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Abstract 
This research aims to explore the numerical abilities of elementary school students through ethnomathematics 
learning in the engklek game. Ethnomathematics is a learning approach that integrates cultural and mathematical 
elements to improve understanding of mathematical concepts. Engklek, as one of Indonesia's traditional games, 
has the potential to serve as a fun and engaging learning medium for students. Through a literature review, this 
research analyzes various relevant literature to explore the relationship between the crank game and students' 
numerical abilities. The research results show that integrating engklek games into mathematics learning can 
increase students' learning motivation, facilitate an understanding of numerical concepts, and develop critical 
thinking and logistical skills. These findings have implications for developing a more inclusive and contextual 
curriculum by incorporating cultural elements into mathematics learning at the elementary school level. 
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INTRODUCTION 
 

Mathematics is an important subject in education because its application can be found in almost 
all aspects of daily life. (Suryani et al., 2024). According to Glenn and Robert (Rahman & Saputra, 
2022) Mathematics is a science that studies theories about shapes, possibilities, and various interrelated 
concepts. To emphasize the importance of learning mathematics for every student, it is necessary to 
understand the concept of learning to increase success in mathematics. Along with the development of 
the times, the curriculum has also changed. The Merdeka Curriculum is a continuation of the 2013 
Curriculum. This curriculum is here to answer the challenges of learning in preparing a generation that 
is insightful, independent, cares about the environment, and is useful for others (Salma et al., 2023). 
Mathematics is taught at all levels of formal education due to its importance and significant contributions 
to various aspects of life. For students, Mathematics is often considered a difficult, uninteresting, and 
confusing subject. One method to make Mathematics more interesting and not boring is to include 
traditional games in it (Jayanti et al., 2020). 

One of the traditional games that is now rarely played by children is "engklek". The game of 
"engklek" involves the use of objects and numbers, as well as agreed-upon rules for playing it (Darliani 
Sosyawati, 2020). The traditional game of engklek is one of the games played outside the home, helping 
to increase students' interest. To play, jump onto a flat surface on the ground in the shape of a box, then 
jump with one leg lifted from one box to another. This game is typically played individually or in groups, 

http://dx.doi.org/10.309xx/jmset.v1i1.001
mailto:sokifatulm@gmail.com


Ma’rifah & Rahayu. / Journal on Math and Science Educational Technology, 1(1), 1-12 

- 2 - 
 

and is generally played by girls, although boys also often participate. During the game, children can also 
learn (Widyastuti et al., 2020). 

The traditional game of hopscotch can be used as a means of instructing mathematics. 2 to 5 
people usually play this game (Wulansari & Wiryanto, 2023). The use of hopscotch games in 
mathematics has been shown to have positive effects, as demonstrated in previous studies. Other studies 
have also shown that hopscotch games can improve mathematics achievement (Widyastuti et al., 2020). 
In addition to having a positive impact on mathematics achievement in place value and spatial geometry 
materials, this game also increases the numerical interest of elementary school students (Wulansari & 
Wiryanto, 2023) 

Numerical intelligence is mathematical intelligence and logical reasoning, which includes the 
disciplines of mathematics, classifying, grouping data, and reasoning conceptually to find relationships 
between things (Nisak & Nur Afifah, 2019). A person with high numerical intelligence generally has a 
systematic mindset in solving problems, can filter and organise information, and perform complex 
calculations.(Warmi & Adirakasiwi, 2018). The level of intelligence of each child is different; some 
have high intelligence, while others have low intelligence. Students with high intelligence usually have 
superior mathematical logic, while students with less intelligence tend to have less mathematical logic 
(Darmawati & Widyasari, 2022). 

Numerical ability is the ability to think and organise information to solve problems involving 
numbers. This competence encompasses skills beyond basic operations, such as subtraction, 
multiplication, and division. Numerical ability can be improved by continuous practice and trying 
various calculations until finally finding a new method of calculating numbers (Lestari, 2019). 
Numerical ability can be measured through speed tests designed to measure basic arithmetic skills. 
Evaluation of numerical ability encompasses the ability to comprehend number relationships and solve 
problems related to understanding fundamental number concepts. Every numerical test includes the 
operations of adding, subtracting, dividing, or multiplying numbers. Even the most conceptual tests use 
the basic principles of easy methods in processing numbers. This shows that all numerical ability tests 
include basic arithmetic operations, namely addition, subtraction, multiplication, and division (Noviarti; 
Utami & Prihatiningtyas, 2020). Numerical skills are not only obtained in classroom teaching and 
learning activities, but can also be obtained through play activities, such as games that have cultural 
elements (Andriyani et al., 2023). 

