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A ity aims to st the efftiveness of ehnamathematics-hased feaching
materials in improving the understanding of mathematics concepts in SO SDN 2
Suruh, 1 padek Regency, by misgrating the jocal cultural context of Frenggelek
Regency. method used is quasr-experimental with a one-group pretest-postiest
design. The population In this study 15 students of SON 2 Supgh. The sampling
e ue in (his study wies Pusposive sanpling of 65 cres i grande Voof SON
2 Suruh. The sclection of sampling was based on ability o understand
mathenatical concepts. The research instru ments xclude 3 concept gasienstanding
tes! with data analysis using Shapiro Wilk normality, Homogeneity, Sample
T-Test, and N-Gain. The data analvaed i a wst of understanding of mathematical
concepts. The resuls chowed a gigu'fn:m difference between the pretest and
posttest values (sig. CO00 <)05) with an average N-Gaii of 55 50% which was
ircludod igythe effective category. Etanomsthematics-basad teaching materials
have heen proven fo be ahle 30 increase studen ts” undesstanding, of mathematical
concepts while fostenng interest in keamingghhrough the inroduction of local
cultural elements. These findmngs recommend The use of ethinomathematicsbased
teaching materials 2 a redevant and comvextual learring strategy i primary
schoals.
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INTRODUCTION

teaching and leaming process requires teaching matenals 3s a tool 1o coavey mformatson
and knowlecge to sudents. Teaching materials are tools or means that contain subject matter, both
written and unwritten, to help students and teachers understand lessons. Teaching materials are all
materials that are sysiematically arranged and display the skills that students will mester (Rufika et
al., 2024}, Durning the leaming process, this adility is used to design leaming activities, The teaching
materials were developed over a long period of time and faced many problems,

There are a number of factors that can cause difficulties in devaloping teaching matenals.
Teachers said that the thematic books used wene consicered too general and less effoctive in helping
students understand math concepts correctly, thus hindering the development of teaching materials
that were more suited 1o their needs (Afrianti, 2022); (Fitrati & Lisa, 2015) . Elementary school
matienatios curriculan that generally uses a general-w-specific approacl also bus implicetiven for
students’ difficulty in reaching the concept discovery stage, because the presentation of general
materials does not sufficently encourage in-cepth exploration of concepts (K. Siregar et zl., 2024).
Furthermore, research on the development of mathematics teaching materials based on a scientific
approach shows that teaching materials designed with expert validation, trials, and relevance to the
leaming context have been proven 10 be valid and practical, are able to improve students’
problen-sulving skills. This emphusiees that e development of teachung smatesials does not only
rely on general textbocoks, but must go through a systematic process to facilitate the understanding
of concepts, to the disrovery stage (Nurmaya, N21); (Hasiyah & Rachmadyanty 2022). Teaching
materials in the form of textbooks must include activities that can belp students find ideas tarough
leeming activities (Adekia Putri Lubis ct al, 2024); (Nasoha et al, 2022). These problems show that
the learning management used is not interesting and is not able to build students’ knowledge to the
coneept stage. Teadwss only teadh without payiog attestion o whetles sludenl.allkmt-ld fhe
concept of the material. As a result. students often memorize materizls and formulas without
understanding the concepls.

A field study through interviews with grade TV teachers of SDN 2 Suruh showed that
during the keaming p only worksheets, teacher's beoks, and student books were used in
mathematics learning  Students have a lot of difficulty in understanding the concepts of
Mathematics material because they tend to memortze formulas, so Mathematles formulas are
difficult for sudenrs to understand. In additon, students lack understanding of mathematical
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concepts, which causes students w0 get low grades
results of cbservations and interviews with grade [V teachers at SDN 2 Suruh show that

studenis still have difficulties in understanding mathematical pis. especially b the
leaming process only relies on worksheets, teacher's books, and student books, The Emitations of
this teaching material make students tend to 1z fi las without really understanding the

concepts leamed. thas having an impact on the low math scores they odtain, The factors benind this
difficulty include the use of teaching materials that are o general, 2 monotonous leaming
approach, and the lack of integration of local cultural conlexts in the matenial. This condition 1s
exacerbated by the terdency o teachers who tocus more on completing curnculum targets than
ensuring student understanding, o that students often repeat the same mistakes, School institutions
and teachers have responded to this prodlem by providing additional guidance, but these efforts
hiave not been vptimal because they still use conventional learning resournes tut do ot attrac the
attention of students ( Afrianti. 2022); (K. Siregar et al., 2024).

