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Abstract:

Obijective: The purpose of this study was to examine the effect of collaborative learning
on students’ psychological well-being through the mediating roles of anxiety and working
memory.

Methods and Materials: This applied study employed a descriptive—correlational design
using structural equation modeling. The population consisted of all first-grade secondary
school students in Garmsar during the 2023-2024 academic year, from whom 220
students were selected by simple random sampling. Data were collected using the Beck
Anxiety Inventory, N-Back Working Memory Test, Pintrich and De Groot Learning
Strategies Questionnaire, and Ryff Psychological Well-Being Scale. Data analysis was
conducted using SPSS and SmartPLS with path analysis techniques.

Findings: Structural equation modeling results indicated that collaborative learning had a
significant direct effect on psychological well-being (f=0.437, t=8.327). Anxiety
significantly mediated this relationship (Sobel=4.080, VAF=0.189), and working memory
also served as a significant mediator (Sobel=6.363, VAF=0.087). All structural paths
demonstrated acceptable significance levels.

Conclusion: Collaborative learning enhances students’ psychological well-being by
reducing academic anxiety and strengthening working memory, indicating that this
multidimensional instructional approach plays a vital role in promoting mental health and
learning quality in secondary education.
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Extended Abstract

Introduction

Adolescence represents a critical developmental stage
characterized by profound cognitive, emotional, and social
changes, during which educational experiences exert a
lasting influence on psychological health and academic
adjustment. Contemporary educational systems are
increasingly challenged to address not only students’
cognitive development but also their psychological well-
being as a foundational condition for sustainable learning
and healthy personality formation (Page & Coutellier, 2018;
Zeigler-Hill & Shackelford, 2020). Psychological well-being
is widely conceptualized as a multidimensional construct
encompassing self-acceptance, positive relations, autonomy,
environmental mastery, purpose in life, and personal growth,
all of which are closely associated with students’ academic
engagement, motivation, and life satisfaction (Hojman &
Miranda, 2018; Masoomparast et al., 2021; Wang et al.,
2022). Recent evidence demonstrates that educational
environments play a decisive role in shaping these
dimensions by structuring students’ social interactions,
learning experiences, and emotional climate (Chaudhry et
al., 2024; Lee et al., 2024).

Within this context, cooperative learning has emerged as
one of the most influential pedagogical approaches grounded
in social constructivist theory, particularly Vygotsky’s
emphasis on learning as a socially mediated process
(Johnson et al., 2024; Khosrowizadeh, 2023). Cooperative
learning environments encourage dialogue, peer support,
collective problem solving, and shared responsibility, which
jointly enhance academic outcomes and social-emotional
development (Naghavian et al., 2024; Ranjah et al., 2023).
Empirical studies consistently show that cooperative
learning increases students’ engagement, self-efficacy, and
sense of belonging—factors directly related to psychological
well-being (Bhargava & Sharma, 2024; Chaudhry et al.,
2024). Furthermore, cooperative learning has been shown to

buffer negative academic influences, such as excessive

social media use, by strengthening mental well-being and
collective learning processes (Zhang et al., 2024).

However, students’ psychological well-being is also
strongly shaped by emotional and cognitive variables,
among which anxiety and working memory are particularly
salient. Academic anxiety is one of the most prevalent
psychological difficulties during adolescence and is
consistently associated with reduced motivation, impaired
concentration, lower academic achievement, and diminished
psychological well-being (Ahmadpour & Jamali Imam Qaisi,
2021; Cénat et al.,, 2021; Pourkamali et al.,, 2022).
Developmental research further indicates that adolescent
stress disrupts emotional regulation and prefrontal
functioning, thereby intensifying anxiety-related behaviors
(Page & Coutellier, 2018). Importantly, interactive
instructional methods such as cooperative learning appear
capable of reducing anxiety by lowering competitive
pressure and increasing peer support (Khormali & Quijg
Nejad, 2023; Ranjah et al., 2023).

