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ARTICLE INFO  ABSTRACT 

Article history: The current world conditions have led to the life of the 21st century with all the very 

rapid changes in civilization and the challenges that future generations must face. So it 

is necessary to prepare students to have creative skills to adapt and face challenges in 

the 21st-century era. In the implementation of the 21st curriculum in Indonesia, it 

needs to be adapted to Indonesia's existing context. In alternative mathematics 

learning, an approach that can be used is PMRI (Pendidikan Matematika Realistik 

Indonesia or Indonesian Realistic Mathematics Education) with the context of 

Ethnomathematics. This study aims to develop ethnomathematics-based multimedia to 

support the development of PMRI-based learning using the ethnomathematics context. 

The method used in this research is design research with the type of development 

studies. The data collection technique was done by interviewing, distributing 

questionnaires, and studying literature. The data were then analyzed using a qualitative 

descriptive analysis. The results of this study are a student book product and the results 

of the analysis of student responses to these products. This research is expected to 

become a foundation in developing mathematics learning designs using 

ethnomathematics contexts to improve student critical abilities. 
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INTRODUCTION  

Today's world has begun to lead to the life of the 21st century, marked by the increasingly 

rapid development of technology, faster computing, automation replaces human work, and 

information can be accessed anywhere and anytime (Rotherdam & Willingham, 2009). 

Changes in human life in this century are a challenge for future generations. Future jobs are 

difficult to predict, such as current jobs will be lost in the next 10 to 20 years, and new jobs 

that will exist in the future are not thought of at this time (Mahanani, 2018). Thus, future 

generations must be prepared and be more creative and critical to adapt to change (Bellanca, 
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2010; Malik, 2018). The 21st Century curriculum is designed to prepare students in the 21st-

century era with several competencies that must be possessed to face the challenges of life in 

that era (Boyatzis, 2008; Salpeter, 2003). There are four competencies in the curriculum, one 

of which is the ability to critical thinking. This ability is important to see the difficulty of 

change, and civilization is predicted in the future so that students must have critical thinking 

to be adaptive to changes in the future (Alismail & McGuire, 2015). 

Besides, one part of the student learning section is developing and applying mathematical 

concepts based on problems in everyday life (Tanujaya, et al., 2017; Wahyu, et al., 2017). 

This is also presented by Freudhental (1991), which states that mathematics is a human 

activity and mathematics must have a human life. The rational reason of society that 

mathematics does not exist in everyday life and there is no consideration with culture starts 

from students who do not know how to use mathematics to solve daily problems (Karnilah, 

2013; Putra, et al., 2017). So, this makes people less able to feel the benefits of learning 

mathematics. Based on the PISA results (Program for International Student Assessment) 

study analyzed by Stacey (2011), it shows that Indonesian students are less able to use 

mathematical concepts to solve problems related to everyday life. Students have not been able 

to use mathematical concepts in solving daily problems because teachers in the learning 

process at school have not yet connected mathematics with culture and daily activities 

(Arisetyawan, et al. 2014; Widodo, et al. 2017; Nurhasanah, et al. 2017) this causes 

researchers to try to find a formula in teaching mathematics that is close to human activities. 

Abdullah (2016) states that in learning mathematics, a bridge connecting mathematics with 

culture and everyday life is ethnomathematics. D'Ambrosio (1985) ) explains that 

ethnomathematics' purpose is to do mathematics differently by considering the development 

of academic knowledge in different cultural sectors and societies. Besides, Freudenthal (1973) 

also began to develop a learning approach that is close to human life, namely the approach of 

realistic mathematics. 

