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Analyzing the impact of
team-building interventions on
team cohesion in sports teams: a
meta-analysis study

Sang Hyun Kwon*

Department of Physical Education, Yonsei University, Seoul, Republic of Korea

Introduction: Participation in team sports requires collaboration among multiple
individuals over an extended period. Success in the game relies on more than just
individual excellence; it necessitates effective teamwork. Team-building interventions
have been shown to enhance team functioning, particularly in fostering cohesion
among sports teams. This study aims to identify crucial factors in team-building
interventions that contribute to improved team cohesion in sports teams.

Methods: A comprehensive meta-analysis of 15 articles was conducted to
identify the crucial factors in team-building interventions that contribute to
improved team cohesion in sports teams. The analysis focused on the age of
participants, level of performance, and duration of interventions.

Results: The results of the analysis revealed that the positive impact of team-building
was found to be most pronounced when the participants were between 15 and 20
years old, performed at collegiate teams, and engaged in interventions lasting more
than 2 weeks. Among the four types of cohesion in sports teams, individual attraction
to the group task (ATG-T) emerged as the aspect most influenced by team-building
interventions.

Discussion: These findings provide valuable insights into the factors influencing the
success of team-building interventions in enhancing team cohesion within sports
teams.

KEYWORDS

group cohesion, group-based intervention, interactive sports, meta-analysis,
teambuilding

1 Introduction

Psychological interventions in sports have proven effective in enhancing athletes’ skill
development, team cohesion, and team performance. Among these interventions, team-
building has emerged as a prominent strategy for promoting effective collaboration among
team members, thereby strengthening cohesion and team performance in sports teams. This
approach has been employed to optimize the functionality of sports teams, resulting in
improved team performance.

This study aims to explore the impact of team-building interventions on cohesion within
sports teams. While numerous investigations have reported favorable effects of team-building
on team cohesion (Cogan and Petrie, 1995; Prapavessis et al., 1996; Stevens and Bloom, 2003;
Senécal et al., 2008; Kim and Kim, 2012; Durdubas and Koruc, 2023; Tassi et al., 2023), it
remains challenging to assert that team-building interventions yield effective results. Some
studies, such as those by Bloom and Stevens (2002), Kilty (2000), Kwon (2022), Prapavessis
et al. (1996), and Rainey and Schweickert (1988), did not report positive developments in
group cohesion.
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Moreover, improvements in cohesion achieved through team-
building interventions were sometimes transient, with studies
indicating that cohesion levels were not sustained throughout the
season (Cogan and Petrie, 1995; Stevens and Bloom, 2003). Drawing
definitive findings about the effectiveness of team-building in sports
is complicated by the diversity of methods and designs employed in
these interventions, which yield unexpected results and necessitate an
integrated examination of previous studies.

In the meta-analysis conducted by Carron et al. (2002), the
impact of team-building on four subgroups of cohesion - GI-T
(group integration-task), GI-S (group integration-social),
ATG-T (individual attractions to the group-task), and ATG-S
(individual attractions to the group-social) - was examined, with
reported effect sizes of 0.471, 0.349, 0.676, and 0.463. Martin
et al. (2009) conducted a meta-analysis on team-building
interventions within sports teams, reporting an effect size of
0.427.  Their that
interventions had the most substantial impact on cognitions

analysis  revealed team-building
(g=0.799), with goal setting as the exclusive method coming in
second (g=0.714). The effect sizes of task and social cohesion
were 0.263 and 0.214.

While team-building is known to have a positive effect on team
cohesion, in actual application, its implementation time is limited.
Therefore, to ensure that the cohesion effect is evident in sports teams,
understanding the factors that should be considered in team-building
interventions is crucial. This study seeks to determine which
moderator variables such as gender, age, athletes’ level, group size, and
intervention duration, enhance the effect and which factors do not
need to be considered.

2 Methodology

This methodology conforms to the relevant guidelines of the
Preferred Reporting Items of Systematic Reviews and Meta-Analyses
(PRISMA) Statement and ensures that the necessary scientific
information is provided in the field (Page et al., 2021).

2.1 Study selection and inclusion criteria

For this meta-analysis, literature selection focused on research
studies examining the effectiveness of team-building interventions
in interactive sport teams. The selection process followed rigorous
and systematic procedures, incorporating keyword searches in
computerized  databases and employing a snowball
sampling approach.

The computer-based search covered various databases, including
PsychINFO, PsycARTICLES, SPORT Discus, and Google Scholar.
This comprehensive search strategy involved using a range of
keywords, such as “team-building in sport) “team-building
intervention in sport) “team-building and cohesion,” and
various combinations.

Two independent reviewers extracted the following data from
each article: study design, total number of participants, gender, age,
intervention duration, and athletes’ skill level. The accuracy of the
extracted or calculated data was verified by comparing the data

collection forms of the two investigators.
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2.2 Dependent variables: cohesion

Team-building in sports teams can yield various outcomes,
including enhanced cohesion. Carron and Spink (1993) developed a
conceptual framework for team-building interventions in sports
teams, designating group cohesiveness as the primary result of this
process. Within this framework, four subgroups of cohesion,
specifically GI-T, GI-S, ATG-T, and ATG-S, serve as dependent
variables when assessing the impact of team-building interventions
(Eys and Kim, 2017).

