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Abstract: Cooperative learning has been widely utilized as an intervention to enhance intergroup
relations in diverse societies, drawing on intergroup contact theory. Despite numerous field experi-
ments testing its effectiveness in educational contexts, a comprehensive meta-analyses evaluating its
overall efficacy has yet to be conducted. This meta-analysis aims to assess the magnitude of the effect
of cooperative learning on promoting intergroup relations within experimental field studies con-
ducted in educational settings. The article search was performed according to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, using predefined inclusion
and exclusion criteria across ERIC, ScienceDirect, Scopus, and SpringerLink. Data analysis involved
generating forest plots, conducting heterogeneity tests, calculating summary effects using a random
effects model, and identifying publication bias. The meta-analysis of 18 field experimental interven-
tion studies, involving 5265 participants, revealed that cooperative learning intervention programs
positively impact intergroup relations, with a moderate effect size (ES = 0.33; 95% CI [0.25, 0.40]).
Consequently, cooperative learning can be employed as an alternative strategy to bridge gaps, reduce
prejudice, and improve relations among groups with diverse social identities in educational settings.
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1. Introduction

Differences in social identity, such as ethnicity, race, religion, age, immigrant status,
mental or physical disability, sexual orientation, and other social identities, have influenced
intergroup relations within diverse societies. These differences contribute to issues such
as prejudice, discrimination, and intergroup conflict [1-6]. Therefore, promoting positive
social relations between diverse groups plays a crucial role in reducing prejudice and
discrimination, overcoming conflicts, and creating harmony within diverse societies [2,7-9].
The promotion of intergroup relations and the reduction in prejudice, discrimination, and
identity-based conflict are closely related to education because they address the funda-
mental aspects of human behavior, namely learning to live together [7]. For this reason,
education is considered crucial in promoting intergroup relations and strengthening social
cohesion within diverse societies [10-16]. In the context of a plural society, formal education
is seen as a strategic effort to equip individuals with the knowledge, attitudes, and skills
necessary for fostering harmonious intergroup relationships [10,12-14,17,18].

To promote more positive intergroup relations and reduce prejudice, various interven-
tions have been carried out. Theoretically, interventions aimed at diminishing prejudice and
fostering intergroup relations are underpinned by three conceptual approaches: general so-
cialization theory and social learning theory, intergroup contact theory, and social-cognitive
developmental theory [19-21]. Among these approaches, interventions based on inter-
group contact theory are the most widely used in a variety of situations, settings, and
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samples [2,20,22-25]. Contact between members of different social groups has the potential
to reduce prejudice and improve relations between these groups [26-29]. The effectiveness
of intergroup contact is enhanced by the presence of four key conditions: equal status,
cooperation between groups, common goals, and social and institutional support.

The concept of intergroup contact theory forms the foundation for a small-group
teaching method known as cooperative learning [30]. Specifically, cooperative learning
brings students together in a setting of mutual interdependence. Individual objectives are
structured so that achieving one’s own goals contributes to the achievement of others within
the learning group, and vice versa [30]. There are various formulations of the definition of
cooperative learning. In this meta-analysis, we used the definition proposed by Cooper
et al. [31]: “Cooperative learning is an instructional technique that requires students to
work together in small, fixed groups on a structured learning task” (Cooper et al., 1990,
p- 1). This definition was selected because it is broad yet sufficiently specific to encompass
the fundamental attributes of cooperative learning within educational environments.

Collaborative learning and cooperative learning are two approaches that are often
used interchangeably [32,33]. Both emphasize interdependence, social interaction, and
the promotion of critical thinking [34-36]. However, they differ in focus and structure.
Collaborative learning places more emphasis on the process of collaboration and equal
participation, while cooperative learning emphasizes structured tasks, division of labor,
and individual accountability for specific roles [37]. Although these approaches are often
used in different contexts, this study employs the terminology of cooperative learning.

