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This study aimed to evaluate the effectiveness of problem-solving skills training in reducing
aggression and enhancing academic self-efficacy among aggressive high school students.

Methods: A randomized controlled trial was conducted during the 2024-2025 academic year in
Ahvaz city, Iran. Using cluster random sampling, 40 aggressive high school male students were
identified through clinical interviews and the Ahvaz aggression inventory (AAI). Participants
were randomly assigned to either an experimental group (n=20), which received six 90-minute
sessions of problem-solving skills training, or a control group (n=20), which received no
intervention. Data were collected at pre-test, post-test, and a three-month follow-up using the
AAI and the academic self-efficacy scale (ASES). Data were analyzed using mixed-design
analysis of variance (ANOVA) using SPSS software, version 26.

Results: Significant improvements were observed in the experimental group, characterized by
a substantial reduction in aggression scores and a significant increase in academic self-efficacy
(P <0.001). These therapeutic gains remained stable during the follow-up phase.

Conclusion: Problem-solving skills training serves as a robust cognitive-behavioral

Keywords: intervention, equipping students with adaptive coping mechanisms that mitigate impulsive
Problem-solving, Aggression, :  aggression and bolster academic confidence. Integrating these skills into school curricula is
Self-efficacy, Adolescent ¢ recommended to promote adolescent mental health.
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Highlights

e Problem-solving skills training significantly reduced aggression levels in aggressive male high school students.

e The intervention markedly enhanced academic self-efficacy among participants in the experimental group.

e Therapeutic effects on both aggression and academic self-efficacy were sustained at three-month follow-up.

Plain Language Summary

This study tested whether teaching problem-solving skills could help aggressive male high school students in Iran.
Forty students were divided into two groups: One received six sessions of training, while the other did not. Results
showed that trained students became much less aggressive and gained stronger confidence in their academic abilities.
These positive changes lasted for at least three months, suggesting that such training could be valuable in schools.

Introduction

dolescence is a pivotal developmental

stage marked by profound physiological,

cognitive, and socio-emotional changes.

During this period, high school students

frequently face a range of interpersonal
and academic stressors that may give rise to maladaptive
behavioral patterns (Mastorci et al., 2024). Aggression
emerges as a particularly prominent issue in educational
environments, often resulting in disciplinary actions, so-
cial exclusion, and enduring psychological distress (Yu
et al., 2025). Aggressive students typically experience
difficulties with emotional regulation, impulse control,
and social information processing, manifesting in verbal,
physical, or relational forms that disrupt classroom dy-
namics and reflect underlying cognitive distortions, such
as hostile attribution biases (Gao et al., 2023; Rieffe et
al., 2016; Syasyila et al., 2024). Untreated aggressive
tendencies have been shown to progress into persistent
antisocial behaviors and significant academic under-
achievement, perpetuating a cycle of failure that extends
into adulthood (Sudmand et al., 2020; Almeida et al.,
2024). Accordingly, addressing the needs of this at-risk
group remains a key priority for educational psycholo-
gists and school counselors (Aghajari et al., 2017).

Academic self-efficacy, rooted in social cognitive theo-
ry, denotes students’ perceived capability to organize and
execute the actions necessary to achieve designated edu-
cational outcomes (Loveimi et al., 2026). This construct
serves as a powerful determinant of academic motiva-
tion, effort, and resilience, with higher levels associated
with deeper learning approaches and better recovery
from setbacks (Yokoyama, 2024). In contrast, aggressive
students often exhibit diminished academic self-efficacy

due to recurrent negative feedback, reinforcing percep-
tions of incompetence and framing academic tasks as
overwhelming (Chen et al., 2019; Pérez-Marco et al.,
2024).

Problem-solving skills training is a structured cogni-
tive-behavioral approach that equips individuals with
systematic methods for identifying problems, generat-
ing alternatives, and implementing effective solutions
(Hasani Rad et al., 2025). Empirical evidence supports
its efficacy in reducing impulsivity, enhancing emotion-
al regulation, and decreasing externalizing behaviors in
youth by promoting deliberate cognitive processing over
reactive responses (Khoshneshan et al., 2023; Ezeddine
et al., 2022; Zhang et al., 2025; Giinaydin, 2022; Wang
etal., 2025). Furthermore, it yields benefits for academic
self-perceptions, as improved conflict resolution and ob-
stacle management correlate with heightened self-effica-
cy and engagement (Babazadeh et al., 2021; Shahgholy
Ghahfarokhi et al., 2015; Nicoara et al., 2024).