2.3 Moderating factors

2.3.1 Gender

Within the studies under review, two distinct demographic
cohorts were examined. Specifically, 5 studies with 38 cases focused
on male participants, while 10 studies with 14 cases centered around
female participants.

2.3.2 Age of participants

The participants’ ages were divided into three groups: under the
age of 15, 15-20years old, and over 20. Specifically, two studies with
eight cases focused on participants under 15, while nine studies with
29 cases targeted the 15-20 age group, and four studies with 15 cases
focused on participants over the age of 20.

2.3.3 Sample size

The sample size was categorized into three groups: under 20
participants, 20-30 participants, and over 30 participants. More
specifically, five studies with 17 cases were centered on under 20
participants, while another five studies with 18 cases were aimed at the
20-30 participants group. Additionally, five studies with 17 cases were
focused on participants comprising over 30 participants.

2.3.4 Skill level

The analysis covered a range of team proficiency levels. High
school and collegiate teams were each represented in five studies with
16 effect sizes, whereas professional club teams were featured in five
studies with 20 effect sizes.

2.3.5 Length of intervention

This study also investigated the duration of a team-building
intervention as a potential moderator for their effectiveness. The
intervention durations were classified into three groups: less than
2 weeks, 2 to 20 weeks, and 20 weeks or more. There were 8 studies
with 32 cases that fell within the 2 to 20 weeks category, while 6 studies
with 18 cases had intervention lasting over 20 weeks. Additionally, one
study with two cases had an intervention duration of less than 2 weeks.

2.4 Coding methodology

Following established norms for meta-analytic research,
we meticulously designed our coding procedure to thoughtfully
capture and quantify crucial study characteristics and outcomes. Our
comprehensive coding approach involved systematically extracting 11
essential pieces of information from each study. This included details
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such as authorship, year of publication, study setting, study design
type, sport type, duration of intervention, athletes’ skill level, gender
of participants, number of participants in experimental and control
groups, means and standard deviations of intervention effectiveness
at pretest and posttest, as well as effect size or measures of effectiveness.

2.5 Effect size calculations

The computation of effect sizes was conducted using R-4.3.2 for
Windows.! This program provides various options for calculating
effect sizes, and we chose Hedges g (Hedges and Olkin, 2014), an effect
size adjusted to consider differences in sample size and sample
variance. In interpreting the magnitude of effect sizes, we followed
Cohen’s (1988) guidelines. Specifically, a Hedges g of 0.80 was
considered a large effect size, 0.50 signified a medium effect size, and
0.20 indicated a small effect size.

3 Results
3.1 Study selection

Following a database search, a total of 1,928 documents were
initially identified, with 35 documents found through snowballing
methods. After removing duplicates, 1,752 articles remained.
Subsequently, 525 articles were excluded based on title screening.
Application of the inclusion criteria led to the exclusion of an
additional 664 articles. This left us with 121 articles that underwent
full-text screening, focusing on articles potentially relevant to the
impact of team-building interventions on cohesion in sports teams.
To ensure methodological rigor, studies lacking the necessary
statistical information for calculating effect sizes were excluded from
the meta-analysis. Following these criteria, a total of 15 studies,
comprising 52 cases, were considered eligible for inclusion in the
meta-analysis (refer to Figure 1 for details).

3.2 Assessment of risk of bias

To assess the risk of bias in the included articles, we used the
Cochrane Risk of Bias Tool (Higgins and Altman, 2008). This tool
assesses each article based on a checklist comprising five items:
randomization process, deviation from the intended intervention,
missing outcome data, measurement of the outcome, and selection of
the reported result. We then categorized each article’s overall bias risk
as low risk (indicating low risk across all items), some concerns, and
high risk (indicating high risk of bias in at least one domain). Low risk
indicates better methodological quality, while high risk suggests a high
risk of bias.

Figure 2 provides a visual representation of risk of bias evaluations
for each domain of the Cochrane Risk of Bias tool. Out of all included
articles, 1 article (6.7%) had a low overall risk of bias, while 14 articles
(93.3%) exhibited a high overall risk of bias. However, except for the

1 r-project.org
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randomization process domain, the other four checklist items showed
low risk across all 15 articles.

The high prevalence of ‘high’ risk is attributed to the inherent
challenges in randomly selecting teams, particularly in studies
involving interactive sports teams. This difficulty arises from the
complexities associated with randomly assigning teams in research
focused on sports team dynamics.

3.3 Overall analysis

3.3.1 Overall effect size

The meta-analysis results, drawn from 52 individual cases
extracted from 15 papers, are presented in Table 1. The table covers
both the overall analysis and outcomes related to five moderating
variables influencing cohesion. Additionally, Figure 3 illustrates a
forest plot depicting effect sizes for the 52 individual cases. The overall
analysis of these cases showed a significant moderate effect size
(ES=0.65, 95% CI=[0.40; 0.91]) of team-building intervention on
cohesion. Additionally, the I* heterogeneity statistic indicated a
significant level of heterogeneity at 96.9%.

