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Kata Kunci: ABSTRACT

Multisensori; Deep Kemampuan berhitung dan membaca berperan penting dalam mendukung
Learning; literasi dan numerasi pada abad ke-21. Berbagai penelitian menunjukkan
Kemampuan bahwa kemampuan tersebut masih tergolong rendah sehingga diperlukan
Berhitung; inovasi pembelajaran yang mampu meningkatkan keterlibatan dan
Kemampuan pemahaman peserta didik. Penelitian ini membuktikan implementasi
Membaca; Sekolah pendekatan multisensori berbasis deep learning dapat meningkatkan
Dasar kemampuan berhitung dan membaca peserta didik sekolah dasar.

Penelitian kuantitatif dengan desain two-group pretest—posttest. Subjek
penelitian terdiri dari 87 siswa kelas III SD Negeri IV Wadas yang terbagi
menjadi kelas eksperimen (43 siswa) dan kelas kontrol (44 siswa).
Instrumen penelitian terdiri dari 15 soal kemampuan berhitung dan 15 soal
kemampuan membaca. Data dikumpulkan melalui pretest dan posttest
kemudian dianalisis menggunakan uji statistik dan N-Gain. Hasil
penelitian menunjukkan bahwa kedua kelompok mengalami peningkatan
kemampuan berhitung dan membaca setelah pembelajaran, namun
peningkatan pada kelas eksperimen lebih tinggi dibandingkan kelas
kontrol. Nilai N-Gain pada kelas eksperimen mencapai 0,54 (kategori
sedang) untuk kemampuan berhitung o.53 (kategori sedang) untuk
memampuan membaca, sedangkan kelas kontrol memperoleh 0,32 dan
0,27 untuk kemampuan berhitung dan membaca. Temuan ini
menunjukkan bahwa integrasi pendekatan multisensori berbasis deep
learning dalam pembelajaran Problem Based Learning memberikan
dampak lebih signifikan terhadap peningkatan kemampuan berhitung dan
membaca siswa sekolah dasar.
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multisensory; deep Numeracy and literacy skills play an important role in supporting literacy
learning; numeracy; and numeracy in the 21st century. Various studies show that these skills are
literacy; elementary still relatively low, so learning innovations are needed to increase student
school engagement and understanding. This This study demonstrates that the

implementation of a deep learning-based multisensory approach can
improve the numeracy and literacy skills of elementary school students.
This quantitative study used a two-group pretest-posttest design. The
research subjects consisted of 87 third-grade students at SD Negeri IV
Wadas, divided into an experimental class (43 students) and a control class
(44 students). The research instruments consisted of 15 counting ability
questions and 15 reading questions. Data were collected through pretest
and posttest and then analyzed using statistical tests and N-Gain. The
results showed that both groups experienced an increase in counting ability
and reading ability after learning, but the increase in the experimental class
was higher than that in the control class. The N-Gain score in the
experimental class reached 0.54 (moderate category) for counting ability
skills and o0.53 (moderate category) for reading ability, while the control
class scored 0.32 and o0.27 for counting ability and reading ability,
respectively. These findings indicate that integrating a deep learning-based
multisensory approach into Problem Based Learning has a more significant
impact on improving the counting ability and reading ability of elementary
school students.

A. INTRODUCTION

Numeracy and literacy skills, are basic skills that students must master in the 21st
century (Deda et al., 2023). Numeracy skills are related to basic problem-solving skills
in everyday life that involve numbers and numeracy (Safitri et al., 2025). A broader
meaning of numeracy is also associated with the ability to organize and develop
creativity in order to solve problems encountered at each level of education (Saifullah
& Novitasari, 2025). Reading ability are the ability to understand texts and give meaning
in accordance with the values of life and learning (Ratnaya et al., 2024).

Although numeracy is a basic skill that students must possess, the facts show
that there are many difficulties and obstacles encountered in learning numeracy.
Research reports show that students' counting ability still tend to be in the low category
(Rediani, 2024).Students have difficulty solving problems related to numeracy and
designing methods to solve the problems they encounter (Fatimah & Wahyudin, 2025).
Students also have difficulty understanding and analyzing the meaning of the questions
given, so that the solutions they provide do not match the actual concepts (Nurfarijah
& Herman, 2025). Thus, students still have difficulty implementing mathematical
concepts in real contexts.

In addition, research has also shown that students' reading ability are low, which
has a direct impact on the suboptimal implementation of learning (Khuni Mu et al.,
2024). The basic difficulties often experienced by students are recognizing letters and
new vocabulary (Sukma et al., 2019). These low reading ability are certainly caused by
various factors. For example, students have a low interest in reading, so their skills
cannot be developed optimally (Khofifah & Ramadan, 2021). In addition, an
environment that does not pay attention to and provide support in literacy is also a
factor in low reading ability (Mahrani et al., 2022). Furthermore, basic factors such as
cognitive level also contribute to low reading ability in students (Yustisia & Salsabila,
2023).
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Various studies have been conducted to improve students' numeracy and literacy
skills. The use of PBL has been proven effective in improving counting ability because it
uses contextual problems in its implementation so that students gain direct and real
experiences (Fadiana et al., 2022). Learning that is linked to real contexts can provide a
more meaningful understanding of students' numeracy and literacy skills. Other studies
have also shown that learning integrated with adaptive technology also has a positive
impact on students' numeracy and literacy skills (Khairah et al., 2025).