Cooperative learning is founded on the principle of social interdependence, which
posits that when students are interconnected, they will work together to accomplish their
shared group objectives [38]. The cooperative learning approach includes five main com-
ponents: (a) constructive dependence; (b) constructive interaction; (c) individual account-
ability; (d) interpersonal and small group competence; and (e) group processing [32,35,38].
Moreover, cooperative learning is grounded in three constructivist principles: (1) learning
occurs within a specific context, (2) students actively engage in the learning process, and
(3) they attain their objectives through social interaction, exchanging knowledge and un-
derstanding [39]. Cooperative learning is an instructional method extensively adopted and
assessed for its efficacy as a substitute for conventional teacher-centered instruction [40,41].
Comprehensive studies conducted via meta-analysis demonstrate that cooperative learning,
as a student-centered approach, is more effective than traditional teacher-centered learning
methods [40,42-44].

Various previous meta-analytic studies have been conducted in educational settings
to determine the impact of cooperative learning on different outcomes. Regarding learning
outcomes, cooperative learning generally has a positive impact on learning achievement
(Nunnery et al. [45], effect size (ES) = 0.16; Ridwan et al. [44], ES = 0.89; Turgut and
Turgut [46], ES = 0.84); chemistry learning outcomes (Bowen [47], ES = 0.37); learning
outcomes of STEM/science, technology, engineering, and mathematics (Jeong et al. [48],
ES =0.51).

Additionally, previous meta-analyses have investigated the impact of cooperative
learning on non-academic outcomes that contribute to learning, such as attitudes (Alacapi-
nar and Uysal [49], ES = 0,50; Capar and Tarim [42], ES = 0.59; Chen et al. [50], ES = 0.57;
Ferndndez-Espinola et al. [51], ES = 0.38; Liu and Lipowski [52], ES = 0.97; Sugano and
Mamolo [53], ES = 0.38) and knowledge content (Swanson et al. [54], ES = 0.55). Several
meta-analyses have been carried out in specific country contexts, such as Indonesia (Ridwan
et al. [44], ES = 0.89), Iran (Shakerian et al. [55], ES = 1.29) and Turki (e.g., Glirdogan-Bayir
and Bozkur [56], ES = 0.96; Turgut and Turgut [46], ES = 0.84).

Prior research has also assessed the effectiveness of cooperative learning through direct
contact (Ridwan et al. [44], ES = 0.89) or indirect contact via a computer (Chen et al. [50],
ES =0.57; Jeong et al. [48], ES = 0.51; Sung et al. [57], ES = 0.52). Furthermore, meta-analyses
evaluating the effectiveness of cooperative learning have been conducted with participants
from various educational levels: elementary schools (Turgut and Turgut [46], ES = 0.84),
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high schools (Ridwan et al. [44], ES = 0.89), elementary and secondary schools (Setiana
et al. [58], ES = 0.15), colleges (Kalaian et al. [43], ES = 0.45; Shakerian et al. [55], ES = 1.29),
secondary schools and universities (Bowen [47], ES = 0.37).

Based on the findings of previous meta-analyses, it can be concluded that several meta-
analytic investigations have assessed the efficacy of cooperative learning in educational
environments. These studies encompass diverse outcomes, participant demographics, and
cultural or national contexts, resulting in varying effect sizes. However, to the best of our
knowledge, no prior meta-analytic studies within educational environments specifically
report on the efficacy of cooperative learning in enhancing intergroup relations through
field experiment methods.

Although the meta-analysis conducted by Paluck and Green [21] and Paluck et al. [20]
revealed that most research on the effectiveness of intervention programs to promote
intergroup relations and reduce prejudice used non-experimental methods, laboratory
experiments, and field experiments, the distribution of these methods was as follows:
non-experimental approaches accounted for 60%, laboratory experiments for 29%, and
field experiments for only 11% [59]. Furthermore, the field experiment approach has
been acknowledged for providing the most definitive evidence of efficacy in real-world
settings [21,60].