In Indonesia, this curriculum must be adapted to the existing context, such as culture and 

students' daily lives, to understand the material provided, and competence can be achieved 

(Malik, 2018). One approach that can be used in mathematics learning is the PMRI 

(Pendidikan Matematika Realistik Indonesia or Indonesian Realistic Mathematics Education) 

approach (Sembiring, 2010; Ekawati & Kohar, 2016; Fauziah & Putri, 2018). This approach 

is an adaptation of RME (Realistic Mathematics Education) developed by Freudhental in the 

Netherland. The characteristic of PMRI is to use real context as a starting point in learning 

(Sembiring, Hadi & Dolk, 2008; Putri, Dolk & Zulkardi, 2015). One of the real contexts that 

can be used is ethnomathematics or a cultural context that contains mathematical concepts 

(Risdiyanti & Prahmana, 2087). So far, mathematics is still seen as a science far from culture 

and daily life because most teachers teach mathematics, only given definite formulas that are 

not related to students' culture and daily lives (Prahmana & Kusumah, 2016). Where as in the 

21st-century curriculum competence, it is emphasized to contribute and solve problems in real 

life (Riyanti & Suparman, 2019). The context of ethnomathematics can bridge mathematics 

with culture and students' daily lives so that students can easily understand the material, take 

the meaning of the knowledge learned, and contribute and solve real-life problems 

(Risdiyanti, Prahmana & Shahrill, 2019). 

Several previous studies have proven that learning using the PMRI or RME approach can 

improve critical thinking skills, including Primasari (2016) research on PMRI and Inquiry as 

an alternative to learning to improve critical thinking and problem-solving skills; Indira, 

Somakin & Susanty (2018) regarding the Critical Thinking Ability of Junior High School 

Students through the Indonesian Realistic Mathematics Education Approach; Sholilah & 

Rejeki (2020) regarding Improving Critical Thinking Ability through the Application of the 
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Indonesian Realistic Mathematics Education (PMRI) Approach to Association Learning; 

Suci, Firman, & Neviyarni (2019) regarding Improving Students' Critical Thinking Skills 

Through Realistic Approaches in Primary Schools; Hasratuddin (2010) regarding the 

improvement of critical thinking skills of junior high school students through a realistic 

mathematics approach. However, in previous studies, no one has developed student book 

based PMRI using the context of ethnomathematics.  

Indonesia's conditions are currently in the era of the Covid-19 pandemic, where learning is 

carried out online (Arifa, 2020). In this minimal face-to-face distance learning, Students 

usually tend to feel bored, and their motivation to learn decreases (Gani, 2020; Kurniasari, 

2020). To solve this problem, we need a media that can support learning and can attract 

students. In learning, the media has an important role in distributing material so that it can 

stimulate thoughts, feelings, attention, and interests and attention of students so that the 

learning process occurs (Ellsworth, 2005; Mayer, 2005; Jenkins, 2009). Besides, multimedia 

also has benefits, including understanding deeper, increasing problem-solving skills, 

increasing positive emotions, and accessing various information (Sulisworo & Suryani, 2014; 

Mayer, 2002). Psychologically, experiencing multimedia learning in mathematics learning 

can also increase students' learning interest and interest and reduce the level of stories and 

students when learning mathematics. With multimedia that uses real contexts and is close to 

students' daily lives, it can answer the psychological needs of children who tend to find it 

easier to learn something starting from a real form and then drawn into a formal mathematical 

concept and can be used by students without the help of real contexts. Some of these benefits 

can support the improvement of students 'critical thinking skills needed to face the challenges 

of the 21st century (Jenkins, 2009). Therefore, this study aim to develops a student book 

based PMRI using gunungan wayang as ethnomathematics contexts to improve students' 

critical thinking skills. This research was then used as one of the basic parts to support the 

development of PMRI-based learning designs with an ethnomathematics context.  

METHOD  

This study uses a design research method with the type of development studies. There are two 

stages in this type of design research: preliminary evaluation and formative evaluation. The 

preliminary evaluation stage is conducted to analyze the problem and design a solution to the 

problem. Meanwhile, the formative evaluation stage is carried out by evaluating the solutions 

that have been designed (Prahmana, 2017). This study uses a design research method with the 

type of development studies (Prahmana, 2017; Freangkel, Wallen & Hyun, 1993). There are 

two stages in this type of design research: preliminary evaluation and formative evaluation. 

