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MILITARY PSYCHOLOGY, 11(1), 57-83 

A Quantitative Integration of the 
Military Cohesion Literature 

Laurel W. Oliver, Joan Harman, Elizabeth Hoover, 
Stephanie M. Hayes, and Nancy A. Pandhi 

U.S. Army Research Institute 
Alexandria, Virginia 

In this article, we review research on group cohesion in military units, using 
meta-analytic techniques that convert research findings to a common metric. After 
combining some of the 39 samples to eliminate possible overlap in participants, we 
conducted separate analyses for 7 different outcomes. Effect sizes (correlation coeffi- 
cients), weighted by the number of participants, were .40 for cohesion and group per- 
formance, .20 for cohesion and individual performance, and .47 for cohesion and 
joblmilitary satisfaction. Cohesion was also positively related to measures of reten- 
tion (.22), well-being (.24), and readiness (.30) and was inversely related to rates of in- 
discipline (-. 14). although these latter results are not definitive because of the smaller 
number of samples involved. Effect sizes weighted by the number of groups generally 
tended to decrease the number of cases, increase the effect sizes, and broaden the con- 
fidence intervals. We conclude that group cohesion results in desirable outcomes for 
the military and that the research has implications for policy and training issues. We 
recommend that future cohesion researchers include all basic datain their research re- 
ports, delineate their concepts explicitly, use valid and reliable measures, and give 
careful consideration to the level of analysis and other moderator variables. 

Group cohesion has been the subject of considerable research over the past several 
decades. Although cohesion is generally viewed as  a desirable characteristic of 
groups and one that is positively related to  productivity and performance, the exten- 
sive research on the topic has heretofore resulted-as is often the case-in conflict- 
ing findings. In recent years, meta-analytic strategies (which enable researchers to  
combine research results quantitatively) have been employed in the integration of 
the cohesion-performance literature. 

Requests for reprints should be sent to Laurel W. Oliver, 8013 Glenmore Spring Road, Bethesda, 
MD 20817. E-mail: Iwoliver@erols.com 
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Oliver's (1988a) meta-analysis, integrating the results of 14 real-world work 
groups (of which 9 were military), found a positive relation (r = .32) between cohe- 
sion and performance. The Evans and Dion (1991) meta-analysis, which included 
16 published studies (5 dealing with military groups) and was based on 
group-level analyses, also found a positive relation between cohesion and perfor- 
mance (r = .36 when uncorrected for error of measurement, with r = .42 when cor- 
rected). Another meta-analysis, conducted by Mullen and Copper (1994), included 
49 studies and reported a correlation of .23 for their subset of 10 "military" studies. 
The latest meta-analysis of cohesion and performance, conducted by Gully, Whit- 
ney, and Devine (1995), used 46 studies (5 of which were military) and obtained an 
uncorrected (for error of measurement) effect size (r) of .166, with a corrected 
value of .199. Removing one methodologically questionable military study1 and 
six effect sizes that used self-report measures of productivity resulted in effect 
sizes of ,221 (uncorrected) and .265 (corrected). 

The military believes that cohesive groups enhance the combat effectiveness 
(e.g., Oliver, 1990). Because there are rarely, if ever, measures of combat effective- 
ness available, researchers generally employ measures of combat readiness, such as 
Army General Testing and Evaluation Program scores or ratings by commanders. 
Although the meta-analyses summarized earlier included military groups, none of 
them exhaustively sampled that population of studies. Many military studies are not 
in the refereed literature because they are institutional reports or papers presented at 
conferences. Hence, a thorough meta-analytic examination of group cohesion in 
military units has not yet been accomplished, and meta-analyses dealing with group 
cohesion have not investigated outcomes other than performance. 

The purpose of this research was to conduct a meta-analysis of the cohesion re- 
search involving military groups and to focus on outcomes valued by the military. 
The research questions to be explored were as follows: 

1. What is the overall relation between group cohesion in military units and var- 
ious outcomes of interest to the military? 

2. Do these cohesion-outcome relations hold across various types of military 
units? That is, do military units from different branches, different countries, and so 
on, vary in the degree to which cohesion is related to various outcomes? 

3. To what extent are different measures of group cohesion comparable across 
studies involving military units? Are different cohesion measures conceptually 
similar? Do different measures of military group cohesion yield essentially the 
same results, or does operationalizing the construct differently-in terms of for- 
mats, number of items, or sources of ratings-lead to different findings? 

