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EXTENDED ABSTRACT

Introduction

One of the primary goals of education is to create an
environment that promotes the holistic development of
individuals and educates healthy, competent, and
responsible individuals to play a role in personal and
social life (Sharp et al., 2020; Sharp et al., 2021). Among
various factors, academic boredom is one of the most
important factors inhibiting individual goals in education
(Khan et al., 2019). Academic boredom is an important
emotion related to academic achievement (Affandi et al.,
2025) that determines whether and how students engage
in learning both inside and outside school (Borgonovi et
al., 2023). Academic boredom refers to an emotional
experience that influences the way students interact with
peers and teachers in the classroom and affects their
learning and academic success (Handoko & Lukas, 2024;
Phan et al., 2024). Because reducing academic boredom
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is essential for high school students, the use of new
teaching and learning methods can help improve their
academic performance.

Academic self-handicapping behaviors refers to
students' intentional use of avoidance strategies, such as
procrastination, withdrawal, or excuse-making, to protect
their self-worth (or self-esteem) in the face of potential
failure (Jones & Rhodewalt, 1982; cited in Yan et al.,
2026; Xiang et al., 2026). Although such strategies may
provide temporary psychological relief, they consistently
predict poorer academic performance, reduced
motivation, and increased psychological distress
(Zuckerman & Tsai, 2005). Academic self-handicapping
behaviors is associated with negative consequences and
causes academic decline among students (Robinson et
al., 2025). In response, teachers and administrators are
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seeking to incorporate differentiating and effective
strategies as part of their value proposition to prospective
students.

One such learning strategy is the flipped teaching
method in mathematics, which utilizes a constructivist
learning philosophy called flipped learning (Fisher et al.,
2024). The flipped classroom has been defined as
learning basic content prior to class (e.g., guided
readings, short videos, and pre-session quizzes) (Torres-
Martin et al., 2022; Mohamed & Lamia, 2020), followed
by application of the material in class through a short,
structured lecture, structured case-based discussion, and
oral board-style review. While some activities (e.g, case
discussions and oral board-style questions) can be
conducted in traditional sessions, in a flipped learning
model, they are intentionally arranged after the
introductory work so that guided application is
prioritized over the initial presentation of content
(Thareja et al., 2026). It can also be said that the flipped
classroom enables students to actively and independently
acquire basic knowledge (Al-Samarraie et al., 2020),
which they can then apply and reflect on in teacher-led
classroom sessions (Ohlenburg et al., 2024.

Previous research has shown that the flipped teaching
method in mathematics is effective in mathematics
education, academic achievement and interest in
mathematics (Egara & Mosimege, 2024), acquisition of
cognitive and psychomotor skills (Paralikar et al., 2022),
positive learning outcomes (Wittmann et al., 2026),
conceptual understanding (Muktiadji et al., 2026),
increased mathematical learning (Caridade & Pereira,
2026), and increased linguistic vocabulary (Algouzi et
al., 2026). The purpose of this study was to investigate
the effectiveness of flipped teaching method in
mathematics on academic boredom, positive and
negative achievement emotions, and academic self-
handicapping behaviors among students.

Method

This quasi-experimental study was conducted with a
pretest-posttest design with control group and 2-month
follow-up. The statistical population of the research was
all high school students of Tehran in 2025-2026. Then a
total of 30 students were randomly assigned into two
groups, an experimental group receiving flipped teaching
method in mathematics group (15 students) and a control
group (15 students). Then the experimental group
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participated in eight 90-minute sessions of flipped
teaching method in mathematics. Data were collected
using the Academic Boredom Survey Instrument (ABSI)
by Sharp et al. (2021), the Achievement Emotions
Questionnaire (AEQ) by Pekrun et al. (2005), and the
Academic self-handicapping behaviors Scale (ASHS) by
Schwinger & Stiensmeier-Pelster (2011). Analysis of
variance with repeated measures and Bonferroni post hoc
test was used for data analysis. Data were analyzed using
SPSS version 29.

Results

Based on the results, the mean and standard deviation in
the flipped teaching method in mathematics method
group were 17.67 and 0.62; and the mean and standard
deviation of age in the control group were 17.47 and 0.64.
The F statistic obtained from comparing the means of the
2 groups in the age variable was t-test=0.87, which is not
statistically significant (sig=0.391), indicating that the 2
groups were similar in terms of age. In the present study,
the value of epsilon for the Greenhouse-Geisser index for
all dependent variables (academic boredom, positive and
negative achievement emotions and academic self-
handicapping behaviors) is less than 0.75, so the
Greenhouse-Geisser epsilon was used. Therefore,
considering the Greenhouse-Geisser correction, Table 1
reports the results of the repeated measures analysis of
variance test to examine the differences in the research
sample in the three stages of pre-test, post-test, and
follow-up.
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Table 1. Results of Tests of Within-Subjects Effects and Tests of Within-Subjects Contrasts (Greenhouse-
Geisser Correction) of Academic Boredom, Positive and Negative Achievement Emotions, and Academic Self-

