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) Abstracts
Introduction: This study investigated the effect of a brain

hemispheres-compatible  teaching strategy on developing
information processing skills among eighth-grade mathematics
students. The approach aims to engage both left-hemisphere
functions (logical reasoning, sequential processing) and right-
hemisphere functions (spatial reasoning, holistic thinking) to
enhance mathematical learning during the critical developmental
period of early adolescence. Methods: The research employed a
quasi-experimental design with two equivalent groups at Avro
School (2022-2023): an experimental group (30 students) taught
using the brain hemispheres strategy and a control group (29
students) taught using traditional instruction. Assessment utilized a
validated 25-item test measuring four information processing skills:
summarization, application, pattern recognition, and interpretation.
The experimental intervention followed six phases: preparation,
engagement, learning design, acquisition, memory formation,
and functional integration. Results: Statistical analysis revealed
significant differences favoring the experimental group (t=5.988,
p<0.01) with a very large effect size (1>=0.38). The experimental
group showed significant improvement across all four information
processing skills with effect sizes ranging from 1.19 to 2.19.
Conclusion: The brain hemispheres-compatible teaching strategy
proved highly effective in developing students’ mathematical
information processing skills by creating organized mental
frameworks that facilitate knowledge integration and cognitive
development.
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INTRODUCTION

Mathematics education plays a crucial role
in developing students’ cognitive abilities
and problem-solving skills. In recent years,
there has been growing interest in applying
neuroscience findings to educational
practices, particularly in mathematics
instruction [1]. The brain hemispheres
approach aims to engage both left and right
hemispheres in the learning process, based
on understanding that different cognitive
functions are associated with different brain
regions and optimal learning occurs when
both hemispheres are engaged [2]. Recent
studies have shown that language proficiency
and cultural factors can significantly
impact students’ mathematical learning and
information processing skills, suggesting a
need for more comprehensive approaches to
mathematics education [3].

The brain hemispheres approach has gained
attention due to its potential to enhance
students’ information processing skills,
which involves the ability to perceive,
analyze, and manipulate mathematical
concepts and relationships [4]. Research
indicates that traditional ~mathematics
instruction often emphasizes left-hemisphere
functions (logical reasoning and sequential
processing) while underutilizing right-
hemisphere functions (spatial reasoning
and holistic thinking) [5]. This imbalance
may limit students’ ability to fully engage
with mathematical concepts and develop
comprehensive problem-solving strategies.
Several studies have demonstrated the
effectiveness of brain-based learning
strategies. Ozgen and Alkan [6] found that
brain-based learning activities significantly
improved high school students’ mathematics
achievement and attitudes. Mekarina and
Ningsih [7] reported positive effects on
students’ mathematical connection abilities,
while Noureen, Awan, and Fatima [8]
demonstrated significant improvements in
seventh-grade mathematics performance.
Suarsana et al. [9] provided evidence for
brain-compatible teaching strategies in

enhancing conceptual understanding of
geometric concepts.

Neuroimaging studies have provided crucial
insights into mathematical cognition.
Dehaene et al. [10] identified three parietal
circuits involved in number processing, while
Ansari [11] explored how developmental
processes shape neural representations of
numbers. The development of mathematical
skills  involves complex interactions
between domain-general cognitive abilities
and domain-specific mathematical skills [4],
[12]. Matejko and Ansari [13] demonstrated
associations between arithmetic and basic
numerical processing in children’s brains,
complementing Price et al.’s [14] findings
that early arithmetic skills predict later
mathematical achievement.

Recent meta-analyses by Arsalidou et al.
[15] and Kaufmann et al. [16] have provided
comprehensive insights into how different
mathematical tasks engage various brain
regions and how these patterns develop
over time. The role of spatial abilities in
mathematical cognition has gained attention,
with Newcombe et al. [17] highlighting the
intertwined development of spatial and
numerical cognition. Additionally, research
has revealed shared neural resources between
linguistic and mathematical operations [18],
emphasizing the importance of integrated
approaches to mathematics instruction.

