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Abstract
This study aimed to systematically evaluate educational-psychological interventions on academic

enthusiasm in high school students through a meta-analytic approach. The research was designed as
a descriptive study with utilizing quantitative data analysis. Research population comprised of
scientific research articles and master’s theses available in domestic databases, specifically
addressing academic enthusiasm in high school students between 2014 and 2024. A total of 25
studies meeting the inclusion criteria were selected and subjected to meta-analysis. To calculate the
effect size, Hedges' g indices and fixed and random effects models were used. In order to examine
the existence of publication bias in the primary studies, funnel plots diagram and Duval-Tweed
correction and fitting test were used. Also, to assess the homogeneity of the studies, I* and Q tests
were used. Data analysis was performed with CMA-3 software. Funnel plot diagram showed
limited bias in publications, so that by adding ten studies to the sample, the distribution of meta-
analysis studies will be symmetrical. Based on the results of the 1* and Q tests, the heterogeneity of
the studies was confirmed. According to the Hedges' g index, the effect size and Z calculated for 26
variables were significant at the alpha level of 0.05. Also, the overall effect size was 1.361 in the
fixed model and 1.502 in the random model and is significant at the alpha level of 0.05. The
combination of the results of the conducted studies showed the diversity of interventions that have
a significant effect on academic enthusiasm.

Keywords: Academic enthusiasm, Students, Educational-psychological interventions, Meta-
analysis.
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Introduction
Nowadays, education system plays a pivotal role in nurturing future generations, and

students' academic success depends on the quality of this system (Darabi et al., 2022).
Academic enthusiasm, as a key factor in academic performance, consists of three
dimensions: absorption (deep concentration), vigor (high energy), and dedication
(psychological involvement) (Mollahoseini et al., 2022) and influences students' active
engagement in the learning process (Darling-Hammond et al., 2019). Students with higher
academic enthusiasm exhibit greater motivation and self-regulation (Wu & He, 2022),
whereas low academic enthusiasm leads to academic decline and deviant behaviors (Datu
& King, 2018).

The theoretical framework of this study aims to provide a systematic classification of
interventions affecting academic enthusiasm, based on three analytical levels: cognitive-
metacognitive, motivational-emotional, and behavioral-social. At the cognitive level, self-
regulatory and metacognitive strategies (Schneider et al., 2022); at the motivational level,
reality therapy (Glasser, 1999) and acceptance and commitment therapy (Tarbox et al.,
2022); and at the behavioral level, social skills training (Bandura, 2023) and environment-
based programs (Eccles & Roeser, 2011), are emphasized.

Domestic and foreign studies show that interventions such as reality therapy
(Mohammadian & Hajhosseini, 2023), mindfulness (Ghanbari et al., 2023), and spiritual
intelligence training (Safezadeh & Mohammadpanah, 2021) effectively enhance academic
enthusiasm. However, the lack of a comprehensive intervention model justifies the need for
a meta-analysis to develop an integrated, localized framework. This study synthesizes past
findings to design a holistic model for improving students' academic enthusiasm.

Research Methodology

Meta-analysis, as a systematic research method, integrates data from multiple studies to
identify new patterns and relationships that cannot be detected in individual studies. This
research examined effective interventions on academic engagement among upper
secondary school students, employing both fixed-effect and random-effects models for data
analysis (Cohen, 1988). The reviewed studies showed no significant qualitative
differences, and only those meeting minimum methodological standards published in Iran
between 2014 and 2024 were selected.

For data collection, a systematic search was conducted using keywords such as "effect,"
"academic engagement,” and their equivalents in Iranian databases including IranDoc,
Academic Jihad Database, Maglran, Noormags, and the Comprehensive Humanities
Portal. From the retrieved articles, 25 studies (equivalent to 38 effect sizes) were selected
for analysis.

Data analysis was performed using CMA-3 software. Publication bias was assessed
through funnel plots and the Duval and Tweedie methods. The fail-safe N method was used
to estimate missing studies. Heterogeneity among studies was examined using Cochran's Q
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test and 12 index. Sensitivity analysis was conducted through two approaches: gradual
elimination of studies and methodological quality stratification, which revealed no
significant differences between subgroups.

Effect sizes were calculated as standardized mean differences (Hedges' g). For multi-
group studies, effects were computed separately and then combined. When necessary
statistics were not reported, t-values, F-values, or p-values were used to maintain analytical
precision. This process yielded comprehensive and reliable results regarding the impact of
interventions on academic engagement.