Notwithstanding the established advantages of cogni-
tive-behavioral approaches, there is a paucity of targeted
research examining the concurrent effects of problem-
solving skills training on both aggression and academic
self-efficacy in high school populations within specific
sociocultural contexts, such as Iran. Although an in-
verse relationship between aggression and academic
self-efficacy is well-documented, limited studies have
investigated the potential of structured problem-solving
training as an integrated remedy in the Iranian school
system. In light of rising classroom disruptions and the
critical influence of self-efficacy on adolescent achieve-
ment, further investigation is warranted to inform evi-
dence-based counseling initiatives. Therefore, this study
aimed to evaluate the effectiveness of problem-solving
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skills training in reducing aggression and enhancing aca-
demic self-efficacy among aggressive male high school
students.

Materials and Methods

The present study employed a randomized controlled
trial design with a pre-test, post-test, and a three-month
follow-up assessment.

The statistical population comprised all male high
school students exhibiting aggressive behaviors in Ah-
vaz City, Iran, during the 2024-2025 academic year. Us-
ing a multi-stage cluster random sampling technique,
40 students were selected based on their scores on the
Ahvaz aggression inventory (AAI)—specifically those
scoring one standard deviation above the mean—and
subsequent clinical interviews conducted by a clinical
psychologist. An a priori power analysis was conducted
using G"Power software, version 3.1 for a mixed-design
analysis of variance (ANOVA) (2 groups*3 time points),
assuming a large effect size (partial 1*=0.40, correspond-
ing to Cohen’s ~0.67), a=0.05, and power=0.80, which
indicated a minimum required sample of 34 participants.
The final sample of 40 (n=20 per group) was selected
to account for potential attrition. Participants were then
randomly assigned to either the experimental group
(n=20) or the control group (n=20). Randomization was
performed using a simple random allocation method
via a computer-generated random number sequence
prepared by an independent researcher not involved
in the study. Group assignments were placed in sealed
opaque envelopes to ensure concealment until assign-
ment. The inclusion criteria included being a full-time
high school student, obtaining a high aggression score,
and providing informed consent for participation. The
exclusion criteria consisted of concurrent participation
in other psychological interventions, presence of severe
psychiatric disorders requiring medication, and missing
more than two intervention sessions. Written informed
consent was obtained from all participants and their
guardians after a full explanation of the study objec-
tives, procedures, voluntary nature of participation, and
the right to withdraw at any time without consequence.
Confidentiality of data was strictly maintained, with
identifying information stored separately from study
data. Participants in the control group were offered the
intervention after completion of the follow-up phase.

Following the random assignment and the administra-
tion of pre-tests to both groups, the experimental group
underwent six 90-minute sessions of problem-solving
skills training, conducted twice weekly. The sessions
were based on the cognitive-behavioral model of social
problem-solving. The intervention was delivered by a
trained clinical psychologist with over 10 years of expe-
rience in cognitive-behavioral interventions. To ensure
fidelity, all sessions followed a detailed manualized pro-
tocol, were audio-recorded with participant consent, and
30% of sessions were randomly selected and rated for
adherence by an independent supervisor using a struc-
tured checklist covering key components (e.g. coverage
of session objectives, use of role-plays, and homework
assignment). Adherence ratings exceeded 90% across
checked sessions. During this period, the control group
remained on a waiting list and received no training.
The use of a no-intervention waiting-list control, while
allowing for assessment of change over time, limits at-
tribution of effects solely to the specific intervention
components, as non-specific factors (e.g. attention or ex-
pectancy) cannot be fully ruled out. Post-tests were ad-
ministered immediately after the final session, followed
by a follow-up assessment three months later to evaluate
the temporal stability of the intervention’s effects. Table
1 presents the structure of the intervention sessions.

AAI: The AAI was developed by Zahedifar et al.
(2000) to measure aggression levels in Iranian popula-
tions. It consists of 30 items, scored on a 4-point Likert
scale (never=0 to always=3), with total scores ranging
from 0 to 90. Higher scores indicate a higher propensity
for aggression. The inventory assesses three dimensions:
anger and hostility, physical aggression, and verbal ag-
gression. In previous Iranian studies, the Cronbach’s o
coefficient was reported at 0.87, demonstrating high in-
ternal consistency (Zahedifar et al., 2000). In the present
study, the Cronbach’s a was calculated to be 0.84, con-
firming its reliability for this sample.

