KRatz
noted the importance.of longevity to interpersonal rela-
tions and task demands.5® Studies in individual versus
group performance rarely allow sufficient time for these

necessary processes to take place.

54?red N. Kerlinger, Foundations of Behavioral
Research (New York: Holt, Rinehart, and Winston, Inc.,
1973), p. 400.

55g. E. Collins and H. Guetzkow, A Social Psy-
chology of Group Processes for Decision Making (New York:
Wiley Publishing Co., 1964), p. 60.

568a1ph Katz, "The Influence of Job Longevity on
Employee Relations to Task Characteristics,” Human Rela-
tions 31 (1978):703-725.
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Contextual elements such as rewards and feedbacks
are dsually included in group effectiveness modele3? but
almost have never been incorporated in this tradition of
research. Typically, the research utilized ad hoc groups,
very short time pg;iodé {e.g., 50 minutes), and trivial
tasks. Subjects are not presented with clear and meaning-
ful incentives to participate in the group and rarely pre-
sented with meaningful feedback that provides opportunities
for learning, motivation, and error correction.

This kind of setting is arguably very artificial and
far removed from real group settings and contexts. This,
in addition to the lack of theory and the inconsistencies
of findings despite seven decades of active research, makes
the need for studies employing more realistic settings and
contexts that much more apparent. It is the fulfillment of
this need that hopefully will be one of the contributions
of this study. The settings and contexts of groups in this
study, as will be discussed in the next chapter, are rela-

tively more realistic.

Overemphasis on Ad Hoc Groups
In their 1958 review, Lorge, Fox, Davitz, and
Brenner warned against the use, or at least excessive use,
qf ad hoc groups:

A common and dangerous practice is to generalize the
principles valid for ad hoc groups to traditioned

57peboran L. Gladstein, "Groups in Context: A
Model of Task Group Effectiveness," Administrative Science
Quartexrly 29 (1984):499-517.
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[established or natural] groups. The ad hoc group is

treated as a microscopic model of the traditioned

groups. . . . It is . . . possible that ad hoc and

traditioned groups behave in accordance with their

individual principles. . . . The microscopic approach

is a prerequisite to understanding tgg genuine group

but is not itself the understanding.
This concern, at least in practice, was not taken seriously
since most of the previous research in this area used ad
hoc groups rather than established or natural groups.
Hill’s 1982 review of research on individual versus group
performance covered 61 years of research and included only
one study in which established groups were utilized.>39d
Among studies reviewed for the purpose of this paper, very
few have used what could be considered established
groups.60

The concern about ad hoc groups is not necessarily

unjustified. Collins and Guetzkow, discussing the condi-
tions under which assembly effect bonus could be achieved,
stated that “"members must spend time developing interper-

sonal relationships which they could have spent working in

587, Lorge, D. Fox, J. Davitz, and M. Brenner, "A
Survey of Studies Contrasting the Quality of Group Perform-
ance and Individual Performance,” pp. 338-370.

59%. w. Hill, "Group Versus Individual:" pp.
517-539.

603. Hall and M. S. Williams, "Group Dynamics
Training and Improved Decision Making," pp. 39-68; P. M.
Nemiroff et al., "The Effects of Two Normative Structural
Interventions on Established and Ad Hoc Groups:* pp. 841-
855; D. L. Ford, P. M. Nemiroff, and W. A. Pasmore, "Group
Decision Making Performance as Influenced by Group Tradi-
tion," Smail Group Behavior 8 (1977):223-228; R. Libby, K.
T. Trotman, and I. Zimmer, "Member Variation, Recognition
of Expertise, and Group Performance," pp. 81-87.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



) 32

the task."61 a convincing argument could be made that
this condition would not be met in the context of ad hoc
groups. Mocore and Anderscn, when explaining the result of
;heir study in which there were no differences between
individual performanceband group performance, stated that:

The subjects who were assigned to groups had not worked

together before the experiment began. It could be that

part of problem-solving "energy" of group members was

fution of interpersonal problecnc.Ei. Toooione to the so-

The literature on group development provides addi-
tional support for these concerns. Groups, by and large,
require time for orientation and resolution of conflicts
till they reach a stage of productivity to which most of
the energies are directed.®3 ad hoc groups, mainly due
to time limitations, are expected to be in the qrientation,
or at best in the conflict resolution stage, where most of
the energies are directed toward interpersonal problems
rather than task problems.
Another area in which ad hoc groups differ from

established groups was noted by Hall and Williams. They
compared decision making performances of established and ad

hoc groups and inferred from their analyses that the two

groups approached conflict differently:

61, E. €ollins and H. Guetzkow, A Social

Peychology of Group Processes for Decision Making, p. 60.

625, K. Moore and S. B. Anderson, "Search Behavior
in Individual and Group Problem Solving," American Socio-
logical Review 19 (1954):714.

635 review of literature in the area of group

development can be found in M. E. Shaw’s Group Dynamics:,
pp. 98-109.
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Established group creativity reflects an ability to

treat conflict objectively and as problem oriented,

while ad hoc [group respond in a manner that produce

compromise which] reflects a tendency to view conflict

among strangers as having potential affective congi-

quences which preempt the importance of the task.

-Empirical studies in which ad hoc group performance
was contrasted with established group performance are
scarce. Also, the conclusions seem to be inconsistent.
Hall and Williams used the film 12 Angry Men to compare the
performances of 20 ad hoc groups with 20 established
groups. They found that decisions made by established
groups'ﬁere superior to those made by ad hoc groups.65
The opposite conclusion was reached in another study.
Ford, Nemiroff, and Pasmore used the Lost at Sea Exercise
to contrast performances of 24 ad hoc groups and 24 estab-
lished groups. They found ad hoc groups to be more effec-
tive than established groups.66
in short, the overwhelming majority of studies used

ad hoc groups. By the same token, there are clearly voiced
concerns about the value of data obtained on the basis of
these groups. I suggest that research which utilizes es-

tablished groups is needed for us to be able to clarify

some of the persistent inconsistencies in research

64Jay Hall and Martha Williams, "A Comparison of
Decision-Making Performances in Established and Ad Hoc

Groups," Journal of Personality and Social Psychology 3
(1966):221.

651bid., pp. 214-222.

66p. L. Ford, P. M. Nemiroff, and W. A. Pasmore,
"Group Decision-Making Performance as Influenced by Group

Tradition," Small Group Behavior 8 (1977):223-228.
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findings. Insistence on utilizing ad hoc groups for the
last 50-70 vears did not produce what was expected.

New strategies need to be considered even if the
price was loss of expediency, convenience, or even degree
of rigor. The shift of emphasis from ad hoc groups to es-
tablished groups is one strateqy and is the one employed in
this particular investigation. Furthermore, this study in-
volves comparing perforﬁances at earlier periods of group
formation and at later periods. These comparisons should
shed some light into influence of group maturity and

possibly ad hoc/established group controversies.

Overemphasis on Trivial Tasks
Most of the tasks used in small group research have
been characterized as trivial or artificial. In 1950, Cart-
er and his associates investigated leadership behavior dif-
ferences versus task differences. They noted the following
concern about their findings which were related to the na-
ture of tasks and situation in their study:
It is hoped that those demonstrating leadership behavior
in such 'artificial’ miniature situations will later per-
form g;milarly.when.faced with real leadership prob-
lems. (Italics mine)
This concern about artificiality of tasks and prob-
lems in small group research was also voiced by Lorge and

his associates in their 1958 review. They noted that re-

search suffered from a lack of reality and that problems

67;,. Carter, W. Haythorn, and M. Howell, "A Future
Investigation of the Criteria of Leadership," Journal of

Abnormal and Social Psychology 45 (1950):350.
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and tasks were "far removed from the genuine and the
real."68 Similarly, Lamm and Trommsdorff in their 13873
review of studies comparing individual and group perform-
ances on brainstorming problems noted the simpiicity of
fasks and artificiglit& of contexts in these studies.
These task contexts, as they explained, are hardly
susceptible to group organization. Activities such as
identification of information and skills, making appro-
priate assignments, coordination, and combining sub-
products into end products might not be exhibited clearly
in such artificial settings.69

In 1982, Shaw echoed similar concerns. He identi-
fied several problems in small group research, one of which
was the "tendency toward the elegant treatment of trivial
problems."7°

Tasks employed in small group research tend to be
unfamiliar, irrelevant, or foreign to the settings in which
they are used, and possibly have insignificant value or out-
come for those performing them. Notable examples of these
tasks are the film 12 An Men, the NASA Moon Survival
Problem, the Lost at Sea Problem, the Thumb Problem, and

the Sub-Artic Survival Problem. Subjects are usually asked

68y, Lorge et al., "A Survey of Studies
Contrasting the Quality of Group Performance and Individual
Performance, " p. 357.

694. Lamm and G. Trommsdorff, "Group Versus
Individual Performance on Tasks Requiring Ideational
Proficiency: A Review," p. 385.

7°M. E. Shaw, Group Dynamics: p. 446.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



36
to respond to a hypothetical situation such as crashihg at
sea, crashing in the sub-Artic, or getting isolated on the
moon from mother ship. Typically, they are supposed to or-
Qer items in terms of their importance to their survival
under such circumstances or similar ones.

These tasks are typical in small group research, as
noted above. My evaluation of the studies relevant to this
paper is cénsistent with others. I was only able to locate
thfee studies that employed tasks which could be considered
real or relevant, taking into account the type of subjects
involved.’! fThe NASA Moon Survival Problem, for example,
is probably relevant, interesting, and impcrtant to those
in the aviation and/or space exploration areas, but unfamil-
iar, foreign, and probably boring to the typical sophomore
students who are often the subjects in small group re-
search.

The problem is not necessarily about the use of
these tasks per se, but rather about the excessive reliance
on these tasks almost to the exclusion of the altermatives
(i.e., more realistic tasks). There is an obvious need to
correct this unevenness (i.e., overemphasis on trivial

problems) so that we may account for some of the

71g, Libby et al., "Member Variation, Recognition
of Expertise, and Group Performance," Journal of Applied
Psychology 72 (1987):81-87; J. Tuckman and I. Lorge, "Indi- |,
vidual Ability as Determinant of Group Superiority,*® Human
Relations 5 (1962):45-51; B. Schoner, G. R. Rose, and G. C.
Hoyt, "Quality of Group Decision: Individual Versus Real

and Synthetic Groups," Journal of Applied Psychology 59
(1974):424-432,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



37
inconsistencies in findings, improve cur abilities to
generalize our findings, and hopefully approach a better
state to organize findings in a theoretically meaningful
way .

Tasks employed in this study are relevant, realis-
tiec, and consequential to those who performed them. In
that way, this study should provide an attempt to avoid
this methodological unevenness that seems to characterize
individual versus group research.

In short, we discussed in this section three interre-
lated problems that characterize individual versus group
research. They were: 1) overemphasis on artificial set-
tings, 2) ad hoc groups, and 3) trivial (unrealistic)
tasks. These problems may account at least partially for
inconsistencies and contradictions exhibited in this
tradition of research.

This study attempts to avoid some aspects of these
problems and hopefully will contribute toward evening out
the distribution of research emphasis.

The next section is devoted to the discussion of the
influences of size, gender, and maturity on group per-
formance and group ability to achieve assembly effect

bonus.

Influences of Size, Gender, and Maturity

Group size and group composition in terms of gender

are frequently researched and thought to have noticeable
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influence on group performance. Group maturity or life
span is relatively less emphasized in empirical research.
These three factors are reviewed on the basis of
existing literature. The main concern is about their influ-
ences, if any, on group performance versus best member

performance.

Size

Research on group size has been conducted to investi-
gate the influence of size on various aspects of group such
as performance, member attitudes, group interaction, and
emergence of leadership. The primary concern in this study
is about the influence of group size on group performance
and achievement of assembly effect bonus. Discussion of
other influences may not be avoidable, however. These in-
fluences tend to be directly or indirectly related, and al-
most all could be related to group performance.