Interventions evaluated in controlled settings might not fully reflect outcomes in
real-world situations, particularly when considering diverse contexts [61,62]. However,
to our knowledge, there have been no previous meta-analytic investigations addressing
the efficacy of cooperative learning utilizing field experiment approaches to enhance
intergroup relations within educational contexts. Therefore, this meta-analytic study aims
to fill this gap by examining the effectiveness of cooperative learning intervention programs
employing field experiment methodologies in reducing prejudice and fostering positive
intergroup relations within educational settings.

2. Materials and Methods
2.1. Research Design

This study was conducted as a meta-analysis to evaluate the impact of the cooperative
learning model on intergroup relations. Independent quantitative studies were systemati-
cally selected for inclusion in the analysis. The study adhered to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, following the
flowchart developed by Page et al. [63].

2.2. Strategy and Study Selection

We performed searches for articles in both peer-reviewed scientific journals and
‘grey’ literature identified from online databases. Records were searched across four
databases: ERIC (Education Resources Information Center), ScienceDirect, Scopus, and
SpringerLink, to identify eligible studies published before November 2023. The search was
conducted using a combination of Boolean operators and keywords, including student*

%17

AND “cooperative learning” AND “field experiment*” AND “intergroup relation*”.

2.3. Inclusion and Exclusion Criteria

The articles were selected based on the following inclusion criteria: (1) the interven-
tion centered on cooperative learning; (2) the article was an empirical study with a field
experiment design; (3) the research subjects were students; (4) the outcomes were related
to prejudice reduction or the promotion of intergroup relations; (5) the article contained
statistical data that showed or supported the computation of the effect size; (6) the articles
were written in English and were available in full-text. The article search adhered to the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guide-
lines [63], as outlined in Figure 1. Following the application of suitability criteria, eighteen
articles meeting the inclusion and exclusion criteria were identified.
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Figure 1. PRISMA flowchart illustrating the process of identifying papers included in the meta-analysis.

2.4. Statistical Analysis: Meta-Analysis

We conducted a meta-analysis to evaluate the impact of cooperative learning on inter-
group relations within educational environments. The data analysis included heterogeneity
tests, publication bias tests, effect size tests, and moderator variable tests. The heterogene-
ity test determined whether the studies exhibited the same effect size within the study
population, guiding the choice between a random-effects or fixed-effects model. If the data
met the assumption of homogeneity, a fixed-effects model was applied; if heterogeneous,
a random-effects model was used. Parameters such as Q, 72, and I? were utilized for
heterogeneity testing [64]. According to Cohen [65], effect size classification based on the
mean is as follows: (i) an effect size around 0.20 is considered small, (ii) around 0.50 is
considered medium, and (iii) around 0.80 is considered large. The meta-analysis in this
study was carried out using JASP software version 0.18.3 [66].

3. Results
3.1. Study Characteristics

The meta-analysis dataset includes eighteen field experimental studies on cooperative
learning, as detailed in Table 1. The sample sizes ranged from 38 to 1890 participants
(mean = 118; standard deviation = 424.60; median = 118). The dataset comprises 5265 par-
ticipants across all intervention programs grounded in cooperative learning within formal
educational settings, evaluated using a field experiment design. Participants included
elementary, junior, and high school students, as well as university students from various
countries, including the United States (nine studies) [30,67-74], Israel (five studies) [75-79],
Australia (three studies) [80-82], and Portugal (one study) [83]. The majority of participants
were primary and secondary school students (4940 or 93.99%), while a smaller portion
were college/university students (316 or 6.01%). The targeted prejudice and intergroup re-
lations addressed in the studies included ethnic identity (eight studies) [30,71,73,75-78,83],
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race (six studies) [67-69,72,74,80], religion (three studies) [79,81,82], and disability (one
study) [70]. The intervention program spanned from 1975 to 2021.

Table 1. Characteristics of the 18 studies included in the meta-analysis.