3.3.2 Publication bias

To assess the potential presence of publication bias in our meta-
analysis of team-building intervention on cohesion, we utilized a
funnel plot for visual examination, as illustrated in Figure 4. In an
ideal scenario without publication bias, data points (depicted as solid
circles) from individual case studies would exhibit a symmetrical
distribution. Any deviation from this symmetry suggests the potential
presence of publication bias. As seen in Figure 4, the distribution of
effect sizes is slightly left-skewed.

Applying the trim-and-fill method by Duval and Tweedie (2000)
reveals that 15 missing studies on the right side are required to achieve
symmetry in the funnel plot. The required 15 additional cases are
shown on the right as hollow circles in Figure 4.

We also assessed publication bias using Rosenthal’s (1979) fail-safe
N (Ng) concept. When N, exceeds 5k+ 10, where k represents the
number of included case studies, it is unlikely to substantially impact
the average effect size. In our specific study, with k equal to 52, the
meta-analysis results remain stable as long as the Ny exceeds 270. Our
Nj; value is 2,570, well above the 270 threshold, emphasizing the
robustness of the meta-analysis. In simpler terms, even if more than
2,570 studies with zero effect size were introduced, the overall results
would remain largely unaltered.

According to the trim-and-fill method by Duval and Tweedie
(2000), an adjusted effect size of 1.00 (95% CI=[0.75; 1.25]), larger
than the calculated effect size of 0.65, is presented.

3.4 Type of cohesion measure

Table 1 presents 52 effect sizes calculated for four cohesion
types (GI-T, GI-S, ATG-T, and ATG-S). Notably, task cohesion
exhibited a larger effect size than social cohesion. ATG-T showed
a significant large effect size (ES=1.06, 95% CI=[0.17; 1.95]).
The other three cohesion types, GI-T (ES=0.56, 95% CI=[0.23;
0.89]), ATG-S (ES=0.56, 95% CI=[0.22; 0.91]), and GI-S
(ES=0.52,95% CI=[0.01; 1.02]), showed a moderate effect size.
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Papers identified through Papers identified through
database searching other sources
(n=1,928) (n=35)
Papers after duplications removed Removing duplicates
(n=1,752) (n=211)
Papers after duplications removed Papers excluded at title
(n=1.227) (n=525)
664 articles excluded on the
Abstracts screened R L
> basis of abstract
(n=563)
Book chapter (#=17)
Duplicate study (n=65)
No academic study (n=51)
Research design did not include the
assessment of an intervention (»= 121)
Non sport studies (7=224)
Invention to individuals rather than teams
(m=128)
No outcome of interest (#=58)
v
Full-texts screened 106 articles excluded:
(n=121) Research design did not include the
assessment of an intervention (n= 20)
Inappropriate study design (#=32)
Not an interactive sports (n=8)
Effect size could not be calculated (#=19)
Data were not fully presented (n=6)
Insufficient information to determine
! eligibility (n=21)
Y
Studies suitable for inclusion in a
meta-analysis (n=15)
FIGURE 1
Flowchart of the systematic review process according to the PRISMA protocol declarations.

According to meta-ANOVA, the differences between the four
cohesion types were not statistically significant (F(3, 48) =1.312,
p>0.05).

3.5 Moderator variables

This study examined the effectiveness of team-building
concerning five different moderators. These moderators encompassed
the effectiveness of team-building on cohesion across gender, age,
sample size, intervention duration, and athletes’ skill level. Notably,
the only significant moderator identified was athletes’ skill level. No
statistically significant differences were observed within the other four
moderators (refer to Table 2 for details).
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3.5.1 Gender

As indicated in Table 2, there is a slightly larger effect size for male
athlete teams (ES=0.66, 95% CI=[0.32; 1.00]) compared to female
athlete teams (ES=0.63, 95% CI=[0.43; 0.84]). However, the
difference is not statistically significant (p >0.05).

3.5.2 Age

We categorized the ages of the participants into three groups. In
the 15-20years old category, we observed a significant large effect size
(ES=0.88, 95% CI=[0.60; 1.15]), while those under the age of 15
showed a significant moderate effect size (ES=0.48, 95% CI=[0.17;
0.78]). However, the effect size (ES=0.25, 95% CI=[-0.45; 0.96]) for
those over the age of 20 was not statistically significant. The meta-
ANOVA analysis indicated that the difference between these three
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Study ID
Tassi et al. 2023

Durdubas & Koruc 2021
Leo et al. 2021

Senecal et al. 2008
Stevens & Bloom 2003
Prapavessis et al. 1996
Cogan & Petrie 1995
Kim & Kim 2012

Kim 2017

Rovio et al. 2012
Bruner et al. 2020

Lee et al. 2022

Bloom & Stevens 2002
Shipherd et al. 2014
Kwon 2022
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FIGURE 2
Assessment of risk of bias in the included studies.

o
<
3
s

‘ Low risk

! Some concerns

High risk

D1 Randomisation process

D2 Deviations from the intended interventions
D3 Missing outcome data

Measurement of the outcome

D5 Selection of the reported result

TABLE 1 Effect sizes of dependent variables.

Dependent Effect = I? (%) 95% ClI

variable size UL
Overall 52 0.65 96.9 0.39 0.91
GI-T 14 0.56 96.8 0.23 0.89
GI-S 15 0.52 96.7 0.01 1.02
ATG-T 11 1.06 97.9 0.17 1.95
ATG-S 12 0.56 96.6 0.22 091

categories was not statistically significant (p>0.05). Consequently, age
was not identified as a significant moderator in this study.

