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ABSTRACT

The mathematics teaching materials teachers use are complex for students to understand, and there needs to be
elements of cultural content. Based on this, this research aims to develop flat-building teaching materials based on the
ethnomathematics of Muaro Jambi Temple. This type of research is development research using the ADDIE model
(Analysis, Design, Development, Implementation, Evaluation). The methods used to collect data are observation,
interviews, questionnaires, and tests. The instruments used to collect data were questionnaire sheets and test
questions. The validation stage is divided into two stages: validation 1 by three experts (material, design, and language)
and validation 2 by the teacher to see the practicality of the teaching materials. The data analysis technique uses
qualitative and quantitative descriptive analysis. The research results showed that the validation of material experts
with presentations was 83.5%, design experts 86.7%, and language experts 85.2%. The teacher's practicality test
obtained 77%, and the student's response to the teaching materials obtained a presentation of 90%. The validation
results show that the teaching materials developed are efficient in the mathematics learning process and meet valid and
practical criteria. It was concluded that the Muaro Jambi Temple ethnomathematics-based flat building teaching
materials were suitable for learning.

1. INTRODUCTION

Primary school education is a formal institution that aims to develop essential intelligence,
knowledge, personality, noble character, and skills independently. The elementary school also aims to
prepare students for further education (junior secondary school) (Nawafilah & Masruroh, 2020; Puriasih &
Trisna, 2022; Sulaksana et al., 2021). However, actual learning occurs not only at school but outside school.
Therefore, elementary school teachers are essential in forming character and developing students' potential
(Andarwulan et al.,, 2021; Toma et al., 2019). Apart from that, teachers are also obliged to guide students so
that they get exemplary achievements. In learning, elementary school teachers must be able to develop
effective learning plans, teach classes effectively, and evaluate student learning outcomes (Jampel et al.,
2018; Lee & Huh, 2014; Sidiq et al,, 2021). It is essential to do to achieve educational goals optimally. An
elementary school teacher must adapt to different situations and conditions in the classroom so that
teachers are required to carry out learning activities based on current developments (Saleh et al., 2018;
Zaenuri et al, 2017). A teacher must have the ability to ask questions, focus students' attention, regulate
the class atmosphere, and manage the class well (Dudung, 2018; Faizatun & Mufid, 2020; Gultom, 2020). In
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learning activities, media or teaching materials are very necessary because they can increase the
effectiveness of learning and make students more active.

However, the current problem is the need for more learning materials or media. It is reinforced by
previous research findings, which state that many teachers still have difficulty developing teaching
materials (Dewantara & Sulistyarini, 2020; Gustiawati et al., 2020). Teachers need more time to develop
learning materials/media to facilitate students' learning (Riwu et al., 2018; Tinja et al,, 2017). The results
of interviews with school teachers revealed two interrelated problems: teaching materials and the
mathematics learning process. The teaching materials used by mathematics teachers so far depend on book
packages and worksheets sourced from Gramedia. It causes the teaching materials teachers use to be less
varied, not interesting, and not contextual, and their implementation is not to students' needs,
characteristics, and learning environment. It has an impact on the mathematics learning process. Many
students do not like mathematics and are lazy about doing the assignments given by the teacher.

The observations also found that the mathematics teaching materials used by teachers contained
material, for example, questions and practice questions. The language used in the teaching materials was
complex for students to understand, and there were no elements of cultural content. In the technological
era, students' love for local culture has faded. If they are not introduced to local culture, they are worried
that many students will not know the culture of their respective regions (Aisara et al., 2020; Tinja et al,,
2017). Culture is an essential aspect of knowing the identity of an individual or region (Hartoyo, 2012;
Sutrimo et al., 2019). This era of globalization has had a negative influence on local culture in Indonesia.
Cultural diversity of Indonesian society. Diversity is wealth. Many things can be explored and used as
developments in the learning process carried out in schools.

Therefore, innovation is needed that prioritizes learning cultural aspects in Indonesia, especially in
Jambi, which can support mathematics learning activities. The teaching materials that will be developed are
adapted to theories, student characteristics, and learning needs and highlight local culture to foster a sense
of love for culture (Dahlan & Permatasari, 2018; Indrawini et al., 2017; Tinja et al., 2017). One of the
innovations developed is developing Jambi cultural teaching materials based on ethnomathematics.
Mathematics teaching materials based on Jambi ethnomathematics can foster the character of loving local
culture and critical thinking. After studying teaching materials, students can master the targeted abilities
without leaving traces of their culture (Baka et al., 2018; Kurnita et al., 2022; Wijiningsih et al., 2017). In
this way, students can find out how their culture uses mathematics.

