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Abstract

The purpose of this study was to examine the psychometric properties of the Group
Environment Questionnaire (GEQ) adapted to the Greek language. The sample
consisted of 586 male and female volleyball players of elite and regional level status.
Data were analysed from three time points of a competitive season. For each time
point, seven competing first-order and second-order factor structures were subjected
to confirmatory factor analyses. The results revealed that the Greek GEQ demon-
strated high internal reliability coefficients, good convergent validity and, for most of
the competing models, acceptable fit indices. However, very high factor correlations
rendered problematic the discriminant validity of the questionnaire. Multisample
analyses examining the invariance of the seven models across competitive level and
gender revealed that the models were largely invariant. Further psychometric testing
is needed to examine whether the Greek GEQ relates to conceptually important

personal and team correlates of group cohesion.

Key-words: confirmatory factor analysis * Greek volleyball * group cohesion

Over the last two decades the concept of group cohesion has received considerable
research attention in the sport psychology literature. Carron (1982: 124) defined
group cohesion as ‘a dynamic process which is reflected in the tendency for a group
to stick together and remain united in the pursuit of goals and objectives’. Research
evidence has shown that group cohesion is positively related to important individual
and group level variables such as performance, efficacy and satisfaction (for a compre-
hensive review, see Carron and Hausenblas, 1998).

Research on group cohesion in sport has been predominantly based on Carron et

al.’s (1985) conceptual model of group cohesion. According to this model, there are
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two major categories of group cohesion. The first one is called group integration and
reflects athletes’ perceptions of how the group functions as a unit. The second category
is labelled individual attraction to the group and reflects how attractive the group is
to the individual. Each of these categories is divided into two further categories, task
and social. Task cohesion reflects the degree to which the team members work
together to achieve specific team goals. Social cohesion reflects the degree to which
the team members like each other and have good social relationships. Thus, in total
four dimensions of group cohesion have been proposed by Carron et al. (1985). These
are: Group Integration-Social (GI-S; how the team functions at a social level), Group
Integration-Task (GI-T; how the team functions to achieve important team goals),
Individual Attraction to the Group-Social (ATG-S; the extent to which athletes are
attracted to the team by its social environment), and Individual Attraction to the
Group-Task (ATG-T; the extent to which athletes are attracted to the team to achieve
important goals). Carron et al. (1985) proposed a hierarchical conceptual model with
two second-order factors, ATG and GI, underpinned by the respective task and social
ATG and GI first-order factors.

The measurement of group cohesion in sport has been predominantly based on
the Group Environment Questionnaire (GEQ; Widmeyer et al., 1985). This ques-
tionnaire consists of 18 items that measure the four dimensions of group cohesion.
Research evidence regarding the psychometric properties of the GEQ has offered
mixed results. Widmeyer et al. (1985), using exploratory factor analysis, supported
the hypothesized four-factor structure of the GEQ. Employing the more rigorous
method of confirmatory factor analysis, Li and Harmer (1996) examined seven
different competing factorial structures. The results showed that two were the most
appropriate factorial structures: one that represented a four-factor structure, and a
second one that posited the hierarchical structure proposed by Carron et al. (1985).
However, it should be noted that none of the seven competing structures met the
more recent criteria for adequate model fit proposed by Hu and Bentler (1999). These
criteria are described in the method section. Li and Harmer (1996) also argued that
the GEQ factors had acceptable convergent validity because the items loaded moder-
ately highly on their hypothesized factors. In contrast, the discriminant validity of
the GEQ was relatively poor because the four cohesion factors were highly correlated
(correlations ranged from 7 = .71 tor = .91; average r = .82). Although Li and Harmer
(1996) showed that the factor correlations were significantly different from unity, one
cannot ignore the fact that the correlations were substantially high, casting doubt on
the discriminant validity of the GEQ.

Other studies have not supported the factorial structure of the GEQ. Schutz et
al. (1994) also examined a number of competing factor structures using confirmatory
factor analysis. Their findings failed to support any of the competing first-order and
hierarchical models. Furthermore, none of the subscales had Cronbach’s alpha internal
reliability coefficients above .70. The factor intercorrelations were relatively high
(correlations ranged from » = .53 to » = .91; average » = .75), although they were
lower compared to those reported by Li and Harmer (1996). Separate gender analysis
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showed that the GEQ had different factorial structures in the male and female
samples, but none of these structures fitted the data well. In another study using
confirmatory factor analysis, Sullivan et al. (2002) found that the four-factor struc-
ture of the GEQ did not hold up when tested with athletes from co-acting teams.