The above problem ¢mphasizes that mathematics learning at SON 2 Suruh requires more
contextual teaching material innovations, one of which is by integrating ethnomathematics. Local
culture-based materia’® not only help students visualize abstract concepts, but also increase
motivation 1o learn decause they are close to students’ daily lives (K, Siregar et al, 2024} (Yonantha

al, 2024). The application of elnomethesmatics teachang materials is very imporcbat b be Laught
at SDN 2 Suruh to equip students with a deeper understanding of concepts, reduce dependence on
memanzation of formulas, and foster entical and creative thinking skills. Thass, the development of
teaching materials based on local culture is expected to be able to overcome students' concephual
difficultics while improving students’ mathematios leaming out: {Numaya, 2021); (Wulandari
ctal, 2024).

Many students struggple to understand basic math concepts due to the sheer number of
formulas and rules that must be memorized and understood. Statistics. which inciudes the concepts
of averages, madians, and modes, as well 25 problem-solving in the form of word problems; 15 one
of the areas that is often considered challenging (Ayvu et al, 2021; Hulu et al, 2023). Mathematical
comprehension refers to = student’s ability to enswer mathematiczl questi including ther

o

reasoning about their answers or thelr assumptions aboult the correctness of their answers based on
loglcal reasoning (Hand et al, 2024). Previous research has shown that using ethnomathematlcs in
mathematics leaming can improve students’ understanding of abstract mathematical concepts such
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as fractions and geometry, Ethnomathematics cen help students visualize and conceptualize
concepts that previously seemed zbstract. It can also foster students' respect for their local culture,
encourage critical and creative thinkirg, and increase their desire to leamn (Yonantha et al,, 2024).
Ethnomathematics is mathematics used by specific cultural groups, such as indigenous pesples,
workers, and children at o certain age (Rabmawati & Margunayasa, 2022). It is hoped that
ethnoma thematics can be used to improve mathematics leaming adility and increase the desire to
leam mathematics (Fitriyah, 2024)

Leaming math requires students to have numeracy skills. There are some problems with
leaming math and how to solve it Ethnomathematics-based teaching materials are one way o
overcome mathematics learning problems (Nurmaya, 2021); (Turmuzi etal,, 2022); [ Andrione, 2021),
The ethnomathematical study connects mathematics to the sodzl sphere, spedfically about how
mathematics s created], transmitted, distributed, and spedelizced i varous culiural systems.
Textbooks that are integroted with ethnomathematics are a type of ethnomathematics teaching
material that helps students urderstand mathematical concepss, especially flat bailding malerials
{Apnlivani & Mulyatna, 2021), (Putra & Prasesyo, 2022); (A, R Siregar et al, 2024). Basically, tlat
buildings are icund by many students in social life, such as buildings, temples, and others in East
Java. Temple and batik buildings have their own uniqueness, which, when viewed, resembles flat
butldings used sy subsumoes in teadiing nuterisls.

