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Abstract

From the psychology of sport, the impact of group cohesion on sports performance has been
studied extensively; therefore, it is considered important to measure this variable to design
interventions that improve collective work to achieve goals together. This study adapted
and validated the Group Environment Questionnaire (GEQ) for Mexican university athletes.
In a cross-sectional instrumental design, 226 athletes from various team sports completed
the scale. Internal consistency statistics and confirmatory factor analyses Goodness-of-Fit
Index (GFI), Comparative Fit Index (CFI), and Root Mean Square Error of Approximation
(RMSEA) evaluated psychometrics. After removing three items with weak loadings, three
structural models were tested as follows: (a) unidimensional, (b) task vs. social cohe-
sion, and (c) attraction vs. integration. The unidimensional model showed the best fit
(χ2 = 177.33; GFI = 0.90; CFI = 0.92; RMSEA = 0.07) and high reliability, indicating that
cohesion can be treated as a single overarching construct. Task items exhibited higher
consistency than social items. In conclusion, the adapted version of the GEQ is a useful
tool for the evaluation of cohesion in Mexican university sports, although it is recom-
mended to improve social items and expand its application in different disciplines and
competitive levels.

Keywords: group cohesion; psychometric properties; university athletes; group environment;
questionnaire

1. Introduction
One of the topics widely debated in the literature is the cohesion of sports teams, since

performance and team environment depend directly on it. According to the definition
of cohesion, it is a “dynamic process that is reflected in the tendency for a group to stick
together and remain united in the pursuit of its instrumental objectives and/or for the
satisfaction of member affective needs” [1]. Carron et al. [2] proposed two main dimensions
within the theory of task cohesion, which aims at the achievement of collective objectives
and social cohesion, focusing on the emotional bonds between team members.

The conceptual model developed by Carron [3] differentiated between Group Inte-
gration and Attraction Individual Group. The first refers to how each member perceives
the team as an entity, while the second is defined as the degree of desire of one to partic-
ipate in the tasks and relationships of the team. These dimensions are categorized into
social and task perspectives according to the integration and attraction of the group, which
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gives rise to four subdimensions: Group Integration-Task (GI-T), Group Integration-Social
(GI-S), Individual Attraction to the Group-Task (ATG-T), and Individual Attraction to the
Group-Social (ATG-S).

Teams with high cohesion tend to manifest better performance, as their members work
together effectively to achieve common goals [4–6]. Communication is an important factor
in this process, as it can help increase cohesion and therefore improve collective perfor-
mance [7,8]; in addition, cohesion can also be affected by the individual, the group, and
psychosocial factors [4,5]. Studies have found that cohesion influences team effectiveness;
however, its impact may be conditioned by the quality of communication between team
members [7,8]. Empathy among teammates turns out to be a determinant for cohesion,
indicating that interpersonal relationships are key to developing a cohesive situation [7–9].

The Group Environment Questionnaire (GEQ; Carron et al. [10] was the original in-
strument developed to assess group cohesion in sport. In Spanish-speaking contexts, the
instrument was translated and adapted as the Team Environment Questionnaire (Cues-
tionario de Ambiente de Equipo; CAE) [11]. In this manuscript, we use the name GEQ to
refer to the original instrument and clarify that the term CAE corresponds to the Spanish
adaptation that served as the basis for the present validation with Mexican athletes.

Various international validations have reported differences in factorial structure and
reliability indices, highlighting the importance of considering cultural and contextual
factors. For example, studies in Brazil [12,13], Italy [14], New Zealand [15], Spain [16], and
China [17] have provided comparative psychometric evidence. These findings confirm
that while the GEQ is robust, some scales, particularly social cohesion, show weaker
psychometric performance depending on context. Table 1 summarizes these international
adaptations, including country, sample, factorial structure, and reliability.

Table 1. Psychometric studies and adaptations of the GEQ.

Country/Region Authors/Year Sample Factorial Solution Reliability
(α)

Brazil
Nascimento
Junior et al.,
2012 [12]

501 athletes 4-factor model,
item adjustments α 0.76–0.80

Italy Steca et al.,
2013 [14]

517 male
professionals
(basketball
and soccer)

4-factor structure,
with one
modified item

α 0.37–0.76

New Zealand
Whitton and
Fletcher,
2014 [15]

519 semi-elite
and elite teams

4 factor model; with
one modified item α 0.58–0.91

Spain Leo et al.,
2015 [16]

Professional
football players

4-factor model;
partial support α 0.60–0.82

Brazil
Nascimento
Junior et al.,
2016 [13]

441 soccer players 4 factors, with
16 modified items α 0.75–0.85

China Gu and Xue,
2022 [5]

326 active
Chinese athletes

4 factors, with
15 items α 0.71–0.87

The CAE has also been applied in several sport contexts. For instance,
Piasecki et al. [18] found significant effects of the GEQ on social cohesion in female basket-
ball players, while other studies demonstrated associations between cohesion, collective
efficacy, and performance [19–21]. However, some research also indicated that certain
initiation practices can negatively affect group cohesion [22,23].

