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Abstrak 

Pemahaman konsep matematis belum sesuai dengan yang diharapkan. Siswa mengalami kesulitan dalam mempelajari 

konsep matematika. Berdasarkan hal tersebut, maka tujuan penelitian ini yaitu untuk mengembangkan perangkat 

pembelajaran terintegrasi etnomatematika permainan tradisional. Jenis penelitian ini yaitu penelitian pengembangan 

dengan menggunakan model pengembangan Plomp dengan tiga tahap. Subjek dalam penelitian pengembangan ini meliputi 

validator instrumen; validator ahli (2 ahli materi, 1 ahli bahasa, dan 1 ahli budaya); guru sebagai ahli praktisi; peserta 

didik kelas III di tiga sekolah dasar. Metode yang dilakukan dalam pengumpulan data adalah observasi, wawancara, angket 

dan tes. Instrumen pengumpulan data yaitu lembar kuesioner dan soal tes. Teknik analisis data dilakukan secara kualitatif 

dan kuantitatif dan statistik inferensial. Hasil penelitian yaitu pertama, hasil validasi dari para ahli dengan kategori sangat 

valid. Kedua, hasil praktikalitas peserta didik dengan kategori sangat praktis. Ketiga, hasil praktikalitas guru dengan 

kategori sangat praktis. Hasil uji N Gain score menunjukan peningkatan hasil belajar dengan pengembangan LKPD 

terintegrasi etnomatematika pada materi operasi hitung bilangan cacah terhadap pemahaman konsep matematis pada 

peserta didik kelas III SD. Disimpulkan bahwa perangkat pembelajaran terintegrasi etnomatematika pada materi 

operasional hitung bilangan cacah sangat valid dan sangat praktis untuk meningkatkan pemahaman konsep matematis 

peserta didik kelas III sekolah dasar. Implikasi penelitian ini yaitu perangkat pembelajaran terintegrasi etnomatematika 

permainan tradisional yang dikembangkan dapat digunakan dalam pembelajaran. 

Kata Kunci: Perangkat Pembelajaran, Terintegrasi Etnomatematika, Pemahaman Konsep 

Abstract 

Understanding of mathematical concepts is different than expected. Students need help learning mathematical concepts. 

Based on this, this research aims to develop an integrated learning tool for the ethnomathematics of traditional games. This 

type of research uses the Plomp development model with three stages. Subjects in this development research include 

instrument validators, expert validators (2 material experts, 1 language expert, and 1 cultural expert), teachers as expert 

practitioners, and third-grade students in three elementary schools. The methods used in collecting data were observation, 

interviews, questionnaires and tests. Data collection instruments are questionnaire sheets and test questions. Data analysis 

techniques were carried out qualitatively and quantitatively, as well as inferential statistics. The research results are 

validation results from experts in the very valid category. Second, the practical results of students are in the convenient 

category. Third, the results of teacher practicality are in the convenient category. The results of the N Gain score test show 

increased learning outcomes by developing an integrated worksheet on ethnomathematics on whole numbers counting 

operations to understand mathematical concepts in class III elementary school students. It was concluded that the integrated 

learning tools for ethnomathematics in the operational material for calculating whole numbers were valid and practical for 

increasing the understanding of mathematical concepts for class III elementary school students. This research implies that 

the traditional game ethnomathematics integrated learning tools developed can be used in learning. 
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1. INTRODUCTION 

Learning is a process of interaction between students, teachers and learning resources 

in a learning environment. Learning can also be said to be a conscious effort to apply and 

apply the skills possessed to achieve learning goals (Prasetya & Syahrial, 2018; Rositayani & 

Surya Abadi, 2019). Quality learning implies an interactive process between students, 

educators, teaching materials, learning environment and other resources that support 

optimizing the development of students' potential. The learning process must be meaningful 

http://u.lipi.go.id/1339223525
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so that learning objectives can be achieved well (Amirudin & Seju, 2018; Fauzan et al., 2020; 

Suriadi et al., 2021).The learning process must be carried out in an innovative, interactive, 

fun and motivating way so that students can participate in developing their abilities in 

learning mathematics (Cecep et al., 2019; Hastuti et al., 2018; Kartika et al., 

2019).Mathematics is a science that is very useful in all aspects of life. This subject 

contributes to achieving national education goals and developing productive, creative and 

innovative human resources (Chandra & Royanto, 2019; Ilmi et al., 2021; Wang et al., 2023). 

