zﬂ turnitin Page 2 of 21 - Integrity Overview

Submission ID trn:oid:::1:3622491342

17% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

» Bibliography

Match Groups Top Sources

‘ 58 Not Cited or Quoted 16% 12%

@ Internet sources
Matches with neither in-text citation nor quotation marks

11% ME Publications
99 2 Missing Quotations 1%

4% 2 Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

z"j ‘turni‘hn Page 2 of 21 - Integrity Overview

Submission ID  trn:oid:::1:3622491342



Zﬂ turnitin Page 3 of 21 - Integrity Overview Submission ID  trn:oid:::1:3622491342

Match Groups Top Sources

58 Not Cited or Quoted 16% 12% @ Internet sources

Matches with neither in-text citation nor quotation marks 11% ME Publications

99 2 Missing Quotations 1% 4% 2 Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Internet

cahaya-ic.com <1%
Publication

Irfan Fauzan Syamsudin, Anggia Suci Pratiwi, Sunanih. "Effect of Short-Interval T... <1%
Publication

Dina Sari Hardiyanti Lutfi Fadilla, Kastam Syamsi. "The Effectiveness of Collaborat... <1%
Internet

e-journal.stkipsiliwangi.ac.id <1%
o Internet

ejournal-fkip.unipa.ac.id <1%
° Publication

Nur Indah Lestari, Chery Saputra, Edy Suparjan. "<b>Development of Teaching M... <1%
Internet

nakiscience.com <1%
° Internet

rsisinternational.org <1%
° Internet

made-cat.com <1%
c Publication

Isneli Yulailah, Rika Mulyati Mustika Sari, Rafiq Zulkarnaen, Indrie Noor Aini. "Co... <1%

Z"-.I turnitin Page 3 of 21 - Integrity Overview Submission ID  trn:oid:::1:3622491342


https://cahaya-ic.com/index.php/IJoME/article/download/3063/1911/21632
https://doi.org/10.37680/basica.v6i1.9283
https://doi.org/10.55927/eajmr.v5i6.203
https://e-journal.stkipsiliwangi.ac.id/index.php/infinity/article/download/7099/2438/24473
https://ejournal-fkip.unipa.ac.id/index.php/jri/article/view/59?articlesBySimilarityPage=2
https://doi.org/10.32332/social-pedagogy.v7i1.12938
https://nakiscience.com/index.php/pij/article/download/301/197/1384
https://rsisinternational.org/journals/ijriss/uploads/vol10-iss26-pg583-588-202601_pdf.pdf
https://made-cat.com/hasil-seleksi-ppdb-smp-negeri-kota-serang-pertama
https://doi.org/10.35194/jp.v15i1.6202

Zﬂ turnitin Page 4 of 21 - Integrity Overview Submission ID  trn:oid:::1:3622491342

Publication

Nego Linuhung, Satrio Wicaksono Sudarman, Rina Agustina. "Development of Eth... <1%
Student papers

UIN Raden Intan Lampung <1%
Internet

journal-gehu.com <1%
° Internet

jurnal.amertainstitute.com <1%
o Publication

Intan Nurlita, Yurizka Melia Sari. "VALIDITY OF DISCOVERY-BASED ETHNOMATEM... <1%
e Internet

ejournal.stikesmajapahit.ac.id <1%
Internet

ejournal.uin-suska.ac.id <1%
a Internet

ijere.iaescore.com <1%
o Internet

www.sciedupress.com <1%
m Internet

www.arcjournals.org <1%
Internet

ejournal.unibabwi.ac.id <1%
Internet

ojs.unsulbar.ac.id <1%
Student papers

University of Lancaster <1%
a Internet

ejournal.unikama.ac.id <1%

Z'l-.l turnitin Page 4 of 21 - Integrity Overview Submission ID trn:oid:::1:3622491342


https://doi.org/10.31764/jtam.v9i2.30095
http://journal-gehu.com/index.php/misro/article/download/954/1462
https://jurnal.amertainstitute.com/index.php/masterpiace/article/download/311/555/1687
https://doi.org/10.24127/ajpm.v15i1.14184
https://ejournal.stikesmajapahit.ac.id/index.php/HM/article/view/890
https://ejournal.uin-suska.ac.id/index.php/juring/article/download/39446/13808/120970
https://ijere.iaescore.com/index.php/IJERE/article/view/21822
https://www.sciedupress.com/journal/index.php/wje/article/download/29562/17844
https://www.arcjournals.org/international-journal-of-humanities-social-sciences-and-education/volume-4-issue-3/10
https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/article/download/8373/5154/58494
https://ojs.unsulbar.ac.id/index.php/eduvelop/article/download/5980/2625/28581
https://ejournal.unikama.ac.id/index.php/momentum/article/download/13143/5385/47389

zﬂ turnitin Page 5 of 21 - Integrity Overview

Publication

Kiirsat Kaya, Mehmet Kurudayioglu, Kasim Yildirim, Abbey Galeza, Timothy Rasin...

a Internet

jurnal.umsu.ac.id

Internet

www.academypublication.com

a Internet

www.resea rchsquare.com

Internet

mathline.unwir.ac.id

Publication

Dian Ardhiansah, Dedi Muhtadi, Vepi Apiati. "Analysis Of Cognitive Difficulties Of ...

