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ABSTRACT

This study was motivated by the lack of utilization of
varied and interactive mathematics learning media,
resulting in ineffective and boring learning, as well as
low critical thinking skills. Therefore, innovative media
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1. INTRODUCTION

Mathematics is one of the subjects that must be learned from an early age, which
involves various calculations that are logical, precise, systematic, and accurate [1]. Mathematics
is defined as the science related to logic, form, structure, magnitude, and interconnected
concepts[2],[3]. Mathematics encompasses various branches such as arithmetic, algebra,
geometry, and analysis [4]. Some students perceive mathematics as a daunting subject with
boring numbers, leading to difficulties and a lack of interest in learning mathematics [3].
Students face difficulties in understanding mathematical concepts as evidenced by the high
number of students receiving low grades on assignments and daily quizzes[5]. One of the causes
of low learning outcomes is the monotonous methods and media used in mathematics education
at the elementary school level [6]such as the use of lectures, assignments, and the lack of
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learning media, which make students feel bored and less interested in learning[7]. Teachers need
to make various efforts to help students better understand the learning material [8]. Based on the
results of the needs analysis conducted at the elementary school, no concrete or audiovisual
media were found, particularly for the subject of Mathematics, specifically the topic of two-
dimensional shapes [9]. The available media are limited to wall-mounted images and three-
dimensional shapes. Specifically for the topic of two-dimensional shapes, no media were found
that are appropriate and capable of accelerating the absorption of material or the transmission of
information from teacher to student. However, the role of media is very important in learning,
especially for mathematics [10]. Nevertheless, there are several reog Tulungagung-style musical
instruments neatly arranged on the classroom shelf.

These kendang instruments appear neglected, yet upon closer inspection, the decorations
on the Tulungagung reog kendang instruments feature distinctive patterns of various two-
dimensional shapes. Given this fact, the researcher attempted to utilize, modify, and develop
these kendang instruments to serve as educational media [11]. One suitable medium to apply at
the concrete operational stage is a combination of concrete and abstract media [12]. Digital
media can be audiovisual-based. Learning is 25% easier to understand with audio media, 45%
with visual media, and 80% with tactile and audiovisual media[13]. Audiovisual media is
technology-based media that can be combined with other technology-based media, namely QR
codes [14]. QR Codes are one of the advancements in technology that can be utilized in the field
of education [15]. This QR Code media is a two-dimensional image that can display data in text
form, thereby serving as an interactive tool between teachers and students in transferring
knowledge and information [15]. Three-dimensional concrete media equipped with QR Codes
are expected to become a modern learning tool capable of presenting contextual explanations
about two-dimensional shapes in an easy-to-understand manner and keeping pace with the times
[16]. The use of two-dimensional shape media is expected to enhance students' critical thinking
skills. Critical thinking is based on updating knowledge, analyzing differences, observing cause
and effect, and generating new ideas [17]. Critical thinking trains one to think logically and not
accept things easily. Critical thinking is a higher-order thinking skill that needs to be developed
in learning to achieve effective results [18]. Critical thinking is based on updating knowledge,
analyzing differences, observing cause and effect, and generating new ideas[8], [19]. Students
must possess critical thinking skills. Failing to use critical thinking skills can result in students
becoming inactive and unresponsive to problem-solving, clarification, and drawing conclusions
[20].

State-of-the-art and novelty in previous research conducted by [12],[21] was limited to
discussing ethnomathematics in elementary schools, whereas this study provides specific tricks
and tips for mathematics learning by integrating the wisdom of reog kendang in Tulungagung so
as to improve students' critical thinking skills. Additionally, previous research by [22] discussed
the use of technology-based media in learning, whereas this study integrates local culture with
technology so that students can gain a deeper understanding of local wisdom and the application
of technology.

2. METHOD
Research Procedures

The type of research used, Research and Development (R&D), is a type of research aimed at
producing effective products, which is in line with the opinion [13]that the purpose of
development research is “not to test or formulate theories, but to develop effective products for
use in schools.” The research and development procedure uses the ADDIE model developed by
Robert Maribe Branch [23]which consists of five stages (Analysis, Design, Development,
Implementation, and Evaluation), as illustrated below on Figure 1.
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Figure 1. The Development Procedure Followed The ADDIE Model

s

| Implement

The pilot design used a small-scale test involving six students and a large-scale test
involving 21 elementary school students in Tulungagung.

