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Abstract

Objective: The aim of this study was to determine the effectiveness of reverse learning
on procrastination and academic self-regulation of male students with math disorders in
Khorramabad.

Method: This research was conducted in a quasi-experimental method with a pretest-
posttest design along with unequal control group. All 13-15 year old male students with
math disorders in Khorramabad in 2021-2022 who were studying in the first year of high
school, formed the statistical population of this study. From the statistical population, 28
students with math disorders were selected by available sampling method, and all of
them were randomly assigned to the experimental (n = 14) and control (n = 14) groups.
In order to collect research data, Solomon and Rathblum (1984) academic
procrastination questionnaire, Savari and Arabzadeh academic self-regulatory
questionnaire (2013), and Kiyam Canoli (1988) mathematical test were used. Reverse
learning training was provided for 9 sessions of 45 minutes for the experimental group.
Univariate and multivariate analysis of covariance were used to analyze the data.
Results: The results of the analysis of research findings showed that reverse learning
training is effective in reducing procrastination and improving academic self-regulation
of students with mathematical disorders (P<0.05).

Conclusion: According to the results of this study, it can be said that reverse learning
education is an effective education in order to reduce procrastination and improve
academic self-regulation of students with learning disabilities, especially math disorders.

Keywords: Reverse Learning, Academic Procrastination, Academic Self-Regulation,
Math Disorder, Male Students.
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Extended Abstract

1. Introduction

Learning disabilities is a type of neurodevelopmental disorder with
symptoms such as the inability of a person to use their academic skills in
the fields of reading, writing or mathematics, as well as in performing
learning performance much lower than expected from the cognitive level
that is They are becoming successful (American Psychiatric Association,
2013). One of the variables that is observed in students with learning
disabilities, especially students with math disorders, is academic
procrastination (Pourabdol, Sobhi — Gharamaleki, & Abbasi, 2015).
Procrastination is one of the common behavioral variables in educational
contexts and one of the negative factors influencing the academic success
of students, which in the common sense is called incorrect and wrong or
unrealistic postponing of affairs and the process of completing them and
leaving them to the future (Kandemir, & Palanci, 2014).

Along with academic procrastination, another variable that seems to
exist among children and adolescents with learning disabilities and
probably people with mathematical disabilities is academic self-regulation
(Zahed, Rajabi, & Omidi, 2012). According to Bandura (1977), self-
regulation refers to the use of self-direction, self-control, and autonomy.
In this regard, Classen (2010) showed in a research that academic self-
regulation learning is higher in normal students than in students with
learning disabilities. One of the active and advanced learning styles that
creates meaningful learning in learners; And today, reverse education has
attracted the attention of researchers and educators (Evseeva &
Solozhenko, 2015). Reverse education is a hybrid educational strategy
that turns education into a student-centered model; In which, the class
time is spent examining the subjects in more depth and creating learning
situations of high cognitive and attractive levels (O’Flaherty & Phlilips, 2016).
The educational approach based on reverse learning has been effective in
improving many educational and learning variables, on the other hand,
learning disabilities, especially mathematical disabilities, are disorders
that are always associated with academic problems and issues such as
academic procrastination and academic self-regulation. Considering the
importance of the topic, so far no research has directly covered the
research gap regarding the effectiveness of reverse learning on
procrastination and academic self-regulation of male students with math
disorders, in which the need to use educational methods to reduce each of
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the problems. The need to carry out the present research as much as
possible makes it logical and appropriate. Therefore, the purpose of this
research is to determine the effectiveness of reverse learning on
procrastination and academic self-regulation of male students with math
disorders.

2. Materials and Methods

The method used in this research was semi-experimental with a pre-test-
post-test pattern along with an unequal control group. The statistical
population included all male students aged 13-15 years with mathematical
disabilities in Khorramabad city (N=95) who were studying in the first
secondary level in the academic period of 1400-1401. Among the
statistical population, the number of 28 students with math disorder was
selected by available sampling method and then each of them was
selected by random sampling method in two experimental (14 people) and
control (14 people) groups were replaced. The experimental group
underwent reverse learning training during 9 45-minute sessions with the
help of researchers and the consultant of the learning disorders center. In
this research, academic procrastination questionnaires, Solomon and
Rothblum (1984), academic self-regulation questionnaire (2012) and
KMDT math test (KMDT) were used in order to collect data.

3. Results

In order to analyze the data, multivariate and univariate analysis of
covariance tests were used. The results of the test showed that after
removing the effect of the pre-test and other control variables, there is a
significant effect for the group membership factor using multivariate
covariance analysis (P<0.001). Univariate analysis of covariance was
used in order to check which of the dependent variables is more affected
by education.
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Table 1. The results of univariate covariance analysis to investigate the effect of
reverse learning intervention on procrastination and academic self-regulation of
subjects in the experimental and control groups in the post-test stage.

Source The
of dependent SS Df MS F P Eta
change variable
Academic 2.04 1 2.04 0.06 032 | 0.04
procrastination
pre-exam 1061.84 1 1061.84 33.40 0.001 | 0.31
group error _ 762.80 24 31.78 - - -
Academic 172057 1 172057 | 10398 | 0.001 | 0.58
self-regulation
pre-exam 16.59 1 16.59 1.01 0.32 | 0.08
error 397.11 24 16.54 - - -

The results of univariate covariance analysis showed that reverse learning
education has an effect on both variables of academic procrastination and
academic self-regulation of students (P<0.001). But according to the
effect size of the test, the effect of education on academic self-regulation
with a rate of 0.58 has had a greater impact than the variable of academic
procrastination.

4. Discussion and Conclusion

This research was conducted with the aim of investigating the
effectiveness of reverse learning on procrastination and academic self-
regulation of male students with math disorders. The results of the
analysis of the first hypothesis of the research showed that reverse
learning was effective in reducing the academic procrastination of
students with math disorders. In the previous method of teaching and
learning, students learned new lessons and knowledge in the classroom
with the help of lectures and practiced them at home. In the reverse
learning method, students learn the topics of the lessons at home with the
help of videos and practice skills in the classroom. Another result of the
research hypothesis showed that reverse learning is effective in improving
the academic self-regulation of students with math disorders. It can be
said that in the flipped class model, the participation of learners is
relatively more responsible and there is more academic engagement and
interaction. It seems that in this approach, learners are more involved in
lesson concepts and this factor increases the quality of comprehensive
learning and makes students feel more compatible. Therefore, students
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feel more responsible for their homework and this factor strengthens their
self-regulation (Fulton, 2012). Among the limitations of this research, we
can point out that this research only emphasized on reducing
procrastination and improving academic self-regulation. Therefore, it is
not correct to generalize it to other educational components. This study
was carried out on students with math disorders at the learning disorder
center in Khorramabad city. It is not allowed to generalize its results to
students with math disorders in other parts of the country. This research
was conducted only on male students with math disorder, which may not
be generalized to female students with math disorder.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are
considered in this article. The participants were informed about the
purpose of the research and its implementation stages. They were also
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