Author, Year Country Sample Size Participant Intergzg:poflte};:tions

1.  Aboud and Fenwick, 1999 [67] us 126 5th-grade students Race

2. Abu-Rayya, 2017 [75] Israel 85 College students Ethnic

3. Berger etal, 2015 [76] Israel 247 4th-grade students Ethnic

4. Berger etal, 2016 [77] Israel 322 3rd and 4th grades Ethnic

5. Blaney et al. 1977 [68] Us 304 5th-grade students Race

6.  DeVries and Edwards, 1973 [74] Us 110 7th-grade students Race

7. DeVries et al., 1978 [83] Us 558 7th-grade students Race

8. Guerra et al., 2013 [83] Portugal 38 Students aged 9-11 years Ethnic

9. Johnson and Johnson, 1982 [70] Us 51 4th-grade students hPhy_s ically

andicapped

10.  Johnson and Johnson, 1982 [71] us 76 4th-grade students Ethnic

11.  Nagar etal.,, 2021 [78] Israel 231 Undergraduate students Ethnic

12.  Richetal., 1995 [79] Israel 108 Students aged 11-13 years Religion

13.  Slavin, 1979 [72] Us 294 6th and 7th-grade students Race

14. Van Ryzin et al., 2020 [30] Us 1890 High school students Ethnic

15.  Walker & Crogan, 1998 [80] Australia 103 4th-6th-grade students Race

16.  Weigel et al,, 1975 [73] Us 324 Junior and high school Ethnic
students

17.  White and Abu-Rayya, 2012 [81]  Australia 201 Ist-year high school Religion
students

18.  White et al., 2014 [82] Australi Ist-year high school o

. v ustralia 188 Religion

students

The results of the analysis, as shown in Table 2, indicate that the seventeen effect sizes

of the analyzed studies were heterogeneous (Q = 20,686.65; p < 0.001). Therefore, a random
effects model was employed to estimate the average effect of the studies. Furthermore,
these findings suggest the presence of moderator variables that may influence the impact
of cooperative learning intervention programs on intergroup relations.

Table 2. Heterogeneity Test Results with Random Effects Model.

Q df p
Omnibus test of Model Coefficients 61.80 1 0.001
Test of Residual Heterogeneity 20,686.65 17 <0.001

Note. p-values are approximate.

3.2. Heterogeneity Statistics

The results of the heterogeneity test using the random effects model are presented in
Table 2, providing a comprehensive analysis of the dataset’s variability. These findings highlight
the diverse range of outcomes observed, offering valuable insights into the overall heterogeneity.

The results of the heterogeneity test, as shown in Table 2, indicate that the seventeen
effect sizes of the analyzed studies were heterogeneous (Q = 20,686.65; p < 0.001). Therefore,
a random effects model was employed to estimate the average effect of the studies under
analysis. Furthermore, these findings suggest the presence of moderator variables that may
influence the impact of cooperative learning intervention programs on intergroup relations.

3.3. Evaluation of Publication Bias

Publication bias in this meta-analysis was assessed using a funnel plot, Egger’s test,
and the Rosenthal Fail-safe N test. The result of the funnel plot is depicted in Figure 2.
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Figure 2. Funnel Plot.

The funnel plot indicates a symmetrical distribution of data; however, one study falls
outside the symmetry line. The findings regarding publication bias from the funnel plot
are consistent with those from Egger’s test, as presented in Table 3.

Table 3. Regression test for Funnel plot asymmetry (“Egger’s test”).

z P
sei 0.93 0.35

Egger’s test results indicate a symmetrical funnel plot, as the p-value is greater than
0.05. Therefore, it can be concluded that there is no evidence of publication bias in the
conducted meta-analysis. These findings are further supported by the Rosenthal Fail-safe
N analysis presented in Table 4.

Table 4. Heterogeneity Test Results with Random Effects Model.

Fail-Safe N Target Significance Observed Significance
Rosenthal 610,086.00 0.05 <0.001

Table 4 shows that the Fail-safe N value is 610,086, with a significance threshold of
0.05 and an observed significance level of p < 0.001. Consequently, there is no indication of
publication bias in this meta-analysis.

