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Abstract

This study aimed to develop and validate an educational package for brain-friendly
learning based on Cain's theory and to assess its effectiveness on the academic
engagement of female elementary school students. The statistical sample used to
validate the educational package consisted of 15 experts specializing in brain-
friendly learning, selected through a purposive sampling method. In the quantitative
section, the sample included 40 elementary school students from Tehran's District
2, who were chosen using a multi-stage sampling method. The research instrument
employed was the Academic Attraction Questionnaire (Rio, 2013). This
questionnaire was administered to both the experimental and control groups as a
pre-test, post-test, and follow-up three months after the implementation of the
educational package. Statistical analysis in the quantitative section was conducted
using analysis of covariance in SPSS version 25. The results from the qualitative
section indicated that the educational package for brain-friendly learning based on
Cain's theory demonstrated appropriate validity. In the quantitative analysis, the
results of the multivariate analysis of covariance revealed that the average academic
engagement of the group receiving brain-friendly learning training based on Cain's
theory was significantly higher than that of the control group (sig = 0.001). The
effects of this educational intervention remained stable after three months.
Therefore, the brain-compatible learning educational package, based on Cain's
theory, was effective in enhancing the academic engagement of female elementary
school students. This educational package can serve as an effective and practical
tool for fostering meaningful learning and improving the academic performance of
female students.
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Introduction

Today, cognitive science is recognized as a leading source and hub for
interdisciplinary activities. It is now at the forefront of all
interdisciplinary efforts, resulting in significant innovations in research.
We have developed a better understanding of how to learn from our
surroundings collectively-integrating concepts that have always existed
but have never been combined (Bermudez, translated by Bani Rostam,
2021). In this context, one of the most notable differences between
contemporary cognitive science and that of the 1970s is the pivotal role
of neuroscience and brain studies. Until the 1980s, neuroscience was
largely absent from cognitive science for both theoretical and practical
reasons. The prevailing notion at that time was that cognitive science
was entirely applied in nature. Functional systems should be analyzed
from a functional perspective-specifically, how they operate and in
what manner. Some cognitive scientists have held the view-and some
continue to do so-that applied analyses should be conducted entirely
abstractly, regardless of the physical mechanisms that perform these
functions (Bermudez, translated by Bani Rostam, 2021). The primary
goal of the interdisciplinary movement was to investigate brain function
through modeling and to establish a new science of psychology
grounded in experimental and neurological data (Bayatani, Vol. 2,
2019, p. 320). Cognitive science, or the study of the mind/brain,
examines the mechanisms through which humans acquire, process, and
apply knowledge (Kharazi & Talkhabi, 2018, cited by Kharazi and
Dolait, 2010; Mak Gilly, 1995). Neuroscience in education seeks to
bridge the gap between understanding how the brain functions and
applying this knowledge in the classroom (Preslee et al., 2017).

The reality is that the education students receive in schools today does
not adequately prepare them for life, entry into the labor market, or
higher education. Students need to develop skills that enable them to
create their own knowledge both in and outside of school, as well as to
manage their learning processes independently. According to learning
psychologists, a serious and effective reform of the education system
should be grounded in cognitive education, which should serve as the
foundation for innovation and reform in the country's educational
framework. Traditional teaching methods, which rely heavily on rote
memorization, must be replaced with approaches that align with how
the brain learns, utilizing the latest findings from the teaching and
learning sciences. This shift is essential to foster the mental growth and
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creativity of our nation's youth (Kharazi and Talkhabi, 2018).
Therefore, the purpose of this study is to develop and validate an
educational package for brain-compatible learning based on Cain's
theory and to assess its effectiveness on the academic engagement of
elementary school girls.

Research Question(s)

Does the brain-compatible learning training package based on Cain's
theory affect the academic engagement of elementary school female
students?