3.5.3 Sample size

The sample size was divided into three groups. In the category
with 20-30 participants, we observed a significant large effect size
(ES=0.85, 95% CI=[0.49; 1.21]). Additionally, the category with
under 20 participants showed a significant moderate effect size
(ES=0.64, 95% CI=[0.49; 1.21]). However, the effect size (ES=0.50,
95% CI=[-0.03; 1.31]) for those over 30 participants was not
statistically significant. The meta-ANOVA analysis indicated that the
difference between these three categories was not statistically
significant (p>0.05). Consequently, the sample size was not identified
as a significant moderator in this study.

3.5.4 Length of intervention

The team-building interventions in our study varied in duration,
ranging from 1 day to the entire sports season. As shown in Table 2, a
significant moderate effect size (ES=0.69, 95% CI=[0.31; 1.06]) was
observed for interventions lasting between 2 and 20weeks.
Additionally, a significant moderate effect size was evident for
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interventions extending for 20weeks or longer (ES=0.62, 95%
CI=[0.43; 0.82]). However, the effect size (ES=0.31, 95% CI=[—0.97;
1.60]) for intervention durations less than 2 weeks was not statistically
significant. The meta-ANOVA analysis indicated that the difference
between these three categories was not statistically significant
(p>0.05). Consequently, the length of intervention was not identified
as a significant moderator in this study.

3.5.5 Skill level of the athletes

As outlined in Table 2, we observed a significant large effect size
(ES=1.13, 95% CI=10.53; 1.72]) in the category of collegiate teams,
while we identified a significant moderate effect size (ES=0.77, 95%
CI=[0.59; 0.95]) in the category of high school teams. However, the
effect size (ES=0.40, 95% CI=[—-0.02; 0.83]) was not statistically
significant for professional teams.

According to the meta ANOVA and post-hoc test results,
significant differences (p <0.05) in the effectiveness of team-building
on cohesion were found between collegiate teams and professional
teams. Consequently, athletes’ skill level can act as a moderator in the
effectiveness of team-building intervention on cohesion.