'We did not include this study (Hoiberg & Pugh, 1978) in our meta-analysis because the cohesion 
measure was the respondent's expectations for cohesion at the respondent's next duty station. We felt 
that expectations did not meet our definition of cohesion, as we  have interpreted the construct. 
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4. How do the results of this research compare to the results of previous 
meta-analyses of group cohesion? 

METHOD 

Identification of Pertinent Studies 

The original nine military cohesion studies in Oliver's (1988a) rneta-analysis were 
augmented by research that had been reported since that meta-analysis was con- 
ducted and by studies that were missed in the original search. We included both 
published and unpublished research. To identify pertinent studies, we used com- 
puter searches, previous reviews, reference lists of studies already identified, a no- 
tice in the American Psychological Association Division of Military Psychology 
newsletter, and personal contacts with scholars known to have conducted research 
on military cohesion. 

Definitions. Many researchers investigating cohesion do not explain what 
they mean by the constructs they are investigating. What follows are clarifications 
of the terms cohesion, group, outcome, and effect size. 

In discussing conceptual issues involved in measuring cohesion, Oliver (1990) 
noted that cohesion is usually considered a "group" variable and conceptualized in 
some way as the "stick-togetherness" of a group. Although there are many defini- 
tions of the cohesiveness construct in the literature, most authorities have agreed 
that cohesion is a multidimensional construct that may include an interpersonal as- 
pect and a task orientation aspect. 

Carron (1982) defined group cohesiveness as "a dynamic process that is re- 
flected in the tendency for a group to stick together and remain united in the pursuit 
of its goals and objectives" (p. 124). We adopted this statement as our working def- 
inition for cohesion. 

Another term that needed to be clarified was group. For this construct, we ac- 
cepted a definition proposed by Hogg (1992): "A group of two or more individuals 
in face-to-face interactions, each aware of the others who belong to the group, and 
each aware of their positive interdependence as they strive to achieve mutual 
goals" (p. 4). 

An outcome is generally regarded as a consequence. Here we define outcome as 
a consequence or result (associated with military units) that is of interest to the mil- 
itary-for example, combat readiness. Chronologically, cohesion usually pre- 
cedes outcome, but we do not hold that cohesion causes the outcome, merely that 
the two may be associated. 

Our effect size for this meta-analysis was the correlation coefficient (Pearson's 
r or rho), a measure of association. This statistic was usually found in our studies. 



In a few instances, we had to convert data or another statistic, such as chi-square, to 
r. Another frequently used effect size, Cohen's d, is often employed in 
meta-analyses involving experimental manipulations. One can convert either r or 
d to the other statistic. We found no military cohesion studies with experimental 
and control groups. 

Criteria. We used the following criteria for selecting studies to include in the 
meta-analysis: 

1. The sample consisted of military personnel only. The participants could be 
students, but they had to be in training for a military career. Groups including both 
military and civilian personnel did not qualify unless data were reported for each 
group. 

2. The groups were work groups with a mission or task to perform, as con- 
trasted with therapy groups or social groups comprising military personnel. 

3. The groups were real groups already in existence, not groups formed for the 
purpose of the research. 

4. The study employed a measure of group cohesion that, in ourjudgment, con- 
formed reasonably well to our definition of cohesion. 

5. The study reported a quantitative measure of the relation between group co- 
hesion and an outcome, such as retention, recognized by the military. 

Number of studies located. As a result of our efforts to locate research on 
military cohesion, we identified 122 documents that we believed concerned cohe- 
sion in military units. We found that 40 of these documents met our inclusion crite- 
ria and that 82 did not. The 40 we accepted for our meta-analysis reported on 36 dif- 
ferent research efforts involving 39 diverse samples. The 82 documents we rejected 
were not accepted for various reasons: No data or insufficient data were reported in 
the study, the research lacked a cohesion measure meeting our definition, or the 
sample included nonmilitary group members. 

Coding of Variables 

Code sheet. We developed a code sheet incorporating the following vari- 
ables: the reference (date of the document, source, relation to other studies, etc.), 
the sample (total number of participants, number of groups, type of sample, etc.), 
the cohesion measure, the outcome measure(s), other variables investigated in the 
study, and effect size data for each cohesion-outcome relation. 

Coding manual. The purpose of the coding manual was to provide a general 
orientation to the meta-analysis and to explain details of the coding procedures to 
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be followed. The guidance to the coders on how to code the variables was intended 
to be as specific as possible to reduce coding uncertainties. 

Coder training and coding procedure. Each study was coded for pertinent 
variables by two coders: (a) a research psychologist, who had conducted cohesion re- 
search and had experience in quantitative research integration; and (b) an advanced 
graduate student, who had participated in the analysis of military cohesion data. 

