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ABSTRACT

This study aims to identify the influence of learning styles (kinesthetic, visual, and auditory)
and gender on early childhood counting skills at Inpres Mannurukki Kindergarten, TKIT At-
Tibyan, and Bone Kindergarten. The research method used was quantitative with an
experimental design. The sample consisted of 45 students, with 17 male students and 28 female
students, who were divided based on the learning styles applied. Data were collected through
measurement of children's counting skills and analysed using descriptive statistical test,
normality test, Levene test, and Two-Way ANOVA test. The results of the descriptive analysis
showed that the mean scores of the counting skills of male and female students varied
depending on the learning style applied. Kinesthetic learning style gives good results for
students who are actively moving, visual learning style is more effective with the use of digital
media, and auditory learning style shows good results with the use of songs and rhythms. The
Two-Way ANOVA test showed that there was no significant difference between learning styles
on children's numeracy skills, but there was a significant difference between gender and the
interaction between learning styles and gender. Boys excel in auditory and kinesthetic learning
styles, while girls excel in visual learning styles. This study concludes that learning that is
tailored to learning styles and gender characteristics can improve early childhood numeracy
comprehension. The implication of this research is the need for a differentiated learning
approach according to children's needs to maximise learning outcomes.
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INTRODUCTION

Education is a crucial aspect, especially in early childhood, which encompasses the
developmental period from ages 0 to 6 years (Fajrie, 2024; Fuente & Gillanders, 2021; Inten
et al., 2022; Masykuroh & Mursyidah, 2023; Sells, 2023). This stage is often referred to as the
golden age, a time when children become highly sensitive and receptive to various stimuli.
During this period, children undergo rapid growth and development (Hidayati, 2020; Rahman
& Sudirman, 2024; Sakti, 2020). The cognitive aspect is one of the key domains that must be
emphasized in early childhood education. Cognitive development can be stimulated through
the introduction of basic concepts such as reading, writing, and counting. These foundational
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skills aim to prepare children for the next levels of education. Basic literacies including
numeracy, science, civic, financial, technological, and cultural literacy can be nurtured from
an early age (Dwirianto, 2023; Jin, 2023; Nurhayati, Hidayat, et al., 2023; Nurhayati, Qudsi, et
al., 2023; Nurjanah et al., 2022)

Literacy is introduced through play-based methods because children naturally learn
through play. Literacy is integrated into the context of the child's real world. According to
UNESCO, literacy is defined as the ability to read and write, as well as to think critically in
solving problems. According to De Roock (2021) literacy includes reading, writing, and
numeracy. Learners are expected to master basic literacies, including reading, writing,
numeracy, science, financial, digital, and cultural and civic literacies (Audrin & Audrin, 2022;
Farias-Gaytan et al., 2022; Rahawarin, 2023; Tinmaz et al., 2022; Yunan et al., 2022).
Numeracy skills in children help them solve everyday mathematical problems, so that as they
grow older, they become accustomed to recognizing and dealing with complex issues without
needing much time to find solutions (Sabat et al., 2021). Therefore, numeracy literacy skills
are essential in early childhood. In early childhood education, children should be introduced to
simple counting activities during play, making the learning environment enjoyable.

These skills not only form the basis for understanding mathematics at the next level of
education (Al Ayyubi et al., 2018; Al Ayyubi, Bukhori, et al., 2024; Al Ayyubi, Hayati, et al.,
2024; Al Ayyubi, Rohaendi, et al., 2024; Al Ayyubi, Rohmatulloh, et al., 2024), but also
contribute to training logical thinking and problem solving from an early age (Ahlawat &
Billeh, 1987; Sagmazoren et al., 2022; Shafina et al., 2020; Tobin & Capie, 1981; Winstanley,
2021). Various studies have shown that children's learning styles are very diverse, including
visual, auditory and kinesthetic, each of which affects how they understand counting concepts.
In addition, the learning media used is also an important factor in creating an effective and
enjoyable learning experience for young children. The benefits of numeracy literacy skills are
to help solve problems in everyday life. However, not all humans can utilise numeracy literacy
skills. In general, most people have mastered the basic concepts of mathematics, but the
application is still far from expectations, to solve mathematical problems requires numeracy
literacy skills. Maths learning will be of limited benefit if it is not used to solve problems (Bang
et al., 2023; Cheung et al., 2025; Gashaj et al., 2023; Saputri et al., 2023; Widayanti, 2021).
Basic knowledge, principles and mathematical processes for their application in real-life
contexts require numeracy literacy skills (Bruin et al., 2023; Purnomo et al., 2023; Ratnaya et
al., 2024; Sa’dijah et al., 2023; Sonowal, 2023)

However, in practice, most educators still do not consider the learning approach with
the learning style of students. In fact, many educators do not fully understand the characteristics
of children's learning styles, which becomes one of the factors contributing to suboptimal
learning outcomes. Previous research has shown a lack of studies that link children's learning
styles with the effectiveness of learning media in enhancing counting skills (Anggereni et al.,
2022). Most existing studies focus on the effectiveness of a single type of learning media,
without taking into account the diverse learning styles of early childhood (Magay, 2022). This
presents a research gap that needs to be explored further in order to understand how the
interaction between learning styles and learning media can influence children's achievement in
numeracy. This study offers a comprehensive analysis that not only examines the influence of
each factor individually but also investigates the interaction between learning styles and
learning media in relation to early childhood numeracy skills. By understanding these
interaction patterns, this research aims to provide new insights for educators in developing
more adaptive learning strategies that are tailored to the individual needs of children.