The preliminary evaluation stage is conducted to analyze the problem and design a solution to 

the problem. Meanwhile, the formative evaluation stage is carried out by evaluating the 

solutions that have been designed (Freangkel, Wallen & Hyun, 1993; Heriyadi & Prahmana, 

2020). Data collection techniques were carried out by conducting interviews, distributing 

questionnaires, and studying literature. Then the data were analyzed using qualitative 

descriptive analysis. The design of this research can be seen in the figure 1: 
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Figure 1. Design Research of Development Studies Type 

 

RESULTS AND DISCUSSION  

In the preliminary evaluation stage, before to design a student book product, the researcher 

analyzes several important aspects of student book design, including student characteristics, 

material, competencies to be achieved and strategis. The results of the analysis are as follow:  

1. Analysis of the characteristics of students 

Based on the research results, it can be seen that the critical thinking skills of students have 

been seen but have not been developed properly and optimally. Learning in schools also has 

not connected mathematical concepts with the real context around students, so students cannot 

critically connect and use mathematical concepts to solve problems around students. 

Multimedia in mathematics learning in schools has not been maximized to affect student 

interest and student interest in learning mathematics. Based on these savings, it can be 

concluded that it is necessary to develop multimedia based on realistic mathematics with an 

ethnomathematics context to improve students' critical thinking skills.The results should be 

clear and concise. The results should summarize (scientific) findings rather than providing 

data in great detail. Please highlight differences between your results or findings and the 

previous publications by other researchers. 

2. Analyis of Learning Material and Learning Competences 

The learning competencies used in schools refer to the competencies in the 2013 curriculum. 

The research material chosen is material about the concept of symmetry with basic 

competencies, namely explaining cockroach symmetry and rotational symmetry in flat shapes 

using concrete objects, identifying folding symmetry, and rotating symmetry in flat shapes 

using concrete objects (Kemendikbud, 2016). The indicator that must be achieved is 

identifying a shape that has fold symmetry correctly and determining the number of fold 

symmetry in shape correctly (Boyatzis, 2008; Ennis, 1985). 

3. Analyis of Learning Material and Learning Competences 

One approach to learning mathematics that can be used is the Indonesian Realistic 

Mathematics Education (PMRI) approach to improve critical thinking skills and bridge 

mathematical concepts with students' daily lives and culture. This approach is an adaptation of 

Realistic Mathematics Education (RME) developed by Freudhental in the Netherland, The 
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Netherlands. The PMRI character uses real context as a starting point in learning (Sembiring, 

2010; Ekawati & Kohar, 2010; Fauziah & Putri, 2017). The real context used is 

ethnomathematics or cultural context, which contains mathematical concepts (Ennis, 1985, 

Risdiyanti & Prahmana, 2020). So far, mathematic is still seen as a science far from culture 

and everyday life because most teachers teaching mathematics are only given a definite 

formula not served by students' culture and daily lives (Van den Heuvel-Panhuizen & 

Drijvers, 2020). The-century curriculum is written to contribute and be a solution to solve 

problems in real life (Frydenberg & And one, 2011). The context of ethnomathematics can 

bridge mathematics with culture and students' daily lives to understand the material, make 

meaning of the knowledge learned, and contribute and solve real-life problems (D’Ambrosio, 

2001; Rosa & Orey, 2011). 

Based on several analyses, an ethnomathematics-based learning student book design is then 

created to improve students' critical abilities. The student book that is developed is tailored to 

the needs of the developed learning. The design of student book can be seen in figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The Design of Student Book using Gunungan Wayang Context 
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Figure 2 is a design drawing from a student book on symmetrical learning using the context of 

the Gunungan wayang. In the student book's design, a cover and a less formal font choice 

were used to attract the attention and relaxed feeling of students in learning mathematics. 