In response to the literature (e.g. Schutz et al., 1994; Sullivan et al., 2002) criti-
cizing the psychometric properties of the GEQ, Brawley and Carron (2003) argued
that some teams may not exhibit every factor of cohesiveness measured by the ques-
tionnaire. Furthermore, they suggested that researchers should make a priori hypoth-
eses regarding the number of cohesion factors that should be identified in the groups
under investigation. However, from a practical perspective this is not often possible
as it would require a significant insight of each group under investigation. Further-
more, in order that cohesion research achieves such an a priori insight, the GEQ
should be previously tested with samples with diverse characteristics.

Li and Harmer (1996) and Schutz et al. (1994) have also called for further testing
of the GEQ using diverse samples. The purpose of the present study is to test the
GEQ in a different culture (i.e. Greek). Studies in the sport psychology literature
examining the psychometric properties of established English-language question-
naires in different cultures and languages have increased over the last decade (e.g.
Isogai et al., 2001; Li et al., 1996). This is because cultural or linguistic character-
istics may affect the applicability or interpretation of questionnaire items in different
cultures. Besides testing the psychometric properties of the GEQ in a different
culture, the present study aimed to examine the GEQ’s factorial structure across the
two gender groups and among elite and non-elite athletes. Schutz et al. (1994) argued
that potential gender differences in the psychometric properties of the GEQ have been
ignored in the literature. In fact, their analyses showed different factorial structures
for males and females. However, since none of these structures had adequate model
fit, any gender differences should be viewed with caution and need to be replicated.
Lastly, differences in the factorial structure of the GEQ among elite and non-elite
samples should be investigated. Carron (1982) argued that high-level teams will give
more emphasis on task cohesion than social cohesion. However, whether such differ-
ential emphasis has implications for the factorial structure of the GEQ across different
competitive levels has yet to be tested. Furthermore, most studies in the group
cohesion literature have examined amateur or semi-professional athletes. It would be
important to examine whether the GEQ can be used with elite professional athletes.
The findings of this study could be of value to coaches or sport psychologists who are

interested to measure cohesion in their teams.

Method

Participants

The participants were volleyball players from the Greek Premier League and the
Athens League (a regional league). Questionnaires were administered to 586 players,

263



264

EUROPEAN PHYSICAL EDUCATION REVIEW 10(3)

ranging in age from 18 to 34 years (M = 22.1; SD = 4.7), with competitive experience
varying from 1 to 15 years (M = 4.7, SD = 3.2). There were 130 males and 152 females

from the premier league, and 151 males and 153 females from the Athens League.

Measure

Cohesion was assessed with the Group Environment Questionnaire (GEQ); Carron et
al., 1985) adapted to the Greek language by Aggelonidis (1995). The GEQ was
derived from Carron et al.’s conceptual model of cohesion that views cohesion as a
multidimensional construct. The questionnaire consists of 18 items scored on a nine-
point scale ranging from 1 (‘strongly disagree’) to 9 (‘strongly agree’). The question-
naire measures four dimensions of cohesion: ATG-T (e.g. ‘T am not happy with the
amount of playing time I get’; reverse item), ATG-S (e.g. ‘Some of my best friends
are on this team’), GI-T (e.g. ‘Our team is united in trying to reach its goals for
performance’) and GI-S (‘Our team would like to spend time together in the off-
season’). The ATG-T and GI-S subscales consist of four items each, whereas the ATG-
S and GI-T subscales have five items each.

Procedure

The Greek GEQ was administered in a training session after obtaining written
consent from the volleyball players and their coaches. The questionnaire was admin-
istered on four occasions, that is, at the first gathering of the new season (‘pre-season’),
at the beginning of the competitive season (‘early season’), at the end of the first round

(‘mid-season’) and finally at the end of the second round (‘end of season’).

Data analysis

Descriptive statistics, correlations and Cronbach alpha coefficients were first calcu-
lated. Then, the changes in the four cohesion dimensions across time were investi-
gated using linear growth modelling. Subsequently, a number of competing factorial
structures were tested using confirmatory factor analysis. Finally, the invariance of the

factorial structures across competitive level and gender was examined.