However, in reality, understanding of mathematical concepts is not as expected. 

Previous research findings show that students are less able to understand mathematical 

concepts by showing that students understand mathematical concepts in the high category as 

much as 3%, in the medium category as much as 10%, and in the low category as much as 

87%.(Fajar et al., 2019).Other research also confirms that there are still many students who 

get low mathematics learning outcomes (Astuti, 2018; Purba & Harahap, 2022; Wulandari et 

al., 2020). This problem was also found in Cluster III, Ampek Nagari District, Agam 

Regency. The results of the interviews found that mathematics learning material on counting 

whole number operations was learning that had started with the real world context of students 

doing addition, subtraction, multiplication and division. However, the presentation of 

material to students is still dominated by educators, so that students do not find for 

themselves how to solve problems in counting whole number operations. As a result, students 

often forget what they have learned, learning becomes uninteresting and boring. 

The results of the analysis of daily tests for Theme 4 class III also found that students 

had not achieved the specified criteria, which indicated that the learning objectives had not 

been achieved. The results of interviews with educators showed that students had difficulty 

solving these questions because students were not fluent in explaining the material that had 

been discussed, students' understanding of mathematical concepts was short-term. The 

educator also said that he often lacked ideas for developing learning in the classroom. The 

lesson plans that educators have are learning plans prepared by the educators themselves, but 

are not fully implemented in the lesson. Results of needs analysisFrom both the perspective 

of educators and students, it is concluded that there is a need to develop learning tools that 

are interesting and close to students' lives so that they can increase students' understanding of 

mathematical concepts. 

One solution to improve the ability to understand interesting concepts in arithmetic 

operations is to carry out learning activities that are fun and close to students' daily lives, 

namely traditional games.Traditional games contain cultural values such as fun, freedom, 

democracy, leadership, togetherness, honesty and sportsmanship (Lumbin et al., 2022; 

Nurwahidah et al., 2021; Pertiwi et al., 2018).In addition, learning activities are made closer 

to students' lives, such as involving culture in the environment so that they can foster 

students' interest and motivation in learning (Aini & Fathoni, 2022; Maharani et al., 2018). 

Therefore, it is necessary to have a learning approach that links local culture in mathematics 

learning, which is then called Ethnomathematics. 

Ethnomathematicsis an alternative in bridging students' understanding of 

mathematical concepts through learning with culture and everyday life in the surrounding 

environment (Anam et al., 2019; Mahendra, 2017; Widiantari & Suparta, 2022). One culture 

that can be used as an object for ethnomathematics learning is traditional games. An 

interesting traditional game that can be played in groups and is fun is the game of balancing 

lots of stones, lots of stones (Nugraha & Manggalastawa, 2021; Nurwahidah et al., 2021; 

Suyeni et al., 2016). Therefore, this balancing game is very appropriate to apply in learning 

because it contains educational value which makes the learning process not monotonous. The 

traditional game of Simbang Batu Banyak is very possible to use as a context for learning 

mathematics, because it has many benefits for children, especially in terms of learning 
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mathematics (Balqis, 2019; Musjalanun et al., 2019). In this game, children can learn 

counting operations on whole numbers and whole numbers, namely addition, subtraction, 

multiplication and even division. Apart from that, this game introduces children to the shape 

of space, namely balls. 