3.4. The Effect of Cooperative Learning on Intergroup Relations

Among the 18 articles included in the meta-analysis, the results using the Random
Effects model reveal a significantly positive impact of cooperative learning intervention
programs on intergroup relations (z = 7.86; p < 0.001; SE = 0.33; 95% CI [0.25, 0.41]). The
correlation coefficient ranges from 0.12 to 0.79 (see Figure 3). The effect of cooperative
learning intervention programs on intergroup relations falls within the medium range.
The summary effect coefficients, which provide a comprehensive overview of the study’s
findings, are presented in Table 5.
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Figure 3. Forest plot visualization.

Table 5. Heterogeneity Test Results with Random Effects Model.

95% Confidence Interval

Estimate Standard Error z
Lower Upper

intercept 0.33 0.04 7.86 0.001 0.25 0.41
Note. Wald test.

3.5. Evaluation of Moderator Test

A moderator analysis was conducted on subgroups consisting of elementary and
middle school students (15 studies) and college/university students (3 studies). The results
revealed an effect size of 0.13 with a 95% CI(—0.16, 0.41) and a p-value of 0.39, which is
greater than 0.05. These findings suggest that cooperative learning interventions aimed
at reducing prejudice and enhancing intergroup relations did not produce significant
differences between elementary and middle school students and university students.

Additionally, a moderator analysis was conducted on subgroups based on the type of
prejudice, including ethnic prejudice (eight studies), racial prejudice (six studies), religious
prejudice (three studies), and physical limitations (one study). The moderator test results
revealed an effect size of 0.01 with a 95% CI [-0.15, 0.17] and a p-value of 0.88, which is
greater than 0.05. These findings indicate that the effectiveness of cooperative learning
interventions in reducing prejudice and enhancing intergroup relations is not influenced
by the type of prejudice.

4. Discussion
4.1. Summary Findings and Relationship to Previous Literature

This meta-analysis rigorously examines the impact of cooperative learning interven-
tion programs utilizing field experiment designs on reducing prejudice and promoting
intergroup relations within educational settings. The findings reveal a significant positive
effect of these programs on intergroup relations, with an effect size (ES) of 0.33 and a
95% confidence interval (CI) ranging from 0.25 to 0.41. According to the classification
criteria established by Borenstein et al. [64] and Cohen [65], this effect size is categorized as
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moderate, underscoring the meaningful impact of cooperative learning interventions in
fostering positive intergroup relationships.

The results of this meta-analysis, indicating a positive impact of cooperative learning
intervention programs on intergroup relations, are consistent with several prior meta-
analytic studies conducted in educational contexts. These studies have demonstrated the
effectiveness of cooperative learning across various outcomes, reflected in different effect
sizes. For example, a meta-analysis by Capar and Tarim [42], which analyzed 26 studies
involving participants from preschool to college levels, found that cooperative learning
enhances academic achievement with an effect size of 0.59. Similarly, a meta-analysis
by Johnson and Johnson [84] showed that, compared to individual learning methods,
cooperative learning is more effective in improving academic achievement in students aged
18 years and older, with an effect size of 0.53.

Additionally, a meta-analysis by Bowen [47] of 37 studies involving undergraduate
students demonstrated the effectiveness of cooperative learning in STEM (science, tech-
nology, engineering, and math) courses, with an effect size of 0.51. The findings from this
study, along with previous research, underscore the efficacy of cooperative learning in
educational settings. This effectiveness is attributed to cooperative learning’s capacity to
foster four conditions conducive to intergroup contact: equal status, cooperation between
groups, shared goals, and social and institutional support for contact between different
groups [85,86]. Conceptually, cooperative learning represents a learner-centered strategy
in which students collaborate to achieve shared learning objectives [84]. In these study
groups, students from diverse backgrounds interact and negotiate to solve problems or
achieve specific learning goals. They utilize cognitive and metacognitive abilities during
these interactions and are responsible for both the learning processes and outcomes [87-89].
This cooperative approach not only facilitates a rich exchange of ideas but also fosters
a sense of ownership and accountability among students, thereby enhancing the overall
effectiveness of the learning experience.