The eighth grade represents a critical period
for mathematical skill development, as
students aged 13-14 transition from concrete
to abstract mathematical reasoning [17],
[19]. During early adolescence, students
undergo significant cognitive changes and
establish foundational skills for advanced
mathematical thinking. Longitudinal studies
have revealed dynamic brain development
patterns, with Qin et al. [20] demonstrating
hippocampal-neocortical functional
reorganization underlying cognitive
development, and Rosenberg-Lee et al. [21]
showing significant maturational changes in
neural activity patterns between grades.

The emotional aspects of mathematical
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learning have also received attention.
Suarez-Pellicioni et al. [22] reviewed the
cognitive consequences and neural bases
of math anxiety, while Lyons and Beilock
[23] demonstrated that math anxiety could
be separated from math performance at
the neural level. This research emphasizes
the importance of creating supportive
learning environments during this critical
developmental period.

Despite promising research on brain-based
learning, several gaps remain. First, while
studies have shown general benefits of brain-
based approaches, there is limited research
specifically examining brain hemispheres-
compatible strategies on information
processing skills in mathematics. Second,
most existing studies focus on general
mathematical achievement rather than
specific cognitive processes like information
processing skills. Third, the application
of neuroscientific insights to educational
practice remains challenging [24], with
factors such as lack of teacher training, time
constraints, and adherence to traditional
curricula hindering adoption of innovative
teaching strategies [25].

Recent technological advances offer new
opportunities for investigation. Artemenko
et al. [26] used functional near-infrared
spectroscopy (fNIRS) to study neural
correlates of mental arithmetic in naturalistic
educational  settings, while research
on digital learning tools has provided
insights into different formats of numerical
representation [27]. Cultural influences
on mathematical cognition have also been
identified as important factors requiring
consideration [28].

The integration of metacognitive strategies
has shown promise, with Houd¢ et al. [29]
exploring neural correlates of metacognitive
processes in problem-solving. Furthermore,
research on learning disabilities has
advanced understanding of neurobiological
underpinnings, with Ashkenazi et al.
[30] comparing mathematics and reading
disabilities, and De Smedt et al. [31]
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investigating how numerical magnitude
processing skills relate to individual
differences in mathematical abilities.

The current study addresses these gaps
by investigating the impact of a teaching
strategy compatible with the brain
hemispheres approach on developing
information processing skills among eighth-
grade students in mathematics. This focus
on a specific age group during a critical
developmental period, combined with
emphasis on particular cognitive processes,
fills an important void in the literature.

The research aims to design a teaching
strategy  compatible with the brain
hemispheres approach and investigate its
effect on developing information processing
skills among eighth-grade female students
in mathematics. Two null hypotheses were
formulated: (1) there is no statistically
significant difference at the 0.01 level
between mean scores of information
processing skills development for students
in the experimental group versus the control
group, and (2) there is no statistically
significant difference at the 0.01 level
between pre-test and post-test mean scores
for the experimental group.

The current research is constrained by
several limitations. Human limitations
include focus on eighth-grade female
students in day intermediate schools for
girls. Spatial limitations restrict the research
to Avro School in Duhok Governorate center.
Temporal limitations confine the study to
the first semester of 2022-2023. Knowledge
limitations include the first three chapters
(Rational Numbers, Algebraic Quantities,
Equations and Inequalities) from the eighth-
grade mathematics textbook.

The integration of neuroscience and
education continues to provide valuable
insights into mathematical information
processing and instructional practices.
However, the challenge lies in effectively
translating these findings into practical,
classroom-based interventions that support
diverse learners. The ongoing dialogue
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between neuroscientists, cognitive
psychologists, and educators is crucial for
bridging the gap between brain science and
educational practice, ultimately leading
to more effective and evidence-based

aiiroaches to mathematics education.

Research Method and Experimental Design
The researcher adopted the experimental
method, which aligns best with the study’s

objectives and hypotheses. The study aimed
to design a teaching strategy compatible
with the brain hemispheres approach and
examine its effect on the dependent variable
(information processing skills) among
eighth-grade mathematics students. The
experimental design employed was a quasi-
experimental design with equivalent groups,
consisting of an experimental group and a
control group, as illustrated in table 1.

