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FOREWORD

Over the past several years, the phenomenon of group co-
hesion has become increasingly important to the Army. This
interest has led to increased research effort in the areas of
cohesion and performance. Although there have been many reviews
and summaries of the cohesion research, there has been to date no
quantitative integration of that body of research. This report
describes an effort to apply a meta-analytic approach to the
integration of the cohesion-performance literature that employed
real world groups and contained empirical data. As such, the
report models some innovative techniques for research integration
and also provides support for continuing the present research on Scohesion and performance.

EDG RM&JOHNIN 4;4
Technical Director
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THE RELATIONSHIP OF GROUP COHESION TO GROUP PERFORMANCE: A

RESEARCH INTEGRATION ATTEMPT

EEUTIVE SUMMARY

Requirement:

The phenomenon of group cohesion is of great interest to the
Army since it is viewed as a group characteristic that is to a
large extent under the control of the commander and is also posi-
tively linked to unit performance. Although much of the cohesion
research has involved laboratory studies conducted on small
groups organized for the purpose of the research, some studies
have involved real world groups such as military units, indus-
trial work groups, and sports teams. The purpose of the present
effort was to integrate the research literature investigating the
relationship of cohesion and performance in real world groups by
using a meta-analytic (quantitative) approach.

Procedure:

A search was made for research reports that met the criteria
of real groups, empirical data, and cohesion-performance rela-
tionships. The 14 codable documents so identified were codel and
the effect sizes (product-moment correlation coefficients)
analyzed. If more than one cohesion-performance measure was re-
ported, a study effect size was calculated by averaging the cor-
relations. Tukey's (1977) stem and leaf display (an exploratory
data analysis technique) was used to summarize thi data. Rosen-
thal and Rubin's (1982) Binomial Effect Size Dis Lay (BESD) was
employed to demonstrate the effect of the mean etfect size on
success rate.

Findings:

The product-moment correlations between cohesion and per-
formance for the 14 studies ranged from -. 04 to .90. The median
correlation was .36, and the unweighted mean r was .41. When
study effect sizes were weighted by the number of groups in-
volved, the mean became .33. Rosenthal and Rubin's BESD demon-
strated that a correlation of .33 increases success rate (high
performance) from 34 percent to 66 percent when cohesion rises
from low (below the median) to high (above the median). Assuming
that cohesion is related to performance at about this level (cor-
relation of .33), higher levels of cohesion would seem to be very S
desirable for real world groups such as Army units. However, the
results are problematical due to the very small number of codable

vii
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studies and the conceptual and methodological problems associated
with the cohesion-performance research. Also, the phenomenon may
be cyclical in nature, with high performance leading to greater
cohesion, as well as higher levels of cohesion enhancing
performance.

Utilization of Findings:

The findings reported above provide support for current
efforts to enhance performance in Army groups by increasing the
cohesion of those groups. The research also models a meta-
analytic approach to research integration.
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The Relationship of Group Cohesion to Group Performance:

A Research Integration Attempt 1

INTRODUCTION

Background

Over the past several years, the phenomenon of group
cohesion has become of increasing interest and importance to the
Army (Griffith, 1987). Cohesion is viewed as a group
characteristic that is, to a large extent, under the control of
the commander and also positively linked to unit performance.
This renewed interest in cohesion has also led to increased
research effort on the topic.

Previous research on cohesion (or "group cohesiveness") has
been quite extensive. Most of it has involved laboratory studies
of small groups brought together for the purpose of studying the
phenomenon and its characteristics. But a number of studies were
conducted with "real" groups such as military units, industrial
work groups, and sports teams. In some instances, the cohesion
studies investigated the performance variable. Sometimes
performance was contrived (as for a group given the task of
constructing a Tinker Toy-like structure), but sometimes it
involved real-world tasks such as building bridges or winning
games. Although there have been numerous reviews or summaries of
the cohesion research (e.g., Bass, 1981; Cartwright, 1968; Hare,
1976; Ivancevich, Szilzgyi, & Wallace, 1977; Lott & Lott, 1965),
there has to date been no quantitative integration of the
literature.