Publication

Meyrlin Santi Duppa, Solehun Solehun, Mursalim Mursalim. "Analysis of the Impl...

Publication

Rani Aulia Rayusda, Dian Pariska. "Exploring the Effectiveness of Flipped Classroo...

Internet

ejournal.publine.or.id

Internet

f1000research-files.f1000.com

Internet

journal.privietlab.org

Internet

www.jewe.ir

Publication

Abdul Majid, Latri Latri, Abdullah Azzam Bishri. "Profile of Meaningful Learning in...

Publication

Farikha Aulia Rahma, Megita Dwi Pamungkas, Fadhilah Rahmawati. "Bridging the...

z"j ‘turn|t|n Page 5 of 21 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::1:3622491342

Submission ID trn:oid:::1:3622491342


https://doi.org/10.1016/j.evalprogplan.2025.102720
https://jurnal.umsu.ac.id/index.php/mtika/article/download/31040/15752
https://www.academypublication.com/issues3/tpls/vol16/tpls1607.pdf
https://www.researchsquare.com/article/rs-5335/v1
https://mathline.unwir.ac.id/index.php/Mathline/article/download/1003/480/8256
https://doi.org/10.24239/koordinat.v6i1.133
https://doi.org/10.59211/mjpjetl.v4i1.203
https://doi.org/10.58578/masaliq.v6i3.10280
https://ejournal.publine.or.id/index.php/josme/article/download/409/382/4349
https://f1000research-files.f1000.com/manuscripts/198604/2dc3bff1-51af-4a26-9790-6b35b6ea6dde_f1000res_180031.pdf?doi=10.12688%2Ff1000research.180031.1&gtmAuth=hzk0Vc3qFsQYhCrIoHz68A&gtmKey=GTM-MWFK8L5J&gtmPreview=env-1&immUserUrl=https%3A%2F%2Ff1r-proxy.f1krdev.com%2Feditor%2Fmember%2Fshow%2F&numberOfBrowsableCollections=74&numberOfBrowsableGateways=48&numberOfBrowsableInstitutionalCollections=7&otid=1bc074d1-3db4-47ed-9f80-df1a4a3f2ab4&s3BucketUrl=https%3A%2F%2Ff1000research-files.f1000.com&submissionUrl=%2Ffor-authors%2Fpublish-your-research&transcendEnv=cm&transcendId=ef49a3f1-d8c1-47d6-88fc-50e41130631f
https://journal.privietlab.org/download.php?id=11034
https://www.jewe.ir/article_227893.html?lang=en
https://doi.org/10.58578/ijecs.v4i2.9170
https://doi.org/10.23960/jpmipa.v27i1.pp562-586

Zﬂ turnitin Page 6 of 21 - Integrity Overview Submission ID  trn:oid:::1:3622491342

Publication

Lisa Levia Miranda, Siti Suprihatiningsih, Rizki Nurhana Friantini, Konstansia Her... <1%
m Publication

T Rahmilia Agraini, Muhammad Adri, Muhammad Giatman, Asrul Huda. "Digital T... <1%
Student papers

Universitas Negeri Malang <1%
Internet

cdn.juris.id <1%
e Internet

malaqgbipublisher.com <1%
m Internet

repository.usd.ac.id <1%

Z"-.I turnitin Page 6 of 21 - Integrity Overview Submission ID  trn:oid:::1:3622491342


https://doi.org/10.30595/alphamath.v8i2.13565
https://doi.org/10.35445/alishlah.v18i1.8902
https://cdn.juris.id/7/8/desain-arsitektur-plc-integrasi-5g-ornamen-rumah-t-8c0c0.pdf
https://malaqbipublisher.com/index.php/IJHABS/article/download/402/419/1399
https://repository.usd.ac.id/58464/1/14106_1182+(1).pdf

7) turnitin

*®

e

('U turnitin

Page 7 of 21 - Integrity Submission

Submission ID trn:oid:::1:3622491342

Journal of Mathematics Instruction, Social Research and Opinion
Vol. 5, No. 3, September 2026, pp. 2375 — 2389, https://doi.org/10.58421/misro:v5i3.1819