Ethnomathematics is a knowledge used to understand how mathematics is adapted from culture
and its function to reveal the relationship between culture and mathematics. Ethnomathematics also refers
to any form of cultural knowledge, social activity, or characteristics of a social and cultural group that can
be carried out by other groups (Astuti & Supriyono, 2020; Irawan & Kencanawaty, 2017).
Ethnomathematics is a research program on how cultural groups understand, articulate, and use concepts
and practices described as mathematics, whether the cultural group has mathematical concepts (Dahlan &
Permatasari, 2018; Tandililing, 2013). Ethnomathematics encourages mathematics educators to
understand how mathematics continues to be part of culture and is used by everyone in real life.
Ethnomathematics aims to draw on cultural experiences and train students individually and in society
(Mahendra, 2017; Suhartini & Martyanti, 2017). To make mathematics learning meaningful and provide
students with the view that mathematical knowledge is embedded or inherent in the social and cultural
environment. Ethnomathematics-based mathematics learning can foster a sense of love for local culture in
students.

Many Jambi cultures can be ethnomathematical, such as the Muaro Jambi Temple, which can be
used as a plan for flat shapes: rectangular, rectangular, semi-circular, blocks, cubes, and a combination of
several flat shapes. This teaching material can act as a facilitator and equip students to learn independently
(Gustiawati et al., 2020; Mulyati et al., 2018; Wibowo et al., 2017). Besides teaching materials, students can
build their understanding quickly (Tanjung & Fahmi, 2015; Tinja etal., 2017). The importance of developing
this teaching material for students is as a trigger in increasing students' understanding of design so that
they can learn independently. Apart from that, increasing student understanding can also have an impact
on improving student learning outcomes. This certainly has an impact on learning objectives that are
achieved optimally. Previous research findings also state that teaching materials are essential for students
(Agphin etal., 2020; Riwu et al., 2018). Other findings also confirm that suitable teaching materials can help
students learn so that they can improve student learning outcomes (Indrawini et al., 2017; Latifah & Utami,
2019). Based on this, this research aims to develop teaching materials for flat buildings based on the
ethnomathematics of Muaro Jambi Temple, this teaching material helps educators carry out learning and
guides students in building their' knowledge and understanding. This teaching material also functions as a
more enjoyable approach to learning mathematics.
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2. METHOD

Research methods in study is Research and Development. Method study development is a
structured study in a systematic way regarding the process of purposeful design, development, and
assessment build base empirical For creating something product instructional and non-instructional
models as well as A new tool (Richey & Klein, 2014). Study This aims to obtain something product from
mathematics teaching materials based on ethnomathematics. In its implementation, research Uses ADDIE
design (Analysis, Design, Development, Implementation, and Evaluation) (Branch, 2009). The stages of
activity development in research are as follows: stage analysis is activities carried out, analysis of needs,
analysis of characteristics participants educate, and analysis of ethnomathematics. Second design Stage.
These are designing teaching materials and preparing design instruments. Third is the Development Stage.
Activities at stage development this realizes the product. Product draft development ethnomathematics
teaching materials that contain page title, foreword, table of contents, instructions use teaching materials,
core competencies, competencies basis, goal learning, map concept, activity study, summary material, tests
formative, summary, key answers, and bibliography. Fourth, Stage Implementation. On-stage
implementation is the step to applying results products that have been formed (trial product). Subject-
group trials are currently done on 10 elementary school students. Fifth, Stage Evaluation. Evaluation is a
repair process for mathematics teaching materials based on developed ethnomathematics after a series of
processes in stages previously finished. If these developed products still need to be improved, the product
will be revised. Data obtained during the evaluation will be used to revise and analyze developed products
already considered valid, practical, and effective.

Development of mathematics teaching materials based on ethnomathematics at Muaro Jambi
Temple material gets flat after validation expert is done and revised. Then stages furthermore that is trials
product. Trials are one step important in the development process of a product Because trials aim To know
how much the product produces quality. Existing products _ revised tried out to 10 participants students at
SD Negeri 197/1X Pematang Gajah, Jambi Luar Kota District, Regency Muaro Jambi directly selected based
on level mark score exam mathematics last time at school them, four people with mark top, three people
with mark medium and three people with mark low. It is intended To maximize testing teaching materials,
and then the product being tested is evaluated For known validity product the, after That done revision.
Product results from revision Then tried out in scale big that is all over participant educate Class IV of State
Elementary School 197/1X Pematang Gajah.