Several studies have shown the need for new innovations as methods to improve
students' numeracy and literacy skills more optimally. Another promising method is the
use of a multisensory approach based on deep learning. The multisensory approach can
support learning effectiveness because it actively involves students in every learning
process through the five senses. This is also supported by deep learning, which directly
focuses on the cognitive and emotional involvement of students in the classroom
learning process. Thus, students' understanding structure can be formed more
optimally and in accordance with their cognitive development.

Based on the background description above, this study aims to analyze the
impact of implementing a deep learning-based multisensory approach on students'
numeracy and reading ability at the elementary school level. The findings of this study
are expected to provide theoretical and meaningful information regarding the use of
multisensory and deep learning approaches in elementary school learning.

B. METHOD

The study used a quantitative approach to examine the impact of implementing
a deep learning-based multisensory approach on students' numeracy and reading
abilities. The research design referred to a two-group pretest-posttest design that used
two different treatment groups. This design compared the average numeracy and
reading test scores based on pretest-posttest scores and between the experimental and
control classes.

Experiment 0O, X 0,
Control 0O, Y (O
Figure 1. Research design

O, : pretest experiment

0. : posttest experiment

X : treatment experiment

Y : treatment control

O; : pretest control

O, : posttest control

The research was conducted at SD Negeri IV Wadas to implement numeracy and
literacy learning. The research was conducted in experimental and control classes with
43 and 44 students, respectively. The research was conducted from January to February
2026. The research instrument used 30 multiple-choice questions divided into 15
counting ability questions and 15 reading questions. The research instrument met the
criteria for validity and was suitable for use as a test instrument and research
measurement tool.
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The research data was obtained through pre-tests and post-tests in each research
class. The pre-test data was obtained before the implementation of learning, and the
post-test data was obtained after the implementation of learning. Both classes used the
Problem-Based Learning model. The difference between the two was that the
experimental class used a deep learning-based multisensory approach, while the control
class used the general PBL model without a deep learning-based multisensory approach.

The research data was analyzed using statistical analysis. A prerequisite test was
used to test the assumption that the research data must meet the criteria of validity and
reliability. The research data was then tested for differences to examine whether there
were significant differences between the pretest and posttest scores in the experimental
and control classes. Further analysis was conducted using the N Gain test, which aims
to explain the extent of the differences and impacts of the treatment in the study.

C. RESULT AND DISCUSSION
Counting Ability Profile

The student numeracy profile contains an overview of numeracy achievement
based on pretest and posttest scores. These scores are used as data for further statistical
analysis. The student numeracy profile is presented in Figure 2.
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Figure 2. Students' counting ability

Figure 2 shows that there was an increase in the counting ability of students in the
experimental and control classes. The initial pretest scores in each class group showed
relatively similar results. This indicates that students in both the experimental and
control classes had relatively similar and uniform initial abilities. Then, in the post-test
data, both classes also showed an increase in counting ability ability, but it can be seen
in Figure 2 that the post-test scores in the experimental class were higher than those in
the control class. This result is certainly an initial indication that the implementation of
a deep learning-based multisensory approach in Problem-Based Learning has a better
impact than the Problem-Based Learning model without a deep learning-based
multisensory approach.

Reading Ability Profile
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The reading ability profile of students provides an overview of their ability to
accurately represent and interpret a reading and writing. Students are able to find the
main points and topics of a narrative and understand its meaning accurately. The profile
of students' reading ability achievements is presented in Figure 3.
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Figure 3. Students' reading ability profile

Figure 3 shows a relatively uniform trend with the achievement of students
counting ability have relatively the same initial reading ability between the
experimental and control classes. This proves that students have the same initial
understanding and that the intervention carried out in the study really had an impact
on the students. Both classes (experimental and control) showed an increase in
students' reading ability after the implementation of the Problem-Based Learning
model, which was complemented by a deep learning-based multisensory approach in
the experimental class. This represents the result that students who received learning
with a deep learning-based multisensory approach had better final comprehension
scores.

Statistical Analysis

Statistical analysis was performed if the research data met the prerequisite
analysis test. The initial research data was analyzed to determine the distribution of
data obtained from the research results. The analysis results showed that some of the
data was not normally distributed, as presented in Table 1.
Table 1. Data normality test results

Data Research Sig. Category

Pretest counting ability (experiment) 0.010 not normally
Posttest counting ability (experiment) 0.024 not normally
Pretest reading ability (experiment) 0.003 not normally
Posttest reading ability (experiment) 0.014 not normally
Pretest counting ability (control) 0.002 not normally
Posttest counting ability (control) 0.001 not normally
Pretest reading ability (control) 0.011 not normally
Posttest reading ability (control) 0.001 not normally

799



The results in Table 1 determine the data analysis to be performed. Table 1 shows that
all research data are not normally distributed. Therefore, data analysis was performed
using the Wilcoxon test as an alternative.