Academic self-efficacy scale (ASES): Developed by
Zajacova et al. (2005), the ASES evaluates a student’s
confidence in their ability to perform various academic
tasks. It contains 27 items, which are scored on a Lik-
ert scale ranging from 1 (not at all confident) to 5 (ex-
tremely confident). The total score ranges from 27 to
135, where higher scores reflect superior academic self-
efficacy. The scale covers domains, such as classroom
performance and time management. Reliability in prior
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Table 1. Summary of the problem-solving skills training program

Session Objective Content and Activities

1 Introduction and orientation Establishing rapport, explaining the rationale of the training, and defining aggression and its
consequences.

2 Problem orientation Identifying problematic situations and fostering a positive attitude toward viewing problems as
challenges rather than threats.

3 Problem definition Training in clarifying and defining the problem accurately and setting realistic goals for resolution.

4 Generation of alternatives .Usmg brainstorming techniques to produce a wide range of potential solutions without immediate
judgment.

- . Evaluating the pros and cons of each generated solution and selecting the most adaptive course

5 Decision making -
of action.

6 Implementation and Applying the chosen solution in real-world scenarios and self-monitoring the outcomes;

verification

concluding the sessions.

research using Persian versions has shown alpha coef-
ficients above 0.80 (Kooshki et al., 2024). In this study,
the internal consistency was validated with a Cronbach’s
alpha of 0.89.

Statistical analysis was performed using SPSS soft-
ware, version 26. Descriptive statistics (Mean+SD) were
used to summarize the data. For the inferential analysis,
a mixed-design ANOVA was employed to examine the
within-subject effect of time (pre-test, post-test, follow-
up) and the between-subject effect of the intervention
group, ensuring all statistical assumptions were met.

Results

The study sample comprised 40 aggressive male high
school students, aged between 13 and 15 years, with a
Mean+SD age of 14.2+0.82 years. As presented in Ta-
ble 2, at baseline, the experimental and control groups
exhibited comparable mean scores on both aggression
(approximately 73—74) and academic self-efficacy (ap-
proximately 53-55), indicating successful randomiza-
tion. Following the intervention, the experimental group

demonstrated a marked decline in aggression scores to
around 46 at post-test, with further slight stabilization at
follow-up. In contrast, the control group showed negli-
gible changes, with scores remaining elevated. For aca-
demic self-efficacy, the experimental group displayed a
substantial increase to over 82 by post-test, maintained at
follow-up, whereas the control group exhibited minimal
variation around the baseline level of approximately 53.

Prior to conducting the primary inferential analyses, the
assumptions underlying mixed-design ANOVA were ex-
amined. The Kolmogorov-Smirnov test confirmed nor-
mality of score distributions for both aggression and aca-
demic self-efficacy at all measurement points (P>0.05).
Levene’s test verified homogeneity of variances across
groups (P>0.05). Mauchly’s test indicated a violation of
sphericity for both variables (P<0.05); therefore, degrees
of freedom were corrected using Greenhouse-Geisser
estimates.

Mixed-design ANOVA revealed a significant group-
by-time interaction for aggression (F=77.03, P<0.001,
partial 1>=0.69), indicating large effect size, as well
as significant main effects of time (F=54.82, P<0.001,
partial n>=0.71), and group (F=33.47, P<0.001, par-

Table 2. Descriptive statistics for aggression and academic self-efficacy scores across measurement points by group

MeantSD

Variables Group
Pre-test Post-test Follow-up
Problem-solving skills training 72.93+5.28 46.15+2.69 45.87+2.03

Aggression
Control 74.02+6.80 74.38+7.01 74.96+6.27
Problem-solving skills training 55.39+8.41 82.09+4.71 82.91+4.03
Academic self-efficacy

Control 53.29+9.46 53.40+9.91 53.89+9.05
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Table 3. Post-hoc pairwise comparisons (bonferroni-adjusted) for the experimental group