Data obtained from research and development These are qualitative data and quantitative data.
Qualitative data served as descriptive during the development process of mathematics teaching materials.
Descriptive data in the form of suggestions used For repair developed mathematics teaching materials.
Quantitative data This describes the a) validity of teaching materials, data obtained from expert material,
expert language, and expert design. b) practicality teaching materials, data obtained from results charging
questionnaire respond participant educate and questionnaire teacher's response to use mathematics
teaching materials make up ethnomathematics. c). Effectiveness teaching materials, data obtained from
results tests obtained _ from trials group medium and group grew up at SDN 197/IX Pematang Gajah.

Instrument data collection in research There are three, namely 1) sheet evaluation teaching
materials to know validity mathematics teaching materials based ethnomathematics use scale Likert, 2)
sheet validation Post-test questionnaires and questions were used as a media tool measuring before
questionnaire response student and teacher responses are given. Apart from that, its function is post-test
questions given Already in accordance or darling need repair; 3) questionnaire response participant
education and the teacher's response are purposeful to know response student and teacher response. Apart
from that questionnaire, this aims to know the practicality of mathematics teaching materials based on
ethnomathematics. Technique data collection is carried out through observations (observations) and
questionnaires. Observation is used to know existing facilities at school, learning processes, and
characteristics of students. The questionnaire is a data collection technique used to give a set of questions
or statements written to respondents for answers (Sugiyono, 2013). An instrument is used to collect labor
data. Students will use teaching materials, so the subject filler questionnaire is included in the sample
research. Research sample: SDN 197/IX Pematang Gajah students spread a questionnaire. Questionnaire
there are also forms sheet validation. Validation sheet expert material used for knowing the suitability and
accuracy of teaching materials and their relevance to the expected competencies of students. At the same
time, sheet validation media experts’ function to know the appropriateness and quality of the teaching
materials used in classroom learning. Data analysis was carried out with descriptive qualitative. Data
analysis techniques are steps to analyze criteria quality developed products fulfill aspect validity,
practicality, and effectiveness. The questionnaire Teacher Response is shown in Table 1.
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Table 1. Questionnaire Teacher Response

Z
o

Statement

Appearance Attractive cover page

Every title activity is displayed clear so that student can describe fill teaching materials
Layout placement on consistent teaching materials with pattern certain

Appearance type letters, spaces used appropriate and clear

Existence picture can convey material

Teaching materials use communicative language

Teaching materials use appropriate language with level maturity participant educate
Teaching materials use structure clear sentences

Teaching materials use simple and easy sentences understood

10 Instruction usage can help participant idk in do teaching materials

11  Indicators, KI, KD in appropriate teaching materials

12 Material presented help participant educate in reach objective learning

13 Material presented in accordance with level ability participant educate

14  Encouraging teaching materials participant educate for discuss and work the same
15 Teaching materials facilitate participant educate for dig required information

16 Encouraging teaching materials participant educate for discuss and work the same
17  Teaching materials help participant educate understand material

18  Easy teaching materials implemented in learning

19  Problem given easy understood

20 Teaching materials have identity for make it easier its administration

O OO UL WN -

Analysis validity on research This done with sheet validation contains about suitability between
components. Questionnaire the given to three lecturers and one class teacher. If not enough from scale the
so will done repair. Assessment Sheet for Material Experts, Media Experts and Language Experts using a
scale of 5. Effectiveness viewing teaching materials of the minimum percentage completeness Study
students (p) which refers to table 3.3. teaching materials that have been developed said effective if the
minimum percentage completeness Study student including in category good. Percentage Interval of
Learning Completion showed in Table 2.

Table 2. Percentage Interval of Learning Completion

Intervals Category
p>80 Very good
60<p<80 Good
40<p<60 Enough
20<p<40 Not enough
p=<20 Not good

3. RESULT AND DISCUSSION

Result

First, Analysis Results. Before the researcher analyzes, the researcher wants to research Cadi
Muaro Jambi, which can be applied to the material get up flat. Researchers do observation at Muaro Jambi
Temple to see objects get up flat; only one can do ethnomathematics. Then, researchers also do analysis
studies introduction through observation to SDN 197 /IX Pematang Gajah that teaching materials used from
book packages and worksheets obtained from the publisher. Then, the researcher analyzed the curriculum
mathematics school basics and interviews with teachers, students, and the head of the school obtained
agreement that the developed teaching materials get flat. Consideration determination principal discussion
This among them is getting up flat is the material base in learning mathematics. As for the objects used for
development, the material gets flat in the temple Muaro Jambi. Election Temple Muaro Jambi as a source
and learning tool for developing teaching materials for students capable of conserving cultural areas and
reminding students of the history building temple Muaro Jambi. Building material flat is used adjusted with
the syllabus, plan implementation learning, and books mathematics written by the Ministry of Education
and Culture for purposes learning achieved.

