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Method: The research method was a semi-experimental pre-test-post-test type with a
control group. The statistical population included all male students in the second year of
secondary school in Zabol city during 2021-2022, 50 of whom were selected through
purposive sampling method and then divided equally into two groups of 25, the
experimental group and the control group that the teaching of self-regulation learning
strategies was carried out on the experimental group during 10 meetings of 90 minutes.
The research tools were a reflective thinking questionnaire (Kamber and Leung, 2000),
cognitive flexibility questionnaire (Dennis and Vander Wal, 2010), and self-regulation
learning strategies training package (Karami et al., 2013). The collected data were
analyzed through SPSS software version 26 and univariate and multivariate covariance
analysis.

Results: The results showed that there was a significant difference between the post-test
scores of the experimental and control group. This means that teaching self-regulatory
learning strategies increased the cognitive flexibility and reflective thinking of
experimental group (P<0.01).

Conclusions: The teaching of self-regulation learning strategies is effective on students'
cognitive flexibility and reflective thinking, and improves the cognitive flexibility and

reflective thinking of students.
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Extended Abstract

1. Introduction

Education is a period in which cognitive, social and emotional changes happen quickly,
coping with these changes requires the ability to adapt. One of the capabilities that make
people adapt to academic pressures is cognitive flexibility (Molai et al., 2019). Cognitive
flexibility is a type of preparation with which a person is able to make an appropriate
choice between mental processes to produce appropriate behavioral reactions (Onen and
Kogak, 2015). Flexible people are curious about internal and external experiences, and
their lives are full of rich experiences; Therefore, they not only avoid facing internal and
external experiences, but also seek new and challenging experiences (Buttelmann abnd
Karbach, 2017). One of the important factors that can improve a student's ability to be
aware of cognitive capabilities is learning strategies (Obergriesser and Stoeger, 2020).

Self-regulation of learning is a motivational and behavioral process that allows a person
to remain cognitively, behaviorally, and emotionally active and stable in achieving their
learning goals. Students who have better self-regulated learning skills are more motivated
academically and learn better in assignments (Hejazi, 2021, Latifi Azimi, 2022). Jarveld et
al. (2013) stated that self-regulation strategy is essential for the learning process.
Researches have also shown the use of self-regulated learning strategies as an important
factor in learning, performance and behavior in the classroom (Valenta et al., 2014,
Bylieva et al., 2021, Kabini Moghadam et al., 2018).

The practical importance of this research is due to the fact that as soon as the
effectiveness of teaching self-regulated learning strategies on cognitive flexibility and
reflective thinking is revealed, practical and useful information will be available to
administrators, teachers, parents, and other education professionals. Therefore, since
cognitive flexibility and reflective thinking are considered important variables in the
academic progress of students, and according to the surveys, there are few studies in
scientific bases, especially in the country, in the field of teaching strategies. The purpose
of this research is to determine the effect of teaching self-regulated learning strategies on
students' cognitive flexibility and reflective thinking.

2. Materials and Methods

The semi-experimental research method is of pre-test-post-test type with experimental and
control group. The statistical population of this research included all male students of the
second year of secondary school in Zabul city during 2021-2022, using Cohen's table
(1986, In Sarmad et al., 2021) at a significance level of 0.05 and with an effect size of
0.60 with a selection of 24 test power equal to 0.98 can be achieved for each subject in
each group. Therefore, the final sample of this research included 50 subjects. Due to the
unavailability of the sampling frame, the cluster sampling method was used. In this way,
secondary boys' schools of the second period were considered as a cluster, and one school
was randomly selected from among them, and then the target sample size (50 people) was
randomly selected, and finally, people were randomly assigned to two experimental and
control groups. The research tools are: reflective thinking questionnaire (Kember and
Leung, 2000), cognitive flexibility questionnaire (Dennis and Vander Wal, 2010) and self-
regulated learning strategies training package (Karami, Karami and Hashemi, 2012).

3. Results

One-variable covariance analysis was used to investigate the significance of the difference
in the mean of cognitive flexibility and reflective thinking in the two experimental and
control groups. The results for comparing the cognitive flexibility scores of students in the



The Effectiveness of Teaching Self-regulatory Learning. .. | Rahmati Kahkhaetal. 125

experimental and control groups, in the post-test stage, show that the F value obtained is
equal to 38.84, which is significant at the significance level of 99%. P>0.01). Also, the
size of the effect of teaching self-regulation learning strategies on students' cognitive
flexibility was 45.2%. The results for comparing the reflective thinking scores of students
in the experimental and control groups, in the post-test stage, show that the F value
obtained for thinking Reflection is equal to 55.79, which is significant at the 99%
confidence level (P<0.01). Also, the effect size of teaching self-regulation learning
strategies on students' reflective thinking was 54.3%. Based on this and considering the
higher average scores of the experimental group in the post-test, it can be concluded that
the teaching of self-regulation learning strategies has a positive and significant effect on
the cognitive flexibility and reflective thinking of second-year secondary school boys in
Zabul and has improved them.

Table 1. The results of univariate analysis of covariance to investigate the effect of the intervention on
cognitive flexibility and Reflective thinking of subjects in experimental and control groups in the post-test

stage
Step Df::i';‘éfe“t Ss MS Df F P Eta
Pre-test

Post-test Cognitive o35 249 932.849 1 38.84 0.001 0.452
flexibility
Reflective 1047510 1047210 1 55.79 0.001 0.543
thinking

Post-test group ;giﬁiﬁﬁ; 34.376 34.376 1 1.43 0.23 0.030
Reflective 29.819 29.819 1 1.58 0.21 0.033
thinking

4. Discussion and conclusion

The aim of this research was to determine the effectiveness of teaching self-regulated
learning strategies on cognitive flexibility and reflective thinking of male students in the
second year of secondary school in Zabul city. The results of the research showed that the
teaching of self-regulation learning strategies had a positive and significant effect on
cognitive flexibility and its components (perception of justifications, perception of control
and perception of several solutions) and reflective thinking and its components (normal
action, understanding, reflection and critical reflection). It improved the cognitive
flexibility and reflective thinking of students. In explaining this finding, we can refer to
the view of Zimmerman and Martinez Pons (2019), based on this, since one of the main
components of self-regulation learning processes is the element of cognition, therefore,
self-regulation learning training leads to an increase in cognitive flexibility. In the process
of learning self-regulated learning strategies, students learn which are the most effective
learning strategies and this type of learning helps them to reach their goals and become
aware of their cognitive capabilities (Karsli, 2015). As another explanation, it can be said
that self-regulation learning, while familiarizing students with cognitive and meta-
cognitive skills, gives them the opportunity to face effectively and solve problems
regularly. This feature is similar to what exists in reflective thinking; The important issue
in reflective thinking is learning skills, how to learn through thinking and regularly
encountering problems and solving them scientifically and actively. Therefore, teaching
and applying self-regulated learning strategies to provide the right conditions and platform
for cognitive flexibility and reflective thinking seems necessary.
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