95% Cl
Variables Time Mean Difference SE P
Lower Upper
Pre-test vs post-test 26.78 1.12 0.001 23.45 30.11
Aggression Pre-test vs follow-up 27.06 1.08 0.001 23.85 30.27
Post-test vs follow-up 0.28 0.52 0.413 -1.05 1.61
Pre-test vs post-test -26.70 1.45 0.001 -30.12 -23.28
Academic self-efficacy Pre-test vs follow-up -27.52 1.38 0.001 -30.78 -24.26
Post-test vs follow-up -0.82 0.65 0.611 -2.38 0.74

SE: Standard error; CI: Confidence interval.

tial 1>=0.69). For academic self-efficacy, the group-
by-time interaction was also significant (F=67.10,
P<0.001, partial *=0.70), with significant main effects
of time (F=49.03, P<0.001, partial n>=0.69), and group
(F=43.96, P<0.001, partial n>=0.71). These results dem-
onstrate that changes over time differed substantially
between groups, with large effect sizes supporting the
efficacy of the intervention.

Post-hoc pairwise comparisons with Bonferroni cor-
rection for the experimental group confirmed signifi-
cant reductions in aggression from pre-test to post-test
(mean difference=26.78, SE=1.12, P<0.001, 95% CI,
23.45%, 30.11%) and from pre-test to follow-up (mean
difference=27.06, SE=1.08, P<0.001, 95% CI, 23.85%,
30.27%), with no significant difference between post-
test and follow-up (P=0.413). Similarly, academic self-
efficacy showed significant increases from pre-test to
posttest (mean difference=-26.70, SE=1.45, P<0.001,
95% CI, -30.12%, -23.28%) and from pre-test to follow-
up (mean difference=-27.52, SE=1.38, P<0.001, 95% CI,
-30.78%, -24.26%), with stability between post-test and
follow-up (P=0.611). These findings indicate sustained
intervention effects at three-month follow-up (Table 3).

Discussion

This study aimed to investigate the effectiveness of
problem-solving skills training in mitigating aggression
and enhancing academic self-efficacy among aggres-
sive high school students. The findings derived from the
mixed-design ANOVA provided robust evidence that the
intervention significantly reduced aggression and im-
proved academic self-efficacy in the experimental group
compared to the control group. Furthermore, these thera-
peutic gains were found to be stable during the three-

month follow-up period, suggesting that the cognitive-
behavioral techniques acquired during the sessions were
internalized and maintained by the participants.

The significant reduction in aggression scores can be
attributed to the cognitive restructuring and behavioral
modification inherent in the problem-solving model.
Aggressive students often suffer from “hostile attribu-
tion bias,” where they misinterpret neutral social cues as
threatening, leading to impulsive and violent reactions
(Dodge, 2006). Problem-solving skills training address-
es this deficit by teaching students to pause, evaluate the
situation objectively, and consider multiple non-violent
alternatives before acting (Shahgholy Ghahfarokhi et al.,
2015). By fostering a “problem-oriented” mindset rather
than an “emotion-oriented” one, students learn to view
interpersonal conflicts as tasks to be solved rather than
threats to be neutralized (Dabaghi et al., 2019). This tran-
sition from reactive impulsivity to reflective reasoning
effectively lowers the intensity and frequency of aggres-
sive outbursts.

The results regarding aggression are consistent with
the findings of previous studies. For instance, Kolla et
al. (2021) demonstrated that cognitive-behavioral in-
terventions focused on social problem-solving led to
a significant decrease in externalizing behaviors and
physical aggression among youth. Similarly, Mahvar et
al. (2018) emphasized that teaching students how to gen-
erate and evaluate alternative solutions in conflict-ridden
scenarios serves as a powerful buffer against aggressive
tendencies. These studies support the notion that en-
hancing cognitive flexibility and decision-making skills
is fundamental to behavioral stabilization in educational
settings. However, while the present findings align with
this body of evidence, they also highlight the need for
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greater critical scrutiny of effect durability beyond three
months and the potential moderating role of intervention
dosage, as some prior trials have reported partial relapse
in aggression when follow-up periods extend to six or
twelve months.

Regarding academic self-efficacy, the intervention led
to a substantial increase in students’ confidence in their
academic capabilities. This improvement can be ex-
plained through Bandura’s social cognitive framework,
which posits that mastery experiences and cognitive
self-regulation are key drivers of self-efficacy (Wang et
al., 2024). When students master problem-solving tech-
niques, they acquire a generalized sense of competence
that extends beyond social interactions and into their
academic life. As students become more capable of man-
aging their emotions and resolving obstacles, their anxi-
ety decreases, allowing them to focus more effectively
on pedagogical tasks (Zhang et al., 2025). This shift in
focus, coupled with the positive feedback they receive
for their improved behavior, reinforces their belief in
their ability to succeed academically.