Coders coded one study together, discussing various aspects of the procedure as 
they went through the coding process. They then coded three studies independently 
and met again to discuss their results. Coders coded the remainder of the studies in- 
dependently, although they occasionally conferred about ambiguous situations. 
These decisions usually involved which variable to code as cohesion (which some- 
times was a subset of another variable, such as morale), which variables to use as out- 
comes, and when to combine variables. After coding was completed, we reviewed 
the database to ensure that the data had been entered accurately. All discrepancies 
were resolved by discussions between the two coders. 

Ratings of study quality. We felt that it was important to ascertain the qual- 
ity of each study in an objective manner. Accordingly, we constructed the Quality 
of Study Scale, which was based on six coded variables: publication form, report- 
ing of the reliability of the cohesion measure, standardization of the cohesion mea- 
sure, percentage of outcomes for which reliability was reported, percentage of out- 
comes that were standardized measures, and percentage of outcomes from the same 
source as the cohesion measure (reverse coded). Each of the six ratings was on a 
3-point scale (coded 1,2, and 3, from the lowest to highest degree of rigor or qual- 
ity), with a possible summed range of 6.0 to 18.0. The Quality of Study Scale rat- 
ings ranged from 7.0 to 16.00, with a mean across the 39 samples of 11.02 and a 
standard deviation of 2.64. In addition to this objective measure, the coders made a 
subjective overall rating of the quality of each research effort on a 5-point scale 
ranging from 1 (very poor) to 5 (very good). The coders' ratings were averaged for 
each study or sample. The range of these averaged subjective ratings was 2.0 to 4.5, 
with a mean of 3.13 and a standard deviation of 0.65. The subjective overall ratings 
by the coders correlated .43 with the more objective Quality of Study Scale. Coders 
rated their confidence in their subjective ratings using a 3-point scale developed by 
Orwin and Cordray (1985), in which 3 was certain or almost certain, 2 was more 
likely than not, and 1 was guess. The mean confidence rating for the two coders on 
this variable was 2.0. 

Analyses 

As noted by many authorities, the lack of statistical independence among effect 
sizes may pose a problem for meta-analytic research integration. Lack of independ- 



ence may result from using the same sample to calculate more than one effect size 
from different measures, different samples in the same study may be used to calcu- 
late separate effect sizes for each sample, and the same researchers may conduct 
several different studies (Matt & Cook, 1994). In our analyses, we followed two 
procedures to ensure greater independence of our data: (a) We combined samples 
for which independence seemed a problem, and (b) we conducted separate analyses 
for each class of outcome measure. 

Samples and composites. Effect size analyses were based on 33 samples 
or composite samples. We combined the results from the two studies by Goodacre 
(1951, 1953), and we combined the studies conducted by Siebold and his col- 
leagues (Julien & Siebold, 1989; Siebold, 1990; Siebold & Kelly, 1987, 1988a, 
1988b). The Gal and Manning (1984, 1987) research included military units from 
two countries (United States and Israel) that were stationed in three different coun- 
tries, and we treated these three groups as independent samples. 

Combining outcomes. We clustered the 21 types of outcome measures enu- 
merated on the code sheet into seven classes of outcomes. Within each study, we 
averaged effect sizes for outcomes falling into each of the seven different catego- 
ries. The outcome categories were individual performance (individual scores on a 
test or an activity such as rifle practice), group performance (group as a whole rated 
on some measure of performance), well-being (physical or psychological), joblmil- 
itary satisfaction, retention, readiness (operational or psychological), and indiscip- 
line (e.g., AWOL rates). Then, we conducted a separate analysis for each of the 
seven outcome classes. 

Weighting of effect sizes. Typically, effect sizes are weighted by the num- 
ber of participants involved.* Because cohesion is a group-level construct, how- 
ever, one can argue that the proper sample is the number of groups. We report the 
results of both weighting procedures. 

Corrections. The r-to-z transformation is controversial, and we did not use it. 
Some meta-analysts recommend its use before statistical manipulations involving 

2Thisprocedure is in contrast to using the reciprocal ofthe sampling variance of ras recommended by 
Shadish and Haddock (1994) in their chapter on combining estimates of effect size. Some authorities be- 
lieve using sample size is preferable to using the variance of r, although the former procedure is techni- 
cally more approximate. B. J .  Becker (personal communication, April 3. 1996) has found that, in prac- 
tice, sample size works better. We found that using sample size resulted in more conservative (i.e., 
broader) estimates of confidence intervals. 
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correlation coefficients (e.g., Rosenthal, 1994). Other authorities (e.g., Hunter & 
Schmidt, 1990) argue against using the transformation because its bias is greater 
than the bias of the uncorrected r. We also did not correct for error of measurement, 
as some meta-analysts do (e.g., Gully et al., 1995). Because we found that the 
reliabilities of instruments were reported poorly in the studies whose results we 
were integrating, we felt that correcting for measurement error was problematic. 
By not applying the correction, our mean effect sizes were lower and, thus, more 
conservative estimates of the true effect sizes. 