Table 1. Experimental Research Design

Group Pre-Test Independent Dependent Variable
Variable (Post-Test)
Experimental Brain-
Hemispheres-
G.roup ) emlsp. eres Development of
Equivalence Information Compatible .
. . ) Information
Processing Skills  Teaching Strategy Processing Skills
Control Traditional &
Method

Research Population and Sample Selection

The study population included all eighth-grade female students in day intermediate schools
for girls affiliated with the Directorate of Education in Duhok, totaling 3,822 students. The
researcher purposefully selected Avro School as the sample site. Using a random sampling
method, two sections from the eighth grade were chosen: section (D) as the experimental group
and section (B) as the control group. Some students who had previously failed and had prior
experience were excluded from both groups, as shown in Figure 1.

Figure 1: Research Sample Selection Process

Total 8th-grade female students in district
(N =3,822)

Purposive selection of Avro School

Random selection of 2 sections
(D = Experimental, B = Control)

Exclusion of repeat/failure students
(10 students excluded)

Final sample:
- Experimental (n = 30) - Control (n = 29)
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Equivalence of Research Groups

Before beginning the experiment, the
researcher verified the equivalence of both
groups across several variables obtained
from each student’s school records. These
variables included:

1.

Intelligence Level: The researcher
applied the Raven’s Progressive Matrices
Test, adapted for the Iraqi context on
2/10/2022.

General Grade Average: The researcher
used the students’ average scores from
the 2021-2022 academic year.

Final Mathematics Grade for Sixth
Grade: Each student’s mathematics
grade from the previous academic year

was considered.

Chronological Age in Months: The
students’ ages were calculated in months
up to 30/9/2022.

Prior Knowledge: A multiple-choice test
consisting of 10 items was prepared and
administered on 3/10/2022.

Information Processing Skills Test:
The researcher designed a 20-item
information processing skills test and
applied it to both the experimental and
control groups on 4/10/2022. To confirm
the equivalence between the groups, the
researcher used the t-test for independent
samples on all the aforementioned
variables.

Table 2. Comparison of Means, Standard Deviations, and Calculated and Tabulated (t) Values
for Equivalence Variables

Experimental Group Control Group N = (26)

Equivalence Variables N=60 t-value p-value Significance

Mean Standard ~ Mean Standard Level

Deviation Deviation

Intelligence Score 38.028 4.395 29.501 3.336 0.423 0.674 Statistically
Significant
General Average 81.813 13.674 78.152 9.146 1.640 0.106 Statistically
) Significant
Mathematics Score 76.222 16.779 73.115 15.308 0.704 0.484 Statistically
Significant
Prior Knowledge 14.222 3.154 13.230 3.154 1.145 0257 Statistically
Significant
Chronological Age 162.851 3.612 163.230 4.104 1.639 0.107 Statistically
Significant
Information Processing 13.766 1.612 12.689 1.627 1.753 0.085 Statistically

Significant
It is clear from the table above that the calculated value for all variables is less than the tabulated

value of (2.021) at the significance level of (0.01) and a degree of freedom of (57). This
indicates no statistically significant difference; thus the two groups are considered equivalent in

the mentioned variables.
Research Requirements

To conduct the experiment and validate
its hypotheses, several requirements were
prepared: .

list was prepared based on categories
such as facts, concepts, principles, and
skills.

Formulating Behavioral Objectives: The

Defining the Academic Content: The
researcher reviewed the content of the
first three chapters of the eighth-grade
mathematics textbook, which were used
to teach both groups. These included
Chapter 1: Rational Numbers (8 topics),
Chapter 2: Algebraic Quantities (6
topics), and Chapter 3: Equations and
Inequalities (7 topics). A content analysis
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researcher prepared behavioral objectives
according to Bloom’s Taxonomy for
the cognitive domain (Remember,
Understand, Apply, Analyze), totaling
(68) objectives. To ensure their validity,
the list was presented to a committee
of experts in mathematics teaching
methods. Based on expert suggestions,
some objectives were linguistically
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adjusted, and daily lesson plans were
prepared for both groups.