Then the students were induced to learn more about the context used. In the student's book 

design, the students were induced to understand more deeply the context of the Gunungan in 

the Indonesian wayang. After students understand and understand the context used in the 

student book, they are guided to see the Gunungan and identify its shape. Students are guided 

to see the Gunungan wayang from the left and right sides to introduce the symmetrical 

concept, whether they have the same shape. Students then display their opinions in the 

column provided. Furthermore, students are guided to redraw the Gunungan Wayang in their 

own way and are directed to a formal understanding of the symmetrical concept. The 

principles used in developing student books follow the principles in Indonesian Realistic 

Mathematics Education, namely, learning begins with a real context as a beginning in 

learning. Student activities in this student book start from concrete activities, activities that 

still use context in learning and introduction to context recognition; mode of activity which 

learning activities begin to understand mathematical concepts using context; mode for which 

begins to lead to mathematical concepts, and context has begun to be released. The final 

activity is formal knowledge, where students have been able to use and understand 

mathematical concepts formally without context. 

The book design is then evaluated by responding to several students through interviews and 

distributing questionnaires. The result was that 90% of students stated that they were 

interested in using student books with an ethnomathematics context in the form of Gunungan 

Wayang, 98% of students felt that these student books made it easier for students to 

understand symmetrical concepts, 96% of students stated that when using an 

ethnomathematics context students felt that mathematics became with life. Every day and 

close to student culture, 100% of students said students could take meaning from the cultural 

context and mathematical concepts learned. Lastly, 100% of students said they felt motivated 

to learn mathematics further. So it can be denied that students are interested in student books 

that use the context of the Gunungan Wayang and find it easier to understand mathematics 

and become motivated to learn mathematics. This study's results are expected to be used for 

the next stage of research, namely formative evaluation, and be used as a basis for designing 

learning designs using the context of Gunungan Wayang. 

This study's results take a role, namely, to add treasures or references to multimedia 

development using the ethnomathematics context. Several previous studies include the 

development of ethnomathematics-based mathematics learning media 'Madura smart math' 

(Efendi, 2018); Development of Pocket Book of Transformation Geometry with Nusantara 

Batik Motif (Muslimah, 2018); Development of Vocational School Mathematics Teaching 

Materials based on Geometers Sketchpad Software with an Ethnomathematics Approach 

(Masduki & Nurmawati, 2013); Development of Timor Weaving Ethnomatic Mathematics-

based Student Worksheets on Number Patterns (Disnawati & Nahak, 2019); Development of 

Digital Comics (EDC) as a Learning Media to Improve Mathematical Literacy and Character 

Education in Primary Education Aged Children (Nisa, 2019); Development of 

Ethnomathematics-Based Two-Dimensional Subject Modules for Class IV Elementary School 

Students (Triwahyuningtyas, Mahmuda & Yulianti (2020). 

Regarding Indonesia's education policy towards mathematics learning with a realistic 

mathematics education approach using an ethnomathematics context, the government has 

actually been open to the latest innovations in learning design. This is evidenced by the 

encouragement of research and collaboration with universities and educational organizations 

at home and abroad regarding innovation in mathematics learning design in the context of 
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ethnomathematics (Prabowo & Sidi, 2010). The 2013 curriculum has not been clearly written 

using realistic mathematics and using the context of ethnomathematics, but the 2013 

curriculum has stated that learning mathematics uses a real context and is close to the daily 

lives of students (Richardo, 2017). This can be in line with the concept of Indonesian realistic 

mathematics education and ethnomathematics. In the 2013 curriculum, teachers are also 

innovative to be more creative and creative in learning mathematics so that students can take 

meaning and can use mathematics to solve problems in students' daily lives (Alawiyah, 2013). 

Besides, the world today has begun to lead to the life of the 21st century, a crisis where 

technology is growing rapidly, the speed of computing, automation of human work, and 

information can be accessed anywhere and anytime (Willingham, 2009). Changes in human 

life in this century are a challenge to create a future. Future jobs are difficult to predict, such 

as current jobs will be lost in the next 10 to 20 years, and new jobs that will exist in the future 

are not thought of at this time (Mahanani, 2018). Thus, future generations must be prepared 

and be more creative to adapt to changes (Bellanca, 2010). In addition to the 2013 curriculum 

used in Indonesia today, the 21st-century curriculum used by several countries today is also 

designed to prepare students in the 21st-century era with several competencies that must be 

possessed to face life's challenges in that era (Boyatzis, 2008). Realistic mathematics learning 

with an ethnomathematics context is in line with the ideals of the 21st-century curriculum, 

which prepares students to face and use the knowledge they learn to answer the challenges of 

21st-century life. 