Therefore, the researchers reviewed several articles to identify research novelty and
gaps related to learning styles and learning media in the analysis of early childhood counting
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abilities. Researchers analyze literature studies from several journal articles through the
Vosviewer application, this aims to analyze existing publications regarding this research so
that it can see the extent of the relationship connected to each other through the matrix network.
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Figure 1. VosViewer Analysis Results on Learning Styles and Learning Media in
Relation to Early Childhood Numeracy Skills

Based on the visualization results generated using VosViewer version 1.6.20, the
researchers analyzed a total of 1000 articles published between 2023 and 2025. These articles
were obtained through a systematic search on Google Scholar and indexed in the SINTA and
SCOPUS database, utilizing the assistance of the Publish or Perish software version 8. The
bibliometric network displayed in Figure 1 reflects the distribution and relationship of research
topics related to learning styles, learning media, and early childhood counting skills. The
visualization provides insight into how far the research trend has progressed in exploring the
intersection of these variables. The analysis reveals that studies focusing on the intersection
between learning styles and learning media in relation to early childhood numeracy remain
scarce. The limited number of studies specifically addressing this topic indicates that it is an
underexplored area in current academic literature. Furthermore, the terms related to “learning
styles,” “interactive learning media,” and “counting ability” appear sparsely connected,
highlighting a lack of integration between these themes in previous research. This
fragmentation and minimal overlap suggest a significant gap in scholarly attention, which
opens up opportunities for more in-depth exploration. The findings from this bibliometric
analysis have further encouraged the researchers to delve deeper into understanding how
learning styles interact with various types of educational media to influence the development
of numeracy skills in young children. Moreover, this study aims to fill the gap by contributing
new perspectives through a more holistic approach combining insights from both literature and
field observations. As can be seen in the more focused visualization presented in Figure 2, the
matrix network illustrates how the relevant research domains are still developing, with
numerous potential connections yet to be explored. This reinforces the urgency and relevance
of conducting a study that bridges the existing gaps in literature and practice.

Building upon the identification of existing research gaps, this study seeks to
thoroughly analyze the relationship between learning styles and learning media in relation to
early childhood numeracy skills. The primary objective is to understand how these two
variables learning styles and educational media interact and influence the development of
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children's ability to count during the early years of education. By exploring this relationship,
the research aims to provide empirical evidence that can serve as a foundation for the design
of more personalized and effective instructional models. These models are expected to be more
adaptive to the diverse learning preferences of children, ensuring that every child has access to
a supportive and engaging learning environment. Furthermore, the outcomes of this study are
anticipated to make a meaningful contribution to the advancement of early childhood
education, particularly in strengthening the aspect of numeracy. It is hoped that the findings
will inform teachers, curriculum developers, and educational policymakers in implementing
strategies that not only enhance mathematical skills from an early age but also foster positive
attitudes toward learning. In a broader sense, this study underscores the importance of
integrating pedagogical approaches with an understanding of individual learning
characteristics, thereby promoting a more holistic and inclusive education system for young
learners.

METHOD

This study used a mixed methods approach with an explanatory sequential design to
obtain a comprehensive understanding of student learning outcomes in mathematics learning
using manipulative, digital, and song through movement learning media (Creswell, 2010). This
research was conducted at Inpress Mannurukki Kindergarten. TKIT At-Tibyan, and TK Bone
with a population of all students in the school with a sample of 15 students in each school
whose learning uses kinesthetic, visual, and auditory learning styles with sampling techniques
using purposive sampling. This study employed a combination of quantitative and qualitative
research instruments, specifically achievement tests and structured interviews, to gather
comprehensive data related to early childhood numeracy skills. The quantitative component of
the study was designed to compare more than two independent groups across two main
variables: student learning outcomes and individual differences, including gender and learning
styles utilized in the respective educational settings. This approach enables a more detailed
understanding of how various factors intersect and influence learning effectiveness in different
contexts.

On the other hand, the qualitative method was applied to provide deeper insights into
the numerical learning outcomes observed (Susanty et al., 2023). This was achieved through
in-depth interviews and systematic classroom observations, which helped capture contextual
and experiential data that may not be visible through test scores alone. Through this mixed-
method approach, the study aims to present a holistic picture of how learning styles and
educational media relate to children's ability to count. In terms of data analysis, the quantitative
data were processed using descriptive and inferential statistical techniques with the aid of SPSS
version 26 (Arnani, 2024; Bryman & Cramer, 2012; Okello, 2022). Descriptive statistics were
used to summarize the initial characteristics of the dataset, such as means, standard deviations,
and frequency distributions. These statistics offer a clear depiction of the tendencies and
variability within the sample, serving as a foundation for further hypothesis testing.

The inferential analysis began with a normality test using both the Kolmogorov-
Smirnov and Shapiro-Wilk methods to determine whether the data met the assumptions for
parametric testing. This was followed by a homogeneity of variance test using Levene's Test
to assess whether variances across groups were equal. If the dataset was found to be normally
distributed and homogeneous, a parametric two-way ANOVA was conducted to explore
interaction effects between variables. However, in cases where these assumptions were not
met, the analysis was redirected to non-parametric tests, such as the median test. When
significant differences emerged from ANOVA, a Post Hoc Test was employed to pinpoint
which specific groups differed significantly using the Bonferroni test for homogeneous data,
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and the Games-Howell test when data were heterogeneous. For the qualitative data, a thematic
analysis was used to systematically examine patterns and themes derived from the interviews,
observations, and document analysis. This method enables the researcher to interpret rich
narrative data and uncover underlying meanings within participant responses. The thematic
analysis followed six key stages: 1) familiarizing with the data, 2) generating initial codes, 3)
searching for themes, 4) reviewing themes 5) defining and naming themes, 6) producing the
final analytical report. This rigorous process ensures the credibility and depth of the qualitative
findings and complements the quantitative results by offering insights into students’ lived
experiences, perceptions, and the effectiveness of learning strategies from their own
perspectives.