RESULTS 

Description of the Total Sample 

Table 1 summarizes the studies we included in our meta-analysis, includingdescrip- 
tions of the 39 samples. Table 2 summarizes the characteristics of these samples. 

Date and form of publication. The 39 individual samples spanned a period 
of 40 years (1951-1991), although almost two thirds (25) were from the 1980s. 
Some 17 studies (44%) were from published sources (journal articles, books, or a 
test manual), and another 18 (46%) were conference papers, institutional reports, or 
dissertations. The 4 remaining studies were miscellaneous unpublished papers. 

Number of participants. The number of participants can be reported in dif- 
ferent ways-the number of participants or~ginally present in the military units in- 
volved, the response rate to a survey, or the number of participants left after those 
with missing data are deleted. We tried to use samples associated with the analyses, 
but it was sometimes necessary to estimate or average to obtain a total sample. 

In this meta-analysis, the mean number of participants per study or sample was 
about 955. However, this average is misleading because the range was from 24 to 
6,724, with almost two thirds (25) of the samples under 1,000. The total number of 
participants across all 39 samples was 37,226. 

Number and level of groups. We sometimes found it very difficult to de- 
termine the number of groups in the study. In 30 of the 39 cases, the authors re- 
ported the number of groups, or the coders estimated the number. In the other 9 
cases, there was not enough information to make estimates. The number of groups 
ranged from 4 to 115, with a mean of 34.6 and a median of 24.5. The most fre- 
quently reported group level was squad, section, or platoon, which accounted for 12 
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(3 1%) of the 39 cases. Another 6 of the samples (15%) focused on the company or 
battalion level. Among the group levels classified as "other," 18 (46%) were squad- 
rons, detachments, aircrews, tank teams, ship crews, and combinations of levels. 
Three studies did not report a group level. 

Samples. A large majority of the samples (34, or 87%) were active military 
units. Two samples were reserve units, and 3 samples involved students. Most of 
the samples (33, or 85%) were from the U.S. military (25 of which were Army 
units), and 6 samples involved foreign military personnel (5 were Israeli, and 1 was 
Canadian). Almost all the studies (33, or 92%) included enlisted personnel as par- 
ticipants. Ten samples included officers, and 4 had students as participants. 

Cohesion measures. Most studies used items generated by the researchers, 
sometimes in conjunction with items or scales taken from other measures. How- 
ever, 16 studies or samples used instruments we judged to be standardized. These 
measures included the Army Research Institute Platoon Cohesion Index, the Moos 
instruments (the Military Environment Inventory or the Military Company Envi- 
ronment Inventory), the Israeli Combat Readiness Morale Questionnaire, and the 
Fundamental Interpersonal Relations Orientation-Behavior. 

Researchers reported the reliability of their cohesion measures for 23 of 39 
samples (59%). Reliabilities ranged from .57 to .98, with amean reliability of .78. 

Outcome measures. The number of outcome measures per study ranged 
from one to seven. Of the 39 samples, about half (19, or 53%) used one outcome 
measure. The modal number of outcomes was 2.0, and the mean was 2.19. For anal- 
ysis, the outcomes were grouped into the seven categories described previously. 

Among the set of outcome variables, eight were standardized measures. These 
included measures of psychological well-being, physical well-being, and an Army 
satisfaction scale. In addition, we classified as standardized several Army mea- 
sures of performance that are used to evaluate individual and group performance, 
such as Physical Training and Army General Testing and Evaluation Program 
scores. Reliabilities were reported for 24 outcome measures, with a mean reliabil- 
ity of .76, and a range from .43 to .95. 

About half the outcome measures came from the same source as the cohesion 
measure. Researchers reported using the same source (usually a survey) for col- 
lecting both cohesion and outcome data for 46% of the outcomes. The other 54% 
of the outcomes relied on different sources to obtain these data. Cohesion mea- 
sures were based on soldier responses, but some of the outcomes came from re- 
cords data or ratings by commanders or others. Outcome measures for variables 
such as job satisfaction or well-being (e.g., stress levels or marital satisfaction) 
were generally self-report measures. 