* Preparing Lesson Plans: The researcher
prepared (32) actual lesson plans for
each group according to the methods
used in the study. The experimental
group was taught using the brain
hemispheres-compatible strategy steps,
while the control group was taught
using the traditional method. A model
of each lesson plan was presented to a
committee of experts in mathematics
teaching methods, and they agreed on the
appropriateness and comprehensiveness
of the plans for the academic material.

Research Tool

The researcher prepared an information

processing skills test following these steps:

* Purpose of the Test: The test aimed to
measure information processing skills
among eighth-grade students.

* Defining Test Skills: The test targeted
four core skills: Summarization,
Application, Pattern and Relationship
Recognition, and Interpretation.

* Formulating Test Items: After reviewing
several sources related to information
processing skills and the mathematics
textbooks for grades (seventh - eighth),
(20) items were drafted, distributed
across the four information processing
skills, including (15) objective items
with four alternatives and (5) items
requiring sequential steps.

* Scoring the Test: An answer key was
prepared for scoring the test. A score of
(1) was given for correct answers and (0)
for incorrect or unanswered items in the
objective section, while for sequential
items, scores of (0, 1, 2) were assigned
based on the solution steps. The total
score ranged from (0 to 25), with the
highest score indicating mastery of the
skill.

» Test Validity: To ensure test validity, it
was presented to a committee of experts
in mathematics teaching methods. A
minimum of (80%) agreement among

experts was required to validate each
item. Based on their feedback, some
items were rephrased, making the test
valid.

+ Statistical Analysis of Test Items: To
check the clarity of the test items and
instructions, and to analyze statistical
parameters such as discrimination index
and distractor effectiveness, the test
was administered to a pilot sample of
(100) eighth-grade students from Kazan
School. The time required for completion
was determined to be (30) minutes.
The researcher then analyzed the items
by ranking scores in descending order
and dividing them into two groups,
taking (27%) of the highest and lowest
scores, with (27) students in each group.
The discrimination index for the test
items ranged between (0.34-0.72),
within the acceptable range. Distractor
effectiveness was verified, with all
distractors performing as expected
except the correct answer.

» Test Reliability: To calculate the test’s
reliability, (30) forms were randomly
selected from the pilot sample, and
Cronbach’s Alpha was applied, yielding
a reliability coefficient of (78%),
making the test stable and ready for final
application.

Experiment Implementation

The experiment was conducted during the

first semester of the 2022-2023 academic

year, starting on Wednesday, (9/10/2022)

and ending on Thursday, (15/12/2022),

spanning (9) weeks with (5) lessons per

week. Official holidays, special occasions,
and mid-term exam periods were excluded.

The experiment was applied to both groups

as follows:

1. Experimental Group: This group was

taught according to a brain-compatible

teaching strategy, where the -classroom
environment was prepared before each
lesson. A positive relationship with students
was built, emotions were considered, and
students were encouraged to stimulate their
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brains. Visual aids were used to clarify

lesson concepts, with the lesson proceeding

through the following phases:

* Preparation Phase: Behavioral
objectives were written on the board,
and mathematical connections between
prior knowledge and the lesson topic
were established to prepare students’
minds for new information. This created
a mental image of relationships and
concepts tied to the new lesson, fostering
a competitive classroom environment.

* Engagement Phase: An educational
environment was created to capture
students’ attention, fostering a broad
range of learning experiences and
adaptability to engage with the topic.

* Learning Design Phase: The lesson
content ~was expanded through
experimentation and feedback to
reinforce  memory, such as (writing
test questions, designing mind maps,
or solving varied math problems). This
connected the learning situation to other
applicable topics.

* Acquisition Phase: Students acquired
the lesson topic using various stimuli
relevant to their environment through
group discussion. The board was divided
into two sections: the right side for
drawing and visual explanations, and the
left side for writing and logical problem-
solving. Examples and posters were
displayed, and students were encouraged
to arrive at mathematical principles,
enhancing competition and directing
them to correct answers.