Culture and mathematics are closely related, making mathematics more relevant through 
ethnomathematics (Darmawati & Widyasari, 2022). Ethnomathematics is one method that facilitates 
understanding mathematics. The relationship between culture and mathematics, and vice versa, is known 
as ethnomathematics (Noviarti, Utami & Prihatiningtyas, 2020). To increase children's familiarity with 
mathematics, the community, particularly students, can learn mathematical concepts through culture, as 
seen in ethnomathematics, especially by playing traditional games like hopscotch. In addition, materials 
related to mathematical concepts through hopscotch can be studied in mathematics education 
(Wahyuningsih & Astuti, 2023). Other research also reveals that hopscotch games based on 
ethnomathematics can improve the critical thinking skills of elementary school students (Fatonah & 
Naemah, 2022). 
 
 
METHOD 
 

The method used by the author in this article is a literature review. A literature review is research 
conducted by collecting, reviewing, and analysing several kinds of literature that are relevant to the topic 
discussed. The literature review research method used in the article aims to gain an in-depth 
understanding of the topic being studied through the analysis of relevant literature. A literature review 
was chosen as the research method because it enables researchers to identify, collect, and evaluate 
various existing sources related to the topic under discussion. By using this method, researchers can 
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compile a comprehensive synthesis of information, which not only enriches theoretical knowledge but 
also provides a strong foundation for further research. 

The first step in this literature review is to identify relevant literature sources. Researchers utilize 
various academic databases, such as Google Scholar, to search for journal articles and conferences 
relevant to their research topic. The keywords used in the search are tailored to the main topic and its 
subtopics, which are the focus of the research. After collecting relevant literature, researchers select 
sources based on predetermined inclusion and exclusion criteria, such as relevance, quality, and 
publication date, to ensure that only the most valid and up-to-date sources are used in this study. 

The next stage involves analyzing and synthesizing the selected literature. The researcher 
carefully reads and examines each source, then notes important information and key findings related to 
the research question. The data obtained is then critically analyzed to identify patterns, trends, and gaps 
in existing research. The results of this analysis are arranged in a structured narrative form, which 
combines various perspectives and findings from diverse literature. Thus, this literature review not only 
collects existing information but also provides interpretation and critical assessment that help form a 
more holistic understanding of the research topic. 
 
 
RESULTS & DISCUSSION 
 
Results 
 
Ethnomathematics 

Some students still consider mathematics a difficult, scary, and boring subject because they only 
see it as an activity of calculating, playing with formulas, and confusing numbers (Pusvita et al., 2019). 
Mathematics is also seen as a subject that only needs to be studied, even though mathematics is actually 
applied in everyday life (Pratiwi & Heni, 2020). To change students' views that mathematics is a difficult 
subject, educators should include the history of mathematics as part of the learning process (Widada, 
Herawaty, et al., 2020). 

The history of mathematics is the study of the early discoveries of mathematics, including the 
notation and steps used in the past (Saraswati et al., 2020). This study also helps to understand the 
mathematical concepts and the reasons behind their existence (Warmi & Adirakasiwi, 2018). 
Unfortunately, many students are given mathematics systematically without knowing the origin and 
creator of the concept. Here are the functions of the history of mathematics in learning: 1) Provide a 
basis for obtaining diverse and in-depth knowledge, 2) Provide insight into how and why mathematical 
concepts develop, and 3) Strengthen students' interest in learning mathematics (Lubis & Widada, 2020). 
These functions will run optimally if educators can effectively utilize the history of mathematics in their 
teaching. One of the best ways to utilise it is to integrate it with existing cultural elements (Widada, 
Efendi et al., 2020). 

Culture is something that cannot be avoided because, through culture, a group becomes united 
and various manifestations (Jumri & Murdiana, 2019). Culture is also defined as habits that contain 
important values that are passed down from generation to generation (Surmiyanti et al., 2021). Culture 
is the basis of educational philosophy, while education aims to create individuals who have culture 
(Herawaty et al., 2018). The philosophy of mathematics aims to contribute to culture and mental 
development and to spread knowledge that is useful for life (Surmiyanti et al., 2021). 