Despite its extended use internationally, no scientific publications have examined the
CAE in Mexican university athletes. Therefore, it is necessary to investigate the psychomet-
ric properties of the CAE in this population to confirm its reliability and vitality. This will
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provide a useful and culturally adapted tool for Mexican sport psychology, allowing for
the design of interventions aimed at strengthening team cohesion. Consequently, the main
objective of this study was to present the psychometric properties of the CAE in Mexican
university athletes.

2. Materials and Methods
2.1. Design

Following the classification system proposed by Ato et al. [24], the present study is
framed in an instrumental research design. This design is justified by the analysis of the
psychometric properties of a questionnaire of psychological measures. This is a descriptive
and cross-sectional study, since data collection was carried out at a single time.

2.2. Participants

The study sample was non-probabilistic for convenience. A total of 226 male and
female university athletes over 18 years of age participated, with a mean age of 20.1
(SD = 2.44). The participants practiced different team sports such as basketball, baseball,
American football, football soccer, soccer, cheerleading, softball, and indoor volleyball.

2.3. Instruments

The CAE consists of 18 items distributed in four main scales: Individual Attraction
to the Group in the Task (ATG-T), which is made up of four items, and an example of
an item is “The team does not offer me too many opportunities to improve my personal
performance”; Individual Attraction to the Group in the Social (ATG-S), which is made up
of five items, and an example of an item is “For me, the team is one of the most important
social groups to which I belong”; Group Integration-Task (GI-T) which is made up of five
items, and an example of an item is “If any member of the team has problems in an exercise
(training) we are all willing to help him”; and Group Social-Integration (GI-S), which is
made up of four items, for example, “Teammates rarely go out together”.

Each item is assessed using a nine-point Likert scale, with options ranging from
(1) “Strongly Disagree” to (9) “Strongly Agree.” The interpretation of the results corre-
sponds to the fact that a higher numerical score reflects a higher degree of positive team
environment. However, items 1, 2, 3, 4, 6, 7, 8, 11, 13, 14, 17, and 18 are written in reverse,
so a lower score indicates a higher degree of team environment in these items. A total of
4 items out of the 18 of the questionnaires were adapted and the only change in all four was
the word “components” for “members” and “crew” for “friends”, for example, the original
item 11, “Team members prefer to be distracted with their team than to go out together”,
was modified to “Teammates prefer to be distracted by their friends than by teammates”.

2.4. Procedure

Mainly, the authors who performed the validation of the instrument in Spanish were
contacted to obtain their authorization for the validation in Spanish and to obtain the
original test and the way to process the data. The approval of the Research Ethics Committee
of the Faculty of Sports Organization (FOD) of the Autonomous University of Nuevo Leon
(UANL) was granted, with registration REPRIN-FOD-153.

For the collection of the sample, the consent of different organizations of the Faculties
of the UANL, such as the Faculty of Sports Organization, the Faculty of Psychology, the
Faculty of Public Accounting and Administration, and the Faculty of Mechanical and
Electrical Engineering, was requested for the application of the instrument in their various
representative sports teams. After obtaining acceptance and authorization from the coaches
of each team, visits were scheduled during the days and times established in their training.
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The athletes were notified of the objective of this study and the nature of the question-
naire. Participants were informed that they were free to leave the questionnaire at any time
if they were unwilling to participate, without this having any impact on them. They were
provided with a QR code that allowed them to complete the online instrument through the
Question Pro platform, once their doubts were resolved and their willingness to participate
was confirmed.

2.5. Data Analysis

Two databases were used for data analysis: SPSS (Statistical Package for the Social
Sciences) version 25 and JASP (Jeffreys’s Amazing Statistics Program) version 0.18.3 [Com-
puter software]. First, descriptive analyses of all the variables of the questionnaire were
carried out to obtain the mean and standard deviation, thus allowing us to understand
the general distribution of the answers and detect possible outliers. The Shapiro–Wilk test
statistic used to assess the normality of the distribution of responses for each item was used,
as well as the p-value associated with the same test for the normality of the distribution.

