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Background: Despite the significance of academic achievement in mathematics and the recognized
effectiveness of cooperative learning styles, most research has focused on evaluating individual
styles. Consequently, a distinct research gap exists regarding the impact of integrated cooperative
learning models. This study aims to fill this gap by assessing the effect of an integrated learning
model on students’ academic achievement in mathematics.

Aims: The present study aimed to investigate the effectiveness of an integrated cooperative learning
model on the mathematics academic achievement of fifth-grade elementary school students.
Methods: This study employed an applied, quasi-experimental research design with a pre-test-post-
test and control group. The statistical population comprised all fifth-grade mathematics students in
Ahvaz during the 2023-2024 academic year. The mathematics sample consisted of 30 fifth-grade
students, selected through random sampling. Data were collected using the Academic Achievement
Questionnaire (Darsh et al., 1999). The experimental group received a researcher-developed
integrated cooperative learning protocol, delivered over ten 90-minute sessions. The collected data
were analyzed using SPSS version 27 through Multivariate Analysis of Covariance (MANCOVA).
Results: The MANCOVA results, after controlling for pre-test scores, indicated a significant
difference between the experimental and control groups across the components of comprehension
and understanding (Fs, 23= 84.87, p< 0.001), strategy selection (F, 23= 25.53, p< 0.001), calculation,
evaluation, and problem-solving (F, 23= 35.61, p< 0.001), and the total mathematics academic
achievement score (F, 23= 156.09, p< 0.001).

Conclusion: The findings revealed that the integrated cooperative learning model significantly
enhances students’ academic achievement in mathematics. It is recommended that teachers utilize
the strategies from this integrated model to design classroom activities and foster deep learning in
mathematics. Furthermore, curriculum developers and policymakers are advised to consider this
instructional protocol as an effective model for creating learning packages and conducting
professional development courses for teachers, aiming to enhance the quality of elementary
education.
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Introduction

In the contemporary era, cultivating a skilled
workforce in the key fields of mathematics and
science is considered vital for the future of nations
(Mcrgmala et al., 2025; Donaldson et al., 2020);
however, traditional teaching methods are no longer
sufficient for developing 21st-century skills (Olabiyi
& Aufa, 2019). Academic achievement in
mathematics, which is confronted with challenges
such as anxiety, a lack of deep conceptual
understanding, and low motivation (Li et al., 2021),
requires innovative approaches that make learning
meaningful. Numerous studies have demonstrated
that active methods, particularly cooperative
learning, lead to higher academic achievement
compared to traditional methods (Keramati, 1388)
and positively influence student performance by
creating a supportive learning environment (Keramati
etal., 2024).

Cooperative learning is a structured pedagogical
approach rooted in social constructivist theories,
notably Vygotsky’s, emphasizing the active
construction of knowledge through social interactions
and the attainment of self-regulated learning (Malik
et al., 2025). This framework, founded on five key
elements—positive interdependence, face-to-face
promotive interaction, individual accountability,
social skills, and group processing (Trosa et al.,
2023)—encompasses a wide array of styles, including
the Jigsaw method, project-based learning, and group
problem-solving (Keramati & Hemmati, 1394). The
objective of these styles extends beyond improving
academic outcomes to fostering critical skills such as
critical thinking, collaboration, and communication
(Vidakis, 2024). However, their success demands a
precise structure and overcoming obstacles like
stakeholder unpreparedness and a lack of resources
(Rabbani et al., 2024).

Despite its established benefits, prominent existing
models of cooperative learning possess limitations.
For instance, Wittrock’s theory of cognitive
elaboration primarily focuses on cognitive
dimensions (Al-Hammad, 2020), the Jigsaw model
inadequately addresses individual and cultural
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differences (Wasem & Islam, 2020), and the
Johnsons’ model has gaps in fostering creativity and
hypothesis generation (Lous & Pascarella, 2017). In
response to these limitations, the present study
introduces an integrated model with an eclectic
approach, aiming to create a more comprehensive
framework by focusing on facilitation, resources,
support, and the evaluation of both process and
product. Therefore, this research seeks to answer the
fundamental question: Does the integrated model of
cooperative learning styles have a significant effect
on the mathematics academic achievement of fifth-
grade elementary school students?

Method

This applied study employed a quasi-experimental
design with a pre-test-post-test and control group.
The statistical population consisted of fifth-grade
students in Ahvaz. Using G*Power software (with an
effect size of 0.40, an alpha of.05, and a power of.95),
the required sample size was estimated to be 30
participants. These students were selected via a multi-
stage sampling method and then randomly assigned
to either the experimental group (n=15) or the control
group (n= 15). The experimental group received a
researcher-developed instructional protocol on an
integrated cooperative learning model over a ten-
session, 90-minute training course. The effectiveness
of this intervention was assessed by having the
teachers’ students complete the Mathematics
Achievement Questionnaire before and after the
training. The collected data were analyzed using
SPSS software via Multivariate Analysis of
Covariance (MANCOVA).

