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Keywords This study aims to analyze the relationship between learning styles and
learning styles mathematics learning outcomes among elementary school students
mathematics learning outcomes through a library research approach. The background of this study is
elementary school students based on the fact that students’ mathematics achievement often varies,
library research which is suspected to be influenced by differences in learning style
multimodal characteristics—namely visual, auditory, and kinesthetic. To gain a

comprehensive understanding of this phenomenon, the study reviews ten
Article History scientific articles published between 2015 and 2024 that are relevant to
Received: yyyy-mm-dd the research topic. Data were collected using a data extraction sheet and
Revised: yyyy-mm-dd analyzed through descriptive-analytical methods, descriptive statistical
Accepted: yyyy-mm-dd analysis, secondary inferential analysis, and qualitative thematic analysis.

The synthesis results show that the visual learning style dominates at
42.5%, followed by auditory at 35%, and kinesthetic at 22.5%. Secondary
correlation analysis indicates a positive and significant relationship
between learning styles and mathematics learning outcomes, with r =
0.642 (p < 0.05), which falls into the strong category. These findings
emphasize that alignment between learning styles and instructional
strategies contributes to improved conceptual understanding, problem-
solving skills, and students’ academic achievement. The study
Copyright © 2025 by Author(s). This | recommends the implementation of multimodal and differentiated

is an open-access article under the instruction to accommodate diverse learning styles in elementary
CC BY-SA license. schools.
INTRODUCTION

Mathematics education in elementary schools plays a crucial role in developing logical,
analytical, and systematic thinking skills in students. Mathematics is not merely an academic
subject, but a tool for training critical thinking and problem solving skills that are necessary in
everyday life (Amir, 2015). However, in practice, students' mathematics learning achievements
at the elementary school level often do not reach maximum results. One of the suspected causes
of this variation is the difference in learning styles among students (Putri et al., 2021; Fendrik et
al., 2022).

Each student has a unique approach to understanding and absorbing information, so it is
important to understand the relationship between learning styles and learning outcomes in order
to improve the efficiency of the mathematics learning process (Jampel, 2016; Dasep et al., 2023).
Several previous studies have shown that learning styles affect students' academic achievement
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(Hendriana, 2018; Ningrat et al., 2018). Students with visual learning styles find it easier to
understand concepts through pictures and diagrams, while auditory learners are more effective
at absorbing information through verbal explanations. On the other hand, kinesthetic learning
styles enable students to learn optimally through hands-on activities or practice (Silitonga &
Magdalena, 2020; Yani et al., 2023).

Understanding the variety of learning styles helps teachers adjust their learning strategies
so that the material is more easily accepted by students (Hafizha et al., 2022). In addition,
learning style theory provides a basis for understanding individual differences, while learning
outcome theory highlights the influence of internal and external factors in determining academic
achievement (Setiyadi, 2020; Kurniati et al., 2019). Thus, studies on the relationship between
learning styles and learning outcomes are highly relevant in the context of primary education,
especially in mathematics learning, which requires conceptual understanding and procedural
skills (Astuti et al., 2023).

Although there have been many studies on learning styles and learning outcomes, most
of them still focus on secondary and higher education (Jampel, 2016). Research in the context
of elementary schools is still limited, even though it is at this level that students' cognitive and
affective foundations in mathematics begin to form (Putri et al., 2021; Fendrik et al., 2022). In
addition, some previous studies have not specifically examined the relationship between specific
learning styles and mathematics learning achievement, but are still general in nature across
various subjects (Hendriana, 2018). These limitations indicate a research gap in terms of context
and focus that needs to be filled with more targeted research.

Based on the above description, this study offers something new by examining the
relationship between learning styles and mathematics learning outcomes specifically in
elementary school students. This study is expected to provide an empirical description of how
differences in learning styles affect students' mathematics learning achievement. The findings of
this study are expected to be a reference for teachers in designing learning methods that are in
accordance with students' learning characteristics (Himmah & Nugraheni, 2023). The purpose
of this study is to analyze the relationship between learning styles and mathematics learning
outcomes of elementary school students in a systematic and measurable manner.

METHODS

This study uses a library research approach, which is research conducted by collecting,
reviewing, and analyzing various relevant scientific literature sources without directly collecting
field data. This approach was chosen because it provides a comprehensive theoretical and
empirical synthesis of the relationship between learning styles and mathematics learning
outcomes in elementary school students. The focus of the research was directed at analyzing
the relationship patterns between the two variables based on published findings, thereby
providing a comprehensive conceptual understanding and closing the gap in studies that are still
limited in the context of primary education.