Research Instruments

The instruments used were interviews, questionnaires, and critical thinking skills
questions. The questionnaire was selected by the researcher to determine the responses of media
experts, subject matter experts, teachers, and students toward the media. Critical thinking skill
questions were used to measure students' critical thinking skills based on indicators [24],
including: the ability to observe, ask questions, analyze, explain, and draw conclusions. The data
used in this study were qualitative and quantitative. Qualitative data were obtained from
interviews and questionnaires. The following is the research instrument grid in Table 1 and Table
2.

Table 1. The Validation Instrument Grid For Media Experts

No. Indicator Sub Indicator No. Item

1. Display Color 1,2
Media size 3
Flat shape type 4
Audio clarity 5,6

2. Easeofuse Easy to operate 7
Easy to store 8
Easy to apply 9

3. Consistency Consistency of location 10
Psotove impact and attractiveness 11,12,13

4.  Usefulness Ease of teaching and learning 14,15
activities
Ease of delivering material 16

Table 2. The Validation Instrument Grid For Material Experts

No.  Aspect Indicator No. Item
1.  Material quality Accuracy of content or concept of 1,2
material
Appropriateness of  material to 3
objectives

Accuracy of competencies
Accuracy of material
Completeness of material
Sequence of material

NN A
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Level of difficulty and depth of 8

material
Appropriateness of task to objectives 9
Appropriateness to student 10
characteristics

2. Usefulness Assists the learning process 11
Facilitates student understanding 12
Attracts student attention 13,14,15

Data Alysis Techniques

Data analysis techniques use qualitative and quantitative methods. Qualitative data
analysis techniques are used to process data in the form of suggestions and input. Quantitative
data analysis techniques are obtained from data collected from expert validation questionnaires
and critical thinking skills using the following scoring criteria. The formula is as follows with the
Equation (1) and Table 3.

total validation score

Validity percentage = (1)

maximum score

Table 3. The Criteria For Media Product Validity

No. Value interval criteria
I 0%-25% Not valid
2 26%-50% Sufficiently valid
3 51%-75% Valid
4 76%-100% Highly valid

Practicality analysis was conducted by compiling data from user response questionnaires
on learning media, then determining the average total score of the questionnaire responses and
converting the average score into a percentage. Student response data was obtained from
questionnaires given to students. The formula is as follows with the Equation (2) and Table 4.

total score obtained

Practicality percentage = x100% 2)

maximum score

Table 4. The Criteria For Product Practicality

No. Value interval Criteria
1 0%-25% Not practical
2 26%-50% Quite practical
3 51%-75% Practical
4 76%-100% Very practical

The effectiveness analysis can be seen from the critical thinking skills test questions
given before and after the learning process. Students' abilities are measured using the N-Gain
(Normality Gain) formula. The formula is as follows with the Equation (3) and Table 5.

posttest score—pretest score

N — gain 3)

maximum score—pretest score

Table 5. The Criteria For Product Effectiveness

Criteria Value

High 0,70<g<1,00
Medium 0,30<g<0,70
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Low £<0,30

Source : [25]

3. RESULTS AND DISCUSSION

RESULTS
3.1 Analysis stage

The analysis stage began with analyzing the needs of teachers and students. The
interviews revealed that students preferred learning using learning media, but teachers did not
have the time to create a variety of learning media due to limited time and energy. Thus, it can be
said that students need a variety of media, while teachers are not yet optimal in providing or
supplying learning media. Teachers also stated that the media most needed is mathematics
teaching media. This is because mathematics is a challenging subject for second-grade students,
so teachers are required to provide more detailed and thorough explanations. Based on the
analysis results, the researcher proposed a solution by utilizing existing facilities and
infrastructure to develop KEBATAR media.

3.2 Design stage
The design process in the development of Kebatar media begins with creating a
storyboard, which is illustrated as follows in figure 2.

Sound ,l giR Code |
f Flat build up
Flat build up

Flat build up \~| Flat build up|

Figure 2. The Storyboard Design Of The Kebatar Media

From the image above, it can be seen that at the top there is a QR code containing a video
lesson about flat shapes and an introduction to the local wisdom of Reog Kendang Tulungagung.
Inside the drum there is a sound used for ice breaking, containing songs about flat shapes. On the
frame of the drum, there are various types of flat shapes that can be assembled and disassembled,
such as triangles, circles, and semicircles, which are useful for student activities like arranging
flat shapes.