Handicapping Behaviors

Variables Source F Sig Partialy ~ Observed Power
Academic Boredom group 96.99 0.001 0.78 1.00
factor 83.77 0.001 0.75 1.00
factor * group 43.67 0.001 0.61 1.00
Enjoyment group 38.35 0.001 0.58 1.00
factor 30.95 0.001 0.52 1.00
factor * group 42.02 0.001 0.60 1.00
Pride group 25.01 0.001 0.47 1.00
factor 19.04 0.001 0.40 1.00
factor * group 46.82 0.001 0.63 1.00
Total Positive Achievement group 76.45 0.001 0.73 1.00
Emotions factor 60.37 0.001 0.68 1.00
factor * group 119.43 0.001 0.81 1.00
Anxiety group 53.40 0.001 0.66 1.00
factor 47.80 0.001 0.63 1.00
factor * group 30.99 0.001 0.52 1.00
Shame group 111.15 0.001 0.80 1.00
factor 102.63 0.001 0.79 1.00
factor * group 62.69 0.001 0.69 1.00
Anger group 79.61 0.001 0.74 1.00
factor 75.91 0.001 0.73 1.00
factor * group 49.54 0.001 0.64 1.00
Hopelessness group 45,72 0.001 0.62 1.00
factor 38.96 0.001 0.58 1.00
factor * group 52.32 0.001 0.65 1.00
Fatigue group 83.47 0.001 0.75 1.00
factor 71.98 0.001 0.72 1.00
factor * group 62.46 0.001 0.69 1.00
Total Negative group 311.96 0.001 0.92 1.00
Achievement Emotions factor 279.50 0.001 0.91 1.00
factor * group 220.81 0.001 0.89 1.00
Academic Self- group 21.40 0.001 0.43 1.00
Handicapping Behaviors factor 18.21 0.001 0.39 1.00
factor * group 13.03 0.001 0.32 0.94

The results showed that flipped teaching method in on academic boredom, positive and negative

mathematics had a significant effect on academic
boredom, positive and negative achievement emotions
and academic self-handicapping behaviors among
students (p<0.05).

Discussion

The purpose of this study was to investigate the
effectiveness of flipped teaching method in mathematics
on academic boredom, positive and negative
achievement emotions, and academic self-handicapping
behaviors in students. Results showed that flipped
teaching method in mathematics had a significant effect

achievement emotions and academic self-handicapping
behaviors in students. It can be said that this result is
consistent with the results of the research of Algouzi et
al. (2026), Muktiadji et al. (2026), Caridade & Pereira
(2026), Wittmann et al. (2026), Egara & Mosimege
(2024) and Paralikar et al. (2022) who have shown the
effectiveness of the flipped teaching method in
mathematics in reducing academic problems of students,
especially in mathematics. In explaining this result, it can
be said that in recent years, the flipped teaching method
in mathematics has become increasingly popular as an
educational method to promote student motivation and
online learning. Flipped teaching method in mathematics
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move the lecture process outside the classroom, and its
basic idea has been expanded and explored with newer
media, platforms, and devices. Flipped teaching method
in mathematics are often combined with blended learning
as new models for in-person and distance learning
(Pimdee et al., 2024). It can also be said that flipped
teaching method in mathematics use video clips that
students watch from home on digital devices, with the
possibility of using cloud-based platforms such as
YouTube, Aparat, etc. Class time is used for reviewing
and practicing assignments/flipped lectures, replacing
traditional lectures in class. Therefore, since flipped
teaching method in mathematics, because the student
spends more time preparing for the classroom and is
more involved in learning than cooperative teaching
method, which is a group, has a greater impact and leads
to more motivation and activity of the student in the
learning process.

There were limitations in conducting the present
study, and the selection of a sample from Tehran requires
caution in generalizing the findings. The limited data
collection tool to a questionnaire and the lack of use of

KEYWORDS

other measurement tools are other limitations and
problems of this study. Due to time constraints, this study
was unable to conduct a longer-term follow-up phase to
examine the continuity and durability of the effects of the
flipped teaching method in mathematics, and was limited
to only a two-month follow-up measurement phase. It is
suggested that similar studies be conducted in other cities
and cultures on senior high school students so that the
results of the studies can be compared and help overcome
the limitations of this study. In future studies, by
considering a longer follow-up phase (more than six
months or even a year), the continuity and durability of
the effectiveness of the flipped teaching method in
mathematics should be examined.

At a practical level, based on the results of the present
study, it can be said that flipped teaching method in
mathematics can be used as appropriate teaching and
learning methods to academic boredom, positive and
negative achievement emotions and academic self-
handicapping behaviors among students by educational
psychologists, school counselors, teachers, and school
administrators.

academic boredom, academic self-handicapping behaviors, flipped training, positive and negative achievement

emotions
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