* Memory Formation Phase: The
importance of time was emphasized,
such as stopping work for review, as
the brain learns more effectively over
time. Teachers provided sufficient
breaks, displayed evaluative questions
engagingly, offered stretching exercises,
and played relaxing music.

* Functional Integration Phase: The lesson
topic was connected to the next topic to
build accurate connections in the brain.

Students were reminded of the lesson’s
importance and motivated with rewards,
encouraged for better interaction in
future lessons, and their projects and
work were displayed in a fun manner.

2. Control Group: This group was taught

using the traditional method as per the

teacher’s guide, following these steps:

¢ Writing the main points of the topic on
the board by the teacher.

¢ The teacher reminded students of the
key points in the lesson and asked
questions to link the topic with their prior
knowledge, allowing students to engage
in discussion during explanations.

¢ The teacher solved varied examples
with student participation in classroom
activities.

O The teacher summarized the lesson,
with the primary focus on teacher-led
instruction.

Applying the Information Processing
Skills Test
The information processing skills test was
administered after notifying students of the
test date. Test forms were distributed to both
groups on (18/12/2022). The researcher
explained the test instructions and how to
answer, guiding students not to leave any
item unanswered.

Ethical Considerations

This research received formal ethical

approval from the Ministry of Education of

Kurdistan Region-Iraq, General Directorate

of Duhok Education, Western Duhok

Education Directorate (Reference No. 9351,

dated October 5, 2021), and institutional

approval from the University of Zakho,

College of Education. Since participants

were minors (eighth-grade female students),

a dual consent process was implemented:

written informed consent was obtained

from parents/guardians explaining the
research objectives and brain hemispheres
teaching strategy, while student assent was
secured from all participants confirming
their understanding and willingness to
participate. Both parents and students were
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informed of their right to withdraw at any
time without academic consequences.
All data were treated confidentially using
coded identification systems, and research
procedures were coordinated with school
administration to ensure minimal disruption
to regular educational activities.

Statistical Methods

The researcher utilized several statistical
methods for data analysis, including the
t-test for independent and paired samples,
Cronbach’s Alpha for reliability, Eta squared,
and Cohen’s (d), in addition to using SPSS

software for data Erocessini.

In light of the statistical analysis conducted,
the findings are organized and interpreted
according to the research hypotheses as
follows:

* Results Related to the First Null
Hypothesis: “There is no statistically
significant difference at the 0.01 level
between the mean scores for information
processing skills development among
students in the experimental group who
were taught using a brain hemispheres-
compatible strategy and students in the
control group who were taught using the
traditional method.”

To test this hypothesis, the researcher

calculated the mean and standard deviation

of the differences between the pre-test and
post-test scores for information processing
skills for both the experimental and control
groups. A t-test for independent samples
was applied, and the data and results are
presented in Table 3.

Table 3. Calculated (t) Value and Effect Size for Information Processing Skills Development
between Experimental and Control Groups

Mean Scores of Information

Std.

. . .. - value Eta
P kill Deviat p-va
Group N rocessing Skills evm;‘ fon t- value Squared  Effect Size
Pre-Test  Post-Test  Difference . ° (0.01) m»
Difference
Experimental 30 13.766 20.133 6.366 0.874 <0.01**
Control 29 12.689 14.241 1.551 1.843 5988 038 Very Large

It is clear from Table 3 that the calculated
(t) value is 5.988, which is greater than
the tabulated value of 2.021 at the 0.01
significance level and with 57 degrees
of freedom. This indicates a statistically
significant difference in favor of the
experimental group. To determine the effect
size of the independent variable (brain
hemispheres-compatible teaching strategy)
on the dependent variable (information
processing skills), the researcher applied the
Eta Squared (n?) formula, yielding a value
of 0.38, which is considered very large.
This suggests that the teaching strategy had
a substantial impact on the experimental
group’s responses, leading to enhanced
information processing skills. The researcher
attributes this effect to the strategy’s role
in improving mathematical abilities and

interpreting relationships between concepts

through diverse activities that engaged

students actively and enthusiastically.