Literature Review

In this context, Korkmaz (2024) conducted research aimed at
examining the principles of brain-adaptive learning in the current
landscape, which was categorized as a review article. He reviewed the
existing literature on brain-adaptive learning and summarized the
findings presented in scientific writings on this topic. According to
Korkmaz, the increasing volume of brain research and the significant
insights it provides regarding the learning process have contributed to
the expansion of studies in the field of brain-adaptive learning. The
principles of brain-adaptive learning, introduced by Cain and Cain in
1991, are frequently referenced in the research literature and inform
educational  practices.  However, contemporary educational
environments differ significantly from those of the past; opportunities
for learners have increased more than ever, while challenges such as the
COVID-19 pandemic and natural disasters have directly impacted
education. Additionally, technological advancements, particularly
those driven by artificial intelligence, have transformed educational
settings. In this context, there are studies evaluating 12 accepted and
widely used principles of learning that align with Cain's brain-based
framework in the research literature. However, there is a lack of reviews
that address the principles of brain-based learning within today's current
context. On the other hand, the enrichment of educational environments
through technological developments and the increase in learning
opportunities for students have greatly facilitated brain-adaptive
learning. Consequently, the principles of learning adapted to the brain
have become significantly more meaningful and important in today's
world than in the past.

Homepage: https://jep.atu.ac.ir/
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Methodology

The methodology of this research employs a combined approach,
integrating both quantitative and qualitative methods of an applied
nature. The statistical sample for validating the developed educational
package consisted of 15 experts with expertise in brain-compatible
learning, selected purposefully. In the quantitative component, the
sample included 40 elementary school students from the 2nd district of
Tehran, chosen through a multi-stage sampling method. The research
instrument utilized was the Academic Engagement Questionnaire
(Reeve, 2013). This questionnaire was administered before and after the
implementation of the brain-compatible learning package, based on
Cain's theory, to both experimental and control groups as a pre-test,
post-test, and follow-up after three months. Statistical analysis of the
quantitative data was conducted using covariance analysis in SPSS
version 25.

Results

The results of this research indicate that the educational package based
on Cain's theory of brain-compatible learning positively affects the
academic engagement of elementary school girls. The findings, derived
from multivariate covariance analysis, demonstrate that this educational
package significantly enhances the academic engagement of female
elementary school students. In explaining this finding, it can be said
that the educational package of learning compatible with the brain
based on Cain's theory, which was examined in this research, includes
elements such as calming awareness, immersion, active processing of
experiences and 12 principles of learning; that these factors can play an
important role in increasing students' academic engagement. Academic
engagement is one of the important factors used to understand students'
behavior in the teaching-learning process. This concept refers to
meaningful two-way communication in the learning and educational
environment, which can appear in the form of the relationship between
the student and the school, teachers, peers, the content of education, and
the curriculum (Delfino, 2019). Academic engagement provides a clear
picture of students' academic success and failure (Perkmann et al.,
2021; Buzzai et al., 2021; Olivier et al., 2019; Groccia, 2018). Although
the effect of brain-adaptive learning based on Cain's theory has been
considered in several studies; however, in relation to the results
obtained from the test of this hypothesis, limited direct research has
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been done in relation to brain-based learning and academic
engagement, which indicates that educational interventions of brain-
compatible learning can increase the academic engagement and self-
regulation of students, and giving importance to the education of brain-
compatible learning and considering this category in the curricula,
education and teaching of teachers, increases the academic engagement
and self-regulation of students; because in an environment that is rich
in the presence of brain-based learning components, learning has an
upward trend and leads to positive effects on students' attitude,
academic engagement and self-regulation (Ebrahimi and Sardari,
2020).

Conclusion

In explaining this finding, it can be said that the educational package of
learning compatible with the brain based on Cain's theory, which was
examined in this research, includes elements such as calming
awareness, immersion, active processing of experiences and 12
principles of learning; that these factors can play an important role in
increasing students' academic engagement. Although the effect of
brain-adaptive learning based on Cain's theory has been considered in
several studies, limited direct research has been conducted in relation
to the results obtained from testing this hypothesis in the context of
brain-based learning and academic engagement; which indicates that
educational interventions of brain-compatible learning can increase the
academic engagement and self-regulation of students.
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