The findings concerning academic self-efficacy align
with the results of prior investigations. Specifically,
Khodaei et al. (2021) indicated that social-cognitive
training programs not only improve social conduct but
also lead to a noticeable rise in academic persistence
and self-belief among high-risk youths. Moreover, Or-
akci (2023) suggested that structured problem-solving
curricula enable students to navigate academic chal-
lenges with greater autonomy, thereby fostering a stron-
ger sense of academic self-efficacy. These consistent
findings highlight the synergistic relationship between
behavioral self-control and academic confidence, sug-
gesting that problem-solving skills training serves as a
bridge between these two critical domains of adolescent
development. Nevertheless, the observed gains in self-
efficacy should be interpreted cautiously in light of the
exclusive reliance on self-report measures and the ab-
sence of objective academic performance indicators,
which limits direct comparison with studies that have
documented corresponding improvements in grades or
task persistence.

Despite the significant findings, this study has sev-
eral crucial limitations that warrant consideration. The
sample was restricted to male high school students from
a single city in Iran, which substantially limits the gen-
eralizability of the results to female students, other age
groups, or different cultural and educational contexts.
The deliberate focus on male participants was based on
prior evidence indicating higher prevalence and expres-

sion of overt aggression among adolescent males in Ira-
nian school settings; however, this exclusion precludes
understanding of potential gender differences in response
to the intervention. Cultural factors, such as collectivist
norms, gender-specific socialization practices, and the
structure of the Iranian educational system—which of-
ten emphasizes rote learning and authority—may have
influenced both the baseline levels of aggression and
the receptivity to cognitive-behavioral techniques. Ad-
ditionally, the modest sample size (n=40) further con-
strains statistical power and the broader applicability of
the findings. The use of a waiting-list control, while ethi-
cally appropriate, introduces potential confounds related
to non-specific factors (e.g. expectancy effects), and the
lack of intervention fidelity data beyond basic protocol
adherence or multi-informant outcome assessment fur-
ther tempers confidence in the specificity and robustness
of the observed effects. Future research should incor-
porate larger, more diverse samples, including female
students, multiple regions, and potentially mixed-gender
groups to examine moderating effects of gender and
sociocultural variables. Moreover, studies with longer
follow-up periods, active control conditions, objective
behavioral measures, and direct assessment of academic
outcomes are needed to establish the clinical significance
and mechanisms of change more conclusively.

These findings have several implications for clinical
and educational practice beyond curriculum integration.
School-based mental health professionals may consider
delivering brief, manualized problem-solving training
in small-group formats as a targeted early intervention
for students identified as aggressive through screening
or referral. Such programs could be embedded within
existing counseling services or tiered support systems
to address both behavioral and motivational difficulties
concurrently. In clinical settings, these techniques offer
a cost-effective adjunct to individual therapy for ado-
lescents presenting with externalizing problems, poten-
tially enhancing treatment engagement by linking skill
acquisition to tangible academic benefits. Finally, train-
ing teachers and staff in basic problem-solving facilita-
tion could promote a proactive, skill-building approach
to classroom management, fostering a more supportive
school climate overall.

Conclusion

The findings of this study provide empirical evidence
for the therapeutic value of problem-solving skills train-
ing in the educational context. By shifting students’
cognitive focus from impulsive reactivity to analytical
reasoning, this intervention successfully mitigated ag-
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gressive behaviors and significantly bolstered academic
self-efficacy among high school students. The sustain-
ability of these results over a three-month follow-up
period highlights the potential of cognitive-behavioral
strategies to foster long-term behavioral stability and
psychological resilience. From a pedagogical perspec-
tive, the results suggest that academic success is inextri-
cably linked to socio-emotional competence. Therefore,
integrating structured problem-solving curricula into
school counseling programs is not merely a behavioral
management tool but a vital strategy for enhancing stu-
dents’ belief in their academic capabilities. Ultimately,
empowering adolescents with adaptive coping mecha-
nisms serves as a cornerstone for creating a conducive
learning environment, promoting mental health, and
ensuring better educational outcomes for students strug-
gling with behavioral challenges.
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