ISSN 2962-7842

2375

The Effectiveness of Banten Culture-Based Ethnomathematics
Teaching Materials for Learning the Pythagorean Theorem

Dinar Nirmalasari®, Pinta Deniyanti Sampoerno?, Makmuri®, Hepsi Nindiasari*, Ade

Nandang Mustafa®

L45Universitas Sultan Ageng Tirtayasa, Banten, Indonesia

23Universitas Negeri Jakarta, Jakarta, Indonesia

Article Info

ABSTRACT

Article history:

Received 2026-07-02
Revised 2026-07-13
Accepted 2026-08-04

Keywords:

Banten Culture
Ethnomathematics
Mathematics Instructional
Materials

Pythagorean Theorem
Quasi-Experimental Study

Mathematics learning requires instructional approaches that enable
students to understand abstract concepts through meaningful
experiences. Ethnomathematics offers opportunities to connect
mathematical ideas with cultural contexts; however, previous studies
have largely focused on identifying mathematical concepts in cultural
objects, while empirical evidence on the effectiveness of culture-
based instructional materials remains limited. This study aimed to
examine the effectiveness of Banten culture-based ethnomathematics
video instructional materials in learning the Pythagorean Theorem.
This study employed a posttest-only quasi-experimental design
involving 60 eighth-grade students from a junior high school in
Banten, Indonesia. The participants were divided into an experimental
group (n = 30) and a control group (m |= 30), with initial
equivalence examined using Mid-Semester Test scores. Data were
collected through a validated essay test and analysed using descriptive
statistics, assumption tests, and an independent samples t-test. The
experimental group achieved a higher mean posttest score (66.98) than
the control group (46.11). The difference was statistically significant,
t(58) = 3.678,p < .001, with a large effect size (Cohen’s d = 0.95).
The [findings indicate that the developed instructional materials
significantly improved students’ learning outcomes compared with
conventional textbook-based instruction. However, the study was
limited to one school and a relatively small sample. Future studies
should involve broader contexts and additional learning variables.

This is an open-access article under the CC BY-SA license.
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1. INTRODUCTION

Mathematics is a fundamental field of knowledge in education that plays an
important role in developing students’ logical, critical, systematic, and creative thinking
skills [1]. In addition to serving as a foundation for the development of science and
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technology, mathematics also helps students analyse problems, make decisions, and apply
learned concepts in various real-life situations [2], [3]. Therefore, mathematics learning
should not only focus on mastering procedures and formulas but also provide meaningful
learning experiences that enable students to develop a deeper understanding of mathematical
concepts. Meaningful mathematics learning requires learning materials and instructional
approaches that connect abstract mathematical concepts to real-life contexts close to
students’ experiences [4], [5], [6], [7].

In practice, mathematics learning still faces various challenges, particularly students’
difficulties in understanding and applying mathematical concepts. International assessment
results indicate that Indonesian students’ mathematical abilities continue to face challenges,
particularly in conceptual understanding, reasoning, and problem-solving skills. Based on
the results of the Programme for International Student Assessment (PISA) 2022, Indonesian
students achieved an average mathematics score of 366, indicating that mathematics
competency remains an area requiring improvement [8]. These challenges are also identified
in local contexts. A preliminary needs analysis was conducted involving 100 ninth-grade
junior high school students and 5 mathematics teachers from five schools in Serang City,
namely SMP Negeri 2 Kota Serang, SMP Negeri 3 Kota Serang, SMP Negeri 7 Kota Serang,
SMP IT Al Izzah Serang, and SMP Negeri 5 Kota Serang. Data were collected through
student needs questionnaires and interviews with teachers and students. The needs analysis
involved ninth-grade students because the Pythagorean Theorem had been studied in eighth
grade. The results showed that 84% of students perceived mathematics as a difficult subject,
while 45.4% identified the Pythagorean Theorem as one of the mathematical topics that was
difficult to understand. These difficulties were related to students’ ability to understand right
triangles, determine relationships among triangle sides, apply the Pythagorean formula, and
solve mathematical problems involving the concept [9], [10], [11], [12].

Students’ difficulties in understanding the Pythagorean Theorem are related not only
to the topic's abstract nature but also to the learning resources used during instruction.
Teaching materials play an important role in supporting students’ conceptual understanding
systematically and facilitating effective learning processes [13], [14]. Based on the
preliminary needs analysis, 87.1% of students stated that textbooks were still the main
learning resources used in schools. Furthermore, 52.9% of students stated that the existing
teaching materials did not explain the material in sufficient detail to support their
understanding of difficult topics, while 55.1% stated that the teaching materials did not
provide examples of mathematical problems in everyday contexts. These findings indicate
that existing teaching materials still have limitations in presenting mathematical concepts in
context and connecting mathematical ideas to students’ experiences. Therefore, teaching
materials are needed that can present mathematical concepts in a meaningful, systematic,
and contextually relevant manner [15], [16].