In 1952, Hare investigated the relationship between
group size and consensus. He utilized groups with 5 and 12
members. He observed that as group size increased from 5
to 12, the degree of consensus decreased, and individual
range of ideas and inputs increased.’?

Taylor and Faust used the Twenty Questions Problem
to investigate the infiuence of size on group quality of

solution, group speed in solving problems, and group

72A. P. Hare, "Interaction and Consensus in

Different Sized Groups," American Sociological Review 17
(1952):269-272.
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failure to solve problems. Fifteen individuals, 15 groups
of two, and 15 groups of four were required tc guess iiems
on a list of 20 animal, 20 vegetable, and 20 mineral ob-
jects. Subjects would ask questions that would be aﬂswe;ed
by "yes" or "no," aﬁd on that basis, subjects were expected
to solve the problem. The measures used were number of
questions needed to solve a problem, time required, and
correctness of solution. Problems not solved within 30
questions were designated as failures.’3

The results indicated that there were no significant
differences between groups of four and groups of two in
terms of time to solve problems and in terms of number of
questions asked before solving the problem. There were,
however, significant differences between the two types of
groups in terms of number of failures per problem. Groups
of four were superiof. To explain these results, they
speculated that increasing the number of participants in
the group reduced the probability of a persisting wrong
set.74 In other words, increasing the size of group
enhances the ability of the group to correct its errors.

In 1963, Thomas and Fink reviewed experimental
studies that dealt with effects of group size on various

aspects of group performance (i.e., quality, speed,

73p. W. Taylor and W. L. Faust, "Twenty Questions:
Efficiency in Problem Solving as a Function of Size of

Group, " Journal of Experimental Psychology 44 (1952):360-
362

741pid., pp. 362-364, 366.
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efficiency, and productivity), among other things. They
concluded that:
. « « both quality of performance and group productivi-
ty were positively correlated with group size under
some conditions [i.e., proper communication and coordi-
nation mechanisms and no time pressure], and under no
conditions were smaller groups superior. In contrast,
measures of speed sygwed no difference or else favored
the smaller groups.

Imposing conditions of communication and coordination
in the above conclusion, while understandable, may elimi-
nate some important differences between smaller and larger
groups and consequently reduce the importance of size as an
influencing factor in group processes. These conditions,
at least indirectly, are among the major reasons for con-
cern about size. Larger groups, as noted by Cartwright,
exhibit: a) more difficulty in achieving adequate communi-
cation among members, b) more problems of coordination, and
c) greater degree of reliance upon impersonal forms of con-
trol.76

Nevertheless, the thrust of conclusions on the basis
of Thomas and Fink’s review has been corroborated by a
study conducted by Cummings, Huber, and Arendt. They uti-
lized ad hoc groups with 3, 4, and 5 members and the NASA

survival problem to explore the relationships between size

and solution quality and between size and problem solving

75g. J. Thomas and C. F. Fink, "Effects of Group
Size, " Psychological Bulletin 60 (1963):373.

76parwin Cartwright, "The Nature of Group Co-~
hesiveness," 3rd ed., Grou amics: Research and Theory,
Edited by D. Cartwright and A. Zander (New York: Harper and
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speed. They concluded that a) the quality of group solu-
tion increased with group size and b) the speed of solution
was not influenced significantly by group size.’?

Steiner formulated propositions about the relationship
between size and potenfial productivity and actual produc-
tivity that took into account the nature or type of the
task (i.e., disjunctive, cojunctive, and additive). Since
tasks in this study are not cojunctive or additive and
could be classified, though not precisely, as disjunctive,
only those propositions with these types of tasks (i.e.,
disjunctive) will.be presented.

Size and potential productivity have positive relation-
ship with a decreasing rate. As size increases, the effect
on actual productivity is more complex. The group organiza-
tional problems become more difficult to solve effective-
ly. Coordination and communication procedures become more
complex and less effective. Furthermore, motivation level
is expected to be lower in larger groups. These results
lead to the expectation that actual productivity will be
lower as group size increases.- Even if actual productivity
is improved, it is not expected to be improved by the same
rate potential productivity will. Therefore, Steiner

expected that increase in group size would result in

77L. L. Cummings, G. P. Huber, and E. Arendt, "Ef-
fects of Size and Spacial Arrangement on Grcup Decision

Making," Academy of Management Journal 17 (1974):460-475.
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increase in process loss.’® stated alternatively and
probably more accurately, increasing size will increase
group potential but at the same time will increase the
probability of process loss. General empirical support for
ihese expectations was'reported by Bray et al. They found
that as group size increased, especially beyond six
members, actual productivity of the group fell below
potential éroductivity.79

Hill argued that increasing the size of group would
increase its probability of containing at least one member
who could solve the problem, but at the same time, group
would include a large proportion of medium- and low-ability
members who may hinder performance on complex tasks.80

Generally speaking, the research taken together
indicates that group will benefit in terms of performance
when its size increases up to a certain number, after which
ineffectiveness and inefficiency start to dominate. The
question is what this limit (or critical size) might be?
The answer is probably an empirical one. Steiner reviewed

several studies that dealt with this question and found

787, p. Steiner, Group Process and Productivity, pp.
67-83 .

79R, M. Bray, N. L. Rerr, and R. S. Atkin, “"Efforts
of Group Size, Problem Difficulty, and Sex on Group
Performance and Member Reactions," pp. 1224-1240.

52:°G. W. Hill, "Group Versus Individual Performance:"
p. L]
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this numbexr to range from 5 to 9 members . 81 Bray et al.
found that increasing group size from 6 to 10 to be counter-
productive.82 Laughlin et al. and Cummings et al. con-
gidered groups with sizes not exceeding five and concluded
that size and performaﬁce have positive functional relation-
ship.83 So at least up to and including five members,
size is positively related to group productivity.

The influence of size on the achievement of assembly
effect bonus was not investigated. However, due to influ-
ences of size on interaction patterns, communication chan-
nels, and coordin&tion mechanisms, it is expected that as-
sembly effect bonus will decrease after some critical size,

probably 5 or 6 as most research seems to suggest.

Gender Compositicn ¢f Groups
There seems to be differences between males and fe-
males in various behavioral aspects. Hare, in his review,
noted that: a) women tend to be superior in personal and
interesting tasks, and men tend to be superior in abstract
and objective tasks; b) in group work, men tend to initiate

ideas and women tend to react to these ideas; and c) women

81y, Steiner, Group Process and Productivity, pp.
100-1020

82g. M. Bray et al., "Effects of Group Size, Problem
Difficulty, and Sex on Group Performance and Member Reac-
tions,"” pp. 1224-1240.

83p, R. Laughlin et al., "Group Size, Member Ability
and Social Schemes on an Intellective Task," Journal of Per-
sonality and Social Psychology 31 (1975):522-535.
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tend to be more cooperative and accommodating and men tend
to be more competitive, “exploitative" and win driven.84

Shaw, in his review, presented similar conclusions
that include: a) men and women behave differently in inter-
action situations; b) ﬁen tend to be more aggressive while
women tend to adopt a cooperative norm; c) women tend to be
more talkative than men; and d) women tend to conform more
than men to group norms. 85

These differénces were attributed to cultufal influenc-
es and thought to have influence on other aspects of group
behavior.86 The most relevant issue in this study is the
influence of gender composition of group on performance.

South investigated group performance in terms of effec-
tiveness (accuracy) and efficiency (time of performance) on
problems such as multiple choice problems and judging En-
glish composition. The most relevant part of that study to
this section is his observation regarding the difference in
approach between all-male groups and all-female groups. 1In
all-male groups, each member seemed to try to figure out a
solution for himself. In contrast, each member of all

female groups tended to offer her suggestions and seek

84p, a. Hare, Handbook of Small Group Research, pp.

201-203.

85um. E. Shaw, Group Dynamics: pp. 182-186.

86p. a. Hare, Handbook of Small Group Research, pp.
201-203; M. E. Shaw, Group Dynamics:, pp. 182-186.
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others’ opinions. Females tended to be more cooperative
than males.87

Bray, Kerr, and Atkin compared the performance of
all-male groups with all-female groups. They found the dif-
ference between the two types of groups in terms of perfor-
mance to be insignificant.88 A similar finding was re-
ported in a brainstorming study conducted by Lamm and
Trommsdorff in which all-male groups and all-female groups
did not differ significantly in their performance.89 In
contrast to these studies, Hoffman, Harburg, and Maier used
the Change of Work exercise in a relatively complex experi-
mental design to compare mixed-sex, all-male, and all-
female groups. They reached the conclusion that mixed—sex'
groups were more effective than all-male groups and that
all-male groups were more effective than all-female
groups.90

Wood reported a meta-analytic review of sex

differences in group performance. Her major findings

87gar1 B. South, "Some Psychological Aspects of

Committee Work," Journal of Applied Psychology 11 (1927):
437-464.

88Rr. M. Bray, N. L. Kerr, and R. S. Atkin, "Effects
of Group Size, Problem Difficulty, and Sex on Group Perform-
ance and Member Reactions," Journal of Personality and So-
cial Psychology 36 (1978):1224-1240.

894, Lamm and G. Trommsdorff, "Group Versus Individ-
ual Performance on Tasks Requiring Ideational Proficiency,"

European Journal of Social Psychology 3 (1973):361-388.

901,, R. Hoffman, E. Harburg, and N.R.F. Maier, "Dif-
ferences and Disagreement as Factors in Creative Group Prob-

lem Solving," Journal of Abnormal and Social Psychology 64
(1962):206-214.
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were: a) all-male groups performed better than all-female
groups; b) mixed-sex groups seemed to perform better than
same-sex groups; and c) research on mixed-sex groups was
relatively scarce.91

The apparent all-male group superiority relative to
all-female group was attributed to differences in interac-
tion style of men and women. These differeﬁces influence
group processes waich, in turn, affect productivity. Women
tend to be active in social activity more than men who tend
to focus more on task activity. Women’s higher level of
social activity may serve as a kind of general process loss
that may reduce productivity. On the other hand, men’s
higher level of task behavior leads to better performance.92

. In the case of mixed-sex groups versus same-sex

groups, the picture is not clear due to scarcity of empiri-
cal evidence. Some have suggested that mixed-sex groups
would outperform same-sex groups due to heterogeneity of
abilities. Men and women bring a diversity of skills and
abilities that could be applied to the task solution.?3

Others have suggested that mixed-sex groups would

9ly. Wood, "Meta-Analytic Review of Sex Differ-
ences in Group Performance," Psychological Bulletin 102
(1987):53-71.

92y, Wood, "Meta-Analytic Review of Sex Differ-
ences in Group Performance," pp. 53-55.

Y

931, R. Hoffman, "Group Problem Solving" Advances
in Experimental Social Psychology, Vol. 2, Edited by L.
Berkowitz (New York: Academic Press, 1965), pp. 99-132,
cited by W. Wood, "Meta-Analytic Review of Sex Differences
in Group Performance," p. 55.
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outperform same-sex groups due to heterogeneity of inter-
action styles. Mixing men and women equip the group with
complementary abilities that enable the group to be ef-
fective at task demands and socio-emotional demands of the
situation.94

Hare, on the other hand, suggested that same-gex
groups may generally perform better than mixed-sex groups
because same-sex groups spend less time in socio-emotional
activities and more time in task activities.35

Empirically, the evidence favors men’s superiority
in terms of performance in the case of same-sex group com-
parisons. In case of mixed-sex groups, Wood was able to
locate only 13 studies that dealt with this issue. She
found that mixed-sex groups seem to perform better than
same-gsex groups, even though appropriate levels of
significance were seldom reached.96
On the basis of the previous brief review, the

following conclusions were drawn:

1. Most studies dealt with one-sex groups rather
than mixed-sex groups.

94y, Wood, "Meta-Analytic Review of Sex Differ-
ences in Group Performance," p. 68.

95p. a. Hare, Handbook of Small Group Research,
PP-

96poth Shaw (1981) and Hare (1976) presented a
good review of empirical results ancd good bibliographies of
studies dealing with these issues. Wood (1987) reported a
meta-analytic study covering 52 studies in the area of sex
versus performance and an excellent list of studies dealing
with this issue.
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2. Generally, in the case of all-male/all-female .
group comparisons, all-male groups seemed to be
more effective.