3.6 Meta-regression analysis

We conducted meta-regression analyses to explore the association
between three independent variables (age, sample size, and duration
in weeks) and the effect size. The results of meta-regression analysis
showed that the effect size tend to decrease with mean age, although
this association did not reach statistical significance (p >0.05) (refer
to Figure 5 and Table 3). Furthermore, the relationships between
sample size and effect sizes, as well as the relationship between
duration in weeks and effect sizes, did not show statistical significance
(p >0.05) (refer to Table 3).
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Weight Weight
Study TE SE(TE) 95%-Cl (common) (random)
Bloom et al. 2002 1.6000 5.6000 e 1.60 [-9.38; 12.58] 0.0% 0.1%
Bloom et al. 2002 0.2035 9.8300 0.20 [-19.06; 19.47] 0.0% 0.0%
Bloom et al. 2002 0.3072 5.8600 —— 0.31 [-11.18; 11.79] 0.0% 0.0%
Bruner et al. 2020 0.4535 0.8600 = 045 [-1.23; 2.14] 0.0% 1.2%
Bruner et al. 2020 0.1176 1.0200 —'i- 0.12 [-1.88; 2.12] 0.0% 1.0%
Cogan & Petrie 1995 0.4375 0.1463 3 044 [ 0.15; 0.72] 0.8% 2.4%
Cogan & Petrie 1995 0.1552 0.1433 I; 0.16 [-0.13; 0.44] 0.9% 24%
Cogan & Petrie 1995 0.1755 0.1434 : 0.18 [-0.11; 0.46) 0.9% 2.4%
Durdubas & Koruc 2023 1.1273 0.0603 X 1.13 [ 1.01; 1.25) 5.0% 2.5%
Durdubas & Koruc 2023 0.4813 0.0535 : 048 [ 0.38; 0.59] 6.3% 2.5%
Kim & Kim 2012 1.5837 0.0922 ! 158 [ 1.40; 1.76) 2.1% 2.5%
&m & K?m 2012 2.7872 0.1383 : 279 [ 2.52; 3.06) 0.9% 2.4%
Kim & Kim 2012 0.9920 0.0788 ; 0.99 [ 0.84; 1.15] 2.9% 2.5%
Kim & Kim 2012 1.0679 0.0802 1.07 [ 091; 1.23] 2.8% 2.5%
Kim et al. 2017 1.3500 0.4000 - 135 [ 0.57; 2.13) 0.1% 2.0%
Kim etal. 2017 -1.0169 0.5900 e -1.02 [-2.17; 0.14] 0.1:/0 1.6:6
K!m etal. 2017 3.3125 0.1600 : 331 | 3.00: 3.63) 0.7°/o 2.4:’»
Kim et al. 2017 1.3171 0.4100 e 1.32 [ 0.51; 212 0.1% 2.0%
Kwon 2022 -0.2375 04210 + -0.24 [-1.06; 0.59] 0.1% 2.0%
Kwon 2022 -0.5081 0.4330 - -0.51 [-1.36; 0.34] 0.1% 1.9%
Kwon 2022 -1.0211 0.2840 * -1.02 [-1.58; -0.46] 0.2:Aa 2.2:/6
Kwon 2022 -0.6582 0.4710 - -0.66 [-1.58; 0.26] 0.1% 1.9%
Lee et al. 2022 0.1739 0.4600 T 0.17 [-0.73; 1.08] 0.1% 1.9%
Lee et al. 2022 0.3396 0.5300 3 0.34 [-0.70; 1.38] 0.1% 1.8%
Lee et al. 2022 0.4921 0.6300 T+ 049 [-0.74; 1.73] 0.0% 1.6%
Lee et al. 2022 0.4667 0.4500 0:' 047 [-0.42; 1.35] 0.1% 1.9%
Leo 2021 0.6901 0.0802 ¢ 0.69 [ 0.53; 0.85] 2.8% 2.5%
Leo 2021 0.0414 0.0757 , 0.04 [-0.11; 0.19] 3.2% 2.5%
Leo 2021 1.0436 0.0860 f 1.04 [ 0.88; 1.21) 2.5% 2.5%
Leo 2021 0.2979 0.0766 . 0.30 [ 0.15; 0.45) 3.1% 2.5%
Prapavessis etal. 1996 0.1288 0.0558 : 0.13 [ 0.02; 0.24] 5.8% 2.5%
Prapavessis et al. 1996 -0.1085 0.0558 A -0.11 [-0.22; 0.00] 5.8% 2.5%
Prapavessis et al. 1996 -0.0790 0.0558 J -0.08 [-0.19; 0.03] 5.8% 2.5%
Prapavessis etal. 1996 0.2076 0.0560 k 0.21 [ 0.10; 0.32) 5.8% 2.5%
Rovio et al. 2012 0.1410 0.7800 0.14 [-1.39; 1.67] 0.0% 1.3%
Rovio et al. 2012 0.1792 1.0600 0.18 [-1.90; 2.26) 0.0% 0.9%
Rovio et al. 2012 0.7447 0.9400 0.74 [-1.10; 2.59] 0.0% 1.1%
Rovio et al. 2012 0.8049 1.2300 0.80 [-1.61; 3.22] 0.0% 0.8%
Senecal 2008 0.7196 0.0495 0.72 [ 0.62; 0.82] 7.4% 2.5%
Senecal 2008 0.7770 0.0500 u 0.78 [ 0.68; 0.88] 7.2% 2.5%
Senccal 2008 11092 00537 '- TH {100 101 e  2o%
eneca : i g R ety B .37% 0%
Shipherd et al. 2014 0.9897 0.9700 : 0.99 [-0.91; 2.89] 0.0% 1.0%
Shipherd et al. 2014 0.7246 1.3800 t 0.72 [-1.98; 3.43] 0.0% 0.7%
Shipherd et al. 2014 4.1486 0.7400 | - 415 [ 2.70; 5.60] 0.0% 1.4%
Shipherd et al. 2014 1.7928 1.1100 : 1.79 [-0.38; 3.97] 0.0% 0.9%
Stevens & Bloom 2003  0.2290 0.1221 ! 0.23 [-0.01; 0.47] 1.2% 2.4%
Stevens & Bloom 2003  0.6778 0.1283 0.68 [ 0.43; 0.93] 1.1% 2.4%
Tass? et al. 2023 0.0803 0.0788 0.08 [-0.07; 0.23] 2.9% 2.5%
Tassi et al. 2023 1.0801 0.0901 1.08 [ 0.90; 1.26) 2.2% 2.5%
Tassi et al. 2023 0.7563 0.0843 0.76 [ 0.59; 0.92] 2.6% 2.5%
Tassi et al. 2023 0.7563 0.0843 0.76 [ 0.59; 0.92] 2.6% 2.5%
Common effect model 0.62 [ 0.59; 0.64) 100.0% -
Random effects model 0.65 [ 0.40; 0.91) == 100.0%
Heterogeneity: 1% = 97%, 1> = 0.6767, p < 0.01
FIGURE 3
Forest plot of meta-analysis for team building intervention on cohesion in sports teams. The individual effect sizes are identified as Hedges g with
lower and upper limits of 95% Cls.

4 Discussion

The main goal of this meta-analysis is to assess the impact of
team-building interventions on cohesion, a critical element in
sports teams that plays a pivotal role in task execution and fostering
social interactions (Carron and Spink, 1993; Carron et al.,, 1997). If
team-building interventions focused on fostering cohesion can
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establish a sense of unity among team members, they have the

potential to serve as catalysts for enhancing overall
team performance.

Our study’s key finding is that team-building activities indeed
improve cohesion in sports teams. Among various measures of
cohesion, we found that team-building interventions were most

successful in enhancing ATG-T, followed by GI-T, GI-S, and
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ATG-S. Some team-building activities focus on social aspects, like
team camping trips (Cogan and Petrie, 1995), ropes and challenge
courses (e.g., Meyer, 2000), and informal social gatherings (e.g.,
Yukelson, 1997). These activities are likely to enhance social cohesion
within the team. On the other hand, other team-building activities
concentrated on team goals and tasks, such as team goal-setting (e.g.,
Senécal et al., 2008; Kim et al., 2017; Durdubas and Koruc, 2023), tasks
relevant to team performance (e.g., Leo et al., 2021), clarifying roles
(e.g., Tassi et al., 2023), and adhering to team norms (e.g., Prapavessis
et al.,, 1996). These activities are expected to primarily improve task
cohesion within the team. Notably, our analysis revealed a stronger
impact of team-building activities on task cohesion compared to social
cohesion due to the predominant focus on tasks and objectives rather
than social interactions in the studies examined.