One approach that can support contextual mathematics learning is ethnomathematics.
Ethnomathematics views mathematics as knowledge that is not only developed within
academic settings but also exists in cultural activities, social practices, and various cultural
artefacts used by communities [17], [18]. Through this approach, students can understand
mathematical concepts by connecting them with their own experiences and cultural
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backgrounds, thereby creating more meaningful learning experiences [19]. Previous studies
have demonstrated that ethnomathematics-based learning has the potential to support
mathematics education. Research findings indicate that integrating cultural contexts into
mathematics learning can enhance conceptual understanding, motivation to learn, student
engagement, and students’ ability to connect mathematical concepts to real-life situations
[20], [21], [22], [23]. However, most previous studies have focused on implementing
ethnomathematics approaches or exploring cultural elements that contain mathematical
concepts, while the development of ethnomathematics-based teaching materials and the
empirical evaluation of their effectiveness remain relatively limited.

In the context of local culture, several studies have explored the relationship between
Banten culture and mathematical concepts. Previous studies have identified mathematical
concepts embedded in various elements of Banten culture, such as Banten batik motifs and
other cultural artefacts [24], [25]. Furthermore, research exploring the Pythagorean Theorem
within Banten cultural contexts has demonstrated that local cultural elements have potential
as contexts for mathematics learning [26]. Nevertheless, these studies have primarily focused
on identifying mathematical concepts within cultural contexts. Research on developing
Banten culture-based ethnomathematics teaching materials and empirically examining their
effectiveness in formal classroom learning remains limited. Therefore, further studies are
needed not only to explore mathematical ideas within local culture but also to develop
learning resources that can be implemented directly in mathematics classrooms and
evaluated for effectiveness.

Based on the previous discussion, this study offers novelty by developing and testing
the effectiveness of Banten culture-based ethnomathematics teaching materials specifically
designed to teach the Pythagorean Theorem. Unlike previous studies that mainly focused on
cultural exploration or the implementation of ethnomathematics approaches, this study
develops an instructional product that integrates Banten cultural contexts into mathematics
learning and provides empirical evidence regarding its effectiveness through a quasi-
experimental approach. In this study, teaching materials refer specifically to video-based
instructional materials developed using an ethnomathematics approach. The use of video-
based instructional materials is expected to provide a more contextual and meaningful
learning experience by presenting mathematical concepts through visual representations and
cultural contexts familiar to students.

This study aims to analyse the effectiveness of Banten Culture-Based
Ethnomathematics Teaching Materials in learning the Pythagorean Theorem among eighth-
grade junior high school students. The research question addressed in this study is: Do
students who learn using Banten culture-based ethnomathematics teaching materials achieve
better learning outcomes in the Pythagorean Theorem compared with students who learn
using conventional teaching materials?

This study contributes to mathematics education by providing empirical evidence
regarding the effectiveness of culturally contextualised instructional materials in
mathematics learning. In practice, the findings of this study can serve as an alternative
resource for mathematics teachers seeking to integrate local culture into classroom
instruction, creating more contextual and meaningful learning experiences.
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7] 2. METHOD

2.1 Research Design

This study employed a Research and Development (R&D) approach combined with
a quasi-experimental method to develop and examine the effectiveness of Banten culture-
based ethnomathematics video instructional materials for learning the Pythagorean
Theorem. The R&D approach was used to produce instructional materials through a
systematic development process, while the quasi-experimental method was applied to
evaluate the effectiveness of the developed product [27], [28].

- ° The development process followed the ADDIE model, which consists of five stages:
L @ analysis, design, development, implementation, and evaluation [29], [30], [31]. After the

product was developed and validated by experts, the effectiveness of the |instructional
- @ materials was examined using a nonequivalent posttest-only control group design [32], [33].

This design was selected because the study involved pre-gxisting classroom groups,
making individual random assignment impossible. Therefore, participant selection and
assignment were conducted at the class level rather than at the individual student level [34],
[35], [36]. The experimental group received mathematics instruction using Banten culture-
based ethnomathematics video instructional materials, whereas the control group received
conventional mathematics instruction using the learning resources commonly used at the
school. A specific pretest on the Pythagorean Theorem was not administered because the
topic had not been taught to students before the intervention. To ensure initial equivalence
between groups, the researchers used students’ Mid-Semester Test (MST) scores as an
indicator of initial academic ability. The equivalence between groups was examined through
normality, homogeneity, and mean comparison tests.