3. Studies on mixed-sex groups, albeit few, seem to
indicate superiority of mixed-sex groups over
same-gex groups

4. Explanationé of mixed-sex groups’ superiority in-
clude diversity of abilities and skills and
diversity in interaction styles.

5. Differences between sexes are largely attributed
-to cultural influences.

The last conclusion above implies that conclusions
about sex influence in group performance may not hold
across time and across cultures. The fourth conclusion
above (i.e., superiority is due to heterogeneity) makes
plausible the preiiminary proposition, or at least expecta-
tion, that groups which are relatively more mixed in terms
of sex are more effective than grgﬁps which are relatively
less mixed.

Most studies in this area compared groups to groups
under different conditions of gender composition. The
influence of gender composition on the difference between
group performance and best member performance is not well
explored, if at all. Any conclusions about this influence
is probably speculative, and the issue is better left to be
determined empirically. This etudy should contribute in

this regard. . '

Group Maturity
Maturity is thought to be one of the conditions

under which groups perform more effectively (i.e., achieve
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assembly effect bonus). It refers to the sociopsycho-
logical state of the group relevant to its ability to
resolve interpersonal problems and overcome obstacles to
valid communication and coordination and, consequently, its
abilities to achieve consensus. More mature groups are
those that have acquired abilities and skills to build
effective interpersonal relations. These abilities and
skills require time to develop.97 A group, along the
span of its life, acquires and polishes these abilities and
skills so that most of its energy is devoted to produc-
tivity and meeting task demands.

Little attention has been given to the issue of
group maturity and its influences on group performance and
group achievement of assembly effect bonus. Only the few
studies that compared ad hoc and established groups could
be considered to have dealt at least indirectly with this
issue. Unfortunately, the results were mixed and incon-
clusive. Hall and Williams in 1966 found, as expected, the
established groups (groups with higher'level of maturity)
to be more effective than ad hoc groups (groups without
maturity). Ford, Nemiroff, and Pasmore found the opposite

to be the case. 1In a 1970 study, Hall and Williams found

97B. E. Collins and H. Guetzkow, A Social Psy-
chology of Group Processes for Decision Making, pp. 58-68;
W. G. Bennis and H. A. Shepard, "A Theory of Group
Development, " Human Relations 9 (1956):415-437.
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the difference tb be insignificant regardless of group
maturity.98

Maturity is not the only difference between ad hoc
and established groups. Established groups (with low level
Qf maturity) even at the time of establishment have expec-
tations about future relations, interactions, and achieve-
ments that may not exist in the case of ad hoc groups.99
Investigating group performance across time or longitudinal-
ly is probably more desirable and is the strategy followed
in this study. It may account for these expectations in
addition to maturity and may remove some of the doubts that
ad hoc and established groups operate basically according
to different principles.loo The expectation is that
groups relative to individuals will improve over time as
maturity improves.

In short, group maturity is thought to have impor-
tant influence on group performance. Research activities
in this area are very limited, avsilable evidence is mixed
and inconclusive, and almost all studies considered this

issue by contrasting ad hoc and established groups. ‘The

983, Hall and M. S. Williams, "Group Dynamics
Training and Improved Decision Making," pp. 27-32; J. Hall
and M. S. Williams, "A Comparison of Decision-Making Per-
formances in Established and Ad Hoc Groups, " pp. 214-222;
D. L. Ford, P. M. Nemiroff and W. A. Pasmore," Group De-
cision-Making Performance as Influenced by Group Tradi-
tion, " pp. 223-228.

99%. E. Shaw, Group Dynamics:, p. 447.

1°°Ibid., P. 447; I. Lorge, D. Fox, J. Davitz, and
M. Brenner, "A Survey of Studies Contrasting the Quality of
Group Performance and Individual Performance," pp. 338-370.
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contribution of this study is probably related to all of
these areas. It considers theoretically important factor
(i.e., group maturity), it adds to available evidence, and

it provides some methodological diversity.

Summary

The above review of selected literature taken as a
whole indicates the following.

l. Group effectiveness in decision making and prob-
lem solving has been at least implicitly emphasized by
anecdotal evidence and various management and leadership
theories.

2. In the area of individual versus group perform- .
ance paradigm, both process loss and assembly effect bonus
have been suggested.

3. Empirical evidence for group superiority is
mixed and in most caées contradicts conventional thinking.

4. The use of ad hoc groups and "trivial" problems
in research is suspicious. Research efforts are frequently
criticized on these bases.

5. Group maturity is probably a significant, yet
ignored, factor in individual versus group research.
Mature groups are probably more able to achieve assembly
effect bonus than less matured groups.

6. Group size is related to group inventory of
abilities and skills and group interaction effectiveness

and efficiency. Size is probably positively related to
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group periormance up to a certain critical point, probably
5 or 6.

7. Gender composition of the group is probably
gelated to group performance. Groups that are more mixed
in terms of sex are prbbably more able to achieve assembly
effect bomis than groups which are less mixed.

8. The influence of gender composition on the group
ability or disability to achieve assembly effect bonus is
not known with any confidence, if at all. ‘

This review of the literature provided the back-
ground for this study. Chapter III will contain the pro-

cedures followed in carrying out this study.
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CHAPTER III
PROCEDURE OF THE STUDY

Introduction

The purpose of this study is to empirically explore
group achievement of assembly effect bonus under certain
conditions of group maturity, group size, and group gender
composition. In this chapter, procedures and techniques
that have been implemented to produce the relevant data for
answering the basic research questions of this study are
described. Also, the measures of basic concepts considered
in this study and the statistical techniques that have been
used in data analyses and hypotheses testing are outlined
and explained.

For the convenience of the reader, the research

gquestions are restated again.

Research Questions
1. Does group maturity increase the probability
that groups will outperform their best member (i.e.,

achieve assembly effect bonus)?

53
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2. Does group composition in terms of gender
influence significantly the probability that groups will
outperform their best member?

3. Does group size influence significantly the
probability that groups will outperform their best member?

Population

The population for this study was comprised of mem-
bers of 220 Team Learning Groups1 whose total members
were 1,320 individuals of whom 822 were males and 498 were
females. Members of these groups were participants in
organizational behavior courses taught at two major univer-
sities in the United States and extension programs in for-
eign countries, including Korea, Panama, and Saudi Arabia,
and participants of a management development program in a

large Midwestern manufacturing plant.

Design of Study
Dr. Larry K. Michaelsen and others? developed and

applied Team Learning Instructional Format. Application

1y, k. Michaelsen, W. Watson, J. P. Cragin, and L.
D. Fink, "Team Learning: A Potential Solution to the Prob-

lems of Large Classes," Exchange: The Organizational Behav-
ior Teaching Journal 7 (1982):13-22.

2L. K. Michaelsen, W. Watson, J. P. Gragin, and L.
D. Fink, "Team Learning: A Potential Solution to the Prob-
lems of Large Classes," Exchange: The Organizational Behav-
ior Teaching Journal 7 (1982):13-22; L. X. Michaelsen, W.
Watson, and C. B. Schraeder, "Informative Testing--A Practi-
cal Approach for Tutoring with Groups," The Organizational
Behavior Teaching Review 9 (1985):81-83.
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of this technique resulted, among other things, in the
collection of data used in this study.
The application of Team Learning Instructional
Format included forming groups, making decisions on perfor-
mance evaluation and grading, and putting in meotion se-

quences of major instructional activities.

Forming Groups
Individuals were randomly assigned to “permanent"”
groups after the class had been stratified on the basis of
work experience, educational, and cultural background. The
procedure consisted of:

1. obtaining background information from each stu-
dent;

2. determining appropriate skill mix on the basis
of background information; and

3. assigning individuals to groups so that groups
were as heterogeneous as possible on the basis
of background.

All of these steps were always carried out by the instruc-
tor.

Once groups were formed, the next step was to make

decisions on grading and performance evaluation.

Evaluation and Grading
Grades were determined by scores in three areas: 1)
individual performance, 2) group performance, and 3) group
maintenance. Within each of these areas, graded assign-~

ments were as follows:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



56

1. Individual Performance
a. Mini-tests
b. Final exam (application exam)

2. Group Performance
a. Mini-tests
b. Organizational structure, critique, and exam
c. Application exam

3. Group Maintenance
a. Peer evaluation

As soon as groups were formed, the class was asked

to make decisions on two areas:

1. the percentage of the grade that will be deter-
mined by scores in each of the major performance
areas (individual performance, group perfor-
mance, and group maintenance); and

2. the relative weight of mini-tests versus final

exam within individual periormance. These deci-
sions were made according to the following proce-
dures:

a. Groups made preliminary weights for each
area and selected a member to meet with
representative of other groups.

b. Representatives assemble in the center of
the classroom and discuss until a consensus
about the desired grade weights was reached.
NOTE: The only limitations on grade weights
were that 1) a minimum of 10% must be as-
signed to each major area, and 2) at least
50% of the individual performance grade must
be determined by the major exam.

At the end of these procedures, individuals and groups were

set for instructional activities.

Instructional Activities
Each group in this study has participated in six
instructional units. Each unit consisted of the following

sequence of instructional activities:
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individual study --> individual test =--> group discussion
and test --> instructor input --> application-oriented
activities.

Individual tests and group tests administered at the
beginning of each of these instructional units were identi-
cal. The scores on the these tests provided measures of
individual performance and group performance for this
study. Other activities in these instructional units,
while essential for teaching, leérning, and group develop-
ment, were not directly relevant to measurements and

analyses required for this study.

Sources of Data

Three sources were utilized in obtaining relevant
data for exploring the influences of maturity, sex, and
size on best member performance versus group performance:

l. mini-exams administered in the first two and

last two instructional units to provide perfor-
mance measures;

2. groups &nd individual profile records to provide
data on size and gender;

3. temporal segquence of major instructional units
to provide an indicator of group maturity.

These three scurces require further examination.

Measures of Performance and Maturity

Measures- of performance were provided by individual
and group scores on the informative tests (minitests) ad-
ministered at the beginning of each major instructional

unit. These tests were given at the beginning of
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instructional units to provide a stimulus for and an assess-
ment of students’ individual preparation and as a mechanism
for identifying areas of further clarification that might
be required in the instructor input stage of the
sequence.3

The tests were objective in nature. They consisted
of 12 to 18 multiple choice and true/false éuestions cover-
ing assigned reading material. Test questions, as evalu-
ated by Dr. Larry K. Michaelsen who formed and administered
most of them, were approximately 40% recall, 40% applica-
tion, and 20% integration/inference.4

The procedure of administering these tests and

obtaining measures of performance was as follows:

1. At the beginning of each major instructional
unit, each member took individually a test on
the assigned reading material.

2. As soon as all members of a group turned in
their answer sheet, they were given an addition-
al answer sheet on which they as a group immedi-

ately retook the same test.

3. Scores were computed and provided for the partic-
ipants. Then, other activities would start.

While there are six measures of performance (scores
on mini-tests) for each individual and each group, the

first two, the middle two, and the last two are combined to

31,. K. Michaelsen, W. E. Watson, and R. K. Black,
"A Realistic Test of Individual Versus Group Consensus
Decision Making," The Journal of Applied Psychology 74
(1989):834-839.

41bid.
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obtain three measures for the purposes of this study. The
total of the first two is expected to reflect the perfor-
mance at lower level of maturity, the total of the second
two is expected to reflect performance at medium level of
maturity, and the total of the last two is expected to re-
flect performance at higher level of maturity. Communica-
tion, coordination, and social interactions are expected to
improve in effectiveness and efficiency with time and ex-
perience. Therefore, the performance on the first two
tests, the performance on the middle two tests, and the
performance on the last two tests, as compared with each
other, should reflect the influence, if any, of maturity on

group versus best member performances.