RESULTS AND DISCUSSION
RESULTS

Descriptive statistical analysis was initially conducted to summarize and visualize the
characteristics of both independent and dependent variables. This analysis does not aim to
generalize findings to the broader population but rather to provide a detailed snapshot of the
dataset being examined. The summary of descriptive statistics is presented in the following
table:

Table 1. Descriptive Statistics

Learning Styles Gender Mean Std. Deviation
Male 84.33 5.007
Kinesthetic Female 84.11 4.106
Total 84.20 4.313
Male 80.00 1.581
Visual Female 87.50 3.028
Total 85.00 4.472
Male 85.00 3.742
Auditory Female 86.33 4.610
Total 85.80 4.195
Male 83.29 4.210
Total Female 86.04 4.050
Total 85.00 4.280

Referring to the data presented in the table above, it can be interpreted that the average
scores of male and female students with a kinesthetic learning style are 84.33 and 84.11,
respectively. The corresponding standard deviations are 5.007 for males and 4.106 for females.
This results in a combined average score of 84.20 with a standard deviation of 4.313, indicating
moderate consistency within this group. Meanwhile, students categorized under the visual
learning style demonstrate a mean score of 80.00 for males and 87.50 for females. The standard
deviation values are relatively lower for both genders, at 1.581 for males and 3.028 for females,
yielding a total average of 85.00 with a standard deviation of 4.472. This suggests slightly
higher variation within this group, especially between genders. As for students with an auditory
learning style, male participants averaged 85.00, while their female counterparts scored slightly
higher with an average of 86.33. The respective standard deviations are 3.742 and 4.610, with
a combined mean of 85.80 and a standard deviation of 4.195 indicating relatively consistent
performance across genders. Aggregating the data across all three learning styles, the overall
average scores for male and female students are 83.29 and 86.04, respectively. The combined
mean stands at 85.00, with a standard deviation of 4.280, suggesting a relatively moderate
dispersion of scores from the central tendency.
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The mean value serves as a measure of central tendency, representing a general or
typical value within each group. This is particularly useful in comparative analysis across
groups differentiated by gender and learning styles. Meanwhile, the standard deviation
provides insight into the extent of variation or dispersion within each group. A higher standard
deviation implies greater variability or inconsistency in the dataset, indicating that individual
scores deviate more significantly from the average. Conversely, a lower standard deviation
reflects tighter clustering of data around the mean, signaling higher consistency and uniformity
in learning outcomes. Therefore, by examining both the mean and standard deviation,
researchers can better assess not only the performance levels of students with different learning
styles but also the degree of consistency within each group. This analysis is essential in
determining the reliability and effectiveness of instructional strategies tailored to specific
learning styles in enhancing early childhood numeracy skills.
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Figure 2. Estimated Marginal Means

Referring to the illustration above, male and female students are represented by blue
and red colors, respectively, to distinguish their average scores across different learning styles
kinesthetic, visual, and auditory. The visualization clearly shows the distribution of learning
outcomes based on gender and preferred learning approach. For male students, the highest
average performance is observed when using the auditory learning style, followed by the
kinesthetic style, while the lowest scores appear in the visual learning category. This suggests
that auditory-based instruction tends to be more effective for male students in developing their
numeracy skills compared to other styles. Such graphical representation not only aids in
comparing academic outcomes between genders but also highlights potential patterns or
preferences in learning styles that could inform more personalized and adaptive teaching
strategies for early childhood education. Meanwhile, female students showed that the superior
average value was learning that used the application of visual learning styles, then auditory,
and the lowest was kinesthetic. The learning style intersects with the learning media used in
students' numeracy skills. Where the kinesthetic learning style uses manipulative learning
media, then the visual learning style uses digital learning media, while the auditory learning
style uses song and movement learning media.

467



Indonesian Journal of Early Childhood: Jurnal Dunia Anak Usia Dini
Volume 7 Nomor 2 Juli 2025
e-ISSN: 2655-6561 | p-ISSN: 2655-657X

Table 2. Between Subjetcs Factors

. Gender
Learning Styles Male Female Total
Kinesthetic 6 9 15
Visual 5 10 15
Auditory 6 9 15
Total 17 28 45

Based on the table above, it can be seen that the number of male and female students
in learning using kinesthetic and auditory learning styles is 6 and 9 while in visual
learning styles is 5 and 10 so that the total number of male and female students in this
study is 17 and 28.

Table 3. Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic Sig. Statistic Sig.
Standardized Residual 081 200" 955 079

Referring to the table above, the statistical results for the Kolmogorov-Smirnov and
Shapiro-Wilk tests are 0.081 and 0.955, respectively, with significance values of the
standardized residuals at 0.200 and 0.079, both exceeding the 0.05 threshold. According to the
established decision criteria, these values indicate that the data follows a normal distribution.
This conclusion is further supported by the data pattern shown in the Normal Q-Q plot as
presented below.

Figure 3. Normal Q-Q and Detrended Normal Q-Q Plots of the Standardized Residuals

From the diagram, it is apparent that the data points are dispersed around the line, with
most of them closely aligned to it. This indicates that the standardized residuals follow a normal
distribution. Therefore, the next step involves performing a parametric statistical test using the
two-way ANOVA.

Table 4. Presents the Levene’s Test for Equality of Error Variances.*?

Levene Statistic Sig.
Based on Mean 2.551 .043
Based on Median 1.774 141
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Levene Statistic Sig.
Based on Median and with adjusted df 1.774 148
Based on trimmed mean 2.541 .044

Based on the table above, it can be seen that the value of based on mean has a
significance of 0.043 <0.05 so it can be said that the data does not have the same variance or
can be said to be inhomogeneous.

Table 5. Tests of Between-Subjects Effects

Source Mean Square F Sig.
Learning style 14.013 922 406
Gender 86.670 5.703 .022
Learning style*Gender 57.118 3.758 .032

Referring to the table above, the significance value for learning styles is 0.406, which
is greater than 0.05. This indicates that there is no significant difference in early childhood
counting skills when using kinesthetic, visual, and auditory learning styles. The absence of
significant differences suggests that while children may have varying preferences for learning
styles, these preferences do not appear to significantly impact their ability to perform counting
tasks. This finding aligns with the notion that at an early age, the development of foundational
skills, such as counting, may be more influenced by other factors, such as age, cognitive
development, or the learning environment, rather than the specific learning style used. It may
be that young children, particularly those in early childhood settings, benefit from a broad,
multi-sensory approach to learning, which includes elements from all three styles kinesthetic,
visual, and auditory without one style being distinctly superior to the others in fostering
counting ability. However, the data shows a different outcome when examining the relationship
between gender and learning style, as well as the interaction between learning styles and
student gender. The significance value for gender and learning style * student gender
interaction shows values of 0.022 and 0.032, respectively, both of which are less than 0.05.
This suggests that there is a significant difference in early childhood counting ability between
male and female students. Furthermore, it indicates that the effectiveness of learning styles in
improving counting skills is influenced by the gender of the student. The gender-specific
differences in learning outcomes may be attributed to a variety of biological, social, and
cognitive factors that shape how male and female students engage with and respond to different
learning stimuli.