2.2 Development of Banten Culture-Based Ethnomathematics Video Instructional
Materials

The developed product was a video-based instructional material that integrated
Banten cultural contexts with ethnomathematical concepts for learning the Pythagorean
Theorem. In this study, the term teaching materials specifically refers to video-based
instructional materials developed using an ethnomathematics approach.

- ° The development process followed the ADDIE model [29]. In the analysis stage, a
needs analysis was conducted to identify students’ learning difficulties, teachers’ needs, and
the need to develop more contextual mathematics learning materials. The needs analysis was

- o conducted in five schools in Serang City, namely SMP Negeri 2 Kota Serang, SMP Negeri
3 Kota Serang, SMP Negeri 7 Kota Serang, SMP IT Al I1zzah Serang, and SMP Negeri 5
Kota Serang. The analysis involved 100 students and five mathematics teachers.

The design stage involved selecting content on the Pythagorean Theorem, identifying
relevant Banten cultural elements, developing learning scenarios, and designing the
instructional video's structure. The video presented the Pythagorean Theorem through

- ° Banten cultural contexts, using local cultural objects as examples to help students understand
the relationship between mathematical concepts and their cultural environment.

The development stage involved video production, expert validation, and product
revision. The validation process involved eight experts: four material experts and four media
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experts. The material experts were mathematics education lecturers from different
universities, while the media experts were lecturers with expertise in instructional media.

The validation assessed several aspects, including content quality, material
presentation, language clarity, visual design, usability, and accessibility. Revisions were
made to improve the accuracy of the mathematical content, the organisation of the material
presentation, the language clarity, and the visual components of the instructional video,
based on expert recommendations. The validation scores were calculated from expert ratings
and interpreted against predetermined feasibility criteria.

2.3 Research Location, Participants, and Sampling Technique

The study was conducted at SMP Negeri 5 Kota Serang, Banten Province, Indonesia,
during the implementation phase of the developed instructional materials.

The participants involved in the effectiveness testing were eighth-grade students at
SMP Negeri 5 Kota Serang. The research sample consisted of 60 students, divided into an
experimental group of 30 and a control group of 30.

The sample selection employed cluster random sampling, in which participants were
selected based on existing classroom groups rather than individual students [34]. Two classes
with relatively similar initial academic abilities, as indicated by Mid-Semester Test (MST)
scores, were assigned to the experimental and control groups.

2.4 Research Procedure and Treatment

The learning treatment was conducted over four instructional meetings on the
Pythagorean Theorem.

In the experimental group, students learned using Banten culture-based
ethnomathematics video instructional materials as the primary learning resource. The teacher
facilitated learning activities by guiding students to observe cultural contexts presented in
the video, identify mathematical concepts, understand the Pythagorean Theorem, solve
contextual problems, and evaluate their understanding.

The instructional video served as an interactive learning resource that connected
abstract mathematical concepts to local cultural contexts. This approach allowed students to
relate mathematical knowledge to familiar cultural objects and real-life situations.

In the control group, students received conventional mathematics instruction using
the school's standard textbook. The learning activities consisted of teacher explanations,
presentation of mathematical procedures, examples of problem-solving processes, classroom
discussions, and exercises without the use of the developed video instructional materials.

2.5 Data Sources and Research Instruments

The research data consisted of product development data and effectiveness data.
Product development data were obtained from needs-analysis activities, expert validation
sheets, and product-revision records. Effectiveness data were obtained from students’
learning achievement scores after the instructional treatment.

The effectiveness instrument consisted of five essay questions on the Pythagorean
Theorem. Each item was developed based on learning indicators, including understanding
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the concept of the Pythagorean Theorem, determining the relationship between sides of right
triangles, applying the Pythagorean formula, and solving contextual problems. Students’
responses were assessed using a scoring rubric that considered conceptual accuracy,
mathematical procedures, calculation processes, and correctness of the final answer.

Before being used in the effectiveness test, the instrument was validated by two
mathematics education experts to establish content validity. The validation focused on the
suitability of items with learning indicators, the appropriateness of cognitive levels, clarity
of instructions, language quality, and the avoidance of ambiguous interpretations.

2.6 Variables and Data Analysis Technique

The independent variable in this study was the use of Banten culture-based
ethnomathematics video instructional materials, while the dependent variable was students’
learning achievement in the Pythagorean Theorem, measured by posttest scores.

The collected data were analysed using descriptive and inferential statistics.
Descriptive statistics were used to describe students’ learning achievement in the
experimental and control groups. Before hypothesis testing, normality and homogeneity tests
were conducted to ensure that the data met the assumptions for parametric analysis [37].