D'Ambrosio, a Brazilian mathematician born in 1977, first introduced the concept of 
ethnomathematics. Initially, ethnomathematics was strongly associated with underprivileged and 
illiterate communities, including those who had never had the opportunity to study mathematics 
(Rawani, 2022). In terms of language, the word "ethno" has a broad meaning that encompasses the 
socio-cultural context, including language, behavior, myths, and symbols. The word "mathema" means 
to explain, understand, and carry out activities such as coding, measuring, classifying, drawing 
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conclusions, and modeling. The word "tics" comes from techne, which has the same meaning as 
technique (Ajmain et al., 2020). Ethnomathematics is the science of how mathematics and culture relate 
to each other. In addition to mathematics, ethnomathematics also examines the cultural values contained 
therein. Ethnomathematics is important because it incorporates mathematical aspects that educators can 
utilize as a teaching resource (Wahyuningsih & Astuti, 2023). According to Yanuar (Ramadani et al., 
2020), several things are studied in ethnomathematics, namely: 1) Existing symbols, concepts, 
principles, and mathematical skills, 2) Differences or similarities regarding something mathematical 
between one community group and another, 3) Something specific that exists in a particular group, such 
as ways of thinking, attitudes, language, and other things related to mathematics, and 4) Various aspects 
of community life related to mathematics, such as: a) Financial literacy and economic awareness, b) 
Social justice, and c) Cultural awareness. 
 
Hopscotch Game 

The word "game" in the Great Dictionary of the Indonesian Language comes from the word 
"main," which also means playing or doing actions, either using or without tools (Darmawati & 
Widyasari, 2022). In contrast, the word "traditional" originates from the Latin "tradition," which refers 
to customs passed down from one generation to the next. In Indonesia, traditional games will continue 
to develop (Surmiyanti et al., 2021). Traditional games are activities that are carried out voluntarily, 
provide happiness and a pleasant atmosphere, and follow rules that are mutually agreed upon (Nur & 
Asdana, 2020). Traditional games are entertaining, easy-to-play games that are passed down from 
generation to generation as part of the national culture (Arifin, 2021). In addition to being a fun activity 
that can help children develop character and skills, traditional games are something that children 
genuinely enjoy (Wahyuningsih & Astuti, 2023). 

Traditional games are fun and easy-to-play games that have been passed down from one 
generation to the next as part of the culture and spread throughout Indonesia (Darmawati & Widyasari, 
2022). In addition to being a fun activity that can help children develop character and cognitive abilities, 
this game is also very popular with children (Wahyuningsih & Astuti, 2023). There are several benefits 
of this traditional game, including: 1) Traditional games generally use media that are available in the 
environment without having to buy them, so this can sharpen children's imagination and creativity. 2) 
Traditional games involve many members during the game so that children can interact with their peers 
and practice communication and social skills. 3) This game also contains moral values, namely 
togetherness, honesty, open-mindedness, discipline, the drive to win, and obedience to the rules (Didik 
et al., 2023) 

One of the traditional games that also has a numerical content is the Engklek game. Engklek is a 
traditional game renowned in Indonesia. This game involves a group of players who jump over a 
sequence of columns arranged in a certain pattern using one foot. The name "engklek" itself originates 
from the Javanese word "klek", meaning "to jump". This game is known by different terms in other 
areas, such as "tuit-tuit" and "sundamanda" (Febrianty et al., 2023). This game is a game where players 
arrange objects in the form of flat areas on open ground (Darliani Sosyawati, 2020). After several boxes 
are made, players can use one or two hands to manipulate objects by moving their feet from one box to 
another (Khadijah et al., 2024). Therefore, researchers explain that the hopscotch game is one of the 
most effective games for improving numerical abilities in children (Lorena et al., 2020). 