In particular, the interaction between learning styles and gender highlights the
importance of tailoring educational strategies to better suit the needs of both male and female
students. The application of learning styles, when combined with gender-sensitive teaching
methods, can result in a more effective learning experience for children. For example, male
students may show a preference for kinesthetic or auditory learning, which aligns with more
active, movement-based learning strategies, while female students may excel with visual
learning styles that involve observation and attention to detail. By recognizing these gender-
based differences, educators can more effectively apply learning media and tools that resonate
with each student’s individual learning preferences, ultimately enhancing their counting
abilities. This finding underscores the importance of considering both gender and learning style
when designing early childhood curricula. By incorporating a range of learning styles and
accounting for gender-specific needs, educators can create a more inclusive and supportive
learning environment that fosters the development of essential skills, such as counting, in all
students. In essence, this study supports the notion that an individualized, gender-sensitive
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approach to education, which takes into account both learning preferences and gender
differences, can lead to improved academic outcomes for young learners.

Interviews with teachers and parents at Inpres Mannurukki Kindergarten show that
children with kinesthetic learning styles are more active in understanding counting concepts
when using real props such as number blocks or beads. One of the teachers stated,

"Children with kinesthetic learning styles grasp concepts faster if they can manipulate

objects directly. In class, I often use number blocks and finger plays to make it easier

for them to understand numbers and simple operations."

Apart from that, some parents also realized that their children understood maths
concepts more easily when learning through movement. One mum said,

"My son prefers to learn counting by using real objects. If he only listens or looks at

pictures, he gets bored quickly."

At TKIT At-Tibyan, children with visual learning styles respond better to digital media
such as interactive learning videos. One teacher revealed,

"We often use projectors and interactive animated videos when teaching counting

concepts. Children who have a visual learning style find it easier to understand the

material if they see bright colours and interesting illustrations.”
One parent added,

"My son is more focused when learning to count with animation-based apps, compared

to just hearing instructions. He can practice on his own at home with interesting digital

number games."

Teachers at TKIT At-Tibyan also noted that children with visual learning styles tend to
be more interested in books with interesting illustrations and illustrated number cards.

Meanwhile, at Bone Kindergarten, children with auditory learning styles find it easier

to understand counting concepts through songs and rhythms. One teacher stated,

"Using counting songs really helps auditory children to remember number sequences

better. We often sing maths songs before starting the lesson. ”

Parents also recognise the benefits of this method. One parent shared her experience,

"I often hear my son singing the counting songs he learnt at school, even while playing

at home. It helps him remember numbers and addition concepts faster."

In addition, teachers in all the schools studied observed that children with kinesthetic
learning styles often find it more difficult to sit still for long periods of time, so learning
methods that involve physical movement are essential to maintain their focus. One of the
teachers at Inpres Mannurukki Kindergarten mentioned,

"[ find kinesthetic children understand concepts more easily when they can move and

use props, rather than just looking at pictures or listening to explanations.”

These interviews show that each learning style has an effective learning strategy if it is
tailored to the child's needs. Teachers and parents at Inpres Mannurukki, TKIT At-Tibyan and
TK Bone play an important role in providing appropriate learning media so that children can
more easily understand counting concepts according to their learning preferences.

DISCUSSION

The results of descriptive statistical analysis indicate that each kinesthetic, visual and
auditory learning style has different characteristics in influencing early childhood counting
skills. Kinesthetic learning styles tend to provide more optimal stimulation through motor and
manipulative activities, so that children more easily understand counting concepts through
direct experience. Meanwhile, children with visual learning styles show improved counting
skills when presented with media rich in images, colours and visual symbols that support the
understanding of concepts concretely. On the other hand, auditory learning styles show a
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significant influence on children who are more responsive to verbal explanations, songs, or
rhythms related to numbers. This finding aligns with the learning style theory proposed by
Fleming, which suggests that variations in learning styles can influence the effectiveness of the
learning process, especially during early childhood a critical period for cognitive development.
Therefore, it is essential for educators to identify the dominant learning styles of children early
on, enabling them to tailor teaching strategies to optimize the development of numeracy skills
in a more effective manner. The data reveals that male students with auditory learning styles
have higher average learning outcomes compared to those with other learning styles, while
female students excel with visual learning styles. This supports the research by Wenren et al.
(2024) which highlights that individual learning styles are influenced by various factors such
as gender, environment, and the teaching methods employed.

Kinesthetic learning style involves learning through physical activity and direct
interaction, such as handling, moving, touching, and experiencing (Prayetno et al., 2024).
Students who exhibit a kinesthetic learning style tend to prefer receiving information through
movement or touch. For these students, hands-on activities and physical involvement can
significantly enhance their learning achievements. Kinesthetic learners often express phrases
like, "I can relate to that," "I'm struggling with this problem," "Please give me a real-life
example," "I’'m not quite sure," or "Let me try it myself before deciding". These expressions
reflect their preference for active participation in the learning process, as they wish to
experience and explore concepts directly (N. I. P. Nurhikmah, 2025). Children with kinesthetic
learning styles typically grasp mathematical concepts more effectively when they engage in
hands-on activities, such as using manipulatives. According to Piaget, early childhood is
characterized by the preoperational stage, where abstract concepts are better understood when
presented through concrete experiences (Buzzoni, 2021; Hazmi, 2023; Hinojoza, 2020;
Marinda, 2020; Ratcliff, 2020; Suparno, 2001; Winstanley, 2023, 2024). Teachers at Inpres
Mannurukki Kindergarten corroborate this by noting that tools like number blocks and finger
plays help children better comprehend numbers and basic mathematical operations.