The effectiveness of the developed instructional materials was analyzed using an
independent-samples t-test to determine whether there was a significant difference in
learning achievement between the experimental and control groups [38].

The hypotheses were formulated as follows:
Ho: pg < pUc
Hytpg > pc

where:
Ug: mean learning achievement score of the experimental group.
Uc: mean learning achievement score of the control group.

2.7 Ethical Consideration

This study was conducted after obtaining permission from the participating school.
Students participated in the research activities in accordance with school procedures.
Students’ identities were kept confidential, and all collected data were used solely for
academic research purposes.

3. RESULTS AND DISCUSSION
3.1. Results
3.1.1 Expert Validation Results of the Developed Instructional Materials

Before the effectiveness testing, the developed Banten culture-based
ethnomathematics video instructional materials were evaluated by material and media
experts to determine their feasibility for classroom implementation.

The validation process involved eight experts: four material experts and four media
experts. The material experts were mathematics education lecturers from different
universities, while the media experts were lecturers with expertise in instructional media.
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The validation assessed several aspects, including content quality, material presentation,
language clarity, visual design, usability, and accessibility of the instructional materials.

- @ The validation results indicated that the developed instructional materials met the
feasibility criteria for implementation. The material expert validation obtained an average
- @ score of 92.5%, categorised as very valid, while the media expert validation obtained an

average score of 88.9%, categorised as very valid. Based on these results, the instructional
materials were deemed feasible and subsequently implemented during the effectiveness
testing stage.

Table 1. Expert Validation Results of the Developed Instructional Materials

Validator Percentage Score Category
Material Experts 92.5% Very Valid
Media Experts 88.9% Very Valid

3.1.2 Descriptive Statistics of Students’ Learning Achievement

- @ The effectiveness testing involved 60 eighth-grade students, divided into two groups.
The experimental group consisted of 30 students who received mathematics instruction using
- @ Banten culture-based ethnomathematics video instructional materials, while the control

group consisted of 30 students who received conventional mathematics instruction using the
learning resources commonly applied at the school.
- ° The descriptive statistics of students’ posttest scores are presented in Table 2. The
results showed that the experimental group had a higher mean score than the control group.
The experimental group achieved a mean posttest score of 66.98 (SD = 21.40),
- @ whereas the control group obtained @ mean score 0f 46.11 (SD = 22.53). The mean difference
between the two groups was 20.86 points.
Based on the minimum mastery criterion (MMC) established by the school (60
points), the mean score of the experimental group exceeded the mastery standard, while the
mean score of the control group remained below the criterion.

Table 2. Descriptive Statistics of Students’ Posttest Scores

Group n Mean SD Minimum  Maximum SE 95% ClI
Experimental Group 30 66.98 21.40 18.52 98.15 3.91 58.99-74.96
Control Group 30 46.11 22.53 7.41 79.63 4.11 37.70-54.52
(1124 3.1.3 Assumption Test Results

Before hypothesis testing, prerequisite analyses were conducted to determine
whether the data fulfilled the assumptions required for parametric analysis. The assumption
tests included normality and homogeneity tests.

- The Shapiro-Wilk normality test indicated that the posttest scores in both groups
- 8 were normally distributed. The experimental group obtained a significance value of 0.144,
while the control group obtained a significance value of 0.100. Both values were greater than
0.05, indicating that the data met the normality assumption.

- ° Furthermore, Levene’s Test yielded a p-value of 0.617, indicating that the variances

of the experimental and control groups were homogeneous.
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- a Therefore, the data met the assumptions required for an independent-samples t-test.

Table 3 Normality and Homogeneity Test Results

Test Group p —value Interpretation
Shapiro-Wilk Test Experimental Group 0.144 Normally distributed
Shapiro-Wilk Test Control Group 0.100 Normally distributed

Levene’s Test Experimental and 0.617 Homogeneous variance

Control Groups

3.1.4 Hypothesis Testing and Effect Size Analysis

L e An independent samples t-test was conducted to examine whether there was a
statistically significant difference in students’ learning achievement between the
experimental and control groups.

The results showed a statistically significant difference between the two groups,
t(58) = 3.678, p < 0.001. The mean difference between the experimental and control
groups was 20.86 points.

Therefore, the null hypothesis (H,) was rejected, indicating that students who learned
using Banten culture-based ethnomathematics video instructional materials achieved
significantly different learning outcomes compared with students who received conventional
instruction.

Table 4. Independent Samples t — Test Results
Comparison Mean Difference t df p — value

Experimental vs
Control

20.86 3.678 58 < 0.001

L e In addition to statistical significance, Cohen’s d was calculated to determine the
practical magnitude of the difference between the experimental and control groups [39].