3.3 Development stage

The steps taken during the development stage are described as follows. The original
Tulungagung kendang is not a replica or toy, but a genuine kendang with a loud sound, high-
quality wood, selected drum skins, distinctive local artistic carvings, and manual craftsmanship
by traditional artisans from Tulungagung. The carvings on the Kebatar media are shown in
Figure 3.
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Figure 3. The Carvings On The Kebatar Media

Carving kendang on KEBATAR media is adjusted to the context of the material to be
taught, which is about flat shapes. Carving flat shapes on KEBATAR media includes triangles
and semicircles. This is done without damaging the original pattern or shape of the kendang.
However, existing shapes are carved according to development needs. The tool used for carving
the KEBATAR medium is called a carving chisel. Types of carving chisels include angled
chisels, nail chisels, groove chisels, and straight chisels. The painting and clear cloat gloss
process of the media is depicted in Figure 4 and Figure 5.

Figure 4. The Painting Process Figure 5. Clear Cloat Gloss

Painting the media aims to restore the color composition so that it remains attractive and
true to the original. The painting process is carried out in two stages: the first stage is the base
coat, and the second stage is the finishing coat. The base coat is applied using a neutral color or
white paint. Once it is completely dry, the second stage is carried out using glossy paint. The
image above shows the result of the finishing coat or Clear Coat Gloss. This makes the
KEBATAR medium appear smooth and glossy, thereby enhancing the appeal of the medium.
The audio component of the Kebatar media is presented in Figure 6.

Figure 6. The Audio Component Of The Kebatar Media
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In the audio production stage, the researchers relied on electrical professionals. This was
due to the researchers' limited knowledge of electrical and audio equipment. The audio produces
the desired sound. It does not use cables but instead uses ACCU to minimize danger and ensure
safe use.Once the audio circuit is complete, the next step is to attach the audio circuit to the
inside of the drum. The attachment is done using glue, and holes and buttons are made to
produce the audio. The final product of the Kebatar media is displayed in Figure 7.

Figure 7. The Final Product of The Kebatar Media

KEBATAR media is media that is tailored to the needs of students. The media is
designed in such a way as to achieve maximum results. KEBATAR Media helps students
understand the concept of two-dimensional shapes and contributes to preserving the local
wisdom of Tulungagung, specifically the art of Reog Kendang. KEBATAR Media simplifies
teachers' delivery of lessons because it is a concrete medium that allows students to interact
directly with it. The media is designed to be safe to use without electricity, thereby maximizing
learning without exposing students to potential hazards or negative influences.

Next, the media that had been validated by subject matter experts and media experts.
Media expert validation aims to assess the quality of appearance, ease of use, color composition,
and suitability of the media to the characteristics of elementary school students. The media
experts involved in this study were two academics in the field of educational technology. Based
on the results of the assessment by the media expert validators, the results are described as
follows the Table 6.

Table 6. The Results of Media Expert Validation

No Aspects assessed Validator ~ Validator
1 2
1. Regular color composition 4 4
2. Color selection according to the characteristics of
elementary school students 4 4
3. Appropriateness of flat shape size 4 4
4. Appropriateness of flat shape selection in kebatar media 3 4
5. Clarity of audio or sound 3 3
6. Balance of sound volume 4 4
7. Kebatar media can be used and accessed easily 4 4
8. Kebatar media is easy to store 4 4
9. Kebatar media is easy to use 4 4
10. The flat carning display on Kebatar media is 4
consistent/regular 4
11. Kebatar media fosters critical thingking skills in 4
students 4
12. Kebatar media facilitates students in learning activities 4 4

988



13. Kebatar media facilitates teachers in learning activities 4 4
14. Kebatar Media is comprehensive, tailored to needs, and
facilitates student 3 4
15. Kebatar media helps students understand lessons more 4
easily 4
16. Kebatar media facilitates teachers in teaching 4
mathematics and art 4
Total score 61 63
Total value 95 98
Average score 97
Criteria Sangat valid

Based on the table above, the average score of both validators obtained a total average

score of 193 with a validity percentage of 97%. If converted according to quantitative descriptive
statistical guidelines, the development of Kebatar media falls into the highly valid category and
can therefore be used as one of the learning media for elementary school students.