- teaching materials ane used very well i Jeaming activitics. The
research entitied EV*MI of Finomathematics-Based Mathematics Teaching Mateniak o
Improve Mathematics Understanding of Grade 11l Elementary School Students showed that stadent
scores in the range of 74 were 76.3%, 75-80 were 16.9%, and 80-85 were 6.8% (Wulandari et al,
2024) This study aims 0 test the effectivencss of ethnomathematics-based teaching materials o
improve the understending of Matlenatics contepts of elementary schood students, The sovelty in
this study is to integrate the local cultural contex: of Trenggalek Regency into teaching materials,

Untilnow, g mathematicsin elementary schoolsstill faces many challenggs. espeaally
in conceptual understanding. Many students memorize formulas and techniques without really
undentending the mathematical concepts they are learning. This shuation prevents studenty from
applving mathematics in their daily Gves. [n contrast, learning mathematics that is contextual and
relevant to the kocal culture is rarely tsed effectively. Because ethnomathematics connects leaming
materials with local cultures, traditions, and practices that are familiar to students, this approach s
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thought to help bridge the gap between abstract mathematica' concepls and students” daily lives,

However, the problem that arises is that ethnomathematics-based eaching materials are still
very limited in terms of availabelity and development Most educators continue to use conventional
textbooks that ignore aspects of the local culture (Setivadi, 2021); (Berliana Nur Oklaviana et al,
2025); (Lisgianto & Mulyama, 2021). This creates academic anxiety about how to create teaching
materials that not only align with the curriculum 5ut also help students better understand math
concepts,  Therefore, this study is very imporant to  determine the effectiveness  of
ethnomathematics-based teaching materials in improving students’ understanding of mathemalics
in elementary schools. This research is expected to help develop new hing materials that are
more comextual, meéaningful, and relevant to students real lives,

METHOD

study uses @ quasi-experimental method with @ one-group pretest-posttest
design. This design was used to measure the effectiveness of I teaching
materials on students’ understanding of mathematical concepts. hﬁﬂ-%hmm
are given a pretest before treatment then receive Jeaming using ethnomathematics-basad teaching
materials, and end with a final test (posttest).

The resseerch design can be described as folloas (Hidawsti ef al. 2024)
Table 1. Research Design

Detend Treatment (X) Vost-tests
O X 0.
Information:

Oy Pretest score of students” understanding of mathematical concepts before treatimer g
X: Leamning using ethnomathematics-based teaching materials
Oy Post-Exam Score Student' s Comprehension of Mathematical Concepts after Treatment

This research was carred out at SDN 2 Suruh with a total of 65 students, The population in
Elb studly is all 106 students o1 SDN 2 Surah. This population indudes students of all grade levels
enrolled In the 2024/2025 academic year. The sampling techniqua used & purposive sampling, which
is based on a low level of corceptual understanding of mathemahcs among elementary school
students. Thus selection s done to ensure that the sample i3 truly relevant to the research problem.

v
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Based on this technique, a research sample of 63 studerts was oblained, Samples were sdleated from
class V, which met the research criteria for having a low level of mathematical conceptual
understanding. Therefor, it is hoped that the data will be representative. The characteristics of the
sample included students in the appropriate age rangz for the primary school level and with a
relatively low academic background in conc ptual urderstanding of mn&an:ﬁalnﬂtis:tudy,ﬂ
data collection method was in the form of tests; The instruments used include the Test. The data
analysis technicue used is the Paired Sample T-Test, which s arried out with the help of the SPSS

250 program.

Data collection m this study was camed oae nsing a mathemggncs! concept inderstanding
test. The test was chosen because it was able to directly measure extent to which studems
understood the mathematical concepts that had been lcarned, not just memorizing formulas or
problem-solving procedures.

The st mstruments used are deseription guestions that are compiled n indicators of
understanding math ical concepts. inchuding: reaffirming a concept, dmifymgm
© cenmain properties, providing examiples and non-examples. and applying concepis in simpk
problem solving, The grid of test instruments is described in Table 2

Toble 2. Gnd of Mathematical Concept Comprehension Test Instruments

Concept Understunding Indicators Material Topics Inquiry Inquiry
Form Number

Reaffirming the concept in your Operation of integer sums Descrption | |

own words

Classity objects based on specific | Flat buildings {square, Description | 2

propertics rectungular, triangle)