TABLE 2 
Summary of Study Characteristics for Individual Samples 

Characteristic Description 

Number of groups 

Level of group 

Sample type 

Country 

Military service 

Number of samples Total = 39 

Publication dates Range = 1951-1991 
1950s = 4 
1960s = 1 
1970s = 5 
1980s = 25 
1990s = 3 
In preparation = 1 

Publication form Journal article, book, or test manual = 17 
Conference paper, institutional report, or dissertation = 18 
Unpublished paper = 4 

Number of participants Total N = 37,226 
Range = 24-6,748 
M = 954.51 
Mdn = 547 

Total N = 1,038 
Range = 4-1 15 
M = 34.6 
Mdn = 24.5 

Squad, section, or platoon = 12 
Company or battalion = 6 
Other = 18 
Not reported = 3 

Active component = 34 
Reserve component = 2 
Students = 3 

United States = 33 
Israel = 5 
Canada = I 

U.S. Army = 25 
Other U.S. military = 6 
Foreign = 6 
Other = 2 

Rank or grade of participants Enlisted = 36 
Officers = 12 
Students = 3 

Cohesion measures Mean reliability = .78 (based on 23 samples) 
Platoon Cohesion Index = 7 
Military Environment Inventory or Military Company Environment 

Inventory = 5 
Combat Readiness Morale Questionnaire = 3 
Fundamental Interpersonal Relations Orientation-Behavior = 1 
Other = 23 

(continued) 
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TABLE 2 (Continued) 

Characteristic Description 

Outcome measures Mean reliability = .76 (based on 24 samples) 
Mean N=2.15  
Range = 1-7 

Quality of study rating M =  11.02 
SD = 2.64 
Range = 7.G16.0 

Level of analysis Individual data, not aggregated = 39 
Individual data, aggregated to group level = 21 
Grouo outcome data = 22 

Level of analysis of outcomes. We had level-of-analysis data for 82 out- 
comes. About half (43 of 82, or 52%) of these constituted group-level outcomes or 
individual data aggregated to the group level. The remaining levels of analysis (39 
of 82, or 48%) involved individual data that were correlated without aggregation 
for the entire sample. Two studies reported data using both approaches. 

lnterrater reliability. Interrater agreement for 13 nominal variables averaged 
89%. The percentage of agreement ranged from 28% to 100%. We obtained 100% 
agreement for publication date of studies, whereas the 28% rate was for type of 
sampling plan. The next lowest percentage of agreement for the two coders was 
80% for publication form. Without the sampling plan variable, mean interrater 
agreement for 12 variables was 94%. 

For 1 1 quantitative variables, excluding effect sizes, the correlation between 
the two raters was .82. The smallest correlation (.67) was for the reliability of the 
cohesion measure, whereas the correlation for total sample was near 100%. Be- 
cause total sample was an important variable, agreement on which number to use 
as the sample was arrived at during conferences throughout the coding process. 
The comelation for 85 effect sizes was .98. Differences in effect sizes were very 
small and were often due to rounding differences. 

Effect Size Results 

Tables 3 and 4 summarize the effect sizes for each outcome class. Table 3 is based 
on the number of participants, and Table 4 is based on the number of groups. Both 
tables show the number of cases on which each effect size is based, the total number 
of participants or groups involved, and the confidence intervals (CI) for the effect 
size estimates. The tables also contain the unweighted effect size means and the co- 
efficient of robustness (CR; Rosenthal, 1995) for each outcome. 
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TABLE 3 
Effect Sizes and Confidence Intervals Using Number of Participants 

Number Number of Weighted Confidence Unweighted Coefficent of 
Outcome of Cases Participants Effect Sizesa Interval Means Robustness 

Group 
performance 16 8,152 ,400 ,378-,422 ,428 1.77 

Individual 
performance 9 15.905 ,196 ,180-,211 ,264 1.02 

Jobtmilitary 
satisfaction 9 11,361 .470 ,451L.488 .451 2.56 

Retention 7 14,810 .22 1 ,205.222 .213 2.42 
Well-beingb 7 9,053 ,245 ,224.265 ,299 1.44 
Readiness 6 3,155 ,286 ,252Z.321 .250 1.34 
Indisciplineb 4 7,198 ,152 ,129-. 176 .270 1.23 

Note. Total N = 34,555. 
aWeighted by number of participants. hNegative outcomes reverse coded. 