Previous research findings state that well-developed learning tools can maximize 

student learning outcomes (Rahayu & Festiyed, 2018; Setyasto & Wijayama, 2017). Other 

research also states that ethnomathematics-based learning can make it easier for students to 

learn mathematics (Fauzi & Lu'luilmaknun, 2019; Muhammad et al., 2021; Utami et al., 

2018). The development of learning tools that integrate ethnomathematics shows that the 

category is very practical and effective (Badariah et al., 2022; Erni Hastuti & Fauzan, 

2022).Based on this, it can be concluded that an integrated learning tool for traditional 

ethnomathematics games is needed to improve understanding of mathematical concepts. 

However, there has been no study regarding the development of integrated learning tools for 

ethnomathematics in traditional games.Learning tools that are integrated through culture 

using an ethnomathematics approach are really needed because they help students discover 

mathematical learning concepts.Based on this, the aim of this research is to develop an 

integrated learning tool for ethnomathematics of traditional games. 

 

2. METHODS  

This type of research is research & development (R&D). The development stages are 

divided into three phases, namely the initial investigation phase, the development or 

prototyping phase, and the assessment phase (Plomp & Nieveen, 2013).In the initial 

investigation phase (preliminary research), research was carried out at SDN 06 Balai Badak, 

SDN 16 Kampung Parit, and SDN 09 Kampung Melayu. The activities carried out in this 

phase are analyzing problems and studying literature. The result of this stage is a prototype 

design. The prototype development phase (development or prototyping phase), the activities 

carried out at this stage are trials and revisions based on formative evaluation. Next, the 

assessment phase is assessing the effectiveness of the product. 

The subjects in this research include instrument validators; expert validators (2 

material experts, 1 language expert, and 1 cultural expert); teachers as expert practitioners; 

Class III students in three elementary schools, namely SD Negeri 09 Kampung Melayu as 

subjects in large groups consisting of 15 people, SD N 16 Kampung Parit as small groups, 

namely one to one and small groups. SD N 06 Balai Badak was one of the schools taken for 

the initial investigation phase (preliminary research). The methods used in collecting data 

were observation, interviews, interviews and tests. Observation and interview methods are 

used to find out problems that occur in the field related to learning. The questionnaire method 

is used to collect data in the form of assessment results given by experts, teachers and 

students. The test method is used to measure the effectiveness of the ethnomathematics 

integrated student worksheet (LKPD). Data collection instruments are questionnaire sheets 

and test questions. The research instrument grid is presented in Table 1, and Table 2.  
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Table 1. The Aspects of RPP Aspects Validated by Experts 

Rated aspect Objective 

RPP components and format 

RPP identity 

Indicators of Competence Achievement 

Learning objectives 

Teaching materials 

Learning approaches, models and methods 

Learning steps 

Learning Resources 

Evaluation 

Language and writing 

To determine the construct validity of the 

ethnomathematics integrated lesson plan 

that has been designed to obtain 

information about the inclusion of all 

aspects of the development of the 

ethnomathematics integrated lesson plan 

 

 

Table 2. The Aspects of LKPD Aspects Validated by Experts 

Rated aspect Objective 

Aspel Content/Material 

Linguistic Aspect 

Presentation Aspect 

Graphic Aspect 

To determine the validity of the Ethnomatics integrated 

LKPD that has been designed, obtain information about 

the inclusion of all aspects of the development of the 

Ethnomathematics integrated LKPD 

 

Data analysis techniques were carried out qualitatively and quantitatively and 

inferential statistics. This data analysis technique includes analysis at the preliminary stage or 

initial investigation phase, validity data analysis from experts, and practicality analysis in the 

form of observation sheets and questionnaires. The activities carried out in this data analysis 

are reducing the data, presenting the data and drawing conclusions. Inferential statistics are 

used to analyze product effectiveness. The effectiveness of a product is measured to see 

whether or not there is an effect or influence of the device being developed on students. The 

effectiveness test is carried out to determine whether the Learning Tools can be used to 

achieve effective learning objectives in improving the quality of learning. 