Size and Gender

Measures of size and gender were obtained from the
record of each group. Table 1 shows ranges of group sizes,
number of groups with each size, and the percentage of
these groups relative to the total. For the purpose of
investigating the influence of size, groups with sizes of
2, 3, and 4 will be combined and groups with sizes of 7 and
8 will also be lumped together. The reason for this at-
tempt was the low number of groups with sizes of 2, 3, 4,
and 8.

Research on the influence of gender usually compares
all-male groups to all-female groups or one-sex groups to

mixed-sex groups. The data for this study consist mostly
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TABLE 1

SIZE, NUMBER OF GROUPS, AND PERCENTAGES

Size No. of Groups %
2, 3, & 4 9 4.1
5 41 18.6
6 108 49.1
7&8 62 28.2

of mixed-sex groups, and all one-sex groups are all-male
groups. With that in mind and for the purposes of investi-
gating the influence of gender on performance, gender com-
position of groups will be taken as the ratio of female to
total members in each group. On the basis of this ratio,
five categories of groups were identified. Any group that
has only one female member and more than one male member
will be called "token female group." Any group with only

one male member and more than one female member will be

0
a

called "token male group." Any group with equzl member
males and females will be called "balanced group." Any
group with more male ﬁembers than female members and that
is not token female group will be called "majority male
group." The group with more females than male members but
not token male group will be called "majority female
group." Table 2 shows these five categories of groups,

number of groups within each category, and percentages.
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TABLE 2

GENDER COMPOSITION, NUMBER OF GROUPS,
AND PERCENTAGES

Gender Composition No. of Groups Percentage
All Male 27 12.3
Token Female 43 19.5
Majority Male 57 25.9
Balanced 38 17.3
Majority Female 41 18.6
Token Male 1 6.4

Statistical Techniques Used

To investigate the research questions of this study,
several statistical techniques are used. Some techniques
are used to directly explore the specifics of each of the
research questions. Other techniques are used to conduct
post-hoc analyses to add specificity to the results.

The main dependent variable in all of the three
research questions is the difference in performance meas-
ures between group and best member. However, effects on
this variable are not the only ones considered. The ef-
fects on group performance and best member performance are
considered as well. Not withstanding the importance of
these effects on their own, they are considered for their
potential value in developing a better understanding of ef-
fects on the main dependent variable, namely the difference

between the two performances.
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The statistical techniques used are repeated measure
analysis of variance to examine the first research ques-
tion, standard one-way analysis of variance, and the Tukey
test to examine the other two research questions.

Repeated measure analysis of variance is appropriate
when treatments (i.e., mini-tests) are administered on the
same subjects repeatedly such as the case addressed in
research question No. 1 (i.e., the influence of maturity on
performance). In a case such as this, observations on the
same subjects will tend to be correlated.® The procedure
followed in repeated measures ANOVA is similar to that in
standard ANOVA with the exception of "the selection and
calculation of the appropriate error term for a particular
source of variance or comparison."6 This different pro-
cedure of selection and calculation of the error term
reduces biases due to correlation between observations on
the same subject. The effect is basically to require at a
certain level of confidence, for example 0.05, higher F
value for the results to be significant.

Another problem in repeated measures designs that
needs to be avoided is the possibility of violating the

assumption of homogeneity of variances and covariances.

5. J. Winer, Statistical Principles in Experi-

mental Design, 2nd ed. (New York: McGraw-Hill, 1971), pp.
105-106.

6. Repple, Design and Analvsis: A Researcher’s
Handgazk (Englewood Cliffs, NJ: Prentice-Hall, 1973), pp-
393-394. .
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- Usually the F test is robust when this assumption is
violated, but not in a design having correlated obéerva-
tions. In this case, F test will tend to be positively
bias.’

For the case where variances and covariances are
heterogeneous, an approximate test may be made by using the
usual F statistic, but the degrees of freedom are adjusted
by a number which depends upon the degree of heterogeneity
of the variances and covariances.and ranges from 0 to 1
where unity indicates that the assumption of homogeneity is
met .8

In this study, where SAS is used as the tool for
calculation, this number indicating the degrees of homo-
geneity is labeled Greenhouse-Geisser Epsilon and reported
at the bottom of each table of results in which its appli-
cation is appropriate. Its effect appears in reporting
adjusted p value in addition to the usual p value. When
Greenhouse-Geisser Epsilon is equal to 1, adjusted p value
and usual p value are exactly the same. The smaller the
adjustment index tends to be, the greater the difference
between the two p values will be.

Repeated measures ANOVA is used to achieve two

results. First is to find out the significance of overall

effect of maturity on: (1) the difference between group

7. 3. Winer, Statistical Princinles eri-
mental Design, p. 123.°

81bid.
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performance and best member performance, (2) group per-
formance, and (3) best member performance. Second, in the
case of group for example, is to make comparisons between
group performance at lower maturity and medium maturity,
group performance at medium maturity and higher maturity,
and group performance at 1ower’maturity and higher maturi-
ty. Similar comparisons are carried out fof the other two
cases. These comparisons enable us to add specificity to
the overall effect and to enable us to locate sources, if
any, of the overall main effect of maturity.

The second research question (effect of gender
composition) and the third research question (effect of
size) are analyzed by two techniques. First is the sta-
ndard one-way analysis of variance. This technique pro-~
vides an overall F statistic which is used to determine the
overall significance of a factor’s effect on each of the
three dependent variables. It will not, however, enable us
to be more specific than that. In other words, it will not
be possible to locate the source of the significant differ-
ence, if any. Therefore, post-hoc analyses are performed
whenever a‘significant overall F test in the analysis of
variance is obtained.

Post-hoc analyses involve the application of Tukey
test which is recommended when various simple pairwise
differences are considered such as the case in this study.

Tukey test is conservative as far as Type I error (false
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rejection of the null hypothesis) is concerned.? Also,
at least under SAS procedure, it is appropriate for unequal
sample sizes.10 At certain levels of significance, for
example p < 0.05, the Tukey test is helpful to determine
whether the difference between any two levels of a factor
is significant or not.

In short, analyses of variance and Tukey test are
sufficient to determine whether group performance, best
member performance, or, more importantly, the difference
between the two changes significantly in the overall and
across categories of gender composition and categories of
group size.

Finally, two statistical measures are reported
whenever appropriate. The first is the R2 which indi-
cates the amount of variation in the dependent variable
explained by the independent variable. This measure is
reported whenever overall results of ANOVA are significant.
The factors considered in this study are expected to ex-
plain or indicate only little of the overall changes in
group performance, best member performance, and the differ-
ence between the two. Reporting amounts of variation ex-
plained should help put the result in a better and more

objective perspective.

9. Kepple, Design and Analysis:, pp. 155-157; B.

J. Winer, Statistical Principles in Experimental Design,
pp. 197-198.

10SAS User’'s Guide: Statistics, Version 5 ed.
(Cary, NC: SAS Institute, Inc., 1985), p. 473.
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The second statistical measure is the test of power
of the test statistics when that test statistic (i.e., F
statistic) is not significant. Simply stated, ". . . power
is interpreted as the probability of making a correct de-
cision when the null hypothesis is false."1l power helps
in determining the sensitivity of the experiment in detec-
ting treatment effects. 1In the presence of a nonsignifi-
cant F test, the decision is not to reject the null hypo-
thesis (e.g., not treatment effect). Higher power (> 0.70)
helps us put more confidence in that decision. Conversely,
low power (< 0.40) raises concerns as to the correctness of
that decision and raises doubts as to sensitivity of the
experimental manipulations in producing the hypothesized
effect and suggests other courses of action such as replica-
tion and incorporation of refinements and changes in the
design or tools of measurement . 12

In this study, the formula used to calculate the
test of power is the one suggested in 1968 by Kirk and re-
ported in 1973 by Keppe1.13 [For the formula and other
details, see cited publications.]

The steps described above and the sequence of

statistical techniques used are summarized in Table 3.

11g, Keppel, Design and Analysis, p. 525.
121bid., pp. 525-535.

13R. E. Kirk, Experimental Design: Procedures for
the Behavioral Sciences, cited by G. Keppel, Design and
Analysis:, pp. 534-536.
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TABLE 3

STATISTICAL TECHNIQUES USED: A SUMMARY
OF SEQUENCE AND PROCEDURES

Step Factor(s)” Statistical
(Purpose) Techniques

First (Research Maturity 'Repeated Measures ANOVA

Question 1) Repeated Measures ANOVA
Profile Comparisons of
Means

Second (Research Gender One-way ANOVA

Question 2) Tukey Test

One-way ANOVA by Maturity
Tukey Test by Maturity

Third (Research Size One-way ANOVA

Question 3) Tukey Test
One-way ANOVA by Maturity
Tukey Test by Maturity

*Dependent variables are group performance, best mem-
ber performance, and the difference between the two.
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CHAPTER IV
RESULTS OF THE STUDY

Introduction
This chapter reports the results of statistical
techniques used to explore the research questions of this
study. They are presented under the following headings:
Effect of Maturity, Effect of Gender Composition, and

Effect of Size.

Effect of Maturity

Results reported in this section pertain to the
effect of maturity on: a) group performance, b) best member
performance, and c) difference in performance. Also |
included are the results of post-hoc analysis to pinpoint
the location of significant main effects, if any.

Effect of Maturity on the Difference between
Group and Best Member Performances

As shown in Table 4, repeated measures ANOVA yields
that, at the 0.05 level, there is no significant main ef-
fect of maturity on the difference between group perform-
ance and best member performance. Since the overall effect

is not significant, further specific comparisons among the

68
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various levels of maturity are not expected to yield
significantly meaningful results. Neverthelesg, the re-
sults of these comparisons are reported in a summarized
fashion in Table 5 for the reader'’s observation. As can be
seen, none of the contrasts is significant at the 0.05

level.

TABLE 4

REPEATED MEASURES ANOVA TEST OF THE EFFECT OF MATURITY
ON THE DIFFERENCE BETWEEN GROUP PERFORMANCE
AND BEST MEMBER PERFORMANCE

Adjusted
Source D.F. Sum of Sq. Mean Sq. F P P
Maturity 2 122.022 61.011 0.39 0.674 0.671
Error 438 67741.811 154.662
(Matur-
ity)

Greenhouse-Geisser Epsilon = 0.9842

TABLE 5

SUMMARY OF THE REPEATED MEASURES ANOVA CONTRASTS
OF THE DIFFERENCE BETWEEN GROUP PERFORMANCE
AND BEST MEMBER PERFORMANCE BY MATURITY

Contrast® D.F. F p Value
D3-Dy 1,219 0.02 0.887
D3-D; 1,219 0.62 0.430

*Dl, Dy, and D3 denote the difference in perform-
ance between group and best member at lower, medium, and
higher level of maturity, consecutively.
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Effect of Maturity on Group Performance
In exploring the effect of maturity on group per-
formance, the following results are obtained:
1. As shown in Table 6, repeated measures ANOVA
test yields, at the 0.05 level, a significant main effect

of maturity on group performance.

TABLE 6

REPEATED MEASURES ANOVA TEST OF THE EFFECT
OF MATURITY ON GROUP PERFORMANCE

Adjusted
Source D.F. Sum of Sqg. Mean Sq. F o) P

Maturity 2 9844.238 4922.119 34.61 0.000 0.000
Error 438 62291.483 142.218

Greenhouse-Geisser Epsilon = 0.9768

2. As shown in Table 7, repeated measures ANOVA
comparisons indicate that: 1) groups at medium level of
maturity significantly outperformed groups at lower level
of maturity (p < 0.0001); 2) groups at higher level of
maturity significantly outperformed groups at medium level
of maturity (p < 0.012); and 3) groups at higher level of
maturity significantly outperformed groups at lower level

of maturity (p < 0.0001).
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TABLE 7

REPEATED MEASURES ANOVA CONTRASTS OF
GROUP PERFORMANCES BY MATURITY

ontrast” Source D.F. Sum of Sq. Mean Sq. F P
Gy-G Mean 1 8954.968 8954.968 27.36 0.000
Error 219 7166.292  327.243

G3-Gy Mean 1 1798.368 1798.368 6.63 0.012 -
Exrror 219 59359.192 271.647 )

G3-G; Mean 1 18779.376 18779.376 73.64 0.000 -

_ Error 219 55849.024 255.018 )

G; = Group performance at lower level of maturity
G, = Group performance at medium level of maturity
G3 = Group performance at higher level of maturity

Effect of Maturity on Best Member Performance
The analyses of the effect of maturity on best

nember performance led to the following results:

1. Repeated measures analysis of variance, as shown
in Table 8, indicate thats there is a significant main

effect of maturity on best member performance (p < 0.0001).