During the last decade, research ieviewers have made
increasing use of quantitative techniques in integrating
research. A classic article by Glass (1976) introduced the
concept of "meta-analysis"--the analysis of analyses. The meta-
analytic approach to research integration calls for the
conversion of research results from a set of studies to a common
metric. This common metric, or "effect size," can then be
combined across studies to derive generalizations about the
entixe sample of studies. Since the Glass article, many articles
and a number of books (Cooper, 1984; Glass, McGaw, & Smith, 1981;
Smith, Glass, & Miller, 1980; Hunter, Schmidt, & Jackson, 1982;
Light & Pillemer, 1984; Mullen & Rosenthal, 1985; Rosenthal, 4
1984) have been written on meta-analytic approaches to research
integration.

'The author wishes to express her appreciation to Dr. Harris S
Cooper and Dr. Lois Northrop for their helpful comments.
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Problem

As noted above, there has been considerable research on ,
cohesion. Yet the precise nature of the relationship of cohesion
to performance has not been established. While it is generally
accepted that cohesion usually enhances performance, there is
some evidence that under certain circumstances cohesion impairs
performance (Etzioni, 1975). There is also some concern that
groups assembled for the purpose of an experiment may not
function similarly to real life groups. 2

Purpose of the Research

The purpose of this research effort was to integrate the
empirical literature on cohesion which involved real work groups
in order to explore the relationship between cohesion and
performance. The research questions to be answered were:

(1) Is there a relationship between group cohesion and group
performance?

(2) If there is a relationship between group cohesion and
group performance, what variables moderate this relationship?

A quantitative approach was to be used in the research
integration effort in order to illustrate the application of
meta-analytic procedures and techniques. The present study is an
example of the type of research integration needed in applied
psychology (Oliver, in press).

METHOD

Identifying Pertinent Studies

Computer searches were conducted on a variety of relevant
databases such as DTIC, ERIC, SOCIAL SCISEARCH, SOCIOLOGICAL
ABSTRACTS, and PsychINFO. Previous ARI searches on "cohesion"
and "team performance" were updated. Several thousand titles andabstracts were scanned, and promising documents were obtained.

zOver the years, there has been spirited debate about "ecological
validity." Berkowitz and Donnerstein (1982) have argued it is not
necessary to use real people in real world conditions to insure
external validity. Gordon, Slade, and Schmitt (1986), however,
reviewed 321 studies which involved students and nonstudents
under identical conditions and found that comparisons often
resulted in significant differences between the two types of
subjects.
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Relevant review articles were searched for appropriate
references, and the reference lists of articles were also
inspected for pertinent studies that had not otherwise been
identified. The purpose of the search was to identify documents
which reported empirical investigations of the relationship
between group cohesion and group performance and which involved
real groups, not groups assembled for the purpose of the study.

Of 26 research reports which met the above criteria of real
groups, empirical data, and cohesion-performance relationships,
14 documents proved to be codable. The remaining documents were
uncodable due to data reporting deficiencies.

Coding Procedure

A coding form was developed which included the following
variables in addition to the APA-style reference: definition of
cohesion, type of cohesion measure, type of sample, total number
of subjects, number of groups, number of subjects per group,
performance measures, effect sizes for each performance measure,
and mean effect size for the study. Table 1 summarizes the coded
studies.

Calculation of Effect Sizes

In most cases, the relationship between cohesion and
performance was reported as a correlation coefficient, usually
Pearson's r. Nunnally (1978) has stated that phi, point-biserial
E, and rho "are all the same" and equivalent to the "regular"
product-moment coefficient (p. 132). Thus, in two cases
(Goodacre, 19511 Rosen, 1969) in which the rank order correlation

was reported, the value for rho was used. One author (Van Zelst,
1952) reported pre-post means and standard deviations which
permitted the calculation of Cohen's d (Cohen, 1977, p. 21),
which was then converted to the corresponding r using the formula
in Cohen (1977, p. 23). Probability levels for-the chi square
results of another study (Goodacre, 1953) were transformed into
the equivalent r using the formula in Glass et al. (1981, p.150).