 

3. RESULTS AND DISCUSSION  

Result 

The results of research on the development of integrated learning tools for traditional 

ethnomathematics games in class III elementary school using the Plomp development model 

which consists of 3 stages, namely the initial investigation stage (preliminary research), the 

development or prototyping phase (development or prototyping phase), and the assessment 

stage (assessment phase). The first, the initial investigation phase. In this phase, analysis was 

carried out at 3 schools in cluster 3 of Ampek Nagari District, Agam Regency, namely SD 

Negeri 06 Balai Badak, SD Negeri 16 Kampung Parit, and SD Negeri 09 Kampung Melayu. 

The analysis activities carried out were needs analysis, curriculum analysis, concept analysis, 

student analysis, and ethno-mathematical analysis of the traditional game Simbang Batu 

Banyak. The results of the analysis are that educators have difficulty implementing 

interesting strategies for enjoyable mathematics learning. Educators have designed lesson 

plans in accordance with the 2013 curriculum, but they are still in a general form, the 

activities or steps taken are not very clear which are close to students' daily lives, and the 

implementation of the lesson plans has not been implemented well. LKPD is not always used 

in every lesson, it is more about carrying out the practice exercises in the student's packet 

book 
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Based on the results of the student questionnaire, information was obtained that 

students were familiar with many traditional games, including the game of balancing many 

stones with many stones. For this reason, researchers looked for learning resources and 

literature regarding the elements of the traditional game Simbang Batu, many of which are 

known to students, which can be integrated into mathematics learning. Many of the elements 

contained in each traditional game of Simbang Batu can be integrated into mathematics 

learning after analysis is carried out according to Bishop's classification, namely Counting, 

Locating. and Playing (playing). This is very appropriate to the age phase and character of 

students in class III in fun learning mathematics. 

The second, Prototype development phase (development prototyping phase). At this 

stage, the activities carried out were designing learning tools in the form of lesson plans and 

LKPD integrated with ethnomathematics. The traditional game of Simbang Batu Banyak for 

operational material for Class III mathematical whole numbers. The integrated 

ethnomathematics learning implementation plan (RPP) for the traditional game Simbang 

Batu is prepared in as much detail as possible and systematically so that it is easy for teachers 

to understand and implement at school. This RPP was prepared referring to Minister of 

Education and Culture Regulation number 22 of 2016. The design of the RPP for 

Mathematics for class III integrated with ethnomathematics is presented in Figure 1. 

 

  

Figure 1. Results of Ethnomathematics Integrated RPP Design 

 

Student Worksheets (LKPD) integrated with ethnomathematics of the traditional 

game Simbang Batu Banyak are designed in accordance with the scientific approach and 

ethnomathematics learning approach with the characteristics of the LKPD developed which 

consists of first, a cover which already illustrates that the LKPD developed has integrated 

ethnomathematics of the traditional game Simbang Batu Banyak. The images and colors are 

in accordance with the wishes of the students, the letters that are easy to read are Times New 

Roman with size 16. The dominant colors in this LKPD are white, orange and blue which are 

expected to be able to create an active, interesting and enthusiastic learning atmosphere. The 

instructions for the LKPD that integrate ethnomathematics contain steps that require students 

to work in groups and discuss, so that students are able to practice communication well, retell 

events that occurred in activities related to culture so that they are able to increase 

understanding of mathematical concepts in class. III Elementary School. The development of 

an integrated ethnomathematics Student Worksheet (LKPD) is presented in Figure 2. 
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Figure 2. Results of Ethnomathematics Integrated LKPD Development 

 

The third,Assessment phase (Assessment Phase). Third, the assessment phase. In this 

phase, validation of ethnomathematics integrated learning tools that have been developed by 

experts, teachers and students is carried out. Based on the results of the development of an 

integrated learning tool for ethnomathematics of the traditional game Simbang Batu Banyak 

in the material on operations for calculating whole numbers, starting from making designs, 

validating the presentation and appropriateness of the content, language and graphics of 

learning tools in the form of lesson plans and LKPD for mathematicians, Indonesian 

language experts, art experts, and elementary school teachers/practitioners. The results of the 

RPP assessment were validated by mathematicians, language experts, and one elementary 

school teacher/mathematics practitioner with the results presented in Table 3. 