Findings

Funnel plot analysis indicated potential unpublished studies. To adjust for this bias, Duval
& Tweedie’s trim-and-fill method suggested adding 10 studies to reduce the effect size
from 1.36 (fixed) and 1.50 (random) to adjusted values of 1.14 and 1.17, respectively. The
fail-safe N test revealed that 6,274 hypothetical studies with null effects would be needed
to nullify the overall effect, confirming result reliability.

Cochran’s test (Q=140.142, df =37, p<0.05) and 1?>=140.142 indicated significant
heterogeneity. Among 27 interventions analyzed, reality therapy (4.05), help-seeking
strategies training (3.42), and self-regulatory strategies training (2.63) had the highest
effect sizes.

Other effective interventions included Problem-solving training, Acceptance and
commitment therapy, Positive thinking skills training (Quilliam-based package), Integrated
teaching, Martin’s multidimensional cognitive-behavioral intervention, Video-based
content production study strategies, School-based psychoeducational packages,
Psychological self-care training, Social adaptation training, Meaning-centered academic
package (based on healthy human theory), Positive psychology training, Spiritual
intelligence training, Mindfulness training, Logotherapy, Combined time perspective and
mindfulness package, Social cognitive career counseling, Mission-based career counseling,
Desirable academic social behaviors training, Metacognitive skills training, Academic
vitality training, Cognitive and metacognitive strategies training (CMST), Augmented
reality-based education and MOOC-based physics teaching

The overall effect sizes for fixed and random models were 24.03 and 13.38,
respectively, both significant (p<0.05) and classified as high (Delavar, 2015). These results
underscore the significant efficacy of educational-psychological interventions on academic
enthusiasm.

Discussion and Conclusion

This meta-analysis examined the impact of educational-psychological interventions on
high school students' academic enthusiasm. Reality therapy-based group counseling, with
the largest effect size, was the most effective intervention, enhancing enthusiasm by
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fostering better choices to meet psychological needs. Help-seeking and self-regulatory
strategies also showed substantial effects, improving enthusiasm through cognitive-
motivational reinforcement and stress reduction. Other interventions (e.g., problem-
solving, ACT, mindfulness, positive psychology) were also effective.

The theoretical framework categorized interventions into four groups: cognitive-
behavioral, humanistic, positive psychology, and environment-based, each contributing
through distinct mechanisms. Despite the high validity of findings, limitations-such as
methodological heterogeneity, potential publication bias, urban sample focus, and short
follow-up periods-should be considered. Nevertheless, these results provide valuable
insights for policymakers and educators in designing effective interventions. Future
research should explore long-term effects, and schools are encouraged to integrate these
interventions into curricula.
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Figure 2: Funnel diagram of the research
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Table 3: Results of Duval-Tweed correction and fitting

Q &,k ol il b
3540 Sladlas e e
TS b A YL a el A
Vool slakais sk
=33
VEV/VEYYY V/VYAVY V/YAYAY Vo AvA V/EVYY V/Y0+ VA AFARSAR
sddodalin
YAY/VYOYo V/EY VY +/AY004 AANARY V/YEANA V/4 LYY \/VEoY odd fdas 55l

ol 3 ol b el (gps, S0s Wdllas o3 005330 ((F) sl 53 eddalyl gleesls w4 slzal L

ldedalin lie JialS o LSS Sldlas ol apd gulS 5 el Sl gole oS sb a4 sl
£ V0V sedalin jldde [2alS aman 5 ol Sl Jie 55 V180T S Lde ldds 4 VYNNG
Coso s b lasad 55 55Kl ol 5 S daler S8 dslar Sl Jde 53 VAVIN0 Ul Lass ldis
b &S Sl sl sy glas 51 eal N g3l (ol 2 oosdle ol ol jasedn ol b
10 Gl o p Sldllas pl LS e alous |y 553 Slslas 8 (olel L 51 IS JIG W58 dlol Lo

ol 0l 1,1 (6) s 53 gasl opl 51 ol EW Lpd e 4 S s i

SIS Glast o LolST slaas) Uast 51 pasl N O o =t dgu
Table 4: The results of the classic fail-safe N test
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Table 6:. Overall effect size of studies based on fixed and random models
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