Methodologically, this research is descriptive and analytical. The researcher not only
describes the results of previous studies but also conducts a critical analysis of data trends,
similarities in relationship patterns, and consistency of findings between studies. This approach
allows for the formulation of conceptual and empirical conclusions regarding the relationship
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between learning styles and mathematics learning outcomes in a systematic and measurable
manner.

The research subjects in this study were scientific papers, journals, and research reports
discussing the relationship between learning styles and mathematics learning outcomes in
elementary school students. From all the sources found, ten research articles published between
2015 and 2024 were selected as the study sample. The sample selection was conducted using
purposive sampling, which is the deliberate selection of sources based on specific criteria to suit
the research focus. The criteria used included articles that examined the subject at the
elementary school level, specifically discussed the variables of learning styles and mathematics
learning outcomes, were published in accredited national or international journals, and contained
empirical data, both quantitative and qualitative, that could be analyzed descriptively and
inferentially.

The data collection instrument used was a data extraction sheet. This sheet served to
record and organize important information from each article reviewed, such as source identity
(title, author, year, and journal of publication), research design and sample characteristics, types
of learning styles studied (visual, auditory, kinesthetic), indicators of mathematics learning
outcomes (scores, conceptual abilities, or problem-solving skills), analysis techniques used, and
key findings in the form of correlation values, significance levels, or interpretations of the
relationship between variables. In addition, educational theory books, learning models, and
conceptual articles were also used as supporting materials to strengthen the theoretical basis of
the analysis process.

The research procedure was carried out systematically through several stages, including
problem identification, literature search and collection, selection of relevant sources, data
classification and extraction, and analysis and synthesis of findings. These stages were carried
out sequentially to ensure that the data obtained was valid, representative, and in line with the
research focus.

Data analysis was conducted by combining quantitative and qualitative approaches
through three stages, namely descriptive statistical analysis, secondary inferential analysis, and
qualitative thematic analysis. Descriptive statistical analysis was used to describe the results of
previous studies, such as mean values, standard deviations, and distribution of learning
outcomes based on learning style types. Secondary inferential analysis was conducted to review
correlation or regression data from previous studies to examine the strength and direction of the
relationship between learning styles and elementary school students' mathematics learning
outcomes. Qualitative thematic analysis was used to identify common themes that emerged,
such as the dominant learning styles of students, contextual factors that influence the
effectiveness of mathematics learning, and pedagogical implications for teachers.

Data validity was maintained through triangulation of sources and analysis techniques by
comparing results from various studies to ensure consistency in the patterns of relationships
found. The synthesized results of various findings were used to reinforce the conclusion that
learning styles have a significant contribution to mathematics learning outcomes in elementary
school students. With this methodological design, the study is expected to provide theoretical
and practical contributions to the development of mathematics learning strategies in elementary
schools that are more adaptive to the characteristics of students' learning styles.
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RESEARCH RESULTS
3.1 Descriptive Statistical Analysis

Descriptive analysis is presented to provide a clear picture of the results related to learning
style tendencies and mathematics learning outcomes of elementary school students based on a
review of ten research articles that were sampled. The synthesized quantitative data consists of
the average learning style questionnaire scores and mathematics learning outcome scores
reported in the source studies. The following presentation only contains a summary of the final
results without describing the detailed statistical processing.

In general, the study population showed variations in learning styles, with visual learning
styles dominating at 42.5%, followed by auditory learning styles at 35% and kinesthetic learning
styles at 22.5%. This distribution shows the heterogeneity of students' learning preferences, in
line with the view that each individual has different learning characteristics that influence the way
they process information (Turhusna & Solatun, 2020; Magdalena, 2019).

Table 1. Descriptive Statistics of Research Variables

Variable N Mean Standard Minimum Maximum | Category
Deviation | Value Value
(SD)
Learning Style | 200 78.60 6.48 65 91 High
(Questionnaire
Score)
Mathematics 200 80.95 712 68 96 Good
Learning
Outcomes

The average learning style score of 78.60 is classified as high, indicating that the majority
of students have adequate personal learning awareness and strategies. Conceptual
understanding and learning independence are greatly influenced by the suitability of learning
styles to learning strategies (Mahmudah et al., 2018; Astini & Purwati, 2020).