Results

Descriptive statistics, correlations and internal
reliabilities

Table 1 shows the descriptive statistics and Cronbach alpha coefficients for the four
cohesion subscales across the four time points. The means for the two social cohesion
subscales remained stable across time, with the ATG scores being consistently higher
than the GI ones. In contrast, the means for the two task cohesion subscales were very
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Table 1 Descriptive statistics and internal reliability Cronbach alpha coefficients for
the four cohesion subscales across the four time points

M SD Standard Standard N a
skewness kurtosis

Pre-season
ATG-S 6.67 |.60 -0.65 -0.15 452 92
ATG-T 6.80 [.63 -0.68 0.13 439 91
GI-S 527 |.87 -0.10 -0.67 449 91
GI-T 6.60 |.55 -0.55 -0.13 449 94
Early season
ATG-S 6.59 [.65 -0.69 0.09 411 95
ATG-T 6.49 .73 -0.45 -0.51 410 92
GI-S 536 |.87 -0.10 -0.66 408 93
GI-T 6.43 |6l -041 -0.46 407 95
Mid-season
ATG-S 6.48 [.65 -0.75 0.45 364 96
ATG-T 5.80 [.90 -0.23 -0.54 362 92
GI-S 531 |.96 -0.05 -0.86 362 95
GI-T 5.88 |75 -047 -0.08 361 95
End of season
ATG-S 6.72 [.65 -0.81 0.07 149 98
ATG-T 571 [.90 -0.13 -0.71 149 95
GI-S 561 [.99 -0.23 -0.72 |50 98
GI-T 581 |71 -0.22 -0.38 149 97

Note: ATG-S Individual Attraction to the Group-Social; ATG-T = Individual Attraction to the
Group-Task; GI-S = Group Integration-Social; GI-T = Group Integration Task.

similar, but both progressively declined across the four time points. All scores were
above the midpoint (i.e. 5) of the rating scales. The standard skewness and kurtosis
scores for all cohesion dimensions across all time points were small, indicating that
the data were normally distributed. The alpha coefficients for all subscales across all
time measures were above .90 with some approaching unity.

To examine the statistical significance of the changes in the mean scores, linear
growth modelling (LGM) was used for each of the four subscales. Due to the very
large number of missing cases at the end of the season (i.e. the last time measure; see
Table 1), the analysis was carried out only across the first three time points. LGM
draws on the strengths of structural equation modelling and attempts to estimate the
latent factors that represent the growth trajectories thought to underline the observed
repeated measures of a variable (Curran and Hussong, 2002). These growth factors
are the initial level (intercept) of the variable under study and the rate of change
(slope) of its scores over time. With LGM it is possible to model the individual vari-
ability in the intercepts and slopes, thus estimating both the fixed (or group level)
and random (or individual level) components associated with developmental trajec-
tories. Meredith and Tisak (1990) showed that traditional repeated measures ANOVA
designs are special cases of LGM; however, the latter provide more flexibility in the
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measurement of change (for a discussion of the advantages of LGM over repeated
measures ANOVA, see Duncan et al., 1999). Because we analysed three time points,
only linear growth models could be tested. Each cohesion factor was assessed using
one observed score for each time point, which represented the average of all items that
composed the factor. We did not model the individual items because of the relatively
small number of participants (z = 197) who completed the questionnaire across all
three time points, and because confirmatory factor analyses showed that the conver-
gent validity of the questionnaire was good.

For each cohesion dimension, a fixed effects or unconditional model was tested
first in which the variance in the intercepts and slope factors was not modelled as a
function of any explanatory variables. However, in cases where the variance in the
intercept or slope was significant, a conditional model was tested in which the
variance was modelled as a function of two explanatory variables, competitive level
and gender. When specifying an LGM, the paths from the intercept to the repeated
measures are fixed to 1. In linear LGM, the paths from the slope to the repeated
measures are evenly spaced (i.e. 0, 1, 2, etc.). Furthermore, the intercept and slope
factors are allowed to covary. This covariance indicates whether the initial levels of a
cohesion dimension are related to rates of subsequent change. For example, a negative
covariance would indicate that individuals with higher initial levels of a given
cohesion dimension displayed lower rates of change. An example of a linear
conditional LGM model is presented in Figure 1.