The internal consistency of the questionnaire was evaluated using Cronbach’s alpha
coefficient, used in each of the questionnaire scales as well as in all the items, to deter-
mine the homogeneity of the scales and their reliability. A Confirmatory Factor Analysis
(CFA) was then performed using the Maximum Likelihood (ML) estimation method and
evaluating several fit indices, including the Goodness of Fit Index (GFI), the Comparative
Fit Index (CFI), Incremental Fit Index (IFI), Bentler–Bonett Normative Fit Index (NFI),
Standardized Mean Square Residual (SRMR) and the Square Root of Mean Square Error
of Approximation (RMSEA). As for the reference values, CFI and IFI values > 0.95 and
RMSEA < 0.06 are considered indicators of an excellent fit [25], CFI and IFI values > 0.90
and RMSEA < 0.06 are considered acceptable [26]; for GFI values, a cut-off point greater
than or equal to 0.93 is recommended, and the NFI value is considered 0.95 as the best fit,
as well as <0.06 for SRMR [27].

3. Results
3.1. Descriptive Analysis

Descriptive statistics of the 18 items of the Team Environment Questionnaire (CAE)
are presented in Table 2. The means ranged from M = 3.98 (item 9) to M = 6.96 (item 10);
with standard deviations reflecting a moderate dispersion. Standard deviations indicate
a moderate and uniform dispersion between items. The Shapiro–Wilk test was statisti-
cally significant (p < 0.001), validating the normality of the results. Internal consistency
was different between the scales: Group-Task Attraction showed the highest reliability
(ω = 0.81), followed by Group-Social Attraction (ω = 0.65); in contrast, Group-Social
Integration (ω = 0.42) and, above all, Group-Task Integration (ω = 0.22).

3.2. Internal Consistency by Factors

For the evaluation of the reliability of the Equipment Environment Questionnaire
(CAE), the Omega coefficient (ω) and the internal consistency coefficients of Cronbach’s
alpha (α) were calculated, thus providing a robust estimate of the internal consistency of
the questionnaire. In the analysis process, three items from different scales were eliminated
to improve overall reliability. The excluded items were the following: item 5, which belongs
to the ATGS scale “Some of my best friends are on the team”; item 10, which belongs
to the GIT scale “The team stays together with the intention of achieving the proposed
performance objectives”; and item 15, which belongs to the GIS scale “Teammates would
like to spend more time together outside of the season”.
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Table 2. Descriptive analysis of the CAE items.

Scales M DT To K S-W p

ATG-S
ω = 0.65

1 6.83 2.67 −1.07 −0.1 0.77 <0.001
3 6.47 2.94 −0.70 −0.74 0.78 <0.001
5 5.82 3.08 −0.36 −1.41 0.83 <0.001
7 6.32 2.91 −0.68 −0.94 0.81 <0.001
9 3.98 2.66 0.44 −1.01 0.88 <0.001

ATG-T
ω = 0.81

2 6.05 2.82 −0.58 −0.97 0.85 <0.001
4 5.29 3.09 −0.12 −1.47 0.85 <0.001
6 5.93 2.86 −0.47 −1.11 0.86 <0.001
8 5.89 2.95 −0.46 −1.19 0.85 <0.001

GI-S
ω = 0.42

11 5.35 2.18 −0.09 −0.46 0.94 <0.001
13 4.45 2.64 0.23 −1.05 0.91 <0.001
15 5.56 2.24 −0.12 −0.53 0.93 <0.001
17 5.60 2.64 −0.25 −1.01 0.91 <0.001

GI-T
ω = 0.22

10 6.96 2.25 −0.93 −0.03 0.83 <0.001
12 5.85 2.77 −0.38 −1.13 0.88 <0.001
14 4.49 2.44 −0.16 −0.80 0.93 <0.001
16 6.78 2.69 −0.99 −0.29 0.78 <0.001
18 5.62 2.59 −0.28 −0.92 0.91 <0.001

Note. AGT-S: Attraction Group-Social; AGT-T: Attraction Group-Task; GI-T: Group Integration-Task; GI-S: Group
Integration-Social.

The results obtained from the reliability indices after the elimination of these items
(see Table 3) show that the Individual Attraction to the Task (ATG-T) scale has the highest
reliability values, with ω = 0.80 and α = 0.80. This scale is followed by the Integration-Task
(GIT), which shows ω = 0.73 and α = 0.71. On the other hand, the Individual Attraction to
the Task scale in its social dimension (ATG-S) reports values of ω = 0.71 and α = 0.61. In
contrast, the Degree of Integration-Social (GI-S) scale shows the lowest internal consistency
indices, with ω = 0.52 and α = 0.50. These results suggest that the ATG-T, ATG-S, and
GI-T scales have an adequate level of reliability, indicating a high degree of homogeneity
between their items.