* Results Related to the Second Null
Hypothesis: “There is no statistically
significant difference at the 0.01 level
between the pre-test and post-test mean
scores for information processing skills
among students in the experimental
group who were taught using a brain
hemispheres-compatible strategy.”

To verify this hypothesis, the researcher

compared the pre-test and post-test scores

for each information processing skill within
the experimental group by calculating the
mean difference and standard deviation. The
t-test for paired samples was applied, with
the data and results presented in Table 4.
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Table 4. Calculated (t) Value and Effect Size (d) for Information Processing Skills
Development within the Experimental Group

Skill N Mean Score of Information
Processing Skills for the Std. p-value Effect Effect Size
Experimental Group Deviation of  t-value . L.
Pre- Difference (0.01) Size (d)  Description
Post-Test Difference
Test
Summarization 30 3.933 5.100 1.166 0.874 7.309 <0.01** 1.33 Very Large
Application 30 3.500 5.301 1.800 1.156 8.523 <0.01%** 1.55 Very Large
Pattern and
Relationship 30 3.300 5.233 1.933 1.617 6.547 <0.01%** 1.19 Very Large
Recognition
Interpretation 30 2.866 4.600 1.733 1.014 9.355 <0.01** 1.70 Very Large
Total 30 13.766 20.133 6.366 2.906 11.998 <0.01* 2.19 Very Large

It is evident from Table 4 that the calculated
(t) value for each information processing skill
(Summarization, Application, Pattern and
Relationship Recognition, Interpretation)
is greater than the tabulated value of 1.699
at the 0.01 significance level and with
29 degrees of freedom. This indicates a
statistically significant difference in favor of
the post-test. The researcher calculated the
effect size (d) for each skill, which showed
a very large effect size across all skills.
This suggests that the teaching strategy was
effective in enhancing each information
processing skill. The researcher attributes
this to the brain-compatible strategy’s ability
to create organized mental images that
facilitate storage, retrieval, and organization
of knowledge in a manner aligned with brain
function.

DISCUSSIONS

The research findings revealed compelling
evidence about the effectiveness of brain
hemispheres-compatible teaching strategies
in  mathematics education. The data
demonstrated substantive improvements
across multiple dimensions of mathematical
learning and  cognitive  processing,

warranting detailed analysis of each aspect
and its implications for educational practice.
The experimental group exhibited notable
enhancement in their overall information
processing skills, revealing the strategy’s
in creating more

effectiveness robust

neural pathways for mathematical learning.
This improvement manifested through
students’ enhanced ability to simultaneously
process multiple aspects of mathematical
problems, suggesting the development of
more sophisticated cognitive frameworks.
The strategy’s success appears to stem
from its ability to engage both hemispheres
of the brain in complementary ways,
allowing students to utilize both analytical
and intuitive processing mechanisms
concurrently. This dual processing approach
seems to facilitate deeper understanding and
more effective knowledge integration, as
also observed by Mekarina and Ningsih [7]
in their investigation of brain-based learning
approaches.

Thedevelopmentofconceptualunderstanding
among students in the experimental group
showed particularly promising results.
Students demonstrated enhanced abilities
in abstracting mathematical principles
from specific examples and applying
these principles to novel situations. This
improvement suggests that the brain
hemispheres approach facilitates the
development of more sophisticated mental
models for mathematical concepts. The
strategy appears to help students create
stronger connections between abstract
mathematical principles and their concrete
applications, leading to more flexible
and adaptable mathematical thinking.
These findings echo the observations of

Jurnal Psikiatri Surabaya | Vol. 14 No. 2 November 2025



https://creativecommons.org/licenses/by-sa/4.0/

Ibrahim - Teaching Mathematics Using a Strategy Compatible with the Brain Hemispheres

Noureen, Awan, and Fatima [8], though the
current study demonstrates even broader
implications for conceptual development.
Pattern  recognition and relationship
understanding showed remarkable
advancement under the brain hemispheres
approach. Students demonstrated enhanced
ability to identify mathematical patterns,
understand their underlying structures, and
apply this understanding to new situations.
This improvement appears to stem from
the strategy’s success in developing both
systematic and intuitive pattern recognition
processes. The approach seemed particularly
effective in helping students integrate visual-
spatial understanding with logical-analytical
thinking, leading to more comprehensive
mathematical insight. The findings align
with and expand upon Suarsana et al.’s [9]
research, particularly in demonstrating how
integrated cognitive approaches enhance
mathematical understanding.