On the other hand, children with visual learning styles excel in understanding material
presented through visual aids, such as pictures, diagrams, or digital media. Visual learners
absorb information by looking, observing, and engaging with visual content. Essentially, this
style of learning is focused on seeing whether it’s through images, charts, demonstrations, or
videos. Behaviourist learning theory also supports visual learning styles. Learning is the result
of stimulus and response. Providing information through pictures or diagrams is a stimulus in
a visual learning style as a response to receiving this information is the student's learning
achievement. Visual learning style plays a significant role in helping students retain the
material they directly observe, leading to positive effects on their learning outcomes (Supit et
al., 2023). The theories mentioned above align with the findings of this study, where visual
learning style (X1) is identified as a crucial factor influencing student learning achievement
(Y). Research by Waite-Stupiansky (2022) suggests that visual learners tend to be more
effective at understanding information when it is presented through engaging colors and
images. At TKIT At-Tibyan, the integration of digital media, such as interactive animated
videos, has been shown to enhance the understanding of students with visual learning
preferences. One teacher mentioned that children exhibit better focus when they are presented
with visually appealing illustrations, compared to only hearing verbal explanations.

In contrast, children with auditory learning styles grasp counting concepts more
effectively through listening, such as via songs or rhythmic activities. The auditory learning
style plays a significant role in influencing student learning achievement, as students with this
style are more adept at processing and retaining information through listening (Rosdiana et al.,
2022). For these learners, auditory input is a primary avenue for acquiring knowledge, and they
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typically learn best when engaging with verbal content. This is especially true for auditory
learners, whose hearing ability is crucial in helping them absorb and comprehend information.
The ear, with its intricate components, such as the auricle, ear canal, eardrum, and hearing
bones, plays a vital role in transmitting sound stimuli to the brain. These stimuli are then
processed by the brain, which interprets them as meaningful information. Consequently,
students with auditory learning styles benefit greatly from listening activities, which facilitate
the processing, retention, and application of information. This, in turn, leads to improved
learning outcomes, as their ability to process sound is directly connected to their academic
success. The theoretical frameworks that support this concept further emphasize the role of
auditory learning styles as a crucial factor in determining student learning achievements (X2).

In line with this, Gardner’s theory on multiple intelligences suggests that children with
musical intelligence are particularly skilled in absorbing information through rhythm, melody,
and sound (Tamphu et al., 2024). This aligns with the findings of this study, where children
with auditory learning styles excel in processing and recalling information through auditory
cues. For example, data from Bone Kindergarten demonstrates that counting songs
significantly enhance the ability of auditory learners to memorize and recall number sequences.
Teachers at this school have noted that children often sing counting songs even outside of
learning sessions, which not only reinforces their understanding of numbers but also
encourages a deeper connection to the material. This spontaneous use of song and rhythm
highlights how effective auditory stimuli can be in enhancing students’ learning experiences
and in solidifying their knowledge of abstract concepts like numbers. The strong connection
between musical intelligence, rhythm, and auditory learning further underscores the
importance of incorporating auditory methods into teaching strategies to cater to these students'
learning preferences.

The results of the statistical test revealed a significant difference in the ability to
calculate between male and female students (p = 0.022 < 0.05). According to Almulla & Al-
Rahmi (2023) this difference may stem from both biological and social factors. Boys tend to
be more active and engaged in movement-based learning (kinesthetic), whereas girls often
prefer more structured ways of processing information through visual and auditory methods.
In this study, male students performed best with an auditory learning style, while female
students excelled with a visual learning style (N. Nurhikmah, 2024). This suggests that
personalized learning methods, tailored to both learning styles and gender, can enhance the
effectiveness of education. This view is further supported by research conducted by Fauzi et
al. (2025) which indicates that gender differences in learning styles often manifest as distinct
preferences in learning approaches. Males are generally more inclined toward learning
activities that involve physical or manipulative tasks, while females tend to respond better to
methods involving visualization and verbal explanations. By acknowledging and addressing
these differences, educators can design more adaptive learning experiences that cater to the
unique needs of individual students.

Additionally, research by Arif et al. (2023), Mutaqin et al. (2024), and Pancawardana
et al. (2023) on gender differences in cognitive domains highlights that, although learning
styles differ, these distinctions are generally small and heavily influenced by social and cultural
factors. This suggests that learning style preferences linked to gender may be shaped more by
societal expectations and the educational environment than by inherent biological differences.
Therefore, adopting an approach that recognizes both gender and learning style differences is
essential in creating an inclusive learning environment that supports the optimal development
of all students.
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CONCLUSION

The results of the descriptive statistical analysis reveal differences in early childhood
learning style preferences for understanding counting concepts. Children with kinesthetic
learning styles prefer using manipulative teaching aids, those with visual learning styles engage
better with digital media and illustrations, while children with auditory learning styles grasp
concepts more easily through songs and rhythms. The normality test results indicate a normal
distribution of data, allowing for the use of parametric statistical analysis with the Two-Way
ANOVA test. The analysis found no significant difference in numeracy skills among the
different learning styles (kinesthetic, visual, and auditory). However, significant differences
were observed based on gender and the interaction between learning style and gender,
suggesting that gender influences children's learning style preferences in numeracy. Boys
generally excel in auditory and kinesthetic styles, while girls perform better with visual
learning styles. This study highlights the need for a differentiated learning approach that
considers both learning style and gender characteristics. Teachers and parents should be aware
of children's learning style tendencies to provide suitable learning media. Additionally, the
study supports the effectiveness of multi-sensory learning strategies in enhancing early
childhood numeracy comprehension.

REFERENCES

Ahlawat, K. S., & Billeh, V. Y. (1987). Comparative investigation of the psychometric
properties of three tests of logical thinking. Journal of Research in Science Teaching,
24(2), 93—105. https://doi.org/https://doi.org/10.1002/tea.3660240202

Al Ayyubi, L. L., Bukhori, H. A., Komara, C., Yulianti, E., & Mahriah, E. (2024). Pengaruh
Model Cooperative Learning terhadap Hasil Belajar Matematika dalam Keberagaman
Peserta Didik. Journal of  Nusantara Education, 3(2), 30-38.
https://doi.org/https://doi.org/10.57176/jn.v312.94

Al Ayyubi, L. 1., Hayati, A. F., Azizah, E. N., Herdiansyah, R., & Mirayanti, U. (2024).
Pendidikan Humanis Paulo Freire Dalam Pembelajaran Matematika MI. Wulang: Jurnal
Pendidikan Guru Madrasah Ibtidaiyah, 1(1), 1-15.