 

Table 3. The Expert Validation Results Regarding the Learning Implementation Plan (RPP) 

Expert Average Value Information 

Mathematician I 

Mathematician II 

Indonesian Language Expert 

Elementary School 

Teacher/Mathematics 

Practitioner 

3.55 

3.45 

3.50 

3.55 

Very Valid 

Valid 

Very Valid 

Very Valid 

 

The RPP validation result given by mathematician I was 3.55 so it was categorized as 

very valid. The assessment results given by mathematician II were 3.45 which was 

categorized as valid. The assessment results given by language experts were 3.50, including 

the very valid category. The assessment from elementary school teachers/practitioners gave a 

score of 3.55 in the very valid category. Based on the results of the validator, many 

ethnomathematics integrated learning tools for the traditional game Simbang Batu have been 

developed that are suitable for use in learning. Furthermore, the LKPD assessment, validated 

by mathematics experts, Indonesian language experts, arts and culture experts, and 

elementary school teachers/mathematics practitioners, is presented in Table 4. 
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Table 4. The Expert Validation Results Regarding Student Worksheets (LKPD) 

Expert Average Value Information 

Mathematician I 

Mathematician II 

Indonesian Language Expert 

Arts and Culture expert 

Elementary School 

Teacher/Mathematics 

Practitioner 

3.68 

3.52 

3.75 

3.67 

3.68 

Very Valid 

Very Valid 

Very Valid 

Very Valid 

Very Valid 

 

The LKPD assessment results from mathematicians, language experts, arts and 

culture experts, and from elementary school teachers/mathematics practitioners are ≥ 3.50, 

which means the LKPD is in the Very Practical category. It was concluded that the LKPD 

integrated with the ethnomathematics of the traditional game Simbang Batu Banyak is very 

valid and suitable for use in learning. Next, the Ethnomathematics Integrated LKPD is tested 

for practicality by students. The results of the individual trials obtained a score of 90.25, so 

getting a very practical qualification. The results of the small group trial were 93.05 so 

getting a very practical qualification. It was concluded that the LKPD integrated traditional 

game ethnomathematics in number counting operations material was very practical to use. 

The LKPD integrated ethnomathematics into whole number counting operations and 

then tested its effectiveness using the T-test. The results of the data normality test obtained a 

value of 0.93 > 0.05, so the data was normally distributed. The homogeneity test result is 

0.073, so 0.073 > 0.05 so the data is homogeneous. Next, a t-test was carried out. The results 

of data analysis obtained a significance value of 0.000, so that 0.000 < 0.05. Based on these 

results, there is an influence of ethnomathematics integrated LKPD on whole number 

counting operation material on the understanding of mathematical concepts in class III 

elementary school students. 

 

Discussions  

The results of data analysis show that the RPP and LKPD developed received very 

good qualifications from experts and practitioners. This is caused by several factors, namely 

as follows. First, the developed ethnomathematics integrated lesson plan makes it easier for 

teachers to carry out mathematics learning activities. Ethnomathematics integrated lesson 

plans make it easier for teachers to carry out learning activities because the lesson plans can 

be adapted to the culture and reality around students. This causes learning activities to 

become more relevant and interesting for students (Noto et al., 2018; Rewatus et al., 2020; 

Widiantari & Suparta, 2022). Previous research findings also confirm that lesson plans that 

are developed in accordance with student characteristics and learning will facilitate learning 

activities (Hernawati, 2016; Mawardini & Ningsih, 2022; Salim Nahdi & Cahyaningsih, 

2018). Apart from that, ethnomathematics can also help teachers develop students' critical 

thinking skills through the application of mathematics in local cultural contexts, so that the 

learning process becomes more meaningful and effective (Ishartono & Ningtyas, 2021; Nur 

et al., 2020). It was concluded that the integration of ethnomathematics in lesson plans can 

improve the quality of mathematics learning and student involvement in the learning process. 