Expert content validation focuses on the content or substance of the learning material.

This validation aims to ensure that the developed material aligns with the current curriculum, is
relevant to the subject matter, and is appropriate for the cognitive development level of the
students. The expert content validators involved in this study were practitioners in the field of
Mathematics education. Based on the evaluation results by the expert content validators, the
findings are summarized as follows the Table 7.

Table 7. The Results of Material Expert Validation

No. Aspects assessted Validator ~ Validator
1 2
1. The concept of flat shapes is in line with CP/ATP 4 4
2. The concept of flat shapes is in line with CP/ATP 4 3
3.  The material on KEBATAR media is in line with the 3 4
subject being studied/learning objectives
4.  Accuracy of material coverage 4 3
5. Accuracy of logical presentation of material 3 3
6.  Material is presented comprehensively 4 3
7. Material is presented sequentially 4 4
8.  Material is easy to understand 4 4
9.  Assignments are in line with learning objectives 4 4
10.  The material is explained according to the 4 4
developmental stage of elementary school students
11. The material on KEBATAR media is explained 4 4
concisely to aid learning
12.  The material on KEBATAR media is explained clearly 4 3
13.  The material on KEBATAR media makes students 4 4
want to continue learning
14. The material on KEBATAR media makes students 4 4
focus on learning
15. The material on KEBATAR media makes students 4 4
understand the lessons more quickly
Total score 58 55
Total value 96 91
Average 94

989



criteria Highly valid

Based on the table above, the average score of both validators obtained a total average
score of 187 with a validity percentage of 94%. If converted according to quantitative descriptive
statistical guidelines, the development of Kebatar media falls into the highly valid category and
can be used as one of the learning media for elementary school students.

3.4 Implementation Stage
The media was implemented for 21 students in grade 2 at SDN 02 Purworejo. The following
is a trial of the Kebatar media in the form of a response questionnaire for students. The data from
the large group trial are shown in Table 8.
Table 8. The Data from The Large Group Trial

Respondents Indicator Score %
1 23 456 7 89 10 Practicality

R 1 4 3 3 4 4 4 3 4 4 4 37 92,5
R2 4 3 4 4 4 4 3 4 4 3 37 92,5
R3 4 4 4 4 4 4 4 4 3 3 38 95
R 4 4 4 4 3 3 4 4 4 4 3 37 92,5
RS 4 4 3 4 4 3 4 4 4 4 38 95
R6 4 3 3 4 3 3 4 43 4 35 87,5
R7 4 3 3 4 3 3 4 4 4 3 35 87,5
R 8 4 3 3 4 4 4 4 4 4 4 38 95
R9 4 3 3 3 4 4 4 4 4 3 36 90
R 10 4 4 3 4 4 3 4 4 4 4 38 95
R 11 4 3 2 4 4 4 4 4 4 4 37 92,5
R 12 4 4 4 4 3 4 4 3 4 3 37 92,5
R 13 4 3 4 4 4 3 4 4 3 3 36 90
R 14 4 4 4 3 4 4 3 4 4 3 37 92,5
R 15 4 3 4 4 3 3 4 4 3 3 35 87,5
R 16 4 3 4 4 3 4 4 3 4 3 36 90
R 17 4 3 2 4 4 4 4 4 4 4 37 92,5
R 18 3 4 43 4 4 4 4 4 4 37 92,5
R 19 4 3 4 4 4 4 4 4 4 4 39 97,5
R 20 4 4 4 4 4 3 4 4 3 4 38 95
R 21 4 3 4 4 4 3 4 4 4 3 37 92,5
Average 37 92

Based on the survey data, students gave a practicality rating of 92%, which falls into the
“very practical” category. Students were enthusiastic about participating in the learning process
and showed interest in using the Kebatar Media. Teachers observed the learning activities, tried
using the Kebatar Media, and completed the teacher response survey. Based on the teacher
response survey data, the practicality rating was 90%, which also falls into the “very practical”
category.