Provide examples and non- Fructivaal Descripiiva | 3

examples of eomeepls

Applying concepts in simple Froctional multiplication and | Description | 4.5

prublem-solving division

Enen.q’ nling concepts in various Simple data (tables and Description | 6

forms of representation charts)

The asscssment guidelines for the math concept understanding test arc deseribed in Table 3

O
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Tuble 3. Assessmeent Guidelines for the Mathemutical Concept Comprehiension Test

Swore Assesstwent Criteria

Kl The answers are very complets and correct: students are able to answer sccording to the
congept. give legical reasons, and wnite down the steps 1o solve i1 in & concisc way.

3 %Mwmhmwwmplew:memmmedismﬂ.bum\cswsm
explanations gre not detailed.

[

The wiswer Is partly correat: there are ¢rons in the application of te concepe, but (sl
shows a baswe understanding,

1 Incorrect answer: the student trics to answer, but the concapt used is wrong ar
inapproprizte.

0 Answerimelevant: the studeat did not answer, or the answer did not match the question at
all.

Before use, the test instruments arc validated by experts and piloted on students outside of the rescarch
samiple 1o ensure their valdity sl rehabihity.

The procedure for implementing the test 1s camed ou! i & corducive o atrosphere.
Studenis are given enough time to complete the questions, according to the level of difficulty and
numsber of st items given. The west results are then comrecwed using assessment gtﬁdma thiat huve
been prepared beforchand. se that quantitative data is obtained a! the level of understanding of
mathematical concepts for each stedeat.

The sclection of this test tecluuque i based on the considerzvon that conceprual understanding
is the most appropriate cognitive aspect o he messured through tasks that require logical and
systematic thinking skills, as well as the ability to relase concepts to their application in problem
solving.

The hypochesis in this study is explained as follows

HO.: There was no ce in the sverige score Of mathematical contept comprehension between
the pretest and posttest in thie group using cthnomathematics-based teaching materials,

H1y: Thera ik a dhifference in the average score of understanding mathemanical concepts hetween the
pretest and the posttest in the group.

Furthermore, the N Guin test was Gamied oul, which wimed 10 measure (he improvement in
the understanding of mathematics eoncepts of elementary school stndents.

The N-Gain formula can be witten:

7
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N = Gt s o i Pusttest — Nilai Pretist
Nila: Maksimum — Nila: Pretest
Figure 1. N Reinforcement Formula
Source: Hake [ 1998)
The classilication of the results of the N Guin Test s explained mio three categories:

o High Categoey, i N-Gaia = 0.7
*  Medium Category, iF03 = NeGuin < 0.7
¢ Low category, W NeGam <03

FINDINGS AND DISCUSSION
Findings

The pretest measures g.ndmb understanding of concepis before udng teaching materials
Posttest measures students’ undentanding of concepts after using ethnomathematics-based
teaching malenials, Figure 2 shows the results of the prefest and poettest of small-scake tests,

Figure 2. Snall-Scale Post-Resulls

Figuy, 9 shows that the average score of students increased. This shows q.:
ethnomathematios-dased teaching materfals can be i effectively In the keaming process.
results of the pretest and postiest of the feld scale test are shown in Figume 2 bow.

Figure 3. Recults of Pretest and Positest of the held scale tests

As shown in Figure 3, the average score increased after a field-scale test was administered to
46 students, This shows that etanomathematics based subject matter can be used effectivaly for

L}
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teachl
results of the normality test used in this study to determine whether the data used are
normally distnbutad are described m Table 4
Table 4 Normality Test

Normality Test
g ! Shup{ro-Wilk
" YALU Stet | 5
Understandi sstics f ig.
Mathematicall Deford 974 1
oncepts ! 6 %
Post- R 4 :
fesis 6 05