Mathematics education that is innovative, realistic, and close to everyday life does answer the 

challenges of the 21st century and the challenges of learning during the covid 19 periods. 

During this pandemic, teachers are required to be more creative in providing mathematics 

learning. This is because the student learning process, the development of students' thinking, 

and students' mental condition are greatly helped by the way the mathematics teacher learns 

courageously. In fact, many students experience boredom and decreased motivation to learn 

because the learning carried out by teachers is less innovative, creative, and less connected to 

students' context and daily lives, so that students do not get meaning from the knowledge they 

learn (Rahmi, 2020; Kurniasari, 2020). Therefore, this research is one of the innovations and 

solutions for learning mathematics during the pandemic so that students do not experience 

burnout and decrease learning motivation. 

Several schools in Indonesia have also attempted to open up and implement mathematics 

education in schools using ethnomathematics. This is evidenced by several implementations 

in several schools written in scientific papers, including the Implementation of Realistic 

Mathematics Learning based on Ethno-Mathematics (Irawan & Kencanaawaty, 2017); 

Implementation of Ethnomatic Mathematics for the Indigenous Children (SAD) of Batanghari 

Regency, Jambi Province in Mathematics Learning (Muslimahayati & Wardani, 2019); 

Implementation of Local Culture-Based Ethnomatics in Mathematics Learning at the 

Elementary School Level (Putra & Indriani, 2017); Implementation of Ethnomatematics in 

Mathematics Learning in Primary Schools (Purwoko, 2017); Implementation of 

Ethnomatematics Using Traditional Games on Class IV Flat Building Materials SDN Punten 

01 Kota Batu (Khoirudin, 2020); Implementation of Patil Lele Traditional Games as 

Ethnomatematics to Improve Students' Views of Mathematics (Rahmawati, 2019); 

Implementation of Sasak Cultural Ethnomatematics (Rumah Adat Sembalun) Against Student 

Interest in Mathematics Subjects SDN 02 Sembalun Bumbung (Dewi, 2018). 

So far, not many teachers have developed student books using the PMRI approach and the 

ethnomathematics context. So that this research has a high novelty and originality and has 

quite important benefits to answer the various challenges of 21st-century life, learning 

challenges during the epidemic period, and also answering various problems in mathematics 
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education which have been teaching without context with students' daily contexts so that 

students are less can take meaning and can not use mathematics in the daily life of students. 

This innovation also contributes to improving students' understanding of mathematical 

concepts in a complete and accessible way in everyday life. When a PISA or TIMMS test is 

carried out, students understand the concept completely and have connected it and used it with 

daily problems. This research will not only stop here, but this research is part of the design 

development of PMRI-based mathematics learning design using the context of 

ethnomathematics. The student book is a guidebook to guide each student's activity in 

mathematics learning. The teacher acts as a facilitator who guides students in carrying out the 

activities in the student book. The hope is that students can understand the symmetrical 

concept thoroughly using their own thinking strategies and understand and learn about the 

culture and values implied in the context used. With this student book, it is hoped that 

knowledge will bring benefits to solve various problems in students' daily lives related to the 

symmetric concept. Researchers also hope that with the openness of the education policy in 

Indonesia and the paradigm of researchers and teachers, mathematics learning innovations 

using a realistic approach to Indonesian mathematics and ethnomathematics can develop and 

be used as a role in mathematics learning throughout Indonesia. 

CONCLUSION  

In the study, the analysis results were obtained regarding several important aspects of student 

book development: student characteristics, material, competence, and learning strategies. 

Based on the analysis results, and ethnomathematics based student book design was 

developed to improve students' critical thinking skills. This depends on the needs of the 

learning design to be developed. Hopefully, this study's results can support future research on 

developing PMRI-based learning designs using ethnomathematics context. 
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