3.5 Evaluation Stage

The final stage of the ADDIE model is evaluation. Evaluation was conducted by
administering critical thinking skills questions. Tests were given to the research class before
learning, called pre-tests, and after learning, called post-tests. Student abilities were measured
using the N-Gain (Normality Gain) formula. The following is a summary of the pre-test, post-
test, and N-Gain scores. The N-Gain data from the large group trial are presented in Table 9.
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Table 9. The N-Gain Data from The Large Group Trial

Respondenst Pre test Post test N-Gain
R 1 80 90 0,5
R2 65 85 0,6
R3 65 90 0,7
R 4 75 95 0,8
RS 45 100 1,0
R6 75 100 1,0
R7 40 95 0,9
R 8 75 85 0,4
R9 80 100 1,0
R 10 60 95 0,9
R 11 75 90 0,6
R 12 40 65 0,3
R 13 45 90 0,8
R 14 45 60 0,3
R 15 45 85 0,7
R 16 50 80 0,6
R 17 75 80 0,2
R 18 90 100 1,0
R 19 65 100 1,0
R 20 80 95 0,8
R 21 50 90 0,8
Average 62,85 89,04 0,71

Based on the data, it can be seen that the average student score on the pre-test was 62.85
and was categorized as incomplete because the minimum passing grade for mathematics was 70.
After learning using Kebatar Media, the average post-test score increased to 89.04. The average
student understanding of grade 2 flat shape material was 0.71, which is categorized as high.
Based on the data, it can be concluded that the development of Kebatar Media based on local
wisdom from Tulungagung has proven effective in enhancing students' critical thinking skills.

DISCUSSION
3.1 Validity of the Development of Flat Kendang Media Based on Local Wisdom of Reog
Kendang Tulungagung

The validation was carried out by two experts, namely a material expert and a media
expert. The media expert evaluated the visual appearance, navigation, media integration, and
technical aspects of Kebatar. The results showed a validity percentage of 97%, falling into the
highly valid category. The subject matter expert assessed the content, alignment with the
curriculum, and depth of competencies. The validation results showed a validity percentage of
94%, also falling into the highly valid category. Based on the validation results by the experts,
Kebatar Media is deemed highly suitable. The material presented aligns with the current
curriculum and is systematically organized and easy to understand. Integration with technology
provides a new learning experience, as students are not only passively receiving information but
also actively participating in well-designed learning activities, thereby creating an enjoyable
learning experience[15] . This is similar to the research conducted by [16] on “Development of
Flat Shape Learning Media Based on QR Codes,” which showed a feasibility percentage by
media experts of 96% in the very feasible category. Next is the research on “Development of
RENATAMA,” which shows a validity percentage of 90% by media experts and 93.1% by
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subject matter experts in the “highly feasible” category [12]. The research conducted by [13]on
“Development of Ethnomathematics-Based Mathematics Learning Media to Enhance Critical
Thinking” showed a validity level of 3.56 in the highly valid category [26],[27].

3.2 Practicality of Developing Media Based on Local Wisdom: Reog Kendang Tulungagung

Practicality tests were conducted on 21 second-grade students. The practicality
percentage of the student questionnaire was 92%, and the practicality percentage of the teacher
questionnaire was 97%. The average practicality percentage in the large-scale trial was 92%, so
the product was categorized as very practical. The high level of practicality was evident from the
questionnaire results and observations during the learning process. Students were able to follow
the lessons well, and teachers also felt assisted in delivering the material. This indicates that the
use of technology in basic education can improve time efficiency and strengthen the role of
teachers as facilitators [28]. This statement is in line with previous research stating that the
development of concrete media for assessing practicality by teachers was considered very
practical with a score of 4.9 and a student response questionnaire score of 4.2 in the very
practical category [11],[29]

3.3 Effectiveness of the Development of Flat-Shaped Media Based on Local Wisdom of
Reog Kendang Tulungagung

To determine the effectiveness of the developed media, a critical thinking skills test was
conducted before and after the use of the Kebatar Media (pre-test and post-test). The average
pre-test score was 62.85, indicating that students' initial understanding was still limited. The
average post-test score increased significantly to 89.04 after using the Kebatar media. The N-
Gain calculation yielded a score of 0.71, which falls into the high category. These results
indicate that the use of Kebatar Media can significantly improve students' critical thinking skills.
Gamification in learning is an attractive feature because students feel like they are playing while
learning. This is important in basic education because students still need visual stimulation and
an enjoyable approach [30]. Research conducted by [31],[32] on shows that the effectiveness
percentage of Interactive Media assisted by Quizizz is 78% in the effective category. The
difference between the research conducted by the researchers and previous research is that to
determine the effectiveness of a product, the researchers conducted an N-Gain analysis, while
previous researchers used the percentage of students' post-test scores.