TABLE 8

REPEATED MEASURES ANOVA TEST OF THE EFFECT OF
MATURITY ON BEST MEMBER PERFORMANCE

Adjusted
Source D.F. Sum of Sq. Mean Sq. F P P

Maturity 2 7797.375 3898.687 28.86 0.000 0.000
Error 438 59176.232 135
(Maturity)

Greenhouse-Geisser Epsilon = 0.9838
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2. Comparisons between pairs of means indicate as
shown in Table 9: 1) best member performance at medium
level of maturity significantly exceeds that at lower level
of maturity (p < ©.0001); 2) best member performance at
higher level of maturity significantly exceeds that at
medium level of maturity (p < 0.018); and 3) best member
performance at higher level of maturity significantly

exceeds that at lower level of maturity (p < £.0001).

TABLE 9

REPEATED MEASURES ANOVA CONTRASTS OF
BEST MEMBER PERFORMANCE BY MATURITY

Contrast” Source D.F. Sum of Sq. Mean Sq. F P

BM5~-BM, Mean 1 6812.117 6812.117 28.82 0.000
Error 219 51759.564 236.345

BM3-BM, Mean 1 1591.404 1591.404 5.67 0.018 .
Error 219 61426.846 280.488

BM3-BM; Mean 1 14588.603 14988.603 51.02 0.000
Error 219 64342.286 293.800

*BMI = Best member performance at lower maturity
BM, = Best member performance at medium maturity
BM3 = Best member performance at higher maturity

Effect of Gender Composition

The results reported in this section are relevant to
exploring and hopefully answering research question No. 2.
Similar to the previous section, results are reported in
three sections: Effect on the Difference in Performance,
Effect on Group Performance, and Effect on Best Member Per-

formance.
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Effect of Gender Composition on the Difference Between
Group Performance and Best Member Performance

One-way analysis of variance (Table 10) shows that
at 0.05 level there is no significant effect of gender com-
position on the difference between group performance and
best member performance. It seems that groups with differ-
ent gender composition are not significantly different from
each other in their performances relative to the perform-
ances of their best members. The power of the F statistic
is approximately 0.40 which is low enough to raise concerns
about the value of this result. The nonsignificant F is
probably more due to insensitivity of the experiment rather

than lack of the existence of the phenomena.

TABLE 10

ANOVA TEST OF DIFFERENCES IN PERFORMARNCE
BY GENDER COMPOSITION

Source D.F. Sum of Sq. Mean Sq. F Ratio® Significance
Between 5 1041.543 208.309 1.27 0.277
Within - 654 107694.145 164.669

Total 659 108735.688

*Power of the F statistic = 0.40.

The analysis of variance above were carried out on
the total data and irrespective of level of maturity. Fur-
ther analyses of variance were carried out at each level of

maturity. As shown in the summary of these results (Table
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11), the effect of gender composition on the difference be-
tween performances is not significant at any of the levels

of maturity considered in this study.

TABLE 11

SUMMARY OF ANOVA TEST OF DIFFERENCES IN PERFORMANCE
BY GENDER COMPOSITION AT EACH LEVEL OF MATURITY

Maturity
Lower Medium Higher
F Value 0.66 1.44 1.59
D.F. 5,214 5,214 5,214
Significance 0.653 0.210 0.165

Effect of Gender Composition on Group Performance
In exploring the effect that gender composition may
have on group performance, the following results were ob-
tained:
1. Analysis of variance (Table 12) yields that
there is a significant effect of gender composition on
group performance at p < 0.05 with only 2.6% of the

variation explained as indicated by R2.

TABLE 12
ANOVA TEST OF GROUP PERFORMANCE BY GENDER COMPOSITION

Source D.F. Sum of Sq. Mean Sq. F Ratio” Significance
Between 5 3752.923 750.585 3.48 0.004
within 654 141046.499 215.667

Total 659 144799.421

*RZ = 0.026
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2. Tukey test (Table 13) reveals that at p < 0.05:
a) mostly female groups significantly outperformed balanced
groups, ) all-male groups significantly outperformed bal-
anced groups, and c) all other pairwise comparisons did not

yield any significant results.

TABLE i3
TUKEY TEST OF GROUP PERFORMANCE BY GENDER COMPOSITION

Gender Composition
Bal- Token Majori~ Token Majority All
anced Female ty Male Male Female Male

Means 175.639 179.649 179.814 180.816 182.621 182.191
Balanced = - 4.010 4.175 5.177 6.982*% 7.280*
175.639
Token Fem. = - 0.164 1.167 2.872 3.270
179.649

Male 179.814

Token Male
180.816

Majority = - 0.298
Fem. 182.621

All Male = -
182.191

Critical value of studentized range = 3.322 .

*Significant at p < 0.05,

3. As summarized in Table 14, analysis of variance
at each level of maturity shows that there is a significant
effect of gender composition on group performance at lower

maturity and medium maturity but not at higher maturity.
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The differences between groups that are due to gender compo-

sition seem to diminish over time.

TABLE 14

SUMMARY OF ANOVA TEST OF GROUP PERFORMANCE BY
GENDER COMPOSITION AT EACH LEVEL OF MATURITY

Maturity
Lower Medium Higher
F Value 3.35 2.55 1.10
D.F. 5.214 5,214 5,214
Significance 0.006 0.028 0.362

Tukey test to follow-up on the step above yields, at
P < 0.05, significant differences only at lower level of
maturity. At that time, all male groups significantly out-
scored balanced groups, and majority female groups signifi-
cantly outscored balanced groups. No significant differenc-
es are found elsewhere.

Effect of Gender Composition on
Best Member Performance

As shown in Table 15, analysis of variance failed to
show, at p < 0.05, any significant effect of gender composi-
tion of the groups on the performance of the best member.
However, the significance of this effect may not be remote
since it can be found at only p < 0.053. Rut., with test
power of approximately 0.42, the correctness of this result
is doubtful. The study may not have been sensitive enough

to detect the proposed effect.
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TABLE 15

ANOVA TEST OF BEST MEMBER PERFORMANCE
BY GENDER COMPOSITION OF THE GROUP

Source D.F. Sum of Sq. Mean Sq. F Ratio” Significance

Between 5 2565.737 513.147 2.20 0.053
Within 654 15246.482 233.123
Total 659 155028.229

*Power of the F statistic = 0.42.

The post-hoc and follow-up analysis (i.e., Tukey
test and ANOVA at each level of maturity with Tukey tests)
did not yield any significant results and, therefore, were

rnot reported.

Effect of Group Size

This section contains results relevant to Research
Question 3. Similar to previous sections, we will explore
the effect of groups size on: a) the difference between
group performance and best member performance, b) group per-
formance, and c) best member performance.

Effect of Group Size on the Difference Between

Group Performance and Best Member Performance

As shown in Table 16, analysis of variance shows,
although barely, that size has no significant effect on the
difference between groups performance and best member per-
formance. However, with a test power of only 0.40, falsely
accepting that size has no effect in this case is highly

probable.
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TABLE 16

ANOVA TEST OF DIFFERENCES IN PERFORMANCE
BY GROUP SIZE

Source D.F. Sum of Sq. Mean Sg. F Ratio” Significance

Between 3 1273.153 424.384 2.59 0.052
Within 656 107462.535 163.814
Total 659 108735.687

*Power of F statistic = 0.40.

Due to lack of significance in the standard analysis
of variance, Tukey test was not applied. Analysis of vari-
ance at each level of groups maturity did noﬁ reveal any

significant effects and, therefore, not reported.

Effect of Group Size on Group Performance
As shown in Table 17, group performance is signifi-
cantly influenced bv group size, with size explaining 2.4%

of the variation.

TABLE 17
ANOVA TEST OF GROUP PERFORMANCE BY GROUP SIZE

Source D.F. Sum of Sq. Mean Sq. F Ratio” Significance

Between 3 3526.572 1175.524 5.46 0.001
Within 656 141272.849 215.355
Total 559 144799.421

*

RZ = 0.024
Tukey test shows that at p < 0.05 groups with size
of 5 significantly outscored groups with size of 6. Other

comparisons were not significant (Table 18).
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TABLE 18
TUKEY TEST OF GROUP PERFORMANCE BY GROUP SIZE

Size
6 7&8 5 2, 3, & 4
Means 177.825 181.261 182.870 185.037
6 = 177.827 - 3.437 5.045%* 7.21iz
7 & 8 =181.1261 - 1.609 3.775
5 = 182.870 - 2.116
2,384 = 185.037 -

*Significant at p < 0.05

Results of analysis of variance at each level of ma-
turity are summarized in Table 19. The infiuvence of size
on group performance is significant only when the group is
at medium level of maturity. At that time, groups of size
7 outperformed significantly those of size 6. No other sig-
nificant differences seem to exist, as indicated by the

Tukey test.

TABLE 19

SUMMARY OF THE RESULTS OF ANOVA TEST OF GROUP
PERFORMANCE BY SIZE AT EACH LEVEL OF MATURITY

Maturity
Lower Medium Higher
F Value 2.04 4.32 0.77
D.F. 3,216 3,216 3,216
Significance 0.109 0.005 0.511
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Effect of Group Size on Best Member Performance

As shown in Table 20; best member performance is not
significantly influenced by group size. 1In addition to
that, analysis of variance does not show any significant
effect of size on best member performance at any level of
group maturity (at lower maturity, F = 0.2, d.£f. = 3,216,
p < 0.666; and at higher maturity, F = 0.76, d.f. = 3,216,
p < 0.518). In short, at least as far as this data is con-
cerned, best member performance appears to be independent
of group size. Hcwesver, one should be informed that F sta-
tistic of the main effect has a power of less than 0.30.
The lack of significant effect of size may be due to other
aspects that may cause the study to be insensitive enough

to detect the effect.

TABLE 20

ANOVA TEST OF BEST MEMBER PERFORMANCE
BY GROUP SIZE

Source D.F. Sum of Sg. Mean S5q. F Ratio® Significance
Between 3 801.547 267.183 1.14 0.334
Within 656 154226.681 235.102

Total 659 155028.229

*Power of test < 0.30.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND DISCUSSION

Introduction
In the first section of this chapter, purpose,
procedures, and findings are summarized. Conclusions about
the three basic research questions and their derivatives
are presented in the second section. Finally, discussions_

and recommendations for future studies are presented.

Summary of Purpose, Procedures_and Findings
The purpose of this study was to explore empirically

the achievement of process loss/gain under conditions of
group maturity, group gender composition, and group size.
Subjects were members of 220 team learning groupsl who

participated in organization behavior courses taught over a

1,. K. Michaelsen et al., "Team Learning: A Poten-
tial Solution to the Problems of Large Classes," Exchange:

The Organizational Behavior Teaching Journal 7 (1980):13-

22; L. K. Michaelsen et al., "Informative Testing--A Practi-
cal Approach for Tutoring with Groups," The Organizational
Behavior Teaching Review 9 (1985):81-83.
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five-year period. The Team Learning instructional format?
followed in training subjects consisted of elaborate procé-
dures and steps (Chapter III) that included taking six mini-
informative tests. The scores on these tests were used as
measures of best member -performance and group performance.
The difference between these two performances was the basic
"dependent variable." Performances at lowei level maturity
were indicated by the sum of scores on the first two tests,
at medium level maturity by the sum of scores on the second
two tests, and at higher level maturity by the sum on the
last two tests. Measures of group size and gender composi-
tion were obtained from the record of each group. Groups
were categorized in terms of gender composition to be
all-male, token-female, majority-male, balanced, token-
male, or majority-female on the basis of the ratio of
females to males in each group.