TABLE 4 
Effect Sizes and Confidence Intervals Using Number of Groups 

Number Number Weighted Confidence Unweighted Coeflcent of 
Outcome of Cases of Croups Effect Sizesa Interval Means Robustness 

Group 
performance 16 577 ,331 .25&.412 .428 1.77 

Individual 
performance 7 135 .3 10 .132-,470 .289 1.15 

Joblmilitary 
satisfaction 7 273 ,453 .335-.572 .470 2.47 

Retention 4 189 ,255 ,112-,397 ,258 4.37 
Well-beingh 3 145 ,334 174 .497  ,450 2.01 
Readiness 3 52 ,317 ,045.589 ,230 1.00 
Indisciplineb 4 169 ,228 ,077-,379 ,270 1.23 

Note. Total N = 34,555. 
aWeighted by number of groups. hNegative outcomes reverse coded. 

In both tables, the number of cases for each effect size ranged from 4 (indiscip- 
line) to 16 (group performance). However, for all but these two outcomes, the 
number of cases dropped when we weighted by the number of groups (Table 4). 
The effect size increased in five of seven outcomes and the CI broadened, as a re- 
sult of weighting by the number of groups. In general, we considered results based 
on fewer than six or seven cases very questionable, although the pattern of contrib- 
uting cases is also important in evaluating the result. 

CI is used to assess the confidence one can place in a statistic, with a smaller 
range of values suggesting that greater confidence is warranted. Rosenthal(1995) 
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considered the CR an additional aid in interpreting the results of meta-analytic re- 
views. This statistic, which is the mean effect size divided by its standard devia- 
tion, becomes larger as variability decreases, the mean effect size increases, or 
both. Hence, it is possible to use this ratio as an indication of the consistency of the 
effect size results. 

Group performance. This effect size was based on the largest number of 
cases (16) for both weighting procedures. It was substantial when calculated using 
the number of participants (.400) but decreased when calculated using the number 
of groups (.331). TheCI was .378-.422 for weighting by participants and .250-.412 
for weighting by groups. 

Individual performance. The effect size for individual performance sug- 
gests a somewhat weaker and less stable relation with cohesion than does the effect 
size for group performance. However, the effect size of.  196 obtained from weight- 
ing by participants increased to ,310 when weighted by groups, although the CI 
widened to .132-.470 from .180-.211. The number of cases dropped from nine to 
seven as a result of the weighting change. 

Job/military satisfaction. Despite this drop in the number of cases, this ef- 
fect size was the largest and most consistent of all the outcomes. The value 
weighted by participants (.470) decreased somewhat when weighted by groups 
(.453), and the CI broadened (from .451-.488 to .335-.572). 

Retention. Results for this very stable outcome increased slightly as a result 
of differential weighting (from .221 to .255), although the CI became wider (from 
,205-.222 to . I  12-.397). Although the number of cases dropped from seven to four 
as a result of weighting by the number of groups, the already sizable CR of 2.42 in- 
creased to 4.37. 

Well-being. The seven original cases for this variable dropped to three when 
we used weighting by groups, and the effect size rose to .334 from .245. As a result 
of the weighting change, the CI broadened from ,204-.222 to .112-.397. 

Readiness. The effect size for readiness was .286 weighted by number of 
participants and .3 17 weighted by number of groups. The former value was based 
on six cases, and the latter based on three cases. The CI became considerably wider, 
moving from .252-.321 to .045-.589 because of the change in weighting. 



76 OLIVER, HARMAN, HOOVER, HAYES, PANDHI 

Indiscipline. This variable was based on four cases for both types of weight- 
ing. As a result of weighting by groups, the effect size rose from .152 to .228, and 
the width of the CI increased from .129-. 176 to ,077-.379. 

DISCUSSION 

Relation of Results to Research Questions 

In reviewing our findings, note that the effect size used (r)  assesses the degree of a 
relation and does not imply that one variable necessarily causes another. 

Relation of cohesion to outcomes. None of the 95% CIS for the seven 
mean effect sizes included zero or any minus values, indicating that the relation be- 
tween cohesion and the various outcomes is a positive one. Because some findings 
are based on only a few cases, we are more confident about the results for certain 
outcomes than for others. 

We found, for example, that group cohesion was substantially related to soldier 
perceptions of job and military satisfaction. This robust finding held regardless of 
whether the mean effect size was weighted by number of participants or number of 
groups. Because the various cohesion and satisfaction ratings were all self-report 
measures, use of the same method may have affected these results. 

Cohesion was also solidly associated with performance, with group perfor- 
mance more strongly correlated with cohesion than was individual performance. 
Group performance results also appeared to demonstrate greater consistency than 
individual performance results as indicated by the CRs for both outcomes. 