Table 3. Internal consistency by factors.

Scale ω α M

ATG-T 0.80 0.80 23.17
ATG-S 0.71 0.60 23.61
GI-T 0.73 0.71 23.66
GI-S 0.52 0.50 15.42

Note. AG-T = Attraction Group-Social; AGT-T = Attraction Group-Task; GI-T = Group Integration-Task;
GI-S = Group Integration-Social.
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3.3. Confirmatory Factor Analysis

The different fit indices of the models are shown in Table 4. From the comparison of
the indices, we observed that the one-dimensional model (a) presented an efficient fit and
with a better fit (χ2 = 177.33, df = 84, p < 0.01; CFI = 0.92; RMSEA = 0.07), followed by the
bidimensional task/social model (χ2 = 330.18, df = 118, p < 0.01; CFI = 0.84; RMSEA = 0.08).
The attraction/integration model obtained the least favorable values (χ2 = 382.12, df = 134,
p < 0.01; CFI = 0.82; RMSEA = 0.09).

Table 4. Values of fit indexes of the models of GEQ.

Models χ2 Gl p GFI RMSEA CFI IFI NFI SRMR

Unidimensional 177.33 84 <0.01 0.90 0.07 0.92 0.92 0.87 0.05
Homework/Social 330.18 118 <0.01 0.96 0.08 0.84 0.84 0.78 0.08
Attraction/Integration 382.12 134 <0.01 0.95 0.09 0.82 0.82 0.75 0.07

Note. GFI = Goodness of Fit Index; RMSEA = Root Mean Square Approximation Error; CFI = Comparative
Fit Index; IFI = Incremental Adjustment Index; NFI = Normalized Fit Index; SRMR = Standardized Average
Quadratic Residual.

The latent structure of the CAE was examined by contrasting three theoretical models
of cohesion: (a) a one-dimensional model that posits the existence of a general factor
(Figure 1) by eliminating three items (5, 10, and 15) with a good correlation of 0.89 between
their scales; (b) a two-dimensional social/task model (Figure 2) where item 9 “For me,
the team is one of the most important social groups to which I belong” is eliminated,
showing correlation between factors of 0.95; and (c) two-dimensional attraction/integration
model maintaining the total of the 18 items (Figure 3), yielding a correlation value of
0.91. Although the three models evaluated presented acceptable indices, the high similarity
between the factors supports the choice of the one-dimensional model, especially in contexts
of psychological 213 intervention.

Figure 1. One-dimensional model.

Confirmatory Factor Analysis (CFA) showed that the one-dimensional model pre-
sented a better fit compared to the four- and two-factor solutions. After the elimination
of items 5, 10, and 15, the adjustment indices improved (CFI = 0.92; RMSEA = 0.07;
SRMR = 0.05). Although these values are considered acceptable, they are at the lower limit
of what is recommended and do not reach excellent levels.
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Figure 2. Two-dimensional social/task model.

Figure 3. Two-dimensional attraction/integration model.

Regarding internal consistency, the coefficients ranged from ω = 0.52 to ω = 0.81.
The Group-Social Integration (GI-S) scale was the one that showed the lowest reliability
(ω = 0.52; α = 0.50), while the other dimensions presented moderate to adequate values.

3.4. Bivariate Correlations Between Partial Scales

The bivariate correlations between the scales of the group cohesion model are shown
in Table 5; the results show that all correlations were statistically significant (p < 0.001),
indicating substantial relationships between the dimensions evaluated. The highest magni-
tude relationship between ATG-T and ATG-S is observed (r = 0.66, ** p < 0.001), and within
the task, the relationship between ATG-T and GI-T reached r = 0.19 (* p < 0.01), while the
association between the two social scales—ATG-S and GI-S—was r = 0.38 (** p < 0.001).
Finally, GI-T and GI-S showed a moderate coefficient of r = 0.20 (p < 0.05).
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Table 5. Bivariate correlations between partial scales.

Scales ATG-T ATG-S GI-T

ATG-T -
ATG-S 0.66 *** -
GI-T 0.19 ** 0.23 ** -
GI-S 0.38 ** 0.38 *** 0.20 *

Note. ATG-T = Attraction to the Group-Task; ATG-S = Attraction to the Group-Social; GI-T = Group Integration-
Task; GI-S = Group Integration-Social. * p < 0.05, ** p < 0.01, *** p < 0.001.