4. CONCLUSION

This study has successfully developed a mathematics learning medium that integrates local
wisdom from Kendang reog into elementary school education in Indonesia. The Kebatar medium
was designed to improve the critical thinking skills of second-grade students and demonstrated
its effectiveness through testing. The findings of the study show that the validity of the Kebatar
medium was obtained from media experts with a score of 97% and material experts with a score
of 94%, both of which are considered highly valid. This indicates that the color composition, flat
shapes, materials, appearance, and structure are appropriate for learning needs. Additionally, this
media has proven to be practical and engaging from the perspectives of both students and
teachers. This is evident from the student questionnaire scores of 92% and teacher questionnaire
scores of 97%, both categorized as highly practical. The effectiveness of the media is evident
from the improvement in students' critical thinking skills test scores. The average post-test score
increased significantly compared to the pre-test, with an N-Gain value of 0.71, which falls into
the high category. This indicates that the developed learning media is effective in helping
students understand two-dimensional shapes more effectively.
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This study, while successful in many respects, has several limitations that must be
acknowledged. First, it is limited to a sample of second-grade students at Purworejo 02 Public
Elementary School, which may not fully represent the diversity of the elementary school student
population in other regions. Therefore, the results may not be generalizable to a broader
educational context. Second, this study uses learning media specifically designed for specific
material (Flat Shapes) in the subject of Mathematics. This limits the scope of the study to
evaluating the effectiveness of the media in a broader context or other learning topics. Based on
these limitations, recommendations for future research include conducting similar studies in
various geographical locations and educational contexts to assess the effectiveness of Kebatar
media among more diverse populations and in various educational environments. Developing
and evaluating innovative mathematics learning media and implementing them in various
elementary schools to gain a more comprehensive understanding of their effectiveness.

ACKNOWLEDGMENTS
The researchers would like to express their gratitude to the Ministry of Higher Education,
Science, and Technology, Directorate General of Research and Development, for providing

research grant funding under contract number
128/C3/DT.05.00/PL/2025;500.6/SPj/UBhi/V/2025.

REFERENCES

[1] U. Mulbar and A. Zaki, “Design of Realistic Mathematics Education on Elementary School
Students,” J. Phys. Conf. Ser., vol. 1028, p. 012155, June 2018, doi: 10.1088/1742-
6596/1028/1/012155.

[2] S. Suprihatiningsih, M. Masriyah, and R. Ekawati, “The development of knowledge of
content and teaching task instruments for pre-service mathematics teacher,” J. Educ. Learn.
EduLearn, vol. 19, no. 2, pp. 775783, May 2025, doi: 10.11591/edulearn.v1912.21563.

[3] A. K. Kenedi, Y. Helsa, Y. Ariani, M. Zainil, and S. Hendri, “Mathematical Connection Of
Elementary School Students To Solve Mathematical Problems,” J. Math. Educ., vol. 10, no.
1, pp. 69-80, Jan. 2019, doi: 10.22342/jme.10.1.5416.69-80.

[4] M. Saleh, R. C. I. Prahmana, M. Isa, and M. Murni, “Improving the Reasoning Ability of
Elementary School Student through the Indonesian Realistic Mathematics Education,” J.
Math. Educ., vol. 9, no. 1, pp. 41-54, June 2017, doi: 10.22342/jme.9.1.5049.41-54.

[5] T. Vessonen et al., “Task Characteristics Associated with Mathematical Word Problem-
Solving Performance Among Elementary School-Aged Children: A Systematic Review and
Meta-Analysis,” Educ. Psychol. Rev., vol. 36, no. 4, p. 117, Dec. 2024, doi:
10.1007/s10648-024-09954-2.

[6] Z.H. Putra, G. Witri, and T. Yulita, “Development Of Powerpoint-Based Learning Media
In Integrated Thematic Instruction Of Elementary School,” vol. 8, no. 10, 2019.