- e - @ The analysis yielded a Cohen’s d of 0.95, indicating a large effect size. This finding
suggests that the difference between the two groups was not only statistically significant but
also practically meaningful in the context of mathematics learning.

Table 5. Effect Size Analysis
Comparison Mean Difference Cohen’s d Interpretation
Experimental vs Control 20.86 0.95 Large Effect

3.1.5 Summary of Key Findings
Overall, the findings indicate that the developed Banten culture-based ethnomathematics
video instructional materials met the feasibility criteria as determined by expert validation.

- o In the effectiveness testing stage, students who learned using the developed instructional
materials achieved higher posttest scores than students who received conventional
instruction.

The difference between the two groups was statistically significant and supported by a large
effect size. These findings indicate a significant difference in learning achievement between
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students who used the developed instructional materials and those who received
conventional instruction.

3.2. Discussion
3.2.1 Main Findings and Interpretation

This study investigated the effectiveness of Banten culture-based ethnomathematics
video instructional materials in learning the Pythagorean Theorem. The findings
demonstrated that students who learned with the developed instructional materials achieved
significantly higher learning outcomes than those who received conventional instruction.
The statistical analysis showed a significant difference between the two groups, supported
by a large effect size.

These findings indicate that integrating local cultural contexts into mathematics
Instruction can provide students with more meaningful learning experiences. Instead of
introducing the Pythagorean Theorem solely through abstract formulas and procedural
exercises, the developed instructional materials connected mathematical concepts to cultural
contexts familiar to students.

This approach is consistent with previous studies showing that ethnomathematics-
based learning can improve students’ conceptual understanding, motivation to learn, and
engagement in mathematics [40], [41]. However, this study extends previous findings by
transforming cultural exploration into structured video-based instructional material and
empirically examining its effectiveness through a quasi-experimental design.

3.2.2 The Role of Banten Cultural Context in Understanding the Pythagorean Theorem

The effectiveness of the developed instructional materials can be explained through
the role of Banten cultural contexts as a bridge between abstract mathematical concepts and
students’ everyday experiences. The Pythagorean Theorem is often considered challenging
because students need to understand the relationship between the sides of right triangles and
apply mathematical reasoning rather than simply memorise formulas.

In this study, Banten cultural elements were not used merely as visual illustrations
but were integrated into learning contexts to support understanding of mathematical
concepts. Through the developed videos, students were guided to identify geometric
characteristics, analyse shapes, and connect cultural objects with mathematical
representations involving right triangles and the Pythagorean relationship.

For example, cultural patterns and structures presented in the instructional materials
provided opportunities for students to recognise geometric forms and understand the
relationship between the two perpendicular sides and the hypotenuse. Through this process,
students could move from concrete representations toward formal mathematical concepts,
including the relationship expressed as:

a’+ b%? =c? (1)

This finding supports the concept of ethnomathematics introduced by D’ Ambrosio,
which explains that mathematics is closely related to human activities, cultural practices, and
social environments [17]. Mathematics learning becomes more meaningful when students
can connect formal mathematical knowledge to their cultural experience [42].
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Furthermore, contextual learning theory emphasises that students construct
knowledge more effectively when new information is connected with their prior experiences
and real-world environments [43], [44]. Therefore, integrating Banten cultural contexts may
have helped students develop a deeper understanding of the Pythagorean Theorem.

3.2.3 Comparison with Previous Studies and Research Contribution

Previous studies related to Banten ethnomathematics have mainly focused on
identifying mathematical concepts embedded in local cultural elements, including Banten
batik motifs, traditional buildings, and cultural artefacts [18], [24], [26]. These studies
demonstrated that Banten culture contains mathematical concepts that have potential value
for mathematics education.

However, most previous studies remained at the exploratory stage, describing
mathematical ideas found in cultural objects. The present study extends these studies by
transforming cultural knowledge into a structured instructional product and testing its
effectiveness through classroom implementation.

- @ The novelty of this research lies in the development of video-based instructional

materials that integrate Banten cultural contexts, mathematical explanations, and learning
activities specifically designed for the Pythagorean Theorem. Therefore, this study
contributes beyond previous ethnomathematics studies by providing empirical evidence
regarding how local cultural elements can be transformed into effective mathematics
learning resources [40], [45], [46].

3.2.4 Alternative Explanations of the Findings

Although the experimental group demonstrated higher learning achievement, several
alternative explanations should also be considered.

