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ABSTRACT
Objective: Academic boredom, a complex and pervasive emotional phenomenon, is
increasingly recognized as a key inhibitory factor in learning processes and academic
achievement, particularly in cognitively challenging domains such as Mathematics. The
present study aimed to investigate the causal model of Mathematics academic boredom
based on cognitive strategies and academic goal orientations, mediated by academic
hope, among second-grade high school students.

Method: The present study was descriptive and conducted using a path analysis
approach. The statistical population comprised all female students in the second period
of public high schools in Tehran during the 2024-2025 academic year. A sample of 400
students was selected using multi-stage cluster sampling. Data were collected using the
Academic Boredom Questionnaire (Pekrun et al., 2002), the Self-Regulated Learning
Questionnaire (Bouffard et al., 1995), the Academic Goal Orientation Questionnaire
(Bouffard et al., 1998), and the Academic Hope Questionnaire (Pekrun et al., 2002).
The data were analyzed using path analysis in SPSS-24 and AMOS-2024 software.

Results: The results indicated that the proposed research model demonstrated a good fit
with the data. Furthermore, the findings revealed that cognitive strategies (=-0/13) and
mastery goal orientation (B=0/39), performance goal orientation (p=-0/15), and
avoidance goal orientation ($=-0/15) had direct effects on Mathematics academic
boredom. Moreover, academic hope played a mediating role in the relationship between
mastery goal orientation and cognitive strategies with Mathematics academic boredom.

Conclusions: Based on these findings, focusing on the strengthening of academic hope
and the instruction of effective learning strategies can be utilized as an efficient
approach to mitigate academic boredom and enhance student motivation and
engagement in Mathematics courses.
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Introduction

Mathematics education, as a cornerstone of the
educational system, plays a pivotal role in developing
cognitive  skills, problem-solving abilities, and
preparing students for professional challenges
(Abayeva et al., 2024). However, many students
encounter emotional and motivational barriers when
engaging with complex mathematical content, notably
academic boredom, which can impair their academic
performance. Academic boredom, a complex and
multidimensional negative emotion, is characterized by
feelings of fatigue toward academic tasks, a pessimistic
view of learning, and a sense of inadequacy, potentially
leading to diminished quality of life, academic burnout,
and even dropout (Pekrun, 2006; Sharp et al., 2017;
Graziaetal., 2021). Research indicates that adolescents
are highly likely to experience boredom and
disengagement in school settings, perceiving them as
tedious, which may result in reduced motivation and, in
severe cases, dropout (Grazia et al., 2021; Respondek
et al., 2017). Thus, identifying factors influencing
academic boredom is of paramount importance.

Psychological research suggests that academic
boredom stems from intricate interactions among
cognitive, motivational, and emotional factors.
Cognitive strategies, as a component of self-regulated
learning, can mitigate boredom by facilitating
information processing and reducing cognitive load
(Ferla et al., 2009; Wu et al., 2021; Amir Ardejani,
2022). Additionally, academic goal orientations,
encompassing mastery, performance, and avoidance
goals, influence boredom intensity by shaping
students’ attitudes toward learning challenges (Liu,
2015; Abed et al., 2022; Sadoughi & Eskandari, 2025).
Furthermore, academic hope, a critical expectation and
belief about future success, acts as a dynamic and
active force essential for thriving in challenging
academic contexts. As a motivational construct
fostering expectations of positive outcomes, academic
hope serves as a bridge between these factors and
boredom (Yotsidi et al., 2018; Mirsadegh et al., 2022;
Wu & Kang, 2023; Wahab Razaq Al-Ziyadi &
Galavandi, 2025). Given the research gaps in

examining comprehensive causal models integrating
these variables, this study aims to test a causal model
of mathematics academic boredom based on cognitive
strategies and goal orientations, mediated by academic
hope, among second-grade high school students.

Method

The present study employed a descriptive-
correlational design using path analysis. The
population consisted of all female second-grade high
school students in public schools in Tehran during the
2024-2025 academic year. A sample of 400 students
was selected using multi-stage cluster sampling.
Inclusion criteria included enrollment in second-grade
high school and personal consent, while exclusion
criteria comprised inaccurate or incomplete
questionnaire  responses and unwillingness to
participate. The following instruments were used:

Academic Boredom Questionnaire (Pekrun et al.,
2002): This 22-item scale, with subscales for classroom
and learning-related boredom, is scored on a 5-point
Likert scale. Its reliability was reported as 0.92 by
Pekrun et al. (2002) and, in Nikdel’s (1392)
standardization, 0.84 and 0.86 for the classroom and
learning-related boredom subscales, respectively.