Al Ayyubi, L. 1., Nudin, E., & Bernard, M. (2018). Pengaruh pembelajaran berbasis masalah
terhadap kemampuan pemecahan masalah matematis siswa SMA. JPMI (Jurnal
Pembelajaran Matematika Inovatif), 1(3), 355-360.
https://doi.org/https://doi.org/10.22460/jpmi.v1i3.p355-360

Al Ayyubi, . 1., Rohaendi, N., Herdiansyah, R., & Puspita, T. (2024). Implementasi Model
Problem Based Learning pada Pembelajaran Matematika. Tadrusuun: Jurnal Pendidikan
Dasar, 3(1), 206-216. https://doi.org/https://doi.org/10.62274/tadrusuun.v3il.121

Al Ayyubi, L. I., Rohmatulloh, R., Suryana, 1., & Wijaya, T. T. (2024). Improving Students’
Creative Thinking Skills Assisted by GeoGebra Software. Noumerico: Journal of
Technology in Mathematics Education, 2(1), 23-34.
https://doi.org/https://doi.org/10.33367/jtme.v211.4244

Almulla, M. A., & Al-Rahmi, W. M. (2023). Integrated social cognitive theory with learning
input factors: The effects of problem-solving skills and critical thinking skills on learning
performance .... In Sustainability. mdpi.com.

Anggereni, D. T., Wachidi, W., Kurnia, N., & ... (2022). Improving Children’s Singing Skills
with Audio Visual Media. International Journal of ....

Arif, A., Al Ayyubi, L. 1., & Gunawan, H. S. (2023). Pengaruh Model Quantum Teaching
Terhadap Minat Belajar Anak Usia Dini Di RA Al Hidayah Citapen. Jurnal El-Audi, 4(1),
18-25. https://doi.org/https://doi.org/10.56223/elaudi.v4il.71

Arnani, N. P. R. (2024). Statistika Non Parametrik Konsep dan Aplikasi SPSS. Lakeisha.

473



Indonesian Journal of Early Childhood: Jurnal Dunia Anak Usia Dini
Volume 7 Nomor 2 Juli 2025
e-ISSN: 2655-6561 | p-ISSN: 2655-657X

Audrin, C., & Audrin, B. (2022). Key factors in digital literacy in learning and education: a
systematic literature review using text mining. Education and Information Technologies,
27(6), 7395-7419. https://doi.org/https://doi.org/10.1007/s10639-021-10832-5

Bang, H. J., Li, L., & Flynn, K. (2023). Efficacy of an adaptive game-based math learning app
to support personalized learning and improve early elementary school students’ learning.
In Early Childhood Education Journal. Springer. https://doi.org/10.1007/s10643-022-
01332-3

Bruin, K. De, Kestel, E., Francis, M., Forgasz, H., & Fries, R. (2023). Supporting students
significantly behind in literacy and numeracy: a review of evidence-based approaches.
research.monash.edu.

Bryman, A., & Cramer, D. (2012). Quantitative data analysis with IBM SPSS 17, 18 & 19: A
guide for social scientists. Routledge.

Buzzoni, M. (2021). A neglected chapter in the history of philosophy of mathematical thought
experiments: insights from jean piaget’s reception of edmond goblot. HOPOS, 11(1),
282-304. https://doi.org/10.1086/712938

Cheung, S. K., McBride, C., Purpura, D. J., Ho, A. P. L., & ... (2025). Associations among
parents’ math anxiety, math-related leisure activities, children’s early numeracy interest
and skills. Learning And Individual ....

Creswell, J. W. (2010). Research Design: Pendekatan Kualitatif, Kuantitatif, dan Metode
Campuran. Diterjemahkan Oleh Achmad Fawaid, Edisi Ke-3. Cet. Ke-1. Yogyakarta:
Pustaka Setia.

De Roock, R. S. (2021). On the material consequences of (digital) literacy: Digital writing with,
for, and against racial capitalism. Theory Into Practice, 60(2), 183-193.
https://doi.org/https://doi.org/10.1080/00405841.2020.1857128

Dwirianto, S. (2023). Implementation of Information Communication Technology in
Enhancing Early Childhood Language Development. CDS, 2(1), 35-42.
https://doi.org/10.58794/cerdas.v2il.142

Fajrie, N. (2024). Natural Material-Based Art Learning Model Increases Aesthetic Experiences
in Early Childhood. Jurnal Pendidikan Anak Usia Dini Undiksha, 12(1), 109-119.
https://doi.org/10.23887/paud.v12i1.74612

Farias-Gaytan, S., Aguaded, 1., & Ramirez-Montoya, M.-S. (2022). Transformation and digital
literacy: Systematic literature mapping. Education and Information Technologies, 27(2),
1417-1437. https://doi.org/https://doi.org/10.1007/s10639-021-10624-x

Fauzi, H. A. H., Hidayat, W., Al Ayyubi, L. I., Nurhikmah, & Al-Ghatnaini, R. A. S. (2025).
Work Stress Levels At Madrasah Tsanawiyah Arrukhshatul’ulum: The Challenges of
Digitalization in Developing Islamic Educational Institutions. Mudir: Jurnal Manajemen
Pendidikan, 7(1), 19-27. https://doi.org/https://doi.org/10.55352/mudir.v7i1.1469

Fuente, L. C. de la, & Gillanders, C. (2021). Songs and Singing Songs in Early Childhood
Education: A Review of Spanish Curriculum Policy. The Curriculum Journal, 33(3), 478—
494. https://doi.org/10.1002/curj.134

Gashaj, V., Thaqi, Q., Mast, F. W., & Roebers, C. M. (2023). Foundations for future math
achievement: Early numeracy, home learning environment, and the absence of math
anxiety. In Trends in neuroscience and .... Elsevier.