With regard to the two task cohesion scales (ATG-T and GI-T), the LGM results

indicated that the means of the intercept (i.e. initial level) and slope factors (i.e. change

Competitive Gender
level

Figure | An example of a conditional linear latent growth model

Note: VI, V2, and V3 represent the average scores of a cohesion factor for the first three time points
respectively. All variables and factors in the model are regressed on a constant which is not shown
here for presentation simplicity reasons. The unconditional model does not include competitive level
and gender.
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over time) were significant. The LGM results also indicated that there was significant
variance in the intercept factor but not in the slope. This suggested significant indi-
vidual differences in the starting point of ATG-T and GI-T but not in the trajectories
of change of the two dimensions. The correlations between the intercept and the slope
factors were non-significant. In an attempt to account for the individual differences
in the starting point of ATG-T and GI-T, a conditional model was specified, sepat-
ately for the two cohesion dimensions, with gender and competitive level as predic-
tors. The results of the conditional model showed that the elite volleyball players had
higher initial levels of ATG-T compared to the regional level ones. The gender differ-
ences were not significant. With regard to GI-T, none of the two individual differ-
ence factors could account for the significant variance in the intercept.

In relation to the two social cohesion factors (ATG-S and GI-S), the results of the
unconditional model indicated a significant mean for the intercept but not for the
slope, suggesting no significant changes in the scores over time. The correlations
between the intercept and the slope were negative, indicating that volleyball players
with higher ATG-S and GI-S scores displayed lower rates of change across time.
Furthermore, the LGM results indicated that there was significant variance in both
the intercept and the slope of ATG-S, and in the slope of GI-S. A conditional LGM
model showed that regional volleyball players had higher initial levels (intercept) of
ATG-S and GI-S compared to elite players. No gender differences emerged for
ATG-S, but with regard to GI-S, males had a higher slope (i.e. displayed steeper
increases) than females. In all LGM models, the fit indices (see below for a more

detailed description) were excellent.

Factorial validity

To examine the factorial validity of the Greek GEQ, we carried out confirmatory factor
analyses which tested a number of competing factor structures. In our analyses we
tested the same factorial structures that were tested by Li and Harmer (1996). We
first examined four different first-order factor models (see Figure 2): a one-factor
model representing an overall cohesion factor (M 1), a two-factor model representing
the ATG and GI factors (M2), a two-factor model representing task and social
cohesion (M3), and a four-factor model representing the four cohesion factors (M4)
hypothesized by Carron et al. (1985). Due to the very large number of missing cases
at the end of the season, the analyses were performed using the first three time points.

The model fit was evaluated with the x? statistic, the Non-Normed Fit Index
(NNFI), the Comparative Fit Index (CFI), the Standardized Root Mean Square
Residual (SRMR), and the Root Mean Square of Approximation (RMSEA). Due to
the sensitivity of the x? statistic to sample size, we based our interpretation of model
fit mainly on the other fit indices using the cut-off criteria proposed by Hu and
Bentler (1999). According to these criteria, a good model fit is shown by values close
t0 .95 for NNFI and CFI, .07 for SRMR and .06 for RMSEA. Furthermore, for model
comparison purposes we used the CAIC index instead of the chi-square difference test,
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Model |: A first-order one factor Cohesion model

y Y

Model 2: A first-order two factor Attraction to the Group and Group Integration model

Model 3: A first-order two factor Task and Social Cohesion model

Model 4: A first-order four factor model

Model 5: A second-order one factor Cohesion model
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® 60

Model 6: A second-order two factor Task and Social Cohesion model

Model 7: A second-order two factor Attraction to the Group and Group Integration
model

Figure 2 Competing Confirmatory Factor Analysis Models
Note: The observed indicators and the residual terms have been omitted from the graphs for
presentation simplicity reasons.

because the latter, like the chi-square test, is sensitive to sample size (Biddle et al.,
2000). There are no cut-off values for CAIC but, among competing models, lower
values indicate better fit. In evaluating the appropriateness of a model we kept in
mind Hair et al.’s (1998) caution to researchers to base their conclusions not only on
model fit indices, but also on the appropriateness of the parameter estimates. For
example, error variances which are negative or constrained to zero, and correlations
or factor loadings which are very close to or exceed unity, render problematic the
interpretation of the model even when its fit indices are excellent. As can be seen in
Table 2, the fit indices for each first-order factor model across the three time points
were relatively similar. The one-factor cohesion model (M1) had relatively good fit
indices, although they were not quite good enough to meet Hu and Bentler’s (1999)
cut-off criteria. All parameter estimates were in order. For illustration purposes the
standardized loadings and uniqueness terms of M1 at pre-season are presented in

Table 3.
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Table 2 Fit indices of the competing models across the first three time measures