The enhancement in higher-order thinking
skills  proved especially noteworthy.
Students showed improved capabilities
in analysis, synthesis, and evaluation of
mathematical concepts, suggesting that the
brain hemispheres approach is particularly
effective  for  developing  advanced
mathematical thinking. This improvement
manifested in students’ enhanced ability to
tackle complex problems, develop creative
solutions, and articulate mathematical
reasoning. The strategy appeared to facilitate
the development of more sophisticated
problem-solving approaches by enabling
students to draw upon both analytical and
creative thinking processes, as similarly
noted in Salem’s [32] findings.

The comprehensive nature of the
improvements observed suggests that
the brain hemispheres approach fosters
balanced cognitive development. Students
showed enhanced capabilities across various
mathematical skills without the typical
imbalances often seen in traditional teaching
methods. This balanced improvement
indicates that the strategy successfully

engages multiple cognitive pathways, leading
to more integrated mathematical thinking.
The approach appears to help students
develop a more holistic understanding of
mathematics, where different aspects of
mathematical thinking support and reinforce
each other.

The implications of these findings extend
beyond immediate academic performance.
The observed improvements in cognitive
processing and understanding suggest
potential long-term benefits for students’
mathematical development. The strategy
appears to help students develop more
effective learning strategies and stronger
metacognitive skills, potentially enhancing
their ability to approach new mathematical
concepts independently.

The uniformity of improvement across
different skill areas suggests that the brain
hemispheres approach may be particularly
valuable for addressing the diverse learning
needs present in typical mathematics
classrooms. The strategy’s success in
developing multiple aspects of mathematical
thinking  simultaneously indicates its
potential value for creating more inclusive
and effective mathematics education
environments.

The magnitude of improvement in
complex problem-solving and conceptual
understanding suggests that this approach
might be especially beneficial for preparing
students for advanced mathematical study.
The strategy appears to help students
develop the kind of flexible, integrated
thinking that is crucial for success in higher-
level mathematics.

These findings also raise intriguing questions
about the nature of mathematical learning
and cognitive development. The success of
the brain hemispheres approach suggests that
traditional methods might be underutilizing
significant aspects of students’ cognitive
potential. The strategy’s effectiveness in
developing integrated mathematical thinking
capabilities indicates that mathematics
education might benefit from a fundamental
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shifttoward more balanced, brain-compatible
teaching approaches.

The research implications suggest a need
to reconsider how mathematics is typically
taughtinschools. The success ofthisapproach
indicates that incorporating brain-compatible
strategies could significantly enhance
mathematics  education  effectiveness.
Future research might productively explore
how these approaches could be optimally
implemented across different grade levels
and mathematical topics, and how they
might be adapted to address varying student

needs and learninﬁ s%les.

Based on the research findings, the researcher
recommends conducting training workshops
for mathematics teachers to familiarize them
with brain hemispheres-compatible learning
in teaching mathematical topics. Teachers
are encouraged to focus on both affective
and skill-based aspects in mathematics
teaching using a brain-compatible strategy to
achieve hemispheric integration for learning
mathematical concepts. Additionally, the
research emphasizes the importance of
familiarizing mathematics teachers with
various learning theories and utilizing them
to develop visual thinking skills through a
guide for teachers. For further research, the
study proposes investigating the impact of
hemispheric brain processes on mathematical
creativity skills among basic education
students, examining the effectiveness of
brain-based learning in developing geometric
thinking and academic achievement for
tenth-grade science students, and evaluating
the effectiveness of a brain-hemispheres-
based program in developing inferential
thinking skills in mathematics for basic
education students.
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