Another aim of our study is to explore how various moderator
variables affect the improvement of cohesion through team-building
intervention. Several findings are associated with the influence of
moderators. To begin with, we explored gender as a potential
moderator. The findings indicate that team-building interventions are
equally effective for teams composed solely of females as well as those
with only males. In our meta-analysis, using gender served as a
potential moderator, the results of the meta f-test showed no
significant difference (p>0.05) in the effectiveness of team-building
interventions applied to both men’s and women’s teams. This aligns
with the results reported by Martin et al. (2009).

In this study, the second potential modulator under scrutiny was
the age of participants. We categorized subjects of individual study
into three age groups, and then the effect size was calculated with age
as a moderate variable. We found that the age category of 15-20
exhibited a large effect size, while the category under 15years old
showed a significant moderate effect size. However, there was no
significant effect size observed for the category of those aged over
20years. Consequently, we can conclude that team-building is most
effective for sports teams with members between 15 and 20years old,
while it does not show effectiveness for sports teams with members
aged over 20.
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In our analysis, the third potential modulator we explored was
sample size. We classified the sample size of each study into three
groups, and then the effect size was calculated with sample size as a
moderate variable. In the group with 20-30 participants, a significant
large effect size was observed, while the category with under 20
participants showed a significant moderate effect size. However, there
was no significant effect size observed for the category of those with
over 30 participants. As a result, we can conclude that team-building
is most effective for sports teams ranging from 20 to 30 members,
while it does not show effectiveness for sports groups with over
30 members.

In our analysis, the fourth potential modulator we explored was
athletes’ skill level, which turned out to be the only significant
moderator in this study. Team-building interventions were most
effective for collegiate teams, followed by high school teams, while the
effectiveness in professional teams did not reach statistical significance
(p>0.05). This discrepancy may be explained by a potential ceiling
effect, given that professional athletes typically possess a strong
understanding of cohesion. Consequently, while professional teams
do benefit from team-building interventions, the extent of
improvement may be comparatively modest due to their already
robust cohesion and training. The meta-ANOVA indicated that the
differences between the three groups were statistically significant
(p<0.05), and the post-hoc test revealed that the effect size of the
collegiate team was larger than that of the professional club team.
Thus, it can be concluded that team-building is most effective for
collegiate sports teams, while it does not show effectiveness for
professional club teams.

Moving on to the fifth potential modulator, we explored
intervention duration. The articles in this meta-analysis encompassed
team-building interventions with durations ranging from a single day
to an entire sports season. Notably, interventions lasting less than
2weeks did not yield noticeable improvements in cohesion and were
not statistically significant, aligning with the findings of Martin et al.
(2009). Conversely, Shipherd et al. (2014) conducted a single-day
team-building intervention with a collegiate rugby team and observed
a significant increase in team cohesion. These disparities in
intervention duration underscore the need for meta-analytic
investigations to gain a comprehensive understanding of the optimal
duration required for team-building interventions to enhance
cohesion in future studies.

Although numerous studies have demonstrated the positive
effects of team-building interventions on cohesion, there are
instances, as seen in some studies (Prapavessis et al., 1996; Kwon,
2022), where significant improvements were not observed. The
intervention period might have impacted why there wasn’t a
significant change in group cohesion after the team-building
program was implemented. Kwon (2022) and Prapavessis et al.
(1996) conducted a team-building intervention over 8 weeks but did
not find a clear improvement in group cohesion. This suggests that
the intervention duration might have been too short to see
significant differences in these studies. Group cohesion improves
gradually through changing members’ perceptions and resolving
conflicts that arise during interactions. Therefore, steady progress
over a long enough time is important. However, conducting long-
term team-building interventions can be challenging due to various
environmental factors.
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TABLE 2 Moderator effects.

Potential moderator

10.3389/fpsyg.2024.1353944

95% CI

Effect size

Average effect size from individual 0.65 52 [0.42; 0.89]
studies

Gender F(1,50)=-0.169 ns

Female only 0.63 14 [0.43; 0.84]
Male only 0.66 38 [0.32; 1.00]
Mean age F(2,49)=2.306 ns

<15years 0.48 8 [0.17;0.78]
15-20years 0.88 29 [0.60; 1.15]
>20years 0.25 15 [—0.45; 0.96]
Sample size F(2,49)=0.304 ns

<20 0.64 17 [0.49; 1.21]
20-30 0.85 18 [0.49; 1.21]
>30 0.50 17 [-0.03; 1.31]
Length of intervention F(2,49)=0.264 ns

Less than 2 weeks 0.31 2 [-0.97; 1.60]
2 to 20 weeks 0.69 32 [0.31; 1.06]
20 weeks and above 0.62 18 [0.43; 0.82]
Skill level F(2,49)=3.315 <0.05

High School 0.77 16 [0.59; 0.95]
Intercollegiate 1.13 16 [0.53;1.72]
Professional club 0.40 20 [—0.02; 0.83]

Hedges g

|
°
°

14 16 18 20 22 24 26
Covariate Age

FIGURE 5
Meta-regression analysis of the relationship between Hedges’ g and
the mean age of participants.