In hopscotch, players must jump from one square to the next using one foot; each player must 
have a hanger, which is usually made of broken roof tiles or ceramics, as a marker for areas that must 
not be stepped on, and as identification of ownership of the area (Naitili & Nitte, 2023). Several rules 
and procedures must be followed in the game of hopscotch (Khadijah et al., 2024). The rules include: 
1) Create a picture of the tiles to be played, 2) Has a pedestal as a marker for plots that cannot be stepped 
on, 3) Hompimpa to determine the playing order, 4) The first person places the hook on the first square, 
then jumps over it using one leg without stepping on a patch that has a hole in it, and 5) When returning 
to the place of origin, the gancu is thrown into the starting plot until the final plot. 
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Numerical Concepts in Engklek Games 
1. Hopscotch 

According to research conducted by Ningsih et al., it is known that the game of hopscotch contains 
several mathematical concepts, including geometry (flat shapes), counting, and probability. These 
mathematical concepts can be seen in the shape of the hopscotch square and the pattern of the players 
(Maulida, 2020). Based on research conducted by Nazla R at SDN Lebaksiuh, the hopscotch game 
contains mathematical ideas in the form of flat geometry, as shown in Figures 1 and 2 (Khoerunnissa et 
al., 2023). 

 

 
Figure 1. Hopscotch 

 

 
Figure 2. Hopscotch 

 
Figures 1 and 2 show that in the game of hopscotch, there are various geometric shapes, namely: 

(1) square, (2) rectangle, (3) trapezoid, and (4) semicircle. Without realising it, these flat shapes often 
appear in the game of hopscotch. They can even be used as a learning tool to improve mathematical 
knowledge and remind you of the material related to the game of hopscotch. Figure 3 illustrates the 
application of Gaco in the game of hopscotch. Based on the gancu shapes seen in Figure 3, there are flat 
shapes in the form of triangles, pentagons, and trapezoids. Some students accidentally took gancu, which 
had a flat shape, but others made gancu with various shapes according to their wishes, not limited to just 
flat shapes. 
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Figure 3. Engklek Hook 
 

According to Jonathan (Tambunan & Simanjuntak, 2021) In his research, there are several types 
of hopscotch games, including: 
a.  Common Hopper 

 

 
Figure 4. Ordinary Hopper 

 
This game is a type that is often played. To play, one must jump with one foot on boxes numbered 

1-6, and two feet on box number 7. Each child must take the gancu before the gancu occupies the box, 
then jump on the box with the gancu in it. After leaving the area, the player throws the pot into the next 
box, which is one level higher than the previous box. In this game, players are not allowed to step on 
the boundary line, and the ball they throw must land in the target box. If they break the rules, they cannot 
continue the game and are replaced by the next person in turn(Tambunan & Simanjuntak, 2021). In this 
ordinary hopscotch, there are flat shapes that are arranged into hopscotch squares. The flat shapes are 
rectangles (Serepinah & Nurhasanah, 2023), which have the formula: 

Area of a Square = 𝑝𝑝 × 𝑙𝑙, Perimeter of a Square = 2 𝑝𝑝 + 𝑙𝑙 
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b.  Mountain Hopper 
 

 
 

Figure 5. Mountain Hoppers 
 
Engklek is shaped like a mountain and consists of 9 squares. On the squares, there is a semicircle 

where players can take a short break when it is their turn to play. In addition, there are single squares 
that must be jumped over with one foot and overlapping squares that must be jumped over using each 
foot on one square at the same time (Annisa et al., 2020). In this mountain hopscotch, there are flat 
shapes that form the hopscotch square. These flat shapes are a square, a rectangle, and a semicircle. The 
formula for each of these flat shapes is: 

Area of Square = 𝑠𝑠 × 𝑠𝑠, Perimeter of Square = 4 × 𝑠𝑠 
Area of Rectangle = 𝑝𝑝 × 𝑙𝑙, Perimeter of Rectangle = 2 (𝑝𝑝 + 𝑙𝑙) 
Area of a Semicircle = ½ × 𝜋𝜋 × 𝑟𝑟², Circumference of a Semicircle = 𝜋𝜋 × 𝑟𝑟 
 

c.  Helicopter Hopper 
 

 
Figure 6. Helicopter Hopper 

 
In this type, the player jumps into each box following the sequence, as shown in Figure 2. In the 

red area, the player jumps using one foot, while in the green area, the player jumps using two feet, as in 
Figure 6. As in a normal crank, the player must take the gancu when playing and then throw it into the 
next box. In the game, players are not allowed to step on the game dividing line, and the ball thrown 
must be right in the target area. If they break the rules, they cannot continue the game and will be 
replaced by the next person in turn (Tambunan & Simanjuntak, 2021). In this helicopter hopscotch, there 
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are flat shapes arranged into hopscotch squares. These flat shapes are squares and rectangles. The 
formula for each of these flat shapes is: 

Area of Square = s x s, Perimeter of Square = 4 x s 
Area of Rectangle = 𝑝𝑝 × 𝑙𝑙, Perimeter of Rectangle = 2 (p+l) 
 

d.  Zinc Hopper 
 

 
Figure 7. Zinc Hopper 

 
Engklek seng is a traditional Indonesian game played on the ground or floor using a grid of boxes. 