The essential statistical tools used to explore each
of the research questions were one-way analysis of vari-
ance, Tukey test, and repeated measures ANOVA. In addition
to exploring the effects on the difference between group
performance and best member performance, analyses were
extended to include effects on group performance and best

member performance.

21,, K. Michaelsen et al., "Informative Testing--A
Practical approach for Tutoring with Groups."
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The results of the statistical analyses on the influ-~
ence of maturity indicate that, although both group and
best member are significantly affected, there is no evi-
dence to indicate the existence of either assembly effect
bonus or process loss. There is no significant difference
between group performance and best member performance re-
gardless of group maturity.

Similarly, at least as these data are concermned,
group gender composition does not seem to have ény signifi-
cant effect on best member performance and on the differ-
ence between group performance and best member performance.
There is, however, a significant influence on group perform-
ance. All-male and majority female groups significantly
oetperformed balanced groups.

The statistical analyses of the influence of group
size on the difference between group performance and best
member performance are not significant. The influence on
group performance is significant at 0.05 level, with groups
of size 5 significantly outperforming those of size 6.
Finally, at least as these data are concerned, best member

performance seems to be "independent" of group size.
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Conclusions and Discussion

The following conclusions are based on the findings
from Chapter IV and correspond to the research questions
reported in Chapter I.

Research Question 1: Does group maturity increase
the probability that groups will outperform their best mem-
ber (i.e., achieve assembly effect bonus)?

At the 0.05 level of confidence, there is no evi-
dence to show that maturity plays a significant réle on a
group’s ability to outperform their best member. Further-
more, there is no evidence to indicate that best members
outperformed their groups. In other words, the evidence is
not indicative of either the existence of assembly effect
bonus or the existence of process loss as commonly opera-
tionalized. This finding contradicts the studies by Watson
(1928), Yuker (1955), and Hall and Williams (1970) which
showed the achievement of assembly effect bonus.3 Also,
this finding contradicts the studies by Marquart (1955),

Graham (1977), Harari et al. (1975), Nemiroff et al.

3. B. Watson, "Do Groups Think More Efficiently
than Individuals?" Journal of Abnormal and Social Psycholo-
gy 23 (1928):228-336; H. E. Yuker, "Group Atmosphere and
Memory," Journal of Abnormal and Social Pswvchology 51
(1955):17-23; J. Hall and M. S. Williams, "Group Dynamics
Training and Improved Decision Making," The Journal of Apn-
plied Behavioral Sciences 6 (1970):39-68.
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(1976), Miner (1984), Campbell (1968), and Yetton et al.
(1982) that indicated the existence of process loss.?

This finding is better understocd by considering sep-
arately the influence of maturity on group performance and
best member performance. Group performance is significant-
ly influenced by level of maturity. At the 0.05 level of
confidence, group performance improved significantly over
time. Groups at higher level of maturity significantly
outperformed those at lower and medium level of maturity,
and groups at medium level of maturity significantly cut-
performed those at lower level of maturity. The effect on
best member performance is similar in every case.

The finding that group performance improved
sionificantly over time supports the study by Hall and

Williams (1966) and contradicts the findings by Ford et al.

4p. I, Marquart, "Group Problem Solving," Journal
of Social Psychology 41 (1955):103-113; J. P. Campbell,
"Individual Versus Group Problem Solving in an Industrial
Sample, " Journal of Applied Psychology 52 (1968):205-210;
O. Harari and W. K. Graham, "Tasks and Task Consequences as
Factors in Individual and Group Brainstorming," The Journal
of Social Psycholoqy 95 (1975):61-65; P. M. Nemiroff et
al., "The Effects of Two Normative Structural Interventions
on Established and Ad Hoc Groups: Implications for Improv-
ing Decision Making Effectiveness," Decision Sciences 7
(1976):841-855; P. W. Yetton and P. C. Bottger, "Individual
vs. Group Problem Solving: An Empirical Test of a Best
Member Strategy," Organizational Behavior and Human Per-
formance 29 (1982):307-321; F. C. Miner, "Group vs. In-
dividual Decision Making: An Investigation of Performance
Measures, Decision Strategies, and Process lLosses/Gains,"

Organizational Behavior and Human Performance 33

(1984):112-145.
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(1977)5 Furthermore, it provides support to concerns
about excessive use of ad hoc groups that were voiced some
32 years ago by Lorge et al. (1958) that:
A common and dangerous practice is to generalize the
principles valid for ad hoc groups to traditioned [estab-
lished, natural, or mature] groups. The ad hoc group is
treated as a microscopic model of the traditioned
groups. . . . It is . . . possible that ad hoc and tra-
ditioned groupg behave in accordance with their individu-~
al principles. :
Group performance, as far as these data are concerned, im-
proved significantly over time. If groups at lower level
maturity could resemble ad hoc groups, expectations about
future activities and relationships notwithstanding, then
the excessive reliance on ad hoc groups may not be appropri-
ate to develop a better and more complete understanding of
basic ideas of real life groups.

As shown in Table 21, further investigation of the
finding that there is no evidence for or against the exist-
ence of assembly effect bonus and of the influence of matu-
rity shows: a) on the average, groups consistently scored
higher than best member at every level of maturity; b) num-

ber of groups outperforming their best member significantly

exceeds the aumber of groups that failed to outperform

5J. Hall and M. Williams, "A Comparison of
Decision-Making Performances in Established and Ad Hoc
Groups," Journal of Personality and Social Psvchologv 3
(1966):214-222; D. L. Ford et al., "Group Decision-Making
Performance as Influenced by Group Tradition," Small Group
Behavior 8 (1977):223-228.

°I. Lorge et al., "A Survey of Studies Contrasting
the Quality of Group Performance and Individual Perfor-

mance, " Psychological Bulletin 55 (1958):139-148.
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TABLE 21

TEST OF HOMOGENEITY AMONG PROPORTIONS OF GROUPS
OUTPERFORMING, EQUATING, AND BEING
OUTPERFORMED BY THEIR BEST MEMBER

Frequency (Percent)

Lower Medium Higher

Maturity Maturity Maturity Total
Group < Best Member 45 34 31 110

(20.45) (15.45) (14.09) {16.67)
Group = Best Member 17 21 23 61

(7.73) (9.55) (10.45) (9.25)

Group > Best Member 158 165 166 489

(71.82) (75.00) (75.45) (74.092)
Total 220 220 220 660
Chi-Square 141.030 173.029 151.975 498.814
d.f. 2 2 2 2
Significance p < 0.001 p<0.001 p<0.001 p< 0.001

Croup Mean Score
Best Member Mean
Score

174.823

165.743

“a 09 -

101-463

171.308

i84.061
173.997

their best member; and c) the finding in (b) above is

consistent at each level of maturity. Therefore, groups

seem to consistently outperform their best member, but not

by a significant margin.

This finding is supportive to a

conclusion reached in the Lorge et al. review that:

In general, in the evaluation of the relative quality of
the products produced by groups in contrast to those

products by individuals, the group is superior.

The su-

periority of group, however, all too frequently, is not
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as 9reat as would be expected from an interactional theo-

Y.

Research Question 2: Does group composition in
terms of gender influence significantly the probability
that groups will outperform their best member?

At the 0.05 level, with or without taking into ac-
count levels of maturity, there is no significant differ-
ence between group performance and best member performance
that is due to gender composition of the group. At least
as far as these data are concerned, gender composition does
not seem to contribute to the existence of either assembly
effect bonus or process loss. This particular influence,
as far as I can gather, has not been empirically investigat-
ed before. Therefore, it is impossible to compare or con-
trast this finding to any other.

The influence of gender composition on group perfor-
mance is significant at the 0.05 level. Generally, majori-
ty female groups and all-male groups significantly outper-
formed balanced groups. Tokenism does not seem to make the
group better or worse than other groups. Also, the overall
influence of gender seems to diminish over time (p < 0.006
at lower level of maturity, p < 0.028 at medium level of
maturity, and p < 0.362 at higher level of maturity).

These findings seem to point to two directions: a)
less mixed groups are more effective than mostly mixed

ones; and b) as groups become more mature, the influence of

71bid., p. 369.
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gender composition diminishes. The first point above runs
contradictory, at least indirectly, to the findings by Hoff-
man et al. and Wood which showed mixed groups to be superi-
or to one~-sex groups6 and to the findings by Hagood-
Hastings indicating uniform (one-sex groups) and balanced
groups are not significantly different from skewed (mostly
male or mostly female) groups.9

The finding that all-male groups, mostly male
groups, and mostly female groups are significantly differ-
ent from each other could be taken as supportive to the
direction of the findings by Bray et al. 'and Lamm et al.
that all-male groups are not significantly different from
all-female groups.lo

To my knowledge, the finding above--that gender
influence diminishes over time--has not been previously
explored. This finding is not surprising, however. The

basic differences between males and females, at least in

8. R. Hoffman et al., "Differences and Disagree-
ment as Factors in Creative Group Problem Solving," Journal
of Abnormal and Social Psychology 64 (1962):206-214; W.
Wood, "Meta-analytic Review of Sex Differences in Group Per-
formance, " Psychological Bulletin 102 (1987):53-71.

%a. b. Hagood-Hastings, "The Effect of Gender Ra-
tio on Individual Performance and Group Effectiveness in
Problem-Solving Groups"” (Ph.D. dissertation, Duke Universi-
ty, 1984), pp. 42-43, 74-75.

10y, Lamm and G. Trommsdorff, "Group Versus Indi-
vidual Performance on Tasks Requiring Ideational Proficien-
cy: A Review," European Journal of Social Psychology 3
(1973):361-388; R. M. Bray et al., "Effects of Group Size,
Problem Difficulty, and Sex on Group Performance and Member

Reaction, " Journal of Personality and Social Psychology 36
(1978):1224-1240.
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the context of this study, are due to interaction and
communication styles. These differences are among those
that are expected to be managed and resolved as groups
become more mature.

The influence of group gender composition on the per-
formance of best member is vague. There seems to be an
overall effect (p < 0.053), but it could not be specified
at the desired level of significance. This effect has not
been previously investigated. Further exploratioﬁ of this
issue is probably needed before drawing any concrete con-
clusions, especially since the test power is only 0.42,
hence raising concerns about the study’s sensitivity in
detecting already existing effect.

Research Question 3: Does group size influence
significantly the probability that groups will outperform
their best member?

At the 0.05 level, ANOVA failed, though barely (p <
0.052) to show a significant influence of group size on its
ability to outperform its best member. Since desired level
of significance in the ANOVA was not reached, specification
of the influence was not determined. However, on the aver-
age, groups consistently outscored best member irrespective
of group size. Furthermore, and only with the exception of
groups with size 7, group performance and best member per-
formance on the average diminishes as group size increases.

These observations are shown in Table 22.
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TABLE 22
AVERAGE PERFORMANCE BY GROUP SIZE

Size
2, 3 & 4 5 6 7&8
Group 185.037 182.870 177.825 181.262
Best Member 172.629 172.230 169.520 170.217

Note: Maximum score possible = 200; minimum = 0.

Almost all studies in this area investigate group
size influence on group performance but not on group perfor-
mance relative to best member performance. The exceptions
are J. D. Steiner:sl! contention that as group size in-
creases, actual productivity decreases and process loss
increases and subsequent empirical support by Bray et
al.1? pue to lack of significance in this study, support
for these studies cannot be affirmed. However, the direc-~
tion of the data, as imprecise and unreliable as that might
be, seems to hint to Steiner’'s contention.l3 Further-
more, the test power of less than 0.40 weakens the results
contradiction to these contentions.

In the investigation of group size influence on

group performance, it is found that at 0.05 level there is

11Ivan D. Steiner, Group Process and Productivity
(New York: Academic Press, 1972), pp. 67-83.

12R. m. Bray et al., "Effects of Group Size, Prob-
lem Difficulty, and Sex on Group Performance and Member Re-
action."