X2 df. NNFI CFI SRMR RMSEA  CAIC

Pre-season

Model | 89148 135 92 93 03 .10 —111.29
Model 2 76728 134 93 94 03 09 -220.74
Model 3 754042 134 94 94 03 09 -233.98
Model 4 58499 129 95 96 03 .08 —366.17
Model 5 62239 13l 95 96 03 .08 —34351
Model 6 577.13 130 95 96 03 .08 —381.40
Model 7 62177 130 95 96 03 .08 —366.76
Early season

Model | 97363 135 93 94 03 .10 2177
Model 2 915.040 134 93 94 03 10 —72.98
Model 3 79220 134 94 95 03 09 —195.82
Model 4 59829 129 96 96 02 .08 —352.87
Model 5 635.16 131 96 96 02 .08 —-330.74
Model 6 609.81 130 96 96 02 .08 —348.72
Model 7 635.10 130 96 96 02 .08 —323.43
Mid-season

Model | 116250 135 92 93 03 iR 167.33
Model 2 107094 134 92 93 03 iR 83.14
Model 3 79932 134 95 95 02 .09 —188.48
Model 4 606.67 129 96 97 02 .08 —344.27
Model 5 42217 131 95 96 03 09 —281.51
Model 6 61644 130 96 97 02 .08 —341.87
Model 7 679.01 130 95 96 03 09 -279.30

Note: All chi-square values are significant at p < .001.

The size of the loadings was relatively high (median = .83) providing support
for the convergent validity of the questionnaire. Model 2 (M2) with two first-order
AG and GI factors had nearly identical fit to M1, but the correlations between the
two factors were very high (» = .98 for time 1 and 3 and » = .96 for time 2), casting
doubt on the discriminant validity of the questionnaire. The two first-order task and
social cohesion factor model (M3) had slightly better fit indices than M1 and M2 and
a lower CAIC, but the correlations between the two factors were also very high (r = .96
for time 1 and 2, and » = .95 for time 3) rendering the interpretation of the model
problematic. Lastly, the four factor cohesion model (M4) had similar fit to M3,
however, the correlations among the four factors across the three time points were also
very high, ranging from .90 to 1.

Following the steps of Li and Harmer (1996), we also tested three second-order
(hierarchical) factor structures. A hierarchical model is nested under its equivalent
first-order model because it attempts to explain the correlations among the first-order
factors in terms of fewer higher-order factors. When the fit of a higher order model
is identical or very similar to the fit of the corresponding first-order model, the hier-

archical model should be preferred because it is more parsimonious (Marsh, 1987).
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Table 3 Standardized loadings and uniqueness terms of Model | at pre-season

Items Loadings Uniqueness
ATG-S| 0.79 0.62
ATG-TI 0.78 0.63
ATG-52 0.88 0.49
ATG-T2 0.82 0.57
ATG-S3 0.72 0.69
ATG-T3 0.84 0.54
ATG-54 0.83 0.56
ATG-T4 0.88 0.47
ATG-S5 0.88 0.48
GI-TI 0.90 043
GI-S| 0.78 0.63
GI-T2 0.85 053
GI-S2 0.74 0.67
GI-T3 0.81 0.59
GI-S3 0.8 0.59
GI-T4 0.88 0.47
GI-54 0.83 0.56
GI-T5 0.85 0.52

Note: The parameter estimates at the start of the season and at mid-season were very similar:

The first hierarchical model (M5) postulated that the four cohesion subscales could
be subsumed under a general cohesion factor. The second hierarchical model (M6)
postulated two second-order task and social cohesion factors underpinned by the
respective ATG and GI first-order factors. Lastly, a third hierarchical model (M7) was
tested based on Carron et al.’s (1985) model, which hypothesized two second-order
factors, ATG and GI factors, underpinned by the respective task and social first-order
factors. M5 had acceptable fit indices (with the exception of the RMSEA which was
relatively high), but the second-order factor loadings were very high (they ranged
from .95 to 1). M6 also had acceptable fit indices and one of the lowest CAIC scores
compared to the other models. However, the correlation between the second-order
task and social factors approached unity (» = .98 at time 1 and 2, and » = .97 at time
3), also rendering the interpretation of this model problematic. Lastly, M7 had similar
fit indices to the other hierarchical models, however, the factor correlation between
the ATG and GI factors was » = 1 on all three occasions.!