5 Conclusion

In conclusion, this study provides several key insights into the
impact of team-building intervention on cohesion within sports
teams. Firstly, team-building activities predominantly enhance task
cohesion rather than social cohesion within sports teams. Different
approaches to team-building, focusing on either social interactions or
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team goals and tasks, result in corresponding improvements in
cohesion. Thus, social cohesion benefits from team-building activities
emphasizing social interaction, while task cohesion improves when
activities concentrate on team objectives.

Secondly, team-building interventions are most effective for
individuals aged 15-20 and within collegiate sports teams. Conversely,
the expected positive effects may not be noticeable when subjects are
over 20 years old and belong to professional league teams.

Thirdly, interventions lasting longer than 2weeks are crucial for
enhancing team cohesion. Conversely, the expected positive effects may
not be noticeable if the intervention period is less than 2 weeks. Based on
our findings, an intervention period of at least 2 weeks is necessary to see
the effects of a team-building intervention on group cohesion in sports
teams. However, it is not necessarily the case that a longer intervention
period will result in a greater intervention effect. Additionally, the time
delay of the intervention was not investigated in this study. Therefore, the
association between the team-building intervention period and group
cohesion remains unclear. Further research is needed to determine the
optimal intervention period that significantly affects group cohesion. It is
also important to consider the time delay of intervention. Furthermore,
there is possibility that a group cohesion may be influenced by multiple
processes rather than just team-building alone. Therefore, claiming that
team-building alone enhances group cohesion may not be reasonable.
Therefore, decision-makers in sports teams should carefully consider the
duration and realistic expectations of team-building interventions. In any
case, to have an effective team-building intervention, it is necessary to
implement the intervention for a long enough period. To address this,
leaders should ensure interventions are implemented over a sufficient
period to yield meaningful results.
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TABLE 3 Univariate meta-regression analysis.

Moderator p SE t p
Mean age —0.044 0.033 —-1.339 0.187
Sample size —0.004 0.010 —0.351 0.727

Duration (in weeks) —0.012 0.022 —0.549 0.587

In summary, team-building interventions can significantly
enhance cohesion within sports teams, particularly when tailored
to specific team dynamics and implemented over a
sufficient duration.

Nevertheless, it’s important to note the limitations of this meta-
analysis. First and foremost, the study focused exclusively on
interactive sports, suggesting the need for future research to explore
and compare the effectiveness of team-building interventions in both
interactive and coactive sports settings. Secondly, the review
concentrated solely on immediate post-intervention effects,
emphasizing the necessity for longitudinal studies to gain a more
profound understanding of the lasting benefits of team-building

interventions for sports teams over an extended period.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the author, without undue reservation.

References

Note: References highlighted by an asterisk (*) were included in the meta-analysis.

*Bloom, G. A., and Stevens, D. E. (2002). Case study: a team-building mental skills
training program with an intercollegiate equestrian team. Athletic Insight J. Sport Psychol.
4, 1-16.

Carron, A. V., Colman, M. M., Wheeler, J., and Stevens, D. (2002). Cohesion and
performance in sport: a meta-analysis. J. Sport Exerc. Psychol. 24, 168-188. doi: 10.1123/
jsep.24.2.168

Carron, A. V,, and Spink, K. S. (1993). Team building in an exercise setting. Sport
Psychol. 7, 8-18. doi: 10.1123/tsp.7.1.8

Carron, A. V., Spink, K. S., and Prapavessis, H. (1997). Team building and cohesiveness
in the sport and exercise setting: use of indirect interventions. J. Appl. Sport Psychol. 9,
61-72. doi: 10.1080/10413209708415384

*Cogan, K. D, and Petrie, T. A. (1995). Sport consultation: an evaluation of a season-
long intervention with female collegiate gymnasts. Sport Psychol. 9, 282-296, doi:
10.1123/tsp.9.3.282

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.).
Hillsdale, NJ: Erlbaum.

*Durdubas, D., and Koruc, Z. (2023). Effects of a multifaceted team goal-setting
intervention for youth volleyball teams. J. Appl. Sport Psychol. 35, 224-243, doi:
10.1080/10413200.2021.2021564

Duval, S., and Tweedie, R. (2000). Trim and fill: a simple funnel-plot-based method
of testing and adjusting for publication bias in meta-analysis. Biometrics 56, 455-463.
doi: 10.1111/§.0006-341X.2000.00455.x

Eys, M., and Kim, J. (2017). Team building and group cohesion in the context of sport
and performance psychology. Oxford Research Encyclopedia of Psychology. Oxford.

Hedges, L. V., and Olkin, L. (2014). Statistical methods for meta-analysis. San
Diego, CA, USA: Academic Press.

Higgins, J. P,, and Altman, D. G. (2008). Assessing risk of bias in included studies. In:
Higgins, JPT, S Green, eds. Cochrane handbook for systematic reviews of interventions.
Chichester, UK: Wiley, 187-241.

Kilty, K.M. (2000). A study of cohesion in women’s sports teams using adventure
programming. Unpublished doctoral dissertation. Boston University, Boston,
United States.