Second, LKPD integrated with ethnomathematics can make it easier for students to 

learn. Ethnomathematics integrated LKPD can make it easier for students to learn because 

the LKPD is adapted to the culture around the students. This causes students to more easily 

understand the mathematical concepts being taught (Aini & Fathoni, 2022; Purwasi & 

Fitriyana, 2020).Apart from that, ethnomathematics LKPD also helps students develop 

creative skills through the application of mathematics in local cultural contexts. This makes it 
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easier for students to relate mathematical concepts to everyday life (Gustin et al., 2020; Sari 

et al., 2020).Previous research also states that integrating ethnomathematics in learning will 

make it easier for students to understand mathematical concepts (Herawaty et al., 2020; 

Ishartono & Ningtyas, 2021; Nur et al., 2020).It was concluded that the integration of 

ethnomathematics in LKPD can increase students' interest and motivation in learning 

mathematics and make it easier for students to understand the mathematical concepts being 

taught.. 

Third, the RPP and LKPD are integrated with ethnomathematics to create a pleasant 

learning atmosphere. A pleasant learning atmosphere in integrated ethnomathematics 

learning includes several aspects that can increase student involvement and interest in 

learning mathematics (Hayu et al., 2023; Putra & Mahmudah, 2021). Ethnomathematics 

integration makes mathematics material more relevant and interesting for students because it 

combines mathematical concepts with local culture (Irawan & Kencanawaty, 2017; Ishartono 

& Ningtyas, 2021; Nur et al., 2020). Ethnomathematics integration can increase students' 

motivation towards learning mathematics because it makes learning more meaningful and 

interesting. Apart from that, the use of ethnomathematics-based LKPD can also create a more 

interactive and interesting learning atmosphere for students. 

Previous research also states that creative use of LKPD can make it easier for students 

to learn independently (Aini & Fathoni, 2022; Gustin et al., 2020). Other research findings 

also confirm that LKPD are adapted to the local cultural context and students' experiences, so 

that learning becomes more relevant and meaningful (Sari et al., 2020; Septian et al., 2019). 

It can be concluded that the use of RPP and LKPD integrated with ethnomathematics can 

make it easier for students to learn mathematics. Understanding concepts at primary school 

level is very important, because it forms the basis for further understanding in various 

subjects and students' daily lives. The limitation of this research is that the development of 

learning tools is only intended for third grade elementary school students and specifically for 

mathematics lessons. The implication of this research is that the development of integrated 

ethnomathematics learning tools. Traditional games can make it easier for students to learn 

mathematical concepts. The results of this research can be used as context in designing 

mathematics learning tools so as to create mathematics learning designs that are fun and close 

to students' daily lives so that they can increase students' understanding of mathematical 

concepts. 

 

4. CONCLUSION  

Ethnomathematics integrates learning tools. The traditional game of Simbang Batu 

has a very valid validity category. These results provide an illustration that the product 

developed has very valid characteristics in the aspects of content, language, didactics, and 

presentation, as well as graphics, so that it is suitable for application in learning data 

presentation in Class III elementary school. Based on the stages of developing learning tools 

and trials, very practical results were obtained, and the results of teacher practicality were in 

the very practical category. The results of the t-test also show that there is an influence of 

ethnomathematics-integrated LKPD on whole number counting operations material on the 

understanding of mathematical concepts in class III elementary school students. It was 

concluded that the LKPD integrated ethnomathematics into whole number counting 

operations material could improve understanding of mathematical concepts. 
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