Second, Design Stage. Stage designing, an author's activity including designing needed teaching
materials that contain description whole fill material based on competency in the curriculum used,
determining existing components in teaching materials, determining the design appearance of teaching
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materials with elements ethnomathematics temple Muaro Jambi, designing initial and instrument planning
( questionnaire For validation expert material, expert design and language experts ) and compiling the test
instruments used to know effectiveness participant educate in learning. Third, development. Stage
development is making mathematics teaching materials based on Jambi ethnomathematics to make things
easier for learning participants to get up flat. The form developed teaching materials that are shaped
teaching materials printed for the design of teaching materials, layout, and components teaching materials
showed in Figure 1.
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Figure 1. Results of Development of Ethnomathematics-Based Flat Building Teaching Materials

Several experts validate the result of development, that is, expert material, expert design, expert
language, and teacher as a practitioner. By general results evaluation to developed module _ give evaluation
good. The breadth and depth of material assessed are considered valid only on indicators, and additional
diversity objects to ethnomathematics in teaching materials. With So, results from the development of
teaching materials can implemented. The average results validation of three experts are shown in Table 3.

Table 3. Average Validation Value

No Expert Average value Category
1  Material Validator 83.5% Fairly Valid
2 Design Validator 86.7% Very Valid
3  Language Validator 85.2% Very Valid
Average 85.13% Very Valid or can used

Based on Table 3, values obtained from validation expert material average 83.5% with the category
quite valid (can use However, needs revised small), expert design obtained an average of 86.7% with a very
valid category, expert Language obtained an average value of 85.2% with very valid category. So, that
obtained an average value of the third expert. For module mathematics-based Jambi ethnomathematics
obtained 85.13% with a very valid category.

Fourth, Stage Implementation (Trial). Stages fourth from the ADDIE model viz implementation
(trial). After stated worthy by expert validators material, expert language, and expert design. Mathematics
teaching materials based on ethnomathematics were tried out on participants. Scale tests currently take 10
participants to educate from class IV SDN 197/IX Pematang Gajah. Fifth, stage evaluation. Stage fifth from
the ADDIE model viz evaluation. Aspects seen at stage this are validity, practicality, and effectiveness of
mathematics teaching materials based on ethnomathematics. Aspect validity can seen from filling out the
validity instrument. Aspect practicality can be seen from charging instrument questionnaire response
participant educate and questionnaire teacher response. At the same time, aspect effectiveness is seen from
post-test results. Following exposure results stage evaluation.

Data collection from student response questionnaires is used to evaluate the practicality of
teaching materials in terms of the suitability of the content, presentation of the material, and the language
used. Students' responses to ethnomathematics-based mathematics teaching materials using an average
value of 4.6 indicate a good category with an average value of 5.0. Based on the material, the teaching
materials do not need to be revised to be tested on students on a large scale. Students' responses to the
ethnomathematics-based mathematics teaching materials showed a very good category with an average
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score of 4.65. Based on ethnomathematics-based mathematics teaching materials, there is no need for
revision. Questionnaire teacher responses are used to evaluate the practicality of mathematics teaching
materials based on ethnomathematics reviewed from aspect appropriateness content, presentation
material, and language used. Teacher responses to teaching materials that have been used show a very good
category with amount a score of 80 and a mean of 3.85 with category good. The percentage completeness
of teacher response was 77%. Based on the results, mathematics teaching materials are based on
ethnomathematics. There is no need to be revised with category goods. Taking mark posttest. It is taken
from mark question evaluation contained in the competency test teaching materials that have been done.
Based on the results of the data analysis, an average value of 78.7 was obtained, and the percentage of
learning completeness was 90%. Based on the learning materials using ethnomathematics-based
mathematics teaching materials, it is effective, and it is stated that the teaching materials developed are
effective.