Multisample analyses were also carried out to examine the invariance of all first-
and second-order factor models across competitive level and gender. Due to the
similar fit of each model across the three time points, the multisample analyses were
carried out using the pre-season data only. We did not constrain the error terms in
any of the multisample analyses because the equality of error terms is a very restric-
tive hypothesis (see Byrne, 1994). The fit indices for the constrained models are
presented in Table 4. These indices should be compared with the fit indices of the

corresponding unconstrained models in Table 2. In all first-order factor models, we
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Table 4 Fit indices for the invariance testing of MI—-M7 for elite and regional volleyball players (and for males and females in parentheses) at

pre-season
Constraints imposed X2 df. NNFI CFI SRMR RMSEA  CAIC

Model | Equal Ist-order factor loadings and variances 12402 288 92 93 05 07 —999.49
(1164.20) (288) (92) (92) (.06) (07) (-959.31)

Model 2 As in M| and with equal first-order factor correlations 99751 287 93 94 .05 07 —1118.63
(1028.76) (287) (93) (93) (.06) (07) (—1087.38)

Model 3 As in M2 98991 287 93 94 .05 07 —1126.24
(1032.10) (287) (93) (93) (.06) (07) (—1084.05)

Model 4 As in M2 75729 282 95 96 03 06 —I1311.19
(794.48) (282) (95) (.95) (.06) (06) (—1284.80)

Model 5 Equal Ist and 2nd-order factor loadings and equal 81149 280 95 95 .05 06 —1253.03
2nd-order factor variances (848.72) (280) (95) (.95) (.06) (06) (-1215.81)

Model 6 As in M5 and with equal 2nd-order factor correlation 80355 279 95 95 .05 06 —1253.61
(841.70) (279) (95) (.95) (.06) (06) (—1215.46)

Model 7 As in M6 79641 279 95 95 05 06 —-1260.74
(832.12) (279) (95) (.95) (.06) (06) (—1225.04)

Note: All chi-square values are significant at p < .001.

we
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constrained the factor loadings and factor variances to be equal across groups. In
addition, in M2, M3 and M4 we constrained the factor correlations to be equal. With
regard to the second-order models M5, M6 and M7, we constrained the loadings of
the first and second-order factors and the variances of the second-order factors to be
equal across groups. The first-order factors do not have variances because they are
dependent variables. In addition, in M6 and M7 we constrained the correlations
between the second-order factors.

With regard to competitive level, when comparing each model in Table 4 with
its corresponding unconstrained model (at pre-season) in Table 2, one can ascertain
that the imposition of constraints did not result in noticeable changes in model fit.
In fact, the relatively high RMSEA values were reduced to acceptable levels. Further-
more, the differences between the CFI fit indices of the constrained and unconstrained
models were no more than .01. A difference in CFI values of .01 or below indicates
that the constrained model should be preferred because it is not substantially worse
compared to the unconstrained one (Cheung and Rensvold, 2002). However, in all
seven models, the Lagrance Multiplier modification indices suggested partial model
invariance (Byrne, 1994), because two of the constrained parameters were not invari-
ant across the two competitive levels. These parameters were the factor loadings of
two items on the ATG-T and GI-S factors respectively. Despite the two non-invariant
parameters, all other parameters (18-24 depending on the model) were invariant,
indicating that the factorial structure implied by each competing model (i.e. M1-M7)
was largely the same across the two competitive levels.

With regard to gender, the multisample analyses showed that the constrained
models had very similar fit compared to the corresponding unconstrained models.
Furthermore, all parameter estimates were invariant across all seven models, with the
exception of the correlation between GI-S and ATG-T in M4 which was not invari-
ant. Therefore, the results showed that in six of the seven tested models, the factorial

structure of the Greek GEQ was the same in the two gender groups.

The purpose of the present study was to examine the psychometric properties of the
GEQ with a sample of Greek elite and regional level volleyball players. Data from
three separate occasions were analysed and the results were very similar, thus giving
us confidence to make some inferences regarding the Greek GEQ’s psychometric
properties.

Initial descriptive statistics analysis showed that the four subscales of the Greek
GEQ (ATG-T, ATG-S, GI-T and GI-S) were normally distributed since all the
standard kurtosis and skewness scores were small. Similar findings were reported by
Schutz et al. (1994). All mean scores were somewhat above the midpoint of the scale
(i.e. 5) and the standard deviations were relatively small in comparison to the

respective means. An analysis of the changes in the mean scores across three time
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points (i.e. pre-season, beginning of season and mid-season) showed a decline in the
task cohesion scores but no significant change in the social cohesion ones. The high
scores for the task cohesion scales at pre-season may reflect the fact that teams give
high emphasis to team-related strategies and interactions during practice as they
prepare for the upcoming competitive season. These strategies are consolidated by the
start of the season and may not be emphasized as much later on in the season as during
the pre-season, which might explain the slight drop in the task cohesion scores.
However, across all time points the task cohesion scores were relatively high. Elite
players had significantly higher ATG-T scores but significantly lower social cohesion
scores (both ATG-S and GI-S) compared to the regional level players. This difference
between the two competitive levels is not surprising given that elite teams are highly
task-oriented groups. In such groups the emphasis is more on achieving the group
objectives than on developing and maintaining social relationships (Carron et al.,
1998). In contrast, it seems that in lower competitive levels athletes are mainly
attracted by the social aspects of sport participation. It would be interesting for future
research to examine whether such an attraction can predict over time athletes’
commitment to their teams.