Hazmi, D. (2023). Perkembangan Kognitif Anak Menurut Teori Piaget. Mimbar Kampus:
Jurnal Pendidikan Dan Agama Islam, 22(2), 412-419.
https://doi.org/https://doi.org/10.47467/mk.v22i2.3018

Hidayati, R. (2020). Peran Orang Tua: Komunikasi Tatap Muka dalam Mengawal Dampak
Gadget pada Masa Golden Age. Source: Jurnal Ilmu Komunikasi, 5(2).
https://doi.org/https://doi.org/10.35308/source.v5i2.1396

474



Indonesian Journal of Early Childhood: Jurnal Dunia Anak Usia Dini
Volume 7 Nomor 2 Juli 2025
e-ISSN: 2655-6561 | p-ISSN: 2655-657X

Hinojoza, H. M. C. (2020). The teaching-learning of the law through an institutional virtual
platform: Incipient findings of the constructivism of Piaget, Vygotsky and Ausubel
according to the perceptions of the informants. Revista Pedagogia Universitaria y
Didactica Del Derecho, 7(2), 143—165. https://doi.org/10.5354/0719-5885.2020.57035

Inten, D. N., Mulyani, D., Khambali, K., & ... (2022). Developing Sundanese language literacy
in early childhood through Igel (movement and song). ... and Education in the ....
https://doi.org/10.1201/9781003219149-38

Jin, X. (2023). Transforming Early Childhood Education: the Nuri Curriculum Reform in South
Korea. Journal of the Knowledge Economy. https://doi.org/10.1007/s13132-023-01586-1

Magay, D. (2022). Improving Language Literacy Skills of 5 and 6-Year-Old Children Through
Picture Story Method at School. Qalamuna Jurnal Pendidikan Sosial Dan Agama, 14(2),
617-630. https://doi.org/10.37680/qalamuna.v14i2.3310

Marinda, L. (2020). Teori perkembangan kognitif Jean Piaget dan problematikanya pada anak
usia sekolah dasar. An-Nisa Jurnal Kajian Perempuan Dan Keislaman, 13(1), 116—152.
https://doi.org/https://doi.org/10.35719/annisa.v13i1.26

Masykuroh, K., & Mursyidah, 1. L. (2023). Garbage Education Song as a Media to Build
Environmental Care Character in Early Childhood. International Journal of Multicultural
and Multireligious Understanding, 10(6), 414.
https://doi.org/10.18415/ijmmu.v10i6.4882

Mutaqin, M. Z., Lestari, D. A., Solihin, S., Al-Ayyubi, L. I., & Rahmawati, S. (2024). Factors
in Religious Culture to Increase Tolerant Attitude of Gen-Z Among Urban Muslims.
Akademika: Jurnal Pemikiran Islam, 29(1), 73-86.
https://doi.org/https://doi.org/10.32332/akademika.v2911.9145

Nurhayati, S., Hidayat, A. W., Zahra, D. N., Fitri, A., & Fasa, M. L. (2023). The Effectiveness
of Virtual Classroom Learning in Islamic Early Childhood Education. KnE Social
Sciences, 428-438.

Nurhayati, S., Qudsi, N. A., Rukanda, N., & Fitri, A. (2023). Parents-School Strategic
Collaborations in Early Childhood School From-Home Learning During the Pandemic.
AL-ISHLAH: Jurnal Pendidikan, 15(1), 964-971.
https://doi.org/https://doi.org/10.35445/alishlah.v1511.2605

Nurhikmah, N. (2024). Character Education Islam From the Views of Imam Al-Ghazali. Jurnal
Al Burhan, 4(1), 53—66. https://doi.org/10.58988/jab.v4i1.300

Nurhikmah, N. I. P. (2025). Sharpening Kindergarten Children ° s Creativity by Learning
Numbers  Through  Plasticine.  Abdurrauf  Social — Science, 2(1), 1-12.
https://doi.org/10.70742/arsos.v2i1.64

Nurjanah, S., Machmudah, M., Zahroh, C., Ainiyah, N., Hasina, S. N., & Kamariyah, N.
(2022). The Effect of Social Skill Training of Early Childhood Education During COVID-
19 Pandemic. Open Access Macedonian Journal of Medical Sciences, 10(G), 607-612.
https://doi.org/10.3889/0amjms.2022.9677

Okello, G. O. (2022). Simplified Business Statistics Using SPSS. Chapman and Hall/CRC.

Pancawardana, H., Al Ayyubi, L. I., Rohmatulloh, R., & Murharyana, M. (2023). The Influence
of Nonformal Education on Students’ Cognitive Formation. KOLOKIUM Jurnal
Pendidikan Luar Sekolah, 11(2), 236-243.
https://doi.org/https://doi.org/10.24036/kolokium.v11i2.612

Prayetno, E., Masfuroh, A. S., Al-ghatnaini, R. A. S., & Saelaemae, T. (2024). Application of
Geogebra in Mathematics Learning Using a Realistic Mathematics Education Model.
JTL: Journal of Teaching and Learning, 1(2), 121-134.

Purnomo, H., Sa’dijah, C., Permadi, H., Anwar, L., & ... (2023). Mathematical creative
processing abilities of junior high school students’ in numeracy tasks. AIP Conference ....

475



Indonesian Journal of Early Childhood: Jurnal Dunia Anak Usia Dini
Volume 7 Nomor 2 Juli 2025
e-ISSN: 2655-6561 | p-ISSN: 2655-657X

Rahawarin, F. R. (2023). The effect of loss aversion bias and regret aversion bias on financial
decisions with financial literacy as an intervening variable. Accounting and Finance
Studies, 3(1), 24-37. https://doi.org/10.47153/afs31.5512023

Rahman, H., & Sudirman, S. (2024). From Bayt al-Hikmah to Algebra: The Intellectual Legacy
of the Islamic Golden Age. Journal of Islamic Thought and Philosophy, 3(2), 170-186.
https://doi.org/https://doi.org/10.15642/jitp.2024.3.2.170-186

Ratcliff, M. (2020). Jean Piaget and Play: From Multiple Practices to a Unified Theory. ANAE
- Approche Neuropsychologique Des Apprentissages Chez [’Enfant, 32(165), 144—152.