The mean effect size for indiscipline, which was based on four cases regardless 
of weighting procedure, was not only based on very few cases but also involved in- 
frequently occurring events. For these reasons, we find the results for indiscipline 
inconclusive. 

The other outcome variables were also based on relatively fewer cases, especially 
when weighted by groups, and hence our conclusions must be tentative. However, 
we conclude that group cohesion was positively related to retention, well-being, and 
readiness. It is interesting to note that, when weighted by groups, thecorrelation with 
cohesion increased for these three outcome measures and that the CRs for retention 
suggested considerable stability for this outcome in particular. 

Similarity of results across different types of military units. We observed 
no clear effect of military service (e.g., U.S. Army, Navy, etc.) or country (United 
States, Canada, or Israel), but because we had so few samples for such compari- 
sons, our conclusions must be tentative. 
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Comparability of measures. As shown in Table 1, a wide variety of both 
cohesion and outcome measures has been used in military research. Some of the co- 
hesion measures (especially the sociometric ones) focus on the interpersonal aspect 
of the phenomenon, but others also incorporate the task or teamwork dimension of 
cohesion. We attempted to code the studies for different dimensions but abandoned 
the task because few researchers provided this kind of information. Sometimes, 
they reported using a particular instrument, but our examination of the data re- 
vealed that they used only some items from the measure. Thus, we found it difficult 
to make comparisons of results supposedly involving the same instrument. 

Future research may shed further light on the comparability issue. For now, we 
suggest that a varied set of measures appears to result in similarly inconclusive 
findings. 

Relation of results to previous meta-analyses. Our research resulted in 
effect sizes roughly comparable to those obtained in other meta-analyses. For ex- 
ample, our group performance results were close to the results of Evans and Dion 
(1991), whose r values were .36 uncorrected and .42 corrected. 

Gully et al. (1995) reported a range of effect sizes (. 166 to .464) that varied ac- 
cording to whether they were corrected for unreliability of measurement, involved 
self-report measures of performance, or took into account the moderators of level 
of analysis3 or degree of task interdependence. Although our mean effect sizes 
tended to be lower than those reported by Gully et al., our values for group perfor- 
mance (.400 weighted by participants, .331 weighted by groups, and .428 un- 
weighted) were fairly similar to their results for high levels of task 
interdependence (.387 uncorrected and ,464 corrected). Although we did not code 
degree of task interdependence, we did separate performance on the basis of group 
and individual tasks. Thus, group tasks, such as platoon performance on a field 
problem, would be more interdependent than individual tasks, such as scores on a 
job knowledge task or rifle qualification exercise. 

Our effect sizes for performance were higher than those Mullen and Copper 
(1994) obtained for their set of military groups. In addition to rejecting 44 of the 10 
studies Mullen and Copper classified as military, we differentiated between group 
and individual performance, which Mullen and Copper did not. When we averaged 
the effect sizes for individual performance and group performance, we obtained an 
overall mean effect size for performance of .265 when weighted by number of partic- 

3We did not have enough cases for most outcomes to compare group- and individual-level analyses 
as Gully et al. (1995) did. However, we obtained an effect size of .439 for the 12 cases of group perfor- 
mance that used the group as the unit of analysis. The 4 cases of group performance that correlated 
individual cohesion measures directly with individual performance measures resulted in an effect size 
of .347. 

4 0 f  these 4 studies, 2 included civilian as well as military personnel, 1 did not involve an ongoing 
group, and 1 lacked a measure that met our definition of cohesion. 



ipants and .325 when weighted by number of groups, bringing our results closer to 
those of Mullen and Copper, who obtained .23 for their "military" subgroup. 

Because previous meta-analyses have considered only performance as an out- 
come measure, we cannot compare our results for the other outcomes. 

Implications of Results for Military Policy and Planning 

In general, military planners and policymakers believe that cohesion is a desirable 
characteristic of military units and try to foster its development. Our findings pro- 
vide substantial empirical support for such activities in terms of performance and 
job satisfaction outcomes. The relation of cohesion to other outcomes is not yet 
firmly established, but the available research suggests that cohesion enhances 
well-being, increases retention and readiness, and works against indiscipline in 
military groups. We encourage the services to continue their efforts to enhance co- 
hesion and to consider developing (and documenting the effect of) interventions 
designed to increase cohesion. 