According to Table 1, the study of the normality test was conducted with the Shapiro-Wilk
test andd a amificance level o {05, The data shows a normal distribution with a significanoe valoe

above 0.05. The significance value of the prafest is0.379, and the value of the posttest is
0.105. The paired sample ttest formula, shown :n Table 5. was used 10 test the hypothesis of this
Table 5 Hypothesis Test
Patred Sample Test
Instailet:on Differences
95%
ifference
wifudemee
Stud \breterval §
. Signdun A x- (24
pin  Deviation wt Erur pwer  hooe if ailod)
L 9. 1 1
cuple 1iostfes! 022 0132 332 30 274 (526 5 )

Prefest
m\ e of sig. The pretest and postiest bf 1w tails were 0,00, according to the results of
Table 2. Thus, itcan be concluded that He was rejected, mdicating that students undersiood different
concepts before and after using the teaching materials. To find oul how effective the t
materials that have been developed are, an N-Gain test is carried out. The results are shown in the

following Table 6.
Table 6 N-Gain Test (Effectiveness)
Description
Statis St
jics Eiror
NGain_ Mean Ln 55.60 335
TPersen 117
5% Comfidence Lomer Lo 3179
Iterval for Average Linnt
Uypper B5.41
Lireit ]

9
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5% Trimmed Red L 59.14
Madiar Lo A2.43
Variance L 525.8
Std. Deviatira 2293
221
Miraunm win
Maximm 100.0
2]
Range .91
Interuimrtile Runge 4055
Slope 368 350
Kurtesis -729 683
The results of the N-Camn test for the use of tzaching materials showed that the average or
average vahue of 38.60% was included in the effective shown in Tabke 3. Thus, it can be

conduded that using textbooks as o learning resource s effective in improving students'
undemtending of cncepls.

Discussion

The leaming conditions at SON 2 Suruh are still centered on teachers. [n learming, teachers
usually use lecture methods. There are not many media used In learning activities, as well as
teaching materials. The teaching materials used are only LKS books and package or theme books
from the government. Teaching materials are a collection of educational materals that are
systematically compiled that descrbe ideas that Telp students achivye competentce (Nur Aimalia
Ramadhani et al.. 2024). Teaching materials are important because they are usad by teachets to help
students leam. Teaching materials are an important part of the implementaben of education
{Rahmawati & Margunavasa, 2022). With the help of teaching materials, teachers can carry out
Mathematics learning activities more casily, and students will be belped and leam casily,

Understanding mathematical concepts s essential for salving math problems and in daily
life, In fact, there ane many reasotis why students in elementary school do not undesstand matl well,
One of them s that they do not make good use of teaching materizls. Good teaching materials must
be mn accordance with competency standards and basic mmpetences, have an element of
knowledge, molivate students, be systematic, practical, useful, and keep up with the imes (Puspita
& Setyaningtyas, 2022), Teaching materials make it casier for students 1o absorb knowledge transfer

Not all teaching materials are suitable for use in teaching and leaming activities or 23
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teaching materials Teachers must have the ability to choose effective learning materials and tvpes
of teachung matenals that suit the needs of students in order to help students understend the
concepts being taught (Bognar ot al, 2025) Taking into account the above issues, the researcher
developed teaching malerials that aim to imorove elementary schoo! students’ understanding of
thematics concepts (S gll. 2019); (Sartono et al, 2021).

Ethnomathematics-based  teaching materials can pme students’ understanding of
mathematical concepts, 50 that they can be used as a solution for students who lack understanding
of mathemalics concepls in dementary school (Dhuki & Bantas, 2021). In additvn lo improving

students’ understanding of cancepts, these wwaching materials can also atiract students’ attention,
motivation, and interest in learning mathematics. Teaching materials must meet the following
standards in terms of content coverage, presentation, readability, and graphics. It is intended to
improye students’ wnderstanding of concepts, iverests, and their desize (o learn (Hani o al, 2024).