All subscales had very high internal reliability coefficients with Cronbach’s
alphas above .90. While some psychometrics experts argue that psychological tests
should be as internally consistent as possible (e.g. Nunnally and Bernstein, 1994),
others argue that very high internal consistency indicates item redundancy since the
test items are essentially paraphrases of each other (e.g. Cattell, 1973). In fact, high
internal reliability scores increase as the correlations among the items increase (Kline,
2000). In the present study, the bivariate correlations among the questionnaire items
were very high (ranging from » = .75 to » = .90), and this was reflected in the near
perfect correlations among the latent factors.

Such high correlations proved to be problematic when examining the factorial
validity of the Greek GEQ. Various competing factor structures were tested using
confirmatory factor analysis. The results were very consistent across all three time
points and showed that most of the competing models had acceptable model fit. This
is partly due to the fact that all factor loadings were moderate to large, indicating
good convergent validity. For comparison purposes, the median of the loadings for
M4 reported by Li and Harmer (1996) was .67, the median reported by Schutz et al.
(1994) was .52, whereas in the present study it was .85. In relation to the first-order
factor models tested, the four-factor model (M4) had the best fit indices and the lowest
CAIC value. Li and Harmer (1996) also found that the four-factor model had the best
fit indices among the first-order models they tested with a sample of US intercol-
legiate athletes. However, the correlations among the four factors in our study were
very high and in some cases equalled 1. Such high correlations indicate that the Greek
GEQ has low discriminant validity. Li and Harmer (1996) also reported high factor
correlations among the GEQ subscales, although with an average of » = .82, these
correlations were not as high as those in the present study. The fit of the two other
first-order factor models (M2 and M3) postulating ATG/GI and task/social factors
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respectively was also relatively good, however, the factor intercorrelations were again
very high. The one-factor cohesion model (M1) had the worse fit indices of the four
first-order models. However, in an absolute sense, the fit indices were close to the cut-
off values recommended by Hu and Bentler (1999).

Following the example of Li and Harmer (1996), we also examined three hierar-
chical models since the high correlations among the first-order factors implied a
hierarchical structure for the Greek GEQ. Furthermore, from a conceptual viewpoint,
Carron et al.’s (1985) theoretical model has a hierarchical structure. All three hierar-
chical models had a good fit, but similar to the first-order models, the second-order
factor correlations were very high, implying again poor discriminant validity. As a
matter of interest, it should be noted that the correlation between the ATG and GI
second-order factors reported by Li and Harmer (1996) was also very high (» = .91).
The good fit of most models in this study stands in contrast to the findings reported
by Schutz et al. (1994) whose attempts to fit their data to first- and second-order factor
models were unsuccessful. This might be due to the fact that Schutz et al.’s (1994)
study used high school athletes, whereas this study used predominantly adult
professional and semi-professional athletes. In fact, the sample of this study is more
similar to the college and adult athletes used in the initial validation studies of the
GEQ (for a similar argument, see also Li and Harmer, 1996).

Multisample analyses were also conducted to examine the invariance of the first-
and second-order factor models separately for elite and regional level athletes as well
as for males and females. The results showed that the Greek GEQ was largely invari-
ant across the different competitive level and gender groups. However, the lack of
discriminant validity observed in the whole sample was also observed in the different
subsamples. Future studies need to examine the factorial invariance of the original
GEQ across different gender and competitive level groups because it is not known
whether the largely invariant factor structures found in this study would be also
observed with the English-language version of the questionnaire.