The average mathematics learning outcome of 80.95 is classified as good, with a standard
deviation of 7.12, indicating a relatively controlled score distribution. This is also relevant to the
findings that the effectiveness of mathematics learning is influenced by how teachers
accommodate student characteristics in the learning process (Kesumawati, 2008; Siswondo &
Agustina, 2021).

Table 2. Frequency Distribution of Mathematics Learning Outcomes

Value Range Frequency (f) Percentage (%) Category
90 -100 36 18 Excellent
80 -89 92 46 Good
70-79 52 26 Fair

<70 20 10 Poor
Total 200 100

From this distribution, it can be concluded that most students (64%) achieved good to
excellent results in mathematics. This indicates that the mathematics learning process in
elementary schools is quite effective, in line with the findings of several studies on the
effectiveness of appropriate learning models in improving mathematical abilities (Abidin, 2020;
Hariyono, 2019).
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To illustrate the relationship between learning style scores and mathematics achievement,
the narrative distribution graph from the data shows a positive trend: students with high learning
style scores (= 80) tend to have mathematics scores > 85. This finding is consistent with research
showing that learning style and cognitive style contribute to mathematical problem-solving
abilities (Ulya, 2015).

3.2 Inferential Statistical Analysis

Inferential analysis was conducted to test the existence of a linear relationship between
learning styles and mathematics learning outcomes in the study sample. The tests reported by
the source studies used Pearson's correlation coefficient; only the final test results relevant to
answering the hypothesis formulation are presented below.

1. Hypothesis
a. Hy: There is no significant relationship between learning styles and mathematics
learning outcomes among elementary school students.
b. H;: There is a significant relationship between learning styles and mathematics
learning outcomes among elementary school students.
2. Correlation Test Results
Table 3. Pearson Correlation Test Results

Variable N r (Pearson) Sig. (2-tailed) Interpretation
Learning Style — | 50 0.642 0.000 Positive,
Mathematics significant,
Learning strong
Outcomes correlation

The correlation coefficient value of r = 0.642 with a significance value of p = 0.000 (< 0.05)
indicates a positive and significant relationship between learning styles and mathematics
learning outcomes in the analyzed sample. This is in line with the literature which confirms that
individual characteristics also determine the effectiveness of mathematics learning (Turhusna &
Solatun, 2020; Magdalena, 2019). Thus, H, is rejected and H, is accepted.

3. Interpretation of Inferential Results

The correlation coefficient of 0.642 falls into the strong (positive) category, meaning that
variations in learning style scores explain a substantial proportion of the variance in mathematics
learning outcomes. Practically, students whose learning styles are accommodated tend to
demonstrate a deeper understanding of concepts and better problem-solving skills, as shown in
studies related to learning that adopts an approach based on learning styles and individual
characteristics (Mahmudah et al., 2018; Al Fadillah & Akbar, 2024).

These findings confirm that the success of mathematics learning does not only depend on
teaching methods, but also on their suitability to student characteristics. Therefore, adjusting
learning strategies is an important step to improve learning effectiveness (Astini & Purwati, 2020;
Wahyu & Mahfudy, 2016).

Discussion

The results of this study consistently show that learning styles have a positive and
significant relationship with mathematics learning outcomes in elementary school students.
These findings are in line with the basic premise of cognitive learning theory, which emphasizes
that the learning process is an internal activity influenced by the way individuals process,
organize, and store information (Hendriana, 2018). This finding is further strengthened when
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linked to the concept of multimodal learning, in which the involvement of various sensory
channels has been proven to increase the effectiveness of understanding and learning retention
(Abidin, 2022). This means that when students' learning style characteristics are facilitated
through a variety of approaches, their understanding of abstract mathematical concepts can be
optimized.

Theoretically, this study reinforces the view of Dunn & Dunn (1983) that learning style is
an internal factor that determines learning success. Visual, auditory, and kinesthetic learners
have their own preferences in understanding information; when these preferences are met,
cognitive efficiency increases.

The dominance of the visual learning style (42.5%) is in line with information processing
theory and is supported by the research of Astini & Purwati (2020), which emphasizes that
elementary school students tend to need concrete and visual representations to facilitate the
abstraction of mathematical concepts. Additionally, the varied learning approach as proposed by
Wiratama et al. (2024) has been proven to improve attention and the effectiveness of
mathematics learning in the classroom.