The primary data collection instrument was the
Mathematics Achievement Questionnaire (MAQ;
Darsh et al., 2018). This 20-point, essay-type test,
based on the third chapter of the fifth-grade
mathematics textbook, assesses the four components
of Polya’s problem-solving method: comprehension,
strategy selection, calculation, and evaluation. The
content validity of the test was confirmed by subject-
matter experts and teachers, and its reliability was
established through inter-rater reliability, yielding a
Pearson correlation coefficient of r= 0.81 between
two scorers. The intervention protocol was a
researcher-developed training program delivered to
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the experimental group in ten 90-minute workshop assumptions, including the interval nature of the
sessions to teach them the new instructional methods. dependent variable (academic achievement), random
assignment, independence of observations, and
Results adequate reliability of the covariate (a= 0.79), were
This study included 30 female fifth-grade elementary all met. The normality of data distribution within the
school students. The mean age of students was 11.73 groups was confirmed using the Shapiro-Wilk test
years in the experimental group and 11.86 years in the (p> 0.05). The homogeneity of variance-covariance
control group. Table 2 presents the means and matrices was established as Box’s M test was non-
standard deviations for mathematics academic significant (p=0.09), and the equality of variances for
achievement scores. As shown, the mean (and the total academic achievement score was confirmed
standard deviation) for the integrated cooperative by Levene’s test (p= 0.10). Furthermore, a linear
learning group was 8.00 (SD= 2.07) in the pre-test relationship between variables was observed via
and 18.06 (SD= 1.57) in the post-test. For the control scatterplots. Most importantly, the key assumption of
group, the pre-test mean was 7.66 (SD=1.84), and the homogeneity of regression slopes was met, as the
post-test mean was 10.80 (SD= 1.56). In other words, interaction effect between the group and the pre-test
the experimental group that received the training variable was not significant, F, 28)= 0.184, p= 0.832.
demonstrated higher academic achievement post- Finally, after identifying a few outliers which, given
intervention. Prior to the main data analysis, the the nature of the study and random sampling, did not
underlying assumptions of Multivariate Analysis of have a considerable impact on the results, it was
Covariance (MANCOVA) were carefully examined confirmed that the data were suitable for conducting
to ensure the validity of the results. The initial MANCOVA.
Tablel. Results of Multivariate Tests for Group Membership
Test Value Hypothesis df Error df F P Partial n? Observed Power
Pillai effect test 087/0 3 23 52/49  0/001 0/87 1
Wilkes lambda test 0/12 8 23 52/49 0/001 0/87 1
hoteling effect test 6/84 8 23 52/49 0/001 0/87 1
the largest root zinc test 6/84 8 23 52/49 0/001 0/87 1
As shown in Table 1, the multivariate tests revealed a partial n?= 0.87. This confirms that the integrated
significant main effect for the group membership cooperative learning model had a statistically
(experimental vs. control) on the combined dependent significant impact on the overall academic
variables of mathematics academic achievement, achievement of the fifth-grade students.

Wilks’ A= 0.12, Fa 23= 5249, p< 0.001,

Table 2. Results of Tests of Between-Subjects Effects (MANCOVA)

Variable SS df MS F p Partial n>  Observed Power
Comprehension & Understanding 70/369 2 69/62 84/87 0/001 o/77 1
Strategy Selection 28/351 2 34/09 25/53 0/001 0/57 1
Calculation & Problem-Solving 42/573 2 36/29 35/61 0/001 0/58 1
Mathematics Academic Achievement  384/828 2 377/21  156/09  0/001 0/866 1

As detailed in Table 4, the results of the MANCOVA, (F= 156.09, p< 0.001). In other words, the

after controlling for pre-test scores, indicated a experimental group achieved significantly higher
significant difference between the experimental and scores in mathematics achievement after the
control groups on the components of comprehension intervention. The effect size (partial eta squared) for
and understanding (F= 84.87, p< 0.001), strategy the total academic achievement score was 0.866. This
selection (F= 25.53, p< 0.001), calculation and indicates that 86.6% of the variance in the post-test
problem-solving (F= 35.61, p< 0.001), and the total scores can be attributed to participation in the
mathematics  academic  achievement  score integrated cooperative learning training sessions. An

37




Journal of

observed power of 1.00 suggests high precision for
the statistical test and indicates that the sample size
was sufficient.

Conclusion

The findings of this study, which demonstrate the
significant positive impact of the integrated
cooperative learning model on all components of
mathematics academic achievement, align with a
broad body of previous research (Ma, 2023; Strobel
et al., 2020). The model’s efficacy can be explained
through several theoretical frameworks. From a
Vygotskian perspective, it activates the “Zone of
Proximal Development” (ZPD) through structured
interactions (Malik et al., 2025), while according to
cognitive elaboration theory, students achieve deeper
processing and more durable encoding by explaining
concepts to one another (Rasouli et al., 1391). The
model’s success stems not merely from group work
but from the intelligent integration of specific
techniques like “Think-Pair-Share,” which target
metacognitive processes (Dara & Kaswan, 2025) and
address the shortcomings of simpler models that may
lack sufficient structure or motivational focus (Al-
Hammad, 2020; Wasem & Islam, 2020).

While  confirming the integrated model’s
effectiveness, this research underscores that
designing comprehensive, multidimensional, and
interaction-based instructional models is a potent
strategy for meeting contemporary educational needs.
However, the study faced limitations, including a
sample restricted to fifth-grade students in a specific
geographical area and the inability to fully control for
individual students differences. Therefore, it is
recommended that future research evaluate the model
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across different grade levels and subjects and
investigate the role of moderating variables such as
family support and students attitudes. Ultimately, this
study represents a significant step toward improving
the quality of mathematics education and fostering a
capable future generation in this field.
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