13Ivan D. Steiner, Group Process and Productivity.
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a significant influence of size on the group performance;
groups of size 5 significantly outperformed those of size
6. Other groups are not significantly different from each
other. When analyses were carried out at each level of
maturity, it was found that size influence is significant
only at medium level of maturity where groups of size 7
significantly outperformed those of size 6.

In light of the existing evidence, this particular
finding is murky. The empirical evidence availéble pro-
vides three descriptions of the relationship between group
size and group performance: a) there is no influence of
size on group performance,14 b) size is positively
correlated with group productivity,15 and c) size is
negatively related to group performance.16

The general direction of this data is supportive of
the negative relationship between size and group perfor-
mance. However, the statistical evidence is more support-
ive to the lack of clear and concrete relationship between

size and group performance. Among the sizes considered in

14p. w. Taylor and W. L. Faust, "Twenty Questions:
Efficiency in Problem Solving as a Function of Size of

Group, " Journal of Experimental Psychology 44
(1952):360366.

15g. 3. Thomas and C. F. Fink, "Effects of Group
Size," Psychological Bulletin 60 (1963):371-384; L. L.
Cummings et al., "Effect of Size and Spacial Arrangement on

Group Decision Making," Academy of Management Journal 17
(1974):460-475.

16Ivan D. Steiner, Group Process and Productivity;
R. M. Bray et al., "Effects of Group Size, Problem

Difficulty, and Sex on Group Performance and Member
Reactions."
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this study, only groups of size 5 significantly outper-
formed those of size 6.

At the 0.05 level, size does not have any signifi-
cant effect on best member performance, irrespective of
group level of maturity. At least as far as these data are
concerned, best member performance appears to be indepen-
dent of group size.

In summary, the conclusions were:

1. Over time, both group performancez and best
member performance improved significantly. However, while
groups consistently outperformed their best member, the
difference between group performance and best member per-
formance was not significant.

2. Gender composition of the groups did not have
any significant influence on group ability to outperform
their best members. Gender composition, on the other hand,
had a significant influence on group performance where all
male groups and majority female groups significantly outper-
formed balanced groups. The influence on best member
performance was not clearly identifiable.

3. The influence of size on the difference between
group performance and best member performance is weak and
unclear. Therefore, it was concluded *hat size was not a
major determinant of group ability to outperform their best
member. There was, however, a significant iafluence of

size on group performance where groups of 5 significantly
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outperformed groups of 6. Best member performance was

independent of group size.

Recommendations for Future Research

Studies of individual versus group performance over
time or longitudinally ére scarce. The influence of ma-
turity on individual versus group performance is not well
established empirically. Replication of this present study
should contribute to this aspect of small group research.

The task in this study is mini-multiple choice or
true/false tests, 40% of which are recall items. Similar
studies using tasks that are more complex, less defined,
and involve more uncertainty are required. Tasks of this
sort may resemble more the tasks in ongoing organizations.
Also, other similar studies are required using different
subjects. The subjects in this study are mostly students
with high levels of education and who have exposure to, or
training in, organizational behavior and group processes.
What is valid for this population may not be necessarily
valid for other populations. Groups, especially permanent
groups in 6ngoing organizations, should be considered in
future similar studies.

Group maturity is assumed in this study to improve
over time and practice. There is a need to develop a more
direct measure of group maturity. This measure should indi-
cate, in some quantitative way, levels of group ability to

resolve interpersonal problems and overcome obstacles to
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valid communication and coordination and ability to achieve
consensus. A measure of this sort should be a more useful
indicator of maturity than just the time dimension of group
life.

In the area of gender composition influence, I think
there is a need for more studies that consider a variety of
gender composition ratios. 1In general, The traditional
all-male, all-female, and mixed categorizations may lead to
insufficient understanding of the influence of gender com-
position. For example, in this study, in one case, major-
ity-female groups significantly outperformed balanced
groups; in another case, majority-female groups are not
significantly different from majority-male groups, even
though all of these groups are mixed. It seems o me that
these examples hint to the possibility that group gender
composition influence is related not only to one-sex or
mixed-sex categorization, but rather to degree and direc-
tion of the gender mix. Therefore, considering a variety
of gender composition ratios is probably a better strateqy
to understand gender composition role in individual versus
group performance. .

Furthermore, I think there is a need to go beyond
the gender composition ratio to be able to draw clearer
conclusions on and explanations of the findings. An
investigation of the intra-group inter-gender processes of
communication, conflict, priorities, etc. should enable the

researcher to better interpret his/her findings.
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In the area of size influence on individual versus
group performance, there is a need for a study or studies
similar to the present one in which one limitation in this
study is avoided. 1In this study, groups with certain sizes
(e.g., 2, 3, 4, and 8) are much fewer than others, which
necessitated summing up groups with different sizes in one
category. A study free oI these limitations may lead to
clearer conclusions about the influence of group size on
individual versus group performance.

For research and practical implications, the heavy
reliance on ad hoc groups may not be advisable. This study
showed clearly that more mature groups significantly out-
performed less mature groups. Therefore, it is recommended
that in future research, established groups should be
utilized more frequently. This recommendation is probably
valid for those in the work place ac well.

Finally, in group versus individual performance
research, the concepts of assembly effect bonus and process
loss are often, if not always, treated to be compatible and
perfect opposites to each other. That mode of thinking is
mostly a result of operationalization of these concepts,
rather than a result of conceptual or theoretical considera-
tions. I believe there is a need for seriously considering
the differences between these two concepts, and in the pro-
cess we hope to produce better conceptual and theoretical
concepts to judge the differences between group and in-

dividual performance.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BIBLIOGRAPHY

Anderson, H. H. "Domination and Social Integration in the
Behavior of Kindergarten Children and Teachers." Ge-

netic Psychology Monographs 21 (1939):289-385.

Argyris, C. "Interpersonal Barriers to Decision Making,"
In Management Classics. 2nd ed., pp. 311-331. Edited
by M. Matteson and J. Ivancevich. Santa Monica, CA:
Goodyear Publishing Co., Inc., 1981.

Argyris, C., and Schon D. A. Theory In Practice. San Fran-
cisco, CA: Jossey-Bass Publishers, 1974. .

Baks, R. F. Interaction Process Analysis: A Method for the
Study of Small Groups. Cambridge, Mass.: Addison-
Wesley, 1950.

Barnlund, D. C. "A Comparative Study of Individual Majori-
ty and Group Judgement." Journal of Abnormal and

Social Psychology £8 (1959):55-60.

Barton, W. A. "The Effect of Group Activity and Individual
Effort in Developing Ability to Solve Problems in
First Year Algebra." Journal of Educational Adminis-

tration and Supervision 12 (1926):512-518.

Bass, B. M.; Wurster, C. R.; Doll, P. A.; and Clair, D. J.
"Situational and Personality Factors in Leadership

Among Sorority Women." Psychological Monographs 67
(1953):1-23

Beaty, W. E., and Shaw, M. E. "Some Effects of Social
Interaction on Probability of Learning." Journal of
Psychology 59 (1965):299-306.

Bennis, W. G., and Shepard, H. A. "A Theory of Group
Development." Human Relations 9 (1956):415-437.

Berghe, van den. Age and Sex in Human Societies: A Bio-
social Perspective. Belmont CA: Wadsworth Publishing
Co., Inc., 1973.

Bray, R. M.; Kerr, N. L.; and Atkin, R. S§. ‘'Effects of
Group Size, Problem Difficulty, and Sex on Group
Performance and Member Reactions." Journal of Per-
sonality and Social Psychology 36 (1978):1224-1240.

97

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



98

Brown, R., and Abrams, D. "The Effects of Intergroup Simi-
larity and Goal Interdependence on Intergroup Atti-
tudes and Task Performance." Journal of Experimental

Social Psychology 22 (1986):78-92.

Campbell, J. P. "Individual Versus Group Problem Solving
in an Individual Sample." Journal of Applied Psy-
chology 52 (1968):106-112.

Caple, R. B. "The Sequential Stages of Group Develop-
ment." Smsll Group Behavior 9 (1978):470-476.

Carter, L.; Haythorn, W.; and Howell, M. "A Future Investi-
gation of the Criteria of Leadership. Journal of Ab-

normal and Social Psychology 45 (1950):350-358.

Cartwright, D. "The Nature of Group Cohesiveness," In
Group Dynamics: Research and Theory. 3rd ed., pp.
91-109. Edited by D. Cartwright and A. Zandsr. New
York: Harper and Row, 1968.

Castore, C. H., and Murnighan, J. K. "Determinants of Sup-
port for Group Decisions." Organizational Behavior
and Human Performance 22 (1978):75-92.

Chanbey, N. P. "Effect cf Age on Expectancy of Success and
on Risk-taking Behavier." Journal of Persenality and
Social Psychology 29 )1974):774-778.

Collins, Barry E.; and Guetzkow, H. A Social Psychology of

Group Processes for Decision-making, New York: Wiley,
1964. '

Corning, P. Winning with Synerqy, New York: Harper and
Row, 1986.

Costanzo, P. R.; and Shaw, M. E. "Conformity as a Function
of Age Level." (Child Development 37 (1966):967-975.

Cummings, L. L.; Huber, G.P.; and Arendt, E. "Effects of
Size and Spatial Arrangements on Group Decision Mak-

~ing." Academy of Management Journal 17 (1974):460-
475.

Daniel, W. W. Applied Nonparametric Statistics. Boston:
13 -

i
Houghton Mifflin Co., 1578.

Dashiell, J. F. r"Experimental Studies of the Influence of
Social Situations on the Behavior of Individual Human
Adults. In The Handbook of Social Psychology, pp.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



99

1097-1158. Edited by C. Murchison. Worchester, MA:
Clark University Press, 1935.

Davis, D.; and Ruypers, B. C. "Group Development and Inter-

personal Feedback." Group and Organization Studies 10
(1985):184-208.

Davis, J. H.; Laughlin, P. R.; and Komorita, S. S. "The So-
cial Psychology of Small Groups: Cooperative and
Mixed-motive Interaction." Annual Review of Psychol-
ogy 27 (1976):501-541.

Deutsch, M. “"The Effects of Cooperation and Competition
Upon Group Processes." Human Relations 2 (1949):129-
152 and 199-231.

Duncan, C. P. "Recent Research on Human Problem Solving.
Psychological Bulletin 56 (1959):397-429.

Dymond, R. S.; Hughes, A. S.; and Raabe, V. L. "Measurable

Changes in Empathy with Age. Journal of Consulting
Psycholeoagy 16 (1952):202-206.

Exrffmeyer, R. C.; and Lane, I. M. "Quality and Acceptance
of an Evaluative Task: The Effects of Four Group
Decision-making Formats." Group and Organization
Studies 9 (1984):509-529.

Fallett, M. P. The New State: Group Organization the Solu-
tion of Popular Government. London: Longmans, Green
and Co., 1918.

Ford, D. L, Jr.; Nemiroff, P. M.; and Pasmore, W. A.
"Group Decision-making Performance as Influenced by

Group Tradition." Small Group Behavior 8
(1977):223-228.

Fox, D. J.; and Lorge, I. "The Relative Quality of Decis-
ions Written by Individuals and by Groups as the Avail-
able Time for Problem Solving is Increased." The Jour-
nal of Social Psychology 57 (1962):227-242.

Frank, F.; and Anderson, L. R. "Effects of Task and Group
Size Upon Group Production and Member Satisfaction."
Sociometry 34 (1971):135-149.

Gibb, J. R. "Effects of Group Size and Threat Reduction on
Creativity in a Problem-solving Situation." American
Psychologist 6 (1951):324.

Gladstein, D. "Groups in Context: A Model of Task Group

Effectiveness." Administrative Science Quarterly 29
(1984):499-517.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



100

Graham, W. K. "Acceptance of Ideas Generated Through Indi-
vidual and Group Brainstorming. The Journal of Soccial
Psychology 101 (1377):231-234.