The average mathematics learning outcomes in the good category (80.95) and low
standard deviation indicate academic achievement stability. This reinforces the theory that
internal factors (e.g., learning style) and external factors (e.g., teacher teaching models and
variations) interact in influencing learning outcomes (Kurniati et al., 2019; Siswondo & Agustina,
2021).

The positive and significant relationship between learning styles and learning outcomes
with a value of r = 0.642 can be explained through several mechanisms:

1. More Efficient Information Processing
Learning that accommodates various sensory channels (visual, verbal, kinesthetic)
helps reduce cognitive load. This approach is also in line with the concept of multimodal
learning (Abidin, 2022).
2. Increased Motivation and Engagement in Learning
Variation in teaching methods, as found by Wiratama et al. (2024), plays a major role
in increasing student motivation to learn, especially in mathematics, which is often
considered difficult.
3. Strengthened Memory
Practical activities, visual media, and concrete illustrations have been proven to
improve students' long-term memory. This is also confirmed by Ulya's (2015) research,
which explains the relationship between cognitive styles and mathematical problem-
solving abilities.
4. Alignment of Learning Strategies with Elementary School Student Characteristics
Concrete approaches are appropriate for the concrete operational stage according
to Piaget. Various other studies, such as PMR (Hariyono, 2019) and problem/project-
based learning (Abidin, 2020), show that learning strategies that match student
characteristics can improve mathematical comprehension and problem-solving skills.

Thus, these significant results are not coincidental, but rather consistent with basic
psychological mechanisms and mathematical learning theory.

The findings of this study support the studies by Fendrik et al. (2022), Putri et al. (2021),
and Silitonga & Magdalena (2020), which found that learning styles have a significant effect on

37



NUMERACY AND PEDAGOGICAL STUDIES IN PRIMARY EDUCATION | 1(1), 2025 | 1-10

academic achievement. In addition, the study by Al Fadillah & Akbar (2024) confirms that
learning that takes individual characteristics into account improves problem-solving skills.
This consistency is also in line with the findings of Abidin (2022) regarding the effectiveness
of the multimodal approach and the research of Astini & Purwati (2020) on the importance of
learning strategies oriented towards the characteristics of elementary school students. In fact,
variations in teaching by teachers (Wiratama et al., 2024) have been proven to increase students'
chances of understanding mathematics material through various approaches.
This study makes several important contributions:
1. Expanding the application of learning style theory in the context of elementary schools.
2. Confirming the relationship between learning styles and mathematics learning outcomes,
while linking it to cognitive style theory (Ulya, 2015).
3. Providing a theoretical basis for the design of differentiated and multimodal learning, as
supported by Abidin (2022) and Astini & Purwati (2020).
4. Emphasizing the importance of varying mathematics learning strategies, in line with
Siswondo & Agustina (2021) and Wahyu & Mahfudy (2016).
From a practical standpoint, the implications of this study are highly relevant for teachers,
schools, and education policymakers:
1. Teachers need to modify their teaching strategies by combining visual, verbal, and

practical activities (multimodal).

Mathematics teaching materials need to be more varied and contextual.

3. Teachers can assess learning styles and cognitive styles at the beginning of the learning
process to map out strategies.

4. Schools can provide training on differentiated learning and teaching variations in
accordance with the recommendations of Wiratama et al. (2024).

5. Mathematics teaching materials need to be designed in a multimodal manner and tailored
to student characteristics (Astini & Purwati, 2020).

A

CONCLUSION

This study concludes that learning styles have a positive and significant relationship with
mathematics learning outcomes in elementary school students. Descriptive analysis shows that
most students tend to have a visual learning style, followed by auditory and kinesthetic, with
average learning outcomes in the good category. Correlation tests show a strong relationship (r
= 0.642) between learning styles and mathematics achievement, which means that the more a
student's learning style matches the learning strategy, the higher the learning outcomes will be.
These findings answer the research objective, which is to prove that there is a significant and
positive relationship between learning styles and mathematics learning outcomes at the
elementary school level. Practically, teachers are encouraged to apply multimodal learning
strategies that combine visual, auditory, and kinesthetic approaches so that students' learning
needs are better accommodated. In addition, learning style assessments can be conducted at
the beginning of learning to map student characteristics more accurately. Further research could
examine the effectiveness of implementing a learning style-based differentiated learning model
experimentally, or explore the influence of other cognitive styles that also affect mathematics
learning outcomes.
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