The purpose of applying textbook teaching materials b%m to understand the
concept of mathematics, which will make it very 2asy for them to learn mathemabcs and usz 1l in
their daily lives. Students are considered to understand concepts if they can detine concepts, identity

and provide exampies o non-examples of those concepts, undarstand how mathematical concepls
relate to each other to gain a better understanding, and use mathematics in non-mathematical
conlexts (Basic Education Flobanworata et al, 20245 (U Hasanab et o, 2023); (Hulu et ol 2023);
(Nebraska, 2024): (Faradina, 2024); (Fitriana et al., 2024).

The material has been tested for normality and homogenedty, and the teaching matenals are
normal and homogereous. Next, a2 hypothesis test was carried out to find out the ditference before
and after the application of teaching materials. In addi!icr.,ﬁ N Gain test was carried out to teat
the improvement of understanding of Mathematics concepts using teaching malerials. gldmb‘
urlerstending of muihenstival Concepts was initially i the low Gfegory before e treatment, but
increased to the high category after the application of ethmomathematics-based teaching materials,
The results of the hypothesis test shoswed that there was a significant difference i students’
conceptual understanding before and after treatment with ethnomathematics-based matenal
{Apnlivane ct al. 2023); (Apriyanti ctal, 2023); (Nurhayenti etal.. 2022). Thus, it can be concluded
that the use of texibooks aés a leaming rescurce has a positive impact on improving the
undemstanding of mathematics concepts of elementary school students. In addigon, teachers provide
recommendations and comments that the matenal in echnomathematics-based teaching materials s

1
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appmpﬂaltg the local cultural context of students and i able o attract their intenest in earning.
This refnforces the finding that malerials have an imporiant role in determining the level
of learning success (Yonantha ot al, 2024) (Fitriana ot al, 2024), (Adelia Putr Lubis et al, 2024),
(Putri etal,, 2025

& N-Gain test i wsed to determing whether students' skills improve before end after
treatment, a3 has teen widely applied in research to impiove understanding of mathematical
concepts {Pratiwi et al,, 2019). Ths instrument is effectively used to measure gnm to which
students progress in understanding mathematical m.ﬁemammuymmm
studenis’ mathematical comprehension imp amg.mammmm
mﬁﬂﬂl.a line with the findings (Privanti Sularso et al.. 2021) which shows the effectiveness of
leaming media in improving concept understanding through the N-Gam test, In addition, classroom
action reseands conducied by (Privamnci Sulerso elal,, 2021) 1t also proves il leaming ederventions
based on contextual approaches can shift students” understanding the low ctegory to the
higher calegory. The results of the N-Gain lest in this study confirm that the average score 15 i the
effoctive category, so that textbooks designed as leaming are proven b be able to improve
students’ anderstanding of mathematical concepts. Furthermore, the research (Bognar et al,, 2025))

emphasizes the importance of teaching material innovations, such as gamification, to support

improval understanding of concepts. Thus, S use of tasching matenals thel meel learmiog chteria
and connect to the focal cultural context can have a significant impact on the success of mathematics
leaming (Basie Educaton Flohamorata et al, A3

CONCLUSION

This study shows that grade IV students still face challenges in learning ficld geometry. The
s difficulty lees i e lack of 8 devp coneptue] underscending, resulting in alududslmidl_lg
formulas without understanding their meaning and applicatior. This condition results in poor
Teaming, outromes, as evidenced by relatively low pre-test scores hetore treatment. After using
ethnomathematics-based teaching materials in the leaming process, theseds a significant increase in
gmdwmwm&m&mﬁdmmh evidenced by £g post-test results, which
show a higher average score compared to the pre-test, Statistical tests also support these findings by
showirg slgnificant differences berween kaming outcomes before and after treatment. Therefore, it
can be conduced that ethnomathematics-based teaching materials are effective in improving




ﬁeauwpt (Auther, et al)

elementary sdwol Euwmmuofw concepts, especially in the field of
geometry. These teaching matenals can help students understand concepts maore meaningfully,

more than just izirg las, resulting in Setter learming outcomes.
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