Table 2. Results of statistical analysis of students' counting and reading ability

Variable Data Sig. 2 tailled Interpretation

counting ability  Pretest-posttest experiment < 0.001 Significant
Pretest-posttest control < 0.001 Significant

reading ability =~ Pretest-posttest experiment < 0.001 Significant
Pretest-control < 0.001 Significant

Table 2 shows that the pretest and posttest data in the experimental class and
control class have statistically significant differences. These results indicate that the
treatment in the experimental class and control class had a significant impact on the
students' counting ability. Table 2 also shows that the pretest and posttest data in the
experimental class and control class have statistically significant differences. These
results indicate that the research treatment in both the experimental class and control
class had a significant impact on the reading ability of the students.

Further data analysis was conducted using the N-Gain test to examine the extent
of the impact and influence of the research treatment on the students' numeracy and
reading abilities. The N-Gain test results are presented in Table 4.

Table 3. N-Gain score results

Jenis data Gain score Category
Pretest-posttest counting ability (experiment) 0.54 Medium
Pretest-posttest counting ability (control) 0.32 Medium
Pretest-posttest reading ability (experiment) 0.53 Medium
Pretest-posttest reading ability (control) 0.27 Low

The N-Gain test scores show that both the experimental and control classes
experienced an increase in numeracy scores in the moderate category. The experimental
class obtained a gain score of 0.54 and the control class obtained a gain score of 0.32.
Although both were in the moderate category, the experimental class showed a more
significant impact because the level of improvement was greater than that of the control
class. A similar trend was also shown by the reading ability gain scores in the
experimental and control classes. The reading ability gain score of 0.53 in the
experimental class in the moderate category and o.27 in the control class in the low
category showed that the experimental class had a better percentage increase than the
control class. The overall results of the analysis showed that the implementation of PBL
had a significant impact on numeracy and reading ability. Another result is that the
implementation of a deep learning-based multisensory approach in PBL learning has a
more significant impact than the implementation of PBL without a deep learning-based
multisensory approach.

Discussion

The research findings show that the implementation of a multisensory approach
based on deep learning has a significant impact on the counting ability and reading
abilities of third-grade elementary school students. The improvement that occurred was
in the moderate category according to the gain score interpretation. These results
indicate that the use of a multisensory approach can be a solution to the problem of low
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counting ability and reading abilities among elementary school students. The
multisensory approach can optimize students' direct involvement in learning activities.
This allows them to contextually apply the concepts they have learned and interpret
them through their five senses. The use of this approach will provide enjoyable and
meaningful learning in line with the concept of deep learning.

The findings of this study support various previous studies. A multisensory
approach can support deeper learning of mathematics because it involves various
modalities and real activities to help stimulate students' creativity (Chestnutt, 2025).
Previous research also explains that involving the five senses in learning supports
memory and has an impact on students' cognitive achievements (Nurjanah et al., 2024),
including numeracy and reading ability in this study. The deep learning approach used
and integrated with multisensory learning can provide understanding in a procedural
and critical thinking framework (Siregar et al., 2025).

The involvement of the five senses in the learning process also helps students
recognize letters and understand the reading process more effectively, which has an
impact on improving their reading ability (Gomwalk & Bok, 2024; Syerlyana et al., 2025).
The use of various modalities and preferences in language learning can make it easier
for students to improve their reading ability (Paul et al., 2025). In reading learning, deep
learning emphasizes deep understanding through the cognitive and emotional
involvement of students in learning (Azzahra & Jaya, 2025). Thus, a multisensory
approach based on deep learning helps the learning process of students better, as found
in this study.

The findings of this study can provide new and factual information about
innovative concepts as an effort to improve the numeracy and literacy skills of
elementary school students. Teachers can implement similar approaches in other
learning schemes to provide more meaningful understanding to students by involving
them directly in the learning process. This approach can also be used by teachers in
managing more communicative learning and enhancing student creativity through
enjoyable learning activities.

Although this study was able to answer the research questions and was in line with
the research objectives, limitations still exist and must be further identified so that the
findings and results of the study can describe the actual conditions. The use of a limited
research sample also resulted in limited research results, so further research with a
broader research sample is needed. This study also ignores several factors that may
affect students’ numeracy and literacy skills, such as the independent learning
environment at home and the tutoring that students receive. Therefore, further research
can be conducted by considering several other variables that may influence the
numeracy and literacy skills of elementary school students.

D.CONCLUSION

The results of the study indicate that the implementation of a deep learning-
based multisensory approach has a positive effect on improving the counting ability and
reading ability of third-grade elementary school students. Both classes experienced
improvement after learning, but the improvement in the experimental class was higher
than in the control class. Statistical tests showed a significant difference between pretest
and posttest scores, while N-Gain analysis showed that the improvement in the
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experimental class was in the moderate to high range compared to the control class.
These findings indicate that integrating a multisensory approach with deep learning
principles can create more meaningful learning experiences that support improvements
in student literacy and numeracy.
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