Data Analysis

The unit of analysis was the study. When more than one
effect size was calculated because the researcher had employed
multiple performance measures, the unweighted effect sizes were
averaged to obtain a mean effect size for the study. In averaging
the effect sizes (correlation coefficients), either within or
across studies, the r to z transformation was not used. Glass et
al. (1981) do not considor this procedure necessary, nor do they
recommend the alternative procedure of squaring the coefficients
and computing the square root of the average (of the squared
coefficients).

3
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RESULTS

Table 1 contains a summary of the 14 coded studies. For
each study, the sample, the cohesion measure, and 6.he performance
measures are described. The "Findings" column contains data on
the cohesion-performance relationship. If more than one
performance measure was involved, the effect size is shown for
each measure. The mean effect size for each study is also
reported in this column. Other information of interest is given
under "Comments," and variables other than cohesion and
performance are noted here.

The stem and leaf display in Table 2 illustrates the use of
this exploratory data analysis technique to summarize data
(Tukey, 1977). In the table, the intervals to the left of the
vertical bar serve as "the stem," and the correlation
coefficients to the right are the "leaves". 3 The display provides
a visual picture of the distribution of the data. From such a
display, one can observe where the values seem to be centered,
how widely the values are spread, if the data are skewed in one
direction or the other, if the data separate into groups, if
certain values or ranges of values are unexpectedly
overrepresented (or underrepresented), etc.

"JNormally, the stem is the first digit in the coefficient (e.g.,
.7, and the leaves the second (e.g., 3, 9). With the small
number of data points here, however, it was more meaningful to
group the numbers into intervals of .2 and to display the entire
coefficient in the leaf position.

10 a
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Table 2

Stem and Leaf Display of Cohesion-Performance Correlations

Interval Study r (mean) Summary statistics

.8-.9 .9 Maximum r .90

.6-.7 .69 .73 .79 Third quartile (Q3) .69

.4-.5 .42 .58 Median (02) .36

.2-.3 .24 .24 .32 .36 .37 First quartile (QI) .24

0-.1 .10 .12 Minimum r -.04

( -) .04

Mean (r) .42

SDr .28

Weighted mean .32

A scan of the display indicates that the study effect
sizes (correlation coefficients) appear to be more or less
normally distributed with the lower values clustered
somewhat more closely than the higher values. The summary
statistics found on the right of the table confirm these
observations. The values range from -. 04 to .90, with a
median of .365. The first quartile value is .24, and the
third quartile value is .69. Also included in the summary
statistics are the unweighted mean effect size (.42), its
standard deviation (.28), and the weighted mean of the study
effect sizes (.32). (The weighted mean was obtained by
averaging the study effect sizes after each had been
weighted by the number of groups in the study.)

In addition to the variables of cohesion and
performance, other variables were sometimes investigated.
These variables included leadership styles, psychological
traits, attitudes, group characteristics, and demographic
data. No related variable was reported in a sufficient
number of research investigations to warrant quantification.

11 1



DISCUSSION

This research integration attempt did not encompp.ss enough
studies to lead to unequivocal conclusions concerning the
relationship between cohesion and performance, nor did it allow
an exploration of the quantitative relationship of moderator
variables to the cohesion-performance main effect. This research
effort did, however, illustrate the procedure of quantitative
research integration.

The effect sizes calculated for the results of the studies
included in this research integration were product moment
correlations. The procedures described above demonstrated how a
researcher can convert different types of statistics to a common
metric that can be combined within and across studies. The
effect sizes are data which can be analyzed using essentially the
same techniques one would use for data from primary sources. The
analyses conducted on this data set were simple descriptive
statistics; measures of central tendency and dispersion.
Because of the limited number of studies, additional procedures
such as testing for homogeneity (Hedges & Olkin, 1985; Rosenthal,
1984) or correcting for sampling error (Hunter, et al., 1982)
were not followed.