Players use broken roof tiles or other small objects called 'gancu' as playing tools. To play, players throw 
the gancu at the first box and then jump using one foot from one box to another, avoiding the boxes 
containing the gaco. After passing through all the boxes, players stop at the end and turn around, picking 
up the gaco on their way back. The player who completes all stages without making any errors wins the 
game. Engklek seng tests the balance, accuracy, and jumping skills of its players. In this engklek seng, 
there are flat shapes arranged into engklek squares (Darmawati & Widyasari, 2022). These shapes are 
an isosceles trapezoid, a right trapezoid, a semicircle, and a square. The formula for each of these plane 
shapes is: 

Area of an Isosceles Trapezoid = ½(𝑎𝑎 + 𝑏𝑏)× 𝑡𝑡, Perimeter = 𝐴𝐴𝐴𝐴 + 𝐵𝐵𝐵𝐵 + 𝐶𝐶𝐶𝐶 + 𝐴𝐴𝐴𝐴 
Area of Right Trapezoid =½(𝑎𝑎 + 𝑏𝑏 )× 𝑡𝑡, 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 𝐴𝐴𝐴𝐴 +𝐵𝐵𝐵𝐵 + 𝐶𝐶𝐶𝐶 + 𝐴𝐴𝐴𝐴 
Area of a Semicircle = ½ × 𝜋𝜋 × 𝑟𝑟², 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 = 𝜋𝜋 × 𝑟𝑟 
Area of Square = 𝑠𝑠 × 𝑠𝑠, Perimeter = 4 × 𝑠𝑠 
 

2.   Elements of Chance in the Game of Engklek 
According to research findings, opportunities occur to players. If there are three players in the 

first, second, and third order, then an element of opportunity is found when determining the order of the 
players (Ajmain et al., 2020). Suppose A, B, and C are playing, then they use hompimpa to determine 
the pattern of the playing order (Taskiyah & Widyastuti, 2021). By utilizing the permutation formula, 
the number of game step sequences is calculated, namely: 

𝑃𝑃𝑟𝑟 =  
𝑛𝑛!

(𝑛𝑛 − 𝑟𝑟)!
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3.   Elements of Counting 
There is a mathematical concept in the game of hopscotch. This is evident in the pattern of squares 

passed during the game. Figure 9 shows an example of a mathematical concept in the game of hopscotch 
(Gita & Heni, 2020). The plots that players will go through include 1, 2, 3, 4, 5, 6, 7, 8, 9, then return to 
8, 7, and so on until they reach plot 1. 

 

 
Figure 9. Illustration of Counting on Engklek Plots 

 
Discussion 
 

This study demonstrates that ethnomathematics in the game of hopscotch encompasses a range of 
mathematical concepts, including geometry, calculation, and probability. This understanding is derived 
from an in-depth analysis of the cultural and mathematical aspects inherent in the game of hopscotch, 
as well as a literature review that supports these findings. 

First, the game of hopscotch involves a pattern of tiles that players must pass through, which 
reflects the concept of geometry in the form of flat shapes. Each tile in the hopscotch game has a specific 
shape and size that players must navigate in a certain order, creating a pattern that can be analyzed 
mathematically. This pattern not only provides an understanding of geometric shapes but also teaches 
players about sequence and spatial logic. Additionally, the calculation element in this game is evident 
in the number of squares and steps that players must take. Players must calculate their steps precisely to 
reach the game's goal without stepping on squares that have gaco. This reflects the use of calculation 
and strategy in the game, which teaches basic mathematical concepts such as addition and subtraction 
in a fun and interactive context. 

Furthermore, the element of chance in this game is also very clear. Each player must throw the 
gaco to the right square before continuing the game. Success in throwing the gaco to the desired square 
involves elements of probability and luck, which are integral parts of the concept of chance in 
mathematics. The results of this study are also supported by a literature review, which shows that 
integrating cultural elements, such as traditional games, into the mathematics learning process can 
optimise students' interest and understanding of the mathematical concepts presented. Thus, the 
hopscotch game not only serves as a means of recreation but also as an effective