First, the use of video-based instructional materials may have contributed to
increased student attention and engagement. Multimedia learning provides opportunities for
students to receive information through visual and auditory representations, which may
support comprehension of abstract concepts [47], [48]. Therefore, the improvement in
learning outcomes may be attributed not only to the ethnomathematics approach but also to
the characteristics of video-based learning media.

Second, teacher-related factors may have influenced the findings. Teacher
explanations, classroom management, and interaction patterns during implementation may
affect students’ learning experiences. Although the instructional procedures were designed
consistently, teacher effects cannot be entirely ruled out.

Third, the novelty effect should also be considered. Since students were introduced
to a different type of learning material compared with their usual classroom resources,
increased enthusiasm and participation may have contributed to improved outcomes.

Furthermore, although the experimental group achieved a higher average score and
exceeded the school's minimum mastery criterion, a mean score of 66.98 indicates that some
students still experienced difficulties understanding the Pythagorean Theorem. This finding
suggests that ethnomathematics-based instructional materials should be supported by
appropriate teacher guidance, continuous practice, and additional learning strategies.
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- ° 3.2.5 Theoretical and Practical Implications

Theoretically, this study provides empirical support for the application of
ethnomathematics and constructivist perspectives in mathematics education. From a
constructivist perspective, students actively construct knowledge by connecting new
information with previous experiences and existing cognitive structures [49], [50].

The integration of Banten cultural contexts allows students to develop mathematical
understanding through meaningful connections between formal concepts and their cultural
environment. Thus, this study strengthens the argument that culturally relevant learning
environments can support students’ mathematical construction processes.

Practically speaking, this study has implications for mathematics teachers and
instructional material developers. Teachers may utilise local cultural elements as meaningful
learning resources rather than presenting mathematics solely through abstract explanations.
The findings suggest that cultural contexts can support students' understanding of
mathematical concepts, particularly geometric concepts such as the Pythagorean Theorem.

For instructional material developers, this study demonstrates that local cultural
knowledge can be transformed into structured digital learning resources that are relevant to
students’ characteristics and learning environments [40], [45].

3.2.6 Limitations and Future Research

- o This study has several limitations. First, the effectiveness testing was conducted in
only one junior high school with a limited number of participants. Therefore, the findings
should be generalised cautiously to other educational contexts.

Second, this study employed a posttest-only quasi-experimental design. Although
this design was appropriate for comparing learning outcomes between groups, it did not
measure students’ learning development before and after the intervention.

Third, the study focused primarily on learning achievement outcomes. Other factors
that may influence the effectiveness of ethnomathematics-based learning, such as students’
motivation, engagement, mathematical reasoning ability, and perceptions of culturally based
learning, were not investigated.

Future research may involve larger samples, multiple educational contexts, and

- @ longitudinal or mixed-method approaches to examine the broader Impact of
ethnomathematics-based instructional materials on students’ mathematical understanding,
motivation, and cultural awareness.

4. CONCLUSION

- @ This study aimed to develop and examine the effectiveness of Banten culture-based

- @ ethnomathematics video instructional materials for learning the Pythagorean Theorem at the
junior high school level.

- ° The findings indicate that the developed instructional materials met the feasibility

criteria, as evidenced by expert validation results. Furthermore, the effectiveness testing
showed that students who learned using Banten culture-based ethnomathematics video
instructional materials achieved higher learning outcomes compared with students who
- m received conventional instruction. These findings suggest that integrating local cultural
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contexts into mathematics instructional materials can support more meaningful learning
experiences, particularly for the Pythagorean Theorem.

Theoretically, this study contributes to ethnomathematics research by demonstrating
that local cultural elements can be transformed from objects of cultural exploration into
structured instructional materials that are empirically evaluated in classroom settings. The
findings strengthen the understanding that the relationship between culture and mathematics
can provide a meaningful foundation for contextual mathematics learning.

Practically, this study provides implications for mathematics teachers and
instructional material developers by demonstrating that local cultural contexts can be utilised
as learning resources to help students connect abstract mathematical concepts with their real-
life experiences. However, the implementation of ethnomathematics-based instructional
materials should take into account students’ characteristics, learning objectives, and
educational contexts.

This study has several limitations. The effectiveness testing involved only 60
students from one junior high school and focused specifically on the Pythagorean Theorem.
Therefore, the findings should not be generalised to all mathematics topics or educational
levels. In addition, the posttest-only quasi-experimental design did not examine students’
learning development before and after the intervention.

Future research should involve larger samples, multiple schools with diverse

- o characteristics, and pretest-posttest or mixed-method research designs. Further studies may

also investigate the effects of ethnomathematics-based Instructional materials on other
learning outcomes, including conceptual understanding, motivation to learn, mathematical
reasoning, and students’ cultural awareness.
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