Creen, E. H. *"Group Play and Quarreling Among Pre-school
Children."” Child Development 4 (1933):302-307.

Hackman, J. R. "Effects of Task Characteristics on Group
fE

o
Products." Journal o xperimental Social Psychology
4 (1968):162~187.

Hackman, J. R., and Morris, C. G. "Group Tasks, Group
Interaction Process and Group Performance Effective-
ness: A Review and Proposed Integration." Advances

in Experimental Social Psychology. Vol. 8, pp. 47-99.
Edited by L. Berkowitz. New York: Academic Press,
1976.

Hair, J. F.; Anderson, R. E.; Tatham, R. L.; and

Grablowsky, B. J. Multivariate Data Analysis. Tulsa,
OK: Petroleum Publishing Co., 1979.

Hagood-Hastings, A. D. "The Effects of Gender Ratio on
Individual Performance and Group Effectiveness in
Problem-Solving Groups." Ph.D. Dissertation, Duke
University, 1984.

Hall, E. J.; Monton, J. S.; and Blake, R. R. "Group Prob-
lem Solving Effectiveness Under Conditions of Pooling

Vs. Interaction." The Journal of Social Psychology 59
(1963):147-157. 4

Hall, J.; and Williams, M. S. “"Group Dynamics Training and
Improved Decision Making." The Journal of Applied
Behavioral Science 6 (1970):39-6§.

Hall, J.; and Williams, M. S. " A Comparison of Decision-
making Performances in Established and Ad Hoc Groups."

Journal of Personality and Social Psychology 3 (1966):
214-222.

Harari, O.; and Graham, W. K. "Tasks and Task Consequences
as Factors in Individual and Group Brainstorming."

The Journal of Social Psychology 95 (1975):61-65.

Hare, Paul A. "Interaction and Consensus in Different

Sized Groups." American Sociological Review 17
(1952):269-272.

Hare, Paul A. Handbook of Small Group Research. 2nd ed.
New York: The Free Press, 1976.

Hill, G. W. "Group Versus Individual: Are N+1 Heads Better
Than One?" Psychological Bulletin $1 (1982):517-539.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



101

Hoffman, L. R.; Harburg, E.; and Maier, N. R. F. "Differ-
ences and Disagreement as Factors in Creative Group

Probliem Solving." Journal of Abnormal and Social
Psychology 64 (1962):206-214.

Iscoe, I.; Williams, M.; and Harvey, J. "Modification of
Children’s Judgement by a Simulated Group Technique:
A Normative Development Study." Child Development 34
(1963):963-978.

Kaneker, S.; and Rosenbaum, M. E. "Group Performance on a
Multiple-solution Task as a Function of Available

Time." Psychonomic Science 27 (1972):33i-332.

Ratz, R. "The Influence of Job Longevity on Employee
Reactions to Task Characteristics." Human Relations
31 (1978):703-725.

Repple, Geoffry. Design and Analysis: A Researcher’s Hand-
book. 2nd ed. Englewood Cliffs, NJ: Prentice-Hall,

1982.

Rerlinger, F. N. Foundations of Behavioral Research. 2nd
ed. New York: Holt, Rinehart and Winston, Inc., 1973.

Lamm, H.; and Trommsdorff, G. "Group Versus Individual
Performance on Tasks Requiring Ideational Proficiency:

A Review." European Journal of Social Psycholoqgy 3
(1973):361-388.

Latane, B.: Williams, K.; and Harkins, S. "Many Hands Make
Light the Werk: The Causes and Consequences of Social

Loafing." Journal of Personality and Social Psycholo-
ay 37 (1979):822-832.

Laughlin, P. R.; and Barth; J. M. “"Group-to-Individual and
Individual~to-Group Precblem Solving Transfer."

Journal of Personality and Social Psychology 41
(1981):1087-1093. -

Laughlin, P. R.; Kerr, N. L.; Davis, J. H.; Halff, H. M.;
: and Marciniak; K. A. “"Group Size, Member Ability, and
Social Decision Schemes on an Intellective Task."

Journal of Persomnality and Social Psychology 31
(1975):522-535.

Lewin, K. Field Theory in Social Science. New York:
Harper, 1951.

Libby, R.; Trotman, K. T.; and Zimmer, I. "Member Varia-
tion, Recognition of Expertise, and Group Perform-

ance." Journal of Applied Psychology 72 (1987):81-87.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



102

Liebrand, W. B. G. "The Effect of Social Motives, Communi-
cation and Group Size on Behavior in an N-Person
Multistage Mixed-motive Game." European Journal of

Social Psychology 14 (1984):239-264.

Likert, R. The Human Organization. New York: McGraw
Hill, 1967.

Lorge, I.; Aikman, L.; Moss, G.; Spiegel, J.; and Tuckman,
J. "Solutions by Teams and by Individuals to a Field
Problem at Different Levels of Reality." Journal of

Educational Psychology 46 (1955):17-24.

Lorge, I.; Fox, D.; Davitz, J.; and Brenner, M. "A Survey
of Studies Contrasting the Quality of Group Perform-
ance and Individual Performance, 1920-~1957." <Tsycho-
logical Bulletin 55 (1958):337-372.

Lorge, I.; and Solomon, H. "Two Models of Group Behavior
in the Solution of Eureka-type Problems." Psychomet-
rika 20 (1955):139-148.

Maier, N. R. F. "Assets and Liabilities in Group Problem
Solving: The Need for an Integrative Function. Psy-
chological Review 74 (1967):239-249.

Maier, N. R. F.; and Hoffman, L. R. "Quality of First and
Second Solutions in Group Problem Solving." Journal

of Applied Psycholoqgy 44 (1960):278-283.

Marquart, D. I. "Group Problem Solving." Journal of So-
cial Psycheology 41 (1955):103-113.

McGrath, J. E. Groups: Interaction and Performance. Engle-
wood Cliffs, N.J.: Prentice-Hall, Inc., 1984.

Michaelsen, L. K.; Watson, W. E.; Black, R. H. "A Realis-
tic Test of Individual Versus Group Consensus Decision

Making." The Journal of Applied Psychology 74 (1989):
834-839.

Michaelsen, L. K.; Watson, W.; Cragin, J. P.; and Fink, L.
D. "Team Learning: A Potential Solution to the
Problems of Large Classes." Exchange: The Organiza-
tional Behavior Teaching Journal 7 (1982):13-22.

Michaelsen, L. K.; Cragin, J. P.; and Watson, W. E.
"Grading and Anxiety: A Strategy for Coping." The

Organizational Behavior Teaching Journal 6
(1981):32-36.

Michaelsen, L.; Watson, W. E.; and Sharader, C. B. "In-
formative Testing--A Practical Approach for Tutoring

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



103

With Groups.* The Organizational Behavior Teaching
Review 9 (1985):81-83.

Miner, F. C., Jr. "Group Versus Individual Decision
Making: An Investigation of Performance Measures,
Decision Strategies, and Process Losses/Gains."
Crganizational Behavior and Human Performance 33
(1984):112-124.

Montgomery, B. M. "Individual Differences and Relational
Interdependencies in Social Interaction." Human Com-
munication Research 11 (1984):33-60.

Moore, O. K.; and Anderson, E. B. "Search Behavior in
Individual and Group Problem Solving." American
Sociological Review 19 (1954):702-714.

Naylor, J. C.; Pitchard, R. D.; and Ilgen, D. R. A _Theory

of Behavior in Organizations. New York: Academic
Press, 1980.

Near, J. P. "Comparison of Developmental Patterns in

Groups." Small Group Behavior 9 (1978):493-506.

Nemiroff, P. M.; and King, D. C. “Group Decision-making
Performance as Influenced by Consensus and Self-
orientation." Human Relations 28 (1975):1-21,

Nemiroff, P. M.; Pasmore, W. A.; and Ford, D. L. “"The
Effects of Two Normative Structural Interventions on
Established and Ad Hoc Groups: Implications for
Improving Decision Making Effectiveness." Decision
Sciences 7 (1976):841-855.

Newman, B. M. "The Development of Social Interaction From
Infancy Through Adolescence.* Small Group Behavior 7
(1976):19-32.

Patel, A. A.; and Gordon, J. E. "Some Personal and Situa~
tional Determinants of Yielding to Influence."

Journal of Abnormal and Social Psychology 61
(1960):411-418.

Peters, T. J.; and Waterman, R. H. In Search of Excel-
lence, New York: Harper and Row, 1982.

Roback, H. B.; Rabin, P. L.; and Chapman, J. E.. "Gender
Differences in First Year Medical Students’ Attitudes
Towards a Discussion-Oriented behavioral Science

Course." Social Behavior and Personality 16 (1988):65-
69.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



104

Rohrbaugh, J. "Improving the Quality of Group Judgement:
Social Judgement Analysis and the Delphi Technigue."

Organizational Behavior and Human Performance 24
(1979):73-92.

Salvin, R. E. "Why Does Cooperative Learning Increase Stu-
dent Achievement." Psychological Bulletin 94 (1983):
429-445.

Sampson, E. E. "Individual and Group Performance Under

Reward and Fine." Journal of Social Psychology 61
(1963):111-125. A

Schoner, B.; Rose, G. R.; and Hoyt, G. C. "Quality of
Group Decision: Individual Versus Real and Synthetic

Groups." Journal of Applied Psychology 59 (1974):424-
432.

Shaw, D. M. "Size of Share in task and Motivation in Work
Groups." Sociometry 23 (1960):203-208.

Shaw, Marjorie E. "A Comparison of Individuals and Small
Groups in the Rational Solution of Complex Problems."

American Journal of Psychology 44 (1232):491-504.

Shaw, M. E. Group Dynamics: The Psycholoqy of Small Group
Behavior. 3rd ed. New York: McGraw Hill, 1981.

South, E. B. "some Psychological Aspects oi Committee

Work." Journal of Applied Psychology 11 (1927):
348-368.

Steiner, Ivan D. Group Precess and Productivity. New
York: Academic Press, 1972.

Taylor, D. W.; and Faust, W. L. "Twenty Questions: Effi-
ciency of Problem Solving as a Function of the Size of

the Group." Journal of Experimental Psychology 44
(1952):360-363.

Thomas, E. J.; and Fink, C. F. "Effects of Group Size."
Psychological Bulletin 60 (1963):371-384.

Tuckman, J.; and Lorge, I. "Individual Ability as Determ-
inant of Group Superiority." Human Relations 15
(1962):45-51.

Van de Ven, A.; and Delbecq, A. L. "Nominal Versus Inter-
acting Group Processes for Committee Decision-making

Effectiveness." Academy of Management Journal 14
(1971):203-212.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



105

Wahous, J. P.; and Youtz, M. A, “"Solution Diversity and
the Quality of Group Decisions." Academy of Manage-
ment Journal 29 (1986):149-159.

Watsgson, G. B. "Do Groups Think More Than Individuals?®

Journal of Abnormal and Social Psychology 23 (1928):
328-336.

Winer, B. J. Statistical Principles in Experimental De-
sign. 2nd ed. New York: McGraw-Hill, 1971.

Wood, W. “Meta-analytic Review of Sex Differences in Group
Performance." Psychological Bulletin 102 (1987):53-
71.

Wren, D. A. The Evolution of Management Thought. 3rd ed.
New York: John Wiley & Sons, 1987.

Yager, S.; Johnson, R. T.; Johnson, D. ¥W.; and Snider, B.
"The Impact of Group Processing on Achievement in
Cooperative Learning Groups." The Journal of Social
Psychology 126 (1986):389-397.

Yetton, P. W.; and Bottger, P. C. "Individual Versus Group
Problem Solving: An Empirical Test of a Best-member

Strategy." Organizational Behavior and Human Per-
formance 29 (1982):307-321.

Yuker, H. E. “Group Atmosphere and Memory." Journal of
Abnormal and Social Psychology 51 (1955):17-23.

Zajonc, R. B. "A Note on Group Judgements and Group Size."
Human Relations 15 (1962):177-180.

Zajonc, R. B. "Social Facilitation." Science 149 (1965):
269-274.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