Ratnaya, I. G., Fitriani, S. N., Durasa, H., & ... (2024). The Relationship Between Literacy and
Numeracy Skills of Prospective Primary Education Teachers. Al-Adzka: Jurnal llmiah ....

Rosdiana, M. P., Muslimin, M. M., & Firmansyah. (2022). The Use of Visual, Auditory,
Kinesthetic (VAK) Learning to Increase Student Learning Outcomes. Inornatus: Biology
Education Journal , 2(2), 85-93.

Sa’dijah, C., Purnomo, H., Abdullah, A. H., & ... (2023). Students’ numeracy skills in solving
numeracy tasks: Analysis of students of junior high schools. 4P Conference ....

Sabat, A. O., Mardiyana, & Pramudya, I. (2021). Gender Difference: Students’ Mathematical
Literacy in Problem Solving. Proceedings of the International Conference of Mathematics
and Mathematics Education (I-CMME 2021), 597, 25-30.
https://doi.org/10.2991/assehr.k.211122.004

Sakti, S. A. (2020). Implementasi Pendidikan Inklusif pada lembaga pendidikan anak usia dini
di Indonesia. Jurnal Golden Age, 4(02), 238-249.

Saputri, J. A., Sari, R. K., Barroso, U., & ... (2023). Analysis of Children’s Numeracy Skills in
The Village Pagar Dewa Kaur with Math Approach Realistic. International Journal of ....

Sasmazdren, F., Karapinar, A., Sari, K., & Demirer, T. (2022). The effect of using scientific
scenarios in teaching socioscientific issues in science course on students’ logical thinking
skills.  Journal  of  Theoretical  Educational  Science, 15(2), 420-452.
https://doi.org/https://doi.org/10.30831/akukeg.1001361

Sells, M. (2023). Approaching the Qur’an: The early revelations. Simon and Schuster.

Shafina, D., Lengkana, D., Jalmo, T., & Maulina, D. (2020). the Effectiveness of Creative
Problem Solving on Logical Thinking Ability and Mastery of Concepts. Jurnal Pena
Sains Vol. 7, No. 1, Month, Year, 7(01), 40—45.

Sonowal, K. (2023). Effect of parental educational status on literacy and numeracy skills of
preschool children. pdfs.semanticscholar.org.

Suparno, P. (2001). Teori Perkembmangan Kognitif Jean Piaget. Penerbit Kanisius.

Supit, D., Meiske Maythy Lasut, E., Jerry Tumbel, N., Klabat, U., Airmadidi Bawah, J., &
Utara, S. (2023). Gaya Belajar Visual, Auditori, Kinestetik Terhadap Hasil Belajar Siswa.
Journal on Education, 05(03), 6994-7003.
https://doi.org/https://doi.org/10.31004/joe.v513.1487

Susanty, A., Indasari, N. L., Oktavianty, H., Al Ayyubi, L. I., Purnamasari, D. A., Ryandini, E.
Y., Abdullah, H., Inayati, T., Ahsan, M., & Vernanda, D. (2023). Metode Penelitian
Kualitatif. CV. Future Science.

Tamphu, S., Suyitno, ., Susanto, G., Budiana, N., Salim, M. R., Nurhikmah, & Purnawati, W.
(2024). Building bridges to the future of learning: Exploring artificial intelligence research
using R-Studio assisted bibliometrics. Cogent Education, 11(1).
https://doi.org/10.1080/2331186X.2024.2417623

Tinmaz, H., Lee, Y.-T., Fanea-Ivanovici, M., & Baber, H. (2022). A systematic review on
digital literacy. Smart Learning Environments, 9(1).
https://doi.org/https://doi.org/10.1186/s40561-022-00204-y

Tobin, K. G., & Capie, W. (1981). The development and validation of a group test of logical

476



Indonesian Journal of Early Childhood: Jurnal Dunia Anak Usia Dini
Volume 7 Nomor 2 Juli 2025
e-ISSN: 2655-6561 | p-ISSN: 2655-657X

thinking.  Educational and  Psychological — Measurement, 41(2), 413-423.
https://doi.org/https://doi.org/10.1177/001316448104100220

Waite-Stupiansky, S. (2022). Jean piaget’s constructivist theory of learning. In Theories of
Early Childhood Education: Developmental, Behaviorist, and Critical (pp. 3—18).
https://doi.org/10.4324/9781003288077-2

Wenren, S., Ding, W., Wang, Z., Xia, Y., Xie, R., & Li, W. (2024). Reciprocal effects between
reading comprehension and emotional cognitive ability. Learning and Individual
Differences, 109, 102398. https://doi.org/https://doi.org/10.1016/j.1indif.2023.102398

Widayanti, V. M. (2021). Application of Discovery Learning Model to Improve Students
Ability in Solving Math Problems in HOTS Category. International Conference on
Educational Studies in Mathematics (ICoESM  2021), 221-225.
https://doi.org/10.2991/assehr.k.211211.037

Winstanley, M. A. (2021). A psychological theory of reasoning as logical evidence: a Piagetian
perspective. Synthese, 199(3), 10077-10108. https://doi.org/10.1007/s11229-021-03237-
X

Winstanley, M. A. (2023). Stages in Theory and Experiment. Fuzzy-Structuralism and
Piagetian Stages. Integrative Psychological and Behavioral Science, 57(1), 151-173.
https://doi.org/10.1007/s12124-022-09702-7

Winstanley, M. A. (2024). Logic and Psychology—Minding the Gap with Jean Piaget. History
and Philosophy of Logic. https://doi.org/10.1080/01445340.2024.2426068

Yunan, A. J., Raharjo, T. J., & Yulianto, A. (2022). Analysis of Reading Literacy Habituation
and Development Stages to Increase Students’ Reading Interest in Grade II SDN
Pudakpayung 01 Semarang. Journal of Primary Education, 11(3), 302-313.
https://doi.org/10.15294/JPE.V1113.69440

477