[7] M. T. Wuryani, “Developing Thematic Textbooks based on Character Education at
Elementary  School,”  [lkégretim  Online, pp. 268276, Mar. 2018, doi:
10.17051/ilkonline.2018.413768.

[8] Q. Ghonin Hamidah, S. Sutarmi Fadhilah, and B. Wasito Adi, “The Development of
Thematic Integrative Based Learning Material for Fifth Grade Elementary School,” Int. J.
Educ. Res. Rev., vol. 4, no. 1, pp. 8-14, Jan. 2019, doi: 10.24331/ijere.460596.

[9] C. M. Rangkuti, D. Y. Purba, E. R. B. Napitupulu, D. F. Nabila, R. M. Simanjuntak, and A.
F. Malau, “Pengaruh Media Audio Visual Terhadap Hasil Belajar Siswa Kelas III Pada
Pembelajaran Matematika di SDN 097327 Mariah Jambi”.

993



[10] Yuh-Tyng Chen, “The effect of thematic video-based instruction on learning and
motivation in e-learning,” Int. J. Phys. Sci.,, vol. 7, no. 6, Feb. 2012, doi:
10.5897/1JPS11.1788.

[11] S. Sangadah, Z. Wijayanto, I. Q. Bariyyah, and A. F. Nisa, “Local Culture-Based
Ethnomatics Development In Mathematics Development In Mathematics Learning To
Improve Critical Thinking Skills”.

[12] A. Dirgantoro, Y. S. Purwananti, and S. Hartanto, “Developing RENATAMA (Reyog
Kendang & Etnomathematics) Based on Digital Board Game with Cognitive Psychology
Content to Improve Numeracy Literacy,” J. Pembelajaran Bimbing. Dan Pengelolaan
Pendidik., vol. 5, no. 1, p. 8, Dec. 2024, doi: 10.17977/um065.v5.11.2025.8.

[13] P. Kartini and F. Fitriyani, “Development of Jumbar Media (Jumanji Bangun Datar) in
Improving Learning Outcomes of Grade V Elementary School Students,” Educ. Achiev. J.
Sci. Res., pp. 149-161, Sept. 2023, doi: 10.51178/jsr.v4i2.1516.

[14] A. A. Rahmah, D. V. D. Putri, A. Maulida, A. Suriansyah, and C. Cinantya, “Media
Pembelajaran Berbasis Audiovisual pada Mata Pelajaran Matematika di Sekolah Dasar,”
MARAS J. Penelit. Multidisiplin, vol. 2, no. 4, pp. 2111-2119, Dec. 2024, doi:
10.60126/maras.v2i4.563.

[15] E. J. Vawanda and M. Zainil, “Pengembangan Media Pembelajaran Matematika berbasis
QR Code untuk Kemampuan Berpikir Geometris Siswa Kelas IV SD,” E-J. Inov.
Pembelajaran Sekol. Dasar, vol. 10, no. 1, p. 124, Feb. 2023, doi: 10.24036/e-
jipsd.v10i1.10332.

[16] V. J. Rahmi, R. Firdaus, T. Yunarti, and H. Herpratiwi, “Development of Math Comic
Learning Media Assisted by QR-Code to Improve Students' Mathematical Problem-Solving
Skills in Spatial Geometry Material,” A/ Madrasah J. Pendidik. Madrasah Ibtidaiya, vol. 8§,
no. 3, p. 1046, July 2024, doi: 10.35931/am.v8i3.3724.

[17] N. Sofiah, W. Wiryanto, and N. Mariana, “Development of Interactive Mathematics E-
Modules to Improve Elementary School Students’ Learning Outcomes and Critical
Thinking Skills,” ETDC Indones. J. Res. Educ. Rev., vol. 4, no. 3, pp. 741755, June 2025,
doi: 10.51574/ijrer.v4i3.3616.

[18] S. Masithoh, W. Widodo, and Mustaji, “Profile of Critical Thinking Skills in Elementary
School Students,” J. Innov. Res. Prim. Educ., vol. 4, no. 3, pp. 929-937, July 2025, doi:
10.56916/jirpe.v413.1469.

[19] L. Lu, S. S. Mustakim, and M. M. Muhamad, “A Meta-analysis of the Effectiveness of
Problem-based Learning on Critical Thinking,” Eur. J. Educ. Res., vol. 14, no. 3, pp. 789—
804, May 2025, doi: 10.12973/eu-jer.14.3.789.