Concurrently, working memory constitutes a central
cognitive system responsible for the temporary storage and
manipulation of information and underlies higher-order
processes including reasoning, problem solving, and
learning (Miller et al.,, 2018). Neurocognitive research
demonstrates that working memory capacity and inhibitory
control undergo substantial development during adolescence
and are closely linked to adaptive functioning (Carriedo et
al., 2025). Strong working memory is positively associated
with academic success, self-efficacy, and psychological
well-being (Abasi & Tabatabai, 2023; Xing et al., 2019).
Conversely, anxiety consumes limited working memory
resources, impairing cognitive performance and emotional
regulation (Masnani et al., 2019; Rostamabadi & Meiri,
2023; Zamani & Pour Atashi, 2017). These findings suggest
that anxiety and working memory operate in dynamic
interaction, jointly shaping students’ learning experiences

and well-being.
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Despite substantial literature on cooperative learning,
anxiety, working memory, and psychological well-being
individually, few studies have examined these variables
within an integrated explanatory model. Structural modeling
research emphasizes the necessity of investigating such
multivariate mechanisms to understand how educational
practices influence students’ psychological health (Kline,
2023). Accordingly, the present study proposes a
comprehensive model in which cooperative learning affects
students’ psychological well-being both directly and
indirectly through the mediating roles of anxiety and
working memory, drawing on principles of positive
psychology, cognitive theory, and social learning (Bhargava
& Sharma, 2024; Johnson et al., 2024; Lee et al., 2024;
Wang et al., 2022).

Methods and Materials

The present study employed an applied, descriptive—
correlational design utilizing structural equation modeling.
The population consisted of all lower secondary school
students enrolled in Garmsar during the 2023-2024
academic year. A sample of 220 students was selected
through simple random sampling in accordance with
recommended sample size guidelines for structural
modeling. Data collection instruments included standardized
questionnaires measuring cooperative learning strategies,
academic anxiety, working memory performance, and
psychological well-being. Reliability and validity of all
instruments were confirmed through internal consistency
indices and construct validation procedures. Data were
analyzed using SPSS and SmartPLS software, employing
path analysis and bootstrapping techniques to evaluate
model fit, direct effects, indirect effects, and mediating
relationships.

Findings

Results of structural equation modeling indicated that
cooperative learning exerted a significant direct effect on

psychological well-being (f =0.437, t = 8.327). Cooperative

learning also showed significant effects on both anxiety (B =
—0.313) and working memory (B = 0.331). Anxiety
demonstrated a significant negative effect on psychological
well-being (B =-0.327), whereas working memory exhibited
a positive effect on psychological well-being (B = 0.129).
Sobel tests confirmed the mediating roles of anxiety (Z =
4.080, VAF = 0.189) and working memory (Z = 6.363, VAF
= 0.087). Overall, the model demonstrated strong
explanatory power and satisfactory goodness-of-fit indices.

Discussion and Conclusion

The findings demonstrate that cooperative learning
significantly enhances students’ psychological well-being
both directly and indirectly through reducing anxiety and
strengthening working memory. These results suggest that
cooperative learning functions as a multidimensional
educational ~ mechanism  simultaneously  addressing
cognitive, emotional, and social dimensions of student
development. By fostering supportive peer interactions and
reducing competitive stress, cooperative learning lowers
anxiety levels and frees cognitive resources, thereby
enhancing working memory efficiency and promoting
positive psychological functioning.

The mediating role of anxiety highlights the importance
of emotional regulation in educational contexts, indicating
that effective learning environments must address students’
emotional experiences alongside academic instruction. The
mediating role of working memory underscores the
cognitive pathways through which educational practices
influence well-being, emphasizing that cognitive capacity
development is integral to students’ psychological health.

In conclusion, cooperative learning represents a powerful
instructional approach capable of improving students’
psychological well-being through interconnected emotional
and cognitive mechanisms. Educational systems seeking
sustainable improvement in student mental health and
academic success should prioritize cooperative learning

strategies as core components of instructional design.
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