4. Discussion
The objective of this study was to present the psychometric properties of the CAE for

the adaptation and validation of the instrument to Mexican university athletes, so it was
proposed, in the first place, to examine the psychometric properties through the application
of the questionnaire in this population and then the evaluation of the adjustment indices.
In the initial factor analysis, three items were identified that did not fit the model, which
affected the validity of the model. Items 5, 10, and 15 presented low factor loads and poor
individual reliability, so they were eliminated, respecting the theoretical structure of the
model, following the elimination criteria. The elimination was based on factor loads below
the recommended threshold of 0.50, which compromises the validity of the item [28]. As a
result, an adjusted version was obtained, increasing its validity without compromising the
representation of group cohesion in the evaluated population.

The finding of low reliability in the GI-S scale coincides with reports in other cultural
contexts, but in the case of Mexican university athletes, it can be explained by different
factors: (1) cultural issues, since social activities within the teams are not always perceived
as central to the university sports experience; (2) possible nuances of translation or adapta-
tion in the wording of the items; and (3) characteristics of the sample, composed mainly of
athletes from collective disciplines, where the emphasis on the task tends to predominate
over social aspects. These results are consistent with what has been found in previous
adaptations, where the dimension of social cohesion has shown psychometric weaknesses
in different cultural contexts, such as in Brazil [13] and China [17]. These findings suggest
the need to review and more accurately adapt reagents of this scale in future research.

The one-dimensional model presented acceptable but not excellent fit indices
(CFI = 0.92; RMSEA = 0.07), which requires interpreting it with caution. However, there
are grounds to sustain this choice in this context. First, previous validations have also
reported difficulties in achieving optimal indices with the original four-factor solution,
in addition to pointing out high correlations between the dimensions that question their
independence [12,16]. Secondly, from an applied perspective, the reduction to a global
measure allows for a simpler and more efficient tool for sports psychology, especially
in intervention scenarios where time and resources are limited. Therefore, although
the one-dimensional model does not completely resolve the theoretical debate, it rep-
resents a viable and significant alternative for the evaluation of cohesion in Mexican
university athletes.

Finally, it is useful to distinguish between theoretical and practical implications.
Theoretically, the results contribute to the debate on whether cohesion should be con-
ceived as a multidimensional or global construct. Although the original model proposes
four factors [1], the evidence obtained suggests that a one-dimensional representation
may be valid in certain cultural contexts [12,13,16,17]. In practice, from the perspective
of psychology applied to sport, the one-dimensional model is advantageous in allowing
rapid diagnoses and simple comparisons between teams, which has been pointed out
as a key utility in sports intervention contexts [29,30]. This is especially useful in brief



Societies 2025, 15, 259 9 of 11

interventions, where a global indicator of cohesion is required to facilitate decision-making
by psychologists and coaches.

5. Conclusions
The validation of the CAE in Mexican university athletes is an important first step

for the evaluation of group cohesion in the sports context. This instrument allows for a
quantitative measurement of task cohesion and social cohesion, offering indicators that
can be complemented with qualitative information derived from the direct experience of
athletes. In this way, it is possible to generate a comprehensive analysis of the dynamics
that influence the collective performance and effectiveness of teams.

A few potential limitations should be considered when interpreting the present study’s
findings. The research relied on convenience sampling from a single university (UANL),
which restricts the generalization of the findings. Furthermore, the sample was composed
mainly of athletes from team sports and had an unbalanced gender distribution, factors
that may have influenced both the factorial structure and the reliability indices obtained.

Based on these findings, future research should focus on refining the wording of the
items of the Group Integration-Social (GI-S) scale through cultural and linguistic adapta-
tions, as well as on incorporating qualitative methodologies (focus groups or cognitive
interviews) that allow for a more accurate capture of the perception of social cohesion in
Mexican teams [13,17]. It is also necessary to conduct multi-group analyses to examine
measurement invariance by gender, sport type (individual vs. team), and competitive level,
to evaluate the robustness of the unidimensional model in different contexts [14,15].

Considering future studies, it is recommended to incorporate longitudinal designs
to analyze how cohesion evolves throughout a sports season and how it is related to
variables such as motivation, performance, and collective efficacy [29]. Expanding the
adaptation of the CAE to other populations and sports disciplines in Mexico will strengthen
its applicability and consolidate its use as a valuable tool for both research and applied
intervention in sport psychology.
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Abbreviations
The following abbreviations are used in this manuscript:

GI Group Integration
ATG Individual Attraction to the Group
ATG-T Individual Attraction to the Group-Task
ATG-S Individual Attraction to the Group-Social
GI-S Group Integration-Social
GI-T Group Integration-Task
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