[20] N. Sofiah, W. Wiryanto, and N. Mariana, “Development of Interactive Mathematics E-
Modules to Improve Elementary School Students’ Learning Outcomes and Critical
Thinking Skills,” ETDC Indones. J. Res. Educ. Rev., vol. 4, no. 3, pp. 741-755, June 2025,
doi: 10.51574/ijrer.v4i3.3616.

[21] Student of Doctoral Program at Sebelas Maret University Surakarta, Indonesia & Lecturer
at IKIP PGRI Bojonegoro, Indonesia, nikidanajwasalsabila@gmail.com et al., “Exploring
the Implementation of Local Wisdom-Based Character Education among Indonesian
Higher Education Students,” Int. J. Instr., vol. 13, no. 2, pp. 179-198, Apr. 2020, doi:
10.29333/1j1.2020.13213a.

[22] P. D. P. Dewi and N. W. Suniasih, “Ethnomathematics-Based Mathematics Learning Video
Media for the Introduction to Plane Structures Material Content”.

[23] H. Kurniawati and S. Bekti, “Development of Dartboard Learning Media for Plane Shape
Material,” Pros. Semin. Nas. IKIP Budi Utomo, vol. 1, no. 01, pp. 215-222, Nov. 2020, doi:
10.33503/prosiding.v1i01.1028.

994



[24] S. Masithoh, W. Widodo, and Mustaji, “Profile of Critical Thinking Skills in Elementary
School Students,” J. Innov. Res. Prim. Educ., vol. 4, no. 3, pp. 929-937, July 2025, doi:
10.56916/jirpe.v4i13.1469.

[25] R. R. Hake, “Relationship of individual student normalized learning gains in mechanics
with gender, high-school physics, and pretest scores on Mathematics and Spatial
Visualization.,” Phys. Educ. Res. Conf., vol. 8, no. August 2002, pp. 1-14, 2002.

[26] G. Sumantri and A. F. K. Sari, “Eksplorasi Etnomatematika pada Gamelan Jawa sebagai
Media Belajar Matematika,” Pros. Semin. Pendidik. Mat. Dan Mat., vol. 5, Apr. 2022, doi:
10.21831/pspmm.v5il.233.

[27] D. Yulianti and H. Herpratiwi, “Development of a science, environment, technology, and
society-based learning module to foster critical thinking in elementary students,” J. Educ.
Learn. Edulearn, vol. 18, mno. 4, pp. 1372-1384, Nov. 2024, doi:
10.11591/edulearn.v18i4.21713.

[28] M. Fadlillah, B. Rahman, and N. Istiq’faroh, “Development of teaching materials with
agricultural insight to introduce of agriculture in primary school students,” J. Educ. Learn.
EduLearn, vol. 18, no. 4, pp. 1224—1233, Nov. 2024, doi: 10.11591/edulearn.v18i4.21641.

[29] M. Turmuzi, I. G. P. Sudiarta, and 1. G. P. Suharta, “Systematic Literature Review:
Etnomatematika Kearifan Lokal Budaya Sasak,” J. Cendekia J. Pendidik. Mat., vol. 6, no.
1, pp. 397-413, Jan. 2022, doi: 10.31004/cendekia.v6il.1183.

[30] I. Muliawati and A. Aldin, “The Effectiveness of the Problem Based Learning Model on
Elementary School Students’ Mathematics Learning Outcomes,” J. Indones. Prim. Sch.,
vol. 1, no. 2, pp. 27-31, June 2024, doi: 10.62945/jips.v1i2.91.

[31] A. K. Kenedi, Y. Helsa, Y. Ariani, M. Zainil, and S. Hendri, “Mathematical Connection Of
Elementary School Students To Solve Mathematical Problems,” J. Math. Educ., vol. 10, no.
1, pp. 69-80, Jan. 2019, doi: 10.22342/jme.10.1.5416.69-80.

[32] K. M. A. Salviejo, E. D. Ibafiez, and J. T. Pentang, “Critical thinking disposition and
learning approach as predictors of mathematics performance,” J. Educ. Learn. EduLearn,
vol. 18, no. 4, pp. 1107-1116, Nov. 2024, doi: 10.11591/edulearn.v18i4.21386.

995