Discussion

Based on the research results, it was concluded that ethnomathematics-based teaching materials
on flat shapes are suitable for use in learning. Several factors cause this. First, ethnomathematics-based
teaching materials on flat shapes are suitable because they make learning more accessible for students. The
developed ethnomathematics-based teaching materials can improve students' critical thinking skills.
Previous research findings state that appropriate teaching materials can make learning more accessible for
students (Lepiyanto & Pratiwi, 2015; Riwu et al., 2018; Wibowo et al.,, 2017). This teaching material allows
students to understand and express the meaning of various experiences, such as habits, customs, and beliefs
(Dahlan & Permatasari, 2018). Students can also identify relationships between statements, questions,
concepts, experiences, and opinions (analysis). Students can assess inferential relationships (evaluation)
and carry out inferences, identifying and making reasonable conclusions. The teaching materials developed
contain systematic stages, leading to knowledge construction, and are appropriate to the student's cognitive
level. It makes it easy for students to understand the material presented in teaching materials (Darmayasa
etal., 2018; Sari & Manuaba, 2021). The use of these teaching materials helps students learn and understand
learning materials more quickly (Uygarer & Uzunboylu, 2017; Weng et al., 2019).

Second, teaching materials based on ethnomathematics on plane figures are suitable because they
facilitate student learning. By using in-depth ethnomathematics activity learning, it can be used as a tool to
support solidarity and cooperation among students (Astuti & Supriyono, 2020; Dahlan & Permatasari,
2018). Teachers need to use the principles of community culture. In teaching, teachers must respect the
cultural traditions and languages students use daily in learning. It causes ethnomathematics-based teaching
materials to facilitate students' learning of mathematics and various cultures (Astuti & Supriyono, 2020;
Dahlan & Permatasari, 2018; Mahendra, 2017). Innovations that prioritize learning cultural aspects in Jambi
can support mathematics learning activities. Teaching materials are adapted to theory and student
characteristics to foster a sense of love for culture. Mathematics teaching materials based on Jambi
ethnomathematics can foster the character of loving local culture and critical thinking. After studying
teaching materials, students can master the targeted abilities without leaving traces of their culture (Baka
etal,, 2018; Kurnita et al., 2022; Wijiningsih et al., 2017). In this way, students can find out how their culture
uses mathematics.

Third, ethnomathematics-based teaching materials on plane figures are suitable for use to increase
students' learning motivation. Ethnomathematics-based teaching materials are an approach to
mathematics learning that integrates cultural aspects into mathematics learning. The approach aims to
make mathematics learning more relevant, engaging, and meaningful, increasing students' learning
motivation (Astuti & Supriyono, 2020; Dahlan & Permatasari, 2018). Mathematics learning materials are
integrated with student culture so that students can understand the relationship between mathematical
concepts and everyday life (Dahlan & Permatasari, 2018; Utami et al., 2018). It makes mathematics seem
more relevant and applicable in real situations, increasing students' motivation to understand and learn it.
Previous research findings also confirm that appropriate teaching materials can increase students' learning
motivation (Nuryasana & Desiningrum, 2020; Rifqiawati et al., 2020). The ethnomathematics approach
respects students' cultural diversity. It will help students feel recognized and accepted in the learning
environment, which can increase their motivation and self-confidence.

Other research also states that culture-based teaching materials can help students learn about
culture (Dahlan & Permatasari, 2018; Tinja et al., 2017). Other findings also confirm that teaching materials
that are suitable for students can help and facilitate students learning anywhere and anytime (Asrial et al,,
2020; Kurniawati, 2020). The advantage of this research is that the ethnomathematics-based teaching
materials developed can be used by teachers in teaching mathematics and introducing culture to students.
This can have an impact on learning activities that can run smoothly. The limitation of this research is that
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this research has yet to test the effectiveness of ethnomathematics-based teaching materials. However, they
can still be used in learning because they have received excellent qualifications from experts. The
development of ethnomathematics-based teaching materials has generally contributed to critical thinking
activities and fostered a love oflocal culture. Students can think through manipulating natural objects in the
community environment. It helps simplify the process of constructing mathematical knowledge. Expanding
ethnomathematics by students’ cultural diversity and everyday mathematical practice makes mathematics
closer to students' environments. Ethnomathematics is implicitly a program or activity delivery of values in
mathematics and mathematics education.

4. CONCLUSION

Based on the results of the research conducted, it was found that ethnomathematics-based teaching
materials on plane figures are very valid based on validity criteria, according to experts. The response from
teachers and students was efficient. Based on the student response questionnaire, the completion
percentage was very good. It was concluded that ethnomathematics-based teaching materials on flat shapes
are suitable for learning. The development of ethnomathematics-based teaching materials has generally
contributed to critical thinking activities and fostered a love of local culture. Students can think through
manipulating natural objects in the community environment. It helps simplify the process of constructing
mathematical knowledge. Expanding ethnomathematics by students' cultural diversity and everyday
mathematical practice makes mathematics closer to students' environments. Ethnomathematics is
implicitly a program or activity delivery of values in mathematics and mathematics education.
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