Taken together, these findings indicate that the Greek GEQ has acceptable fit
indices and good convergent validity, but its discriminant validity is poor. From a
practical perspective, the results imply that coaches or sport psychologists employing
the Greek GEQ could use an overall group cohesion score since the athletes cannot
clearly differentiate among its subscales. In fact, the fit of the one-factor cohesion
model (M1), although it did not meet the cut-off criteria recommended by Hu and
Bentler (1999), was relatively good. However, further testing of this questionnaire
with Greek samples from different sports is needed because the psychometric evidence
presented here is preliminary. Based on the existing evidence, one could argue that
the GEQ has higher than anticipated factor correlations in both English (see Li and
Harmer, 1996) and Greek languages and perhaps the items should be reworded to
become more independent. An alternative explanation for the high factor correlations
is that coaches might regard all aspects of cohesion as highly interwoven and, there-
fore, they might implement strategies to promote all of them in their teams. For the
further psychometric validation of the Greek GEQ, future research should examine
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whether it relates to the same personal (e.g. satisfaction) and team variables (e.g.
group performance) that the English GEQ does.

Note

1 Following a suggestion by an anonymous reviewer, a third-order factor structure was also
tested for M6 and M7, with a third-order ‘cohesion’ factor underpinned by two second-
order factors. The fit of the third-order factor models was almost identical to the fit of the
corresponding second-order models, thus supporting a third-order factor structure.
However, such a structure is not discussed by Carron et al. (1985). Furthermore, identifi-
cation problems were manifested in the solution (i.e. error variances were constrained to
zero), probably due to the small number of higher-order factors. Therefore the fit of the
third-order factor models should be viewed with caution.
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Résumé

Une évaluation psychométrique du Questionnaire
d’Environnement de Groupe dans une échantillon de joueurs
de volley ball grecs de niveau régional et élite

L'objectif de cette étude était d'évaluer les propriétés psychométriques du Questionnaire
d'Environnement de Groupe (GEQ: Group Environment Questionnaire; Carron, Widmeyer
et Brawley, 1985) adapté en langue grecque. Les résultats montrent que le GEQ grec
présente des coefficients de validité interne élevés, une bonne validité de convergence, et
pour la plupart des modeles en concurrence des coefficients de superposition (fit indices)
acceptables. Néanmoins, des corrélations trés élevées entre facteurs ont rendu probléma-
tique la validité discriminante du questionnaire. Des analyses multi-échantillons examinant
linvariance des sept modéles en fonction du niveau de compétition et du genre ont révélé
que ces modeles sont extrémement stables. Des procédures de test psychométriques
complémentaires sont nécessaires pour évaluer si le GEQ grec est en relation avec des

corrélats personnels et collectiffs de la cohésion des groupes.
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Resumen

Evaluacién psicométrica del Group Environment
Questionnaire sobre una muestra de jugadores de Voleibol
Griegos de nivel elite y regional

El propdsito de este estudio fue examinar las propiedades psicométricas del Group Environ-
ment Querstionnaire (GEQ) adaptado al Griego. Los resultados revelaron que el GEQ
adaptado al Griego demostrd altos coeficientes de fiabilidad interna, una buena validez
convergente y, para la mayorfa de los modelos considerados, aceptables indices de ajuste.
Sin embargo, la aparicién de altos factores de correlacién puso en duda la capacidad discrim-
inante del cuestionario. El andlisis multivariable que analizaba la invarianza de los siete
modelos frente al nivel competitivo y el género reveld que los modelos eran invariantes en
gran medida. La evaluacidn psicométrica adicional es necesaria para examinar si el GEQ
Griego recoge, en el plano conceptual, las importantes correlaciones personales y de equipo

que intervienen en la cohesién de grupo.

Zusammenfassung

Eine psychometrische Uberpriifung des Group Environment
Questionnaire an einer Stichprobe griechischer Volleyballspieler
a if hochleistungssportichem und regiona em Niveau

Das Ziel der vorliegenden Studie ist es, die psychomerischen Eigenschaften des Group
Environment Questionnaire (GEQ, Carron, Widmeye & Bradley, 1985) in grieschischer
Sprache zu Uberprufen. Die Ergebnisse zum griechischen GEQ zeigen hohe interne Reliabil-
itdten, gute Eigenschaften konvergenter Validitit und — flr die meisten konkurrierenden
Modelle — akzeptable Fit-Indizes. Allerdings stellen die hohen Faktorenkorrelationen die
diskriminante Validitd des Instruments in Frage. Mehrgruppenvergleiche zeigen die Invarianz
der sieben Modelle Uber das sportliche Niveau hinweg. Weitere Analysen sind erforderlich,
um Zusammenhdnge der griechischen Version des GEQ zu wichtigen Konzepten der
Mannschaftskohdsion zu Ube prifen.
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