The results of the moderator analysis in this study indicated that the effectiveness of
cooperative learning intervention in reducing prejudice and improving intergroup relations
was not influenced by the status of the participants (students and college /university students),
or by the type of prejudice (ethnicity, race, religion, physical disability). This meta-analysis
suggests that cooperative learning intervention programs can be effectively applied to reduce
prejudice and improve intergroup relations in educational settings. The findings validate prior
research suggesting that interactions among individuals from diverse social backgrounds can
diminish prejudice and enhance intergroup relations [26-29]. Specifically, this research em-
phasizes the critical role of education, particularly formal education, in promoting intergroup
relations and strengthening social cohesion in pluralistic societies [10-16].

In the context of intergroup contact theory, the potential for enhancing cooperative
learning within the educational process can be realized by ensuring that intergroup contact
is optimized under four conditions: equal status, cooperation between groups, the pursuit
of common goals, and the presence of social and institutional support. Cooperative learning
should be regarded as one of the intervention programs aimed at reducing prejudice and
improving intergroup relations in educational settings. This research underscores the
critical role of education, particularly formal education, in fostering intergroup relations
and strengthening social cohesion in pluralistic societies [10-16]. Interactions between
different social groups, characterized by variations in social identity, have influenced
prejudice, discrimination, and intergroup conflict [1-5,90,91]

The moderate effect size observed in the field of experimental intervention studies
suggests the potential for further development in enhancing the effectiveness of cooper-
ative learning intervention programs within educational settings of diverse societies. To
maximize their impact, cooperative learning can be integrated with additional intervention
strategies aimed at reducing prejudice and fostering intergroup relations. These strategies
may include leveraging entertainment and mass media, employing extended and imaginary
contact techniques, and implementing cognitive and emotional training methods [20]. For
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cooperative learning interventions to have a widespread impact on relationships among
diverse groups in societies, educational institutions must prioritize the inclusion of all
students. This can be achieved by mandating participation in intervention programs, such
as integrating them into the educational curriculum and making them integral components
of the learning process.

4.2. Limitations and Future Directions

This meta-analysis study has four limitations. First, it only included field experimental
intervention studies, potentially excluding relevant studies conducted under different
conditions or methodologies. This could limit the generalizability of the findings and
overlook other potential factors influencing intergroup relations in diverse societies.

Second, there may be a bias in the selection of studies included in the meta-analysis,
as it relies on the published literature. Studies with null or negative results may be less
likely to be published [92], leading to an overestimation of the effectiveness of collaborative
learning interventions on intergroup relations.

Third, the moderator analysis revealed that cooperative learning interventions did
not yield significant differences between elementary/middle school students and col-
lege/university students. The college/university studies were conducted exclusively in
Israel, where cultural differences in educational approaches may exist. Given the small
sample size of college/university students, it is challenging to directly compare them to
elementary and middle school students, considering the significant differences in cognitive
ability and social skills between these age groups.

Fourth, the meta-analysis encompasses various collaborative learning intervention
programs, each with its own design, implementation, and context. This heterogeneity
could introduce variability in the results and make it challenging to identify specific aspects
of collaborative learning interventions that are most effective for reducing prejudice and
promoting intergroup relations. These limitations suggest the need for caution when inter-
preting the findings and highlight areas for further research to enhance the understanding
of the effectiveness and optimal implementation of collaborative learning interventions in
educational settings.

5. Conclusions

The meta-analysis of eighteen field experimental intervention studies indicates that
cooperative learning intervention programs have a positive effect on enhancing intergroup
relations in diverse societies, demonstrating a moderate effect size. Therefore, cooperative
learning can be utilized as an alternative strategy to build bridges, reduce prejudice and
improve relations between groups in educational settings with various social identities,
although the moderate effect size suggests potential for further program development.
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Poverty is the oldest social problem that ever existed and is difficult to reverse. It is

multidimensional and unmeasurable. Thus, measuring by decomposing rural
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Gender equality continues to be a global issue, with significant disparities in attention and
action between developed and developing nations. Women, in particular, face unique
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