For example, to enhance cohesion, some authorities (e.g., Blaufarb, 1989) have 
argued in favor of lengthening tours to diminish turbulence. Stabilizing personnel 
supposedly leads to increased cohesion and, thus, to greater combat effectiveness 
(see Griffith, 1986), although research by Oliver (1988b) suggests that intermedi- 
ate levels of turbulence may be most desirable in enhancing cohesion and perfor- 
mance, noting that one of the problems with the COHORT (Cohesion, Operational 
Readiness, and Training) system was that the junior enlisted personnel were well 
stabilized but their officer leadership was not. When two values such as these-in- 
creasing personnel stability and enhancing officer career development-conflict, 
Army managers must make difficult decisions as to how to resolve these issues. 

Implication of Results for Future Research 

Our results have many implications for future research, some of which are briefly 
noted here. 

Reporting basic data. Meta-analysts are invariably amazed by how poorly 
research is reported when they face the task of coding a set of studies (Orwin, 1994). 
To produce accurate studies, researchers should report means, standard deviations, 
number of participants, and intercorrelations of all continuous variables. All results 
need to be included, not just significant ones, with exact probabilities of results re- 
ported. Researchers should describe their samples, instruments, and settings in suf- 
ficient detail to enable readers to judge the extent to which the research might gen- 
eralize to other situations and to enable meta-analysts to code pertinent variables. 
Cohesion researchers also need to report both the total number of participants and 
the number of groups as well as nonresponse rates and attrition data. 
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Conceptualization. We felt that the conceptualization in the studies we re- 
viewed tended to be weak. Many researchers did not define what they meant by co- 
hesion. They may have quoted classic authorities such as Lott and Lott (1965) but 
then neglected to specify their own definition. We feel it is essential for researchers 
to define such terms so that the operationalization of the variables can be assessed. 

Selecting measures. We believe that the military cohesion research con- 
tains good examples of instruments that have demonstrated their worth and would 
be useful in future research. There are several cohesion measures, for example, and 
a number of outcome measures that provide reliability and validity data. We urge 
researchers to incorporate such measures into their future investigations. 

In addition, we recommend that researchers tap different sources for their cohe- 
sion and outcome measures. Measures of satisfaction and some of the standardized 
well-being scales will necessarily be from the same source as the cohesion mea- 
sures; but in other cases, especially when collecting performance data, researchers 
should use different sources for their measures. 

Level of analysis. We found that cohesion researchers often ignored the 
level of analysis issue. Correlating individual data with outcomes across the entire 
sample ignores the group aspect of cohesion. The appropriate level will depend on 
the researcher's purpose and the mission of the units involved. In general, we rec- 
ommend lower levels, such as squad or platoon, because larger units may get be- 
yond the "small-group" aspect of cohesion and are less likely to meet definitions of 
the construct. Sometimes, of course, performance data are available at a higher 
level-the company road-march scores of Siebold and Kelly (1987), for example, 
or the ship performance data used by Allen (1986). In both these cases, the re- 
searchers used performance data for a higher organizational level that functioned as 
a group to accomplish a specific mission. 

Both cohesion and outcomes need to represent the same level. For example, if 
the level chosen is the platoon, the cohesion instrument should query respondents 
about interactions at the platoon level. If the outcome measure is not a measure of 
platoon performance as a group, individual performance data should be aggre- 
gated to the group (platoon) level. Some authorities (e.g., Gully et al., 1995) also 
emphasize the need to examine the agreement of responses at the individual level 
before aggregating to a group level. According to Gully et al., aggregation bias be- 
comes a "potentially severe problem" (p. 513) if the homogeneity of individ- 
ual-level responses is not ensured. 

Other moderator variables. Although we coded potential moderators, too 
few studies used the same variables to make such analyses meaningful. We encour- 
age cohesion researchers to include measures of leadership style, demographic 



characteristics, task interdependence, and other potential moderators to enable fu- 
ture meta-analysts to explore their relation to cohesion. 

CONCLUSIONS 

We conclude that the results of ourmeta-analysis demonstrate that group cohesion in 
military units is related in apositive manner to various desirable outcomes of interest 
to themilitary services. This meta-analysis is the first sucheffort limited to thecohe- 
sion of military groups and also the first to examine the relation of cohesion to out- 
comes other than performance. Our results demonstrate that looking at measures of 
individual performance separately from measures of group performance has merit 
because these variables are differentially related to cohesion. In addition, we have 
reported effect sizes weighted by number of groups as well as by number of partici- 
pants. We also are convinced of the need to consider level of analysis in selecting or 
developing measures and in conducting dataanalysis. As notedpreviously, ourfind- 
ings have relevance both for military planning and for future research. 
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