Self-Regulated Learning Questionnaire (Bouffard
et al., 1995): This 19-item questionnaire, with three
subscales (cognitive, metacognitive, and motivational),
is scored on a 5-point Likert scale. In this study, the
cognitive strategies subscale with a reliability of 0.65
was used (Abdulahi Begrabadi & Heidary rad, 2025).

Academic  Goal Orientation  Questionnaire
(Bouffard et al., 1998): This 20-item scale measures
mastery, performance, and avoidance goal orientations.
Its reliability was reported by Bouffard et al. as 0.88,
0.75, and 0.75 for mastery, performance, and avoidance
dimensions, respectively, and by Jokar (1384) as 0.81,
0.63, and 0.70, respectively.

Academic Hope Questionnaire (Pekrun et al.,
2002): This 11-item scale measures hope for learning
on a 5-point Likert scale. Its reliability was reported as
0.77 by Pekrun et al. (2002) and 0.78 by Kadivar et al.
(1388).
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Data were analyzed using Pearson correlation in
SPSS-24 and path analysis in AMOS-24. Outlier data,
both univariate and multivariate, were removed using
boxplots and Mahalanobis distance.

Results

Descriptive findings indicated that 20.8% of
respondents were 15 years old, 25.1% were 16 years
old, 22.4% were 17 years old, and 31.7% were 18 years
old. Skewness and kurtosis values were within the £2
range, indicating a normal distribution of the data. The
correlation matrix showed that academic boredom was
significantly correlated with cognitive strategies,
different goal orientations, and academic hope (P <
0.01). After testing the statistical assumptions, the
results of the structural equation modeling indicated
that the proposed model demonstrated a good fit.

Table 1. Fit indices of the tested research model

Fit index RMSEA IF1 CFl o¢%/df)
Acceptable range <0/1 0-1 >0/9 1-5
Observed value 0/089 0/992  0/992 3/99

The examination of the direct, indirect, and total
effects among the model variables indicated that
cognitive learning strategies had a significant negative
effect on academic boredom in mathematics (=-0.13,
P<0.01). Additionally, cognitive strategies also had a
significant negative indirect effect on academic
boredom through academic hope ( =-0.033, P< 0.01).
Mastery goal orientation had a significant positive
effect on academic hope ($=0.39, P<0.01), and it also
exerted a significant negative indirect effect on
academic boredom through academic hope (=-0.34,
P<0.01). However, academic hope did not mediate the
relationship between performance and avoidance goal
orientations and academic boredom.

Bootstrap analysis also confirmed that the indirect
effects of cognitive strategies and mastery goal
orientation on academic boredom through academic
hope were significant, as the confidence intervals did
not include zero.

The findings of this study indicate that cognitive
strategies reduce academic boredom by alleviating

cognitive load and enhancing information processing
(Wu et al., 2021; Amir Ardejani, 2022). This effect is
explained by the organization of complex mathematical
concepts and the reinforcement of perceived
competence, associated with dopamine release linked
to cognitive rewards (Akama & Walton, 2021).
Employing strategies such as concept mapping or
problem-solving  practice  fosters a  deeper
understanding of mathematical content and prevents
feelings of being overwhelmed (Yousefvand & Alavi,
2018).

Mastery goal orientation, with its focus on deep
learning and personal progress, reduces boredom and
promotes active engagement with mathematical
challenges (Liu, 2015; Liftenegger et al., 2016; Abed
et al., 2022). In contrast, avoidance goals increase
boredom by perceiving mathematical challenges as
threats to academic self-concept, thereby reducing
intrinsic motivation (Paul et al., 2021; Sadoughi &
Eskandari, 2025). Performance goals, which
emphasize comparison with others, have a limited
impact on boredom.

Academic hope plays a pivotal mediating role in the
relationship between cognitive strategies and mastery
goal orientation with academic boredom. By fostering
expectations of achievable goals and generating
cognitive pathways, academic hope mitigates the
negative impact of cognitive challenges and enhances
student engagement (Mirsadegh et al., 2022; Wu &
Kang, 2023). Mastery goals activate alternative
pathways for problem-solving, strengthening hope and
reducing boredom, whereas avoidance goals
undermine hope, exacerbating boredom.

Conclusions

The causal model of mathematics academic
boredom demonstrates good fit. Cognitive strategies
and mastery goal orientation reduce boredom and
enhance academic hope, thereby improving student
motivation and performance. Academic hope, as a
mediator, amplifies these effects. Study limitations
include its cross-sectional design, reliance on self-
report measures, and restriction to female students in
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Tehran. Future research should employ longitudinal
designs and more objective measures while exploring
the role of cultural and gender factors. These findings
underscore the importance of educational interventions
focused on enhancing cognitive strategies, promoting
mastery goals, and fostering academic hope to reduce
boredom and improve mathematics learning outcomes.
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