The approach used here also demonstrated how one may obtain
somewhat different results by using either weighted or unweighted
effect sizes. The principle underlying the weighting of effect
sizes is that as the size of the sample increases, sampling error
decreases. Therefore, it is argued, one should weight more
heavily those studies which use larger samples. Following the
advice of Wolf (1986), both weighted and unweighted values arereported here.

Although .42 (or .32) seems a modest correlation, Cohen
(1977) has suggested that correlations of .3 are "medium" effect
sizes while those of .5 or greater are "large" effect sizes.
Cohen's guidelines are arbitrary, but they are often quoted and
do provide a measuring stick of sorts. Another comparison which
can be made is with the results of the meta-analysis conducted by
Spector (1986). Spector investigated the relationship between
employee-perceived control (autonomy and participation) and
various outcome variables (e.g., job satisfaction, commitment,
performance, and turnover). The effect sizes reported were the
mean correlation weighted by sample size and the mean correlation
adjusted for attenuation in both control and (where possible)
outcome variables. The data reported for the 24 samples
involving the control-performance relationship were: mean r =
.20; adjusted r a .25. While these correlations are lower than
those found for the cohesion-performance relationship in this
research, the results are not dissimilar.

Another way of interpreting a correlation coefficient is by
using the binomial effect size display (BESD) developed by
Rosenthal and Rubin (1982). (Also see Rosenthal, 1984, pp. 129-AR

12
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132.) The BESD answers the question of what the effect is of a
predictor variable (selection device, organizational
intervention, treatment, and the like) on the success rate (e.g.,
retention rate, improvement rate, survival rate) attributable to
the predictor. For illustrative purposes, it is assumed that
increasing cohesion enhances performance.

To demonstrate the BESD procedure, the weighted mean
correlation of .32 is used. Following the example of Wolf (1986,
p. 32), cohesion and performance are classified into "high" and
"low" categories by a median split.

Table 3
Binomial Effect Size Display (BESD) for Cohesion-Performance
Product-Mcment Correlation of .32

Performance

Cohesion High Low Total

Above median level 66 34 100

Below median level 34 66 100

Total 100 100 200

Table 3 depicts the effect of a correlation of .32 on
success rate (high performance). As can be seen in the table, 66
percent of the high performing units would be above the median
and only 34 percent below the median on cohesion. This result
suggests that changing the cohesion level from low to high is
associated with increasing the number of high performers from
about 34 to 66 percent. 4 Assuming that cohesion is truly related
to performance at about this level, higher levels of cohesion
would seem to be definitely desirable for real world groups such
as Army units.

To the extent that this small sample is representative of
the population of empirical studies based on real groups, a
moderately strong positive relationship between cohesion and
performance appears to exist. However, the correlational data donot permit the inference of causality. Although it is generally
accepted that higher levels of cohesion lead to more effective
performance, it may be that the reverse is also true--i.e.,
higher performance enhances group cohesion. Winning teams may be

"4Using the less conservative value of .42 (unweighted mean
correlation), the success rate would rise from 29 to 71 percent.

13



cohesive because they win, rather than they win because they are
cohesive. Or, perhaps, a cyclical relationship is involved, with
high levels of cohesion leading to more effective performance
which in turn increases group cohesion. It should also be
emphasized that this research focused only on the simple
relationship of cohesion and performance. Since real world
settings are complex, this relationship is undoubtedly influenced
by a number of other variables. Before drawing final conclusions
about the relationship of cohesion and performance, it would be
important to identify those moderator variables and delineate
their separate and joint effects on the cohesion-performance
link.

CONCLUDING REMARKS

It is emphasized that the set of studies upon which this
research integration effort is based is very small. In addition,
there are a number of conceptual and methodological problems
associated with the cohesion-performance research which make the
results of this analysis problematical. These problems are
discussed elsewhere (Oliver, 1987). However, the research
reported here does illustrate the use of exploratory data
analysis and a quantitative approach to research integration. The
results also suggest that there is a positive relationship
between cohesion and performance that may have practical
implications for Army units and other real world groups.

14
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