*Kim, Y. S., and Kim, B. J. (2012). The change of team cohesion in a university baseball
team by applying team-building intervention. Korean J. Sports Sci., 23, 334-342.

Frontiers in Psychology

10.3389/fpsyg.2024.1353944

Author contributions

SK: Data curation, Formal analysis, Investigation, Methodology,
Validation, Visualization, Writing — original draft, Writing — review &
editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or those
of the publisher, the editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made by its manufacturer,
is not guaranteed or endorsed by the publisher.

*Kim, Y., Park, S., and Kim, T. (2017). The development of a team building program
for Korean curling team. Int. J. Appl. Sports Sci. 29, 155-168, doi: 10.24985/
ijass.2017.29.2.155

*Kwon, S. H. (2022). A team building intervention case study of a male handball team.
J. Coach. Dev. 24, 103-112, doi: 10.47684/jcd.2022.03.24.1.103

*Leo, E. M., Gonzalez-Ponce, I, Lopez-Gajardo, M. A., Pulido, J. J., and
Garcia-Calvo, T. (2021). Team building intervention program and its relationship with
group processes in young athletes. Int. J. Sport Psychol. 52, 120-136.

Martin, L. J., Carron, A. V., and Burke, S. M. (2009). Team building interventions in sport:
a meta-analysis. Sport Exerc. Psychol. Rev. 5, 3-18. doi: 10.53841/bpssepr.2009.5.2.3

Meyer, B. B. (2000). The ropes and challenges course: a quasi-experimental examination.
Percept. Mot. Skills 90, 1249-1257. doi: 10.2466/pms.2000.90.3¢.1249

Page, M. ]., McKenzie, ]. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D.,
etal. (2021). The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. Int. J. Surg. 88:105906. doi: 10.1016/j.ijsu.2021.105906

*Prapavessis, H., Carron, A. A., and Spink, K. S. (1996). Team building in sport. Int.
J. Sport Psychol., 27, 269-285.

Rainey, D. W,, and Schweickert, G. J. (1988). An exploratory study of team cohesion
before and after a spring trip. Sport Psychol. 2, 314-317. doi: 10.1123/tsp.2.4.314

Rosenthal, R. (1979). The file drawer problem and tolerance for null results. Psychol.
Bull. 86, 638-641. doi: 10.1037/0033-2909.86.3.638

*Senécal, J., Loughead, T. M., and Bloom, G. A. (2008). A season-long team-building
intervention: examining the effect of team goal setting on cohesion. J. Sport Exerc.
Psychol., 30, 186-199, doi: 10.1123/jsep.30.2.186

*Shipherd, A. M., Basevitch, L., Renner, K. B., and Siwatu, K. O. (2014). Development
and evaluation of a team building intervention with a US collegiate Rugby team: a mixed
methods approach. J. Multidiscip. Res. 6, 31-48.

*Stevens, D., and Bloom, G. (2003). The effect of team building on cohesion. Avante
Ontario 9, 43-54.

*Tassi, J. M., Lopez-Gajardo, M. A., Leo, E M., Diaz-Garcfa, J., and Garcia-Calvo, T. (2023).
An intervention program based on team building during tactical training tasks to improve
team functioning. Front. Psychol., 14,:1065323, doi: 10.3389/fpsyg.2023.1065323

Yukelson, D. (1997). Principles of effective team building interventions in sport: a
direct services approach at Penn State University. J. Appl. Sport Psychol. 9, 73-96. doi:
10.1080/10413209708415385

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1353944
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1123/jsep.24.2.168
https://doi.org/10.1123/jsep.24.2.168
https://doi.org/10.1123/tsp.7.1.8
https://doi.org/10.1080/10413209708415384
https://doi.org/10.1123/tsp.9.3.282
https://doi.org/10.1080/10413200.2021.2021564
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.24985/ijass.2017.29.2.155
https://doi.org/10.24985/ijass.2017.29.2.155
https://doi.org/10.47684/jcd.2022.03.24.1.103
https://doi.org/10.53841/bpssepr.2009.5.2.3
https://doi.org/10.2466/pms.2000.90.3c.1249
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1123/tsp.2.4.314
https://doi.org/10.1037/0033-2909.86.3.638
https://doi.org/10.1123/jsep.30.2.186
https://doi.org/10.3389/fpsyg.2023.1065323
https://doi.org/10.1080/10413209708415385

	Analyzing the impact of team-building interventions on team cohesion in sports teams: a meta-analysis study
	1 Introduction
	2 Methodology
	2.1 Study selection and inclusion criteria
	2.2 Dependent variables: cohesion
	2.3 Moderating factors
	2.3.1 Gender
	2.3.2 Age of participants
	2.3.3 Sample size
	2.3.4 Skill level
	2.3.5 Length of intervention
	2.4 Coding methodology
	2.5 Effect size calculations

	3 Results
	3.1 Study selection
	3.2 Assessment of risk of bias
	3.3 Overall analysis
	3.3.1 Overall effect size
	3.3.2 Publication bias
	3.4 Type of cohesion measure
	3.5 Moderator variables
	3.5.1 Gender
	3.5.2 Age
	3.5.3 Sample size
	3.5.4 Length of intervention
	3.5.5 Skill level of the athletes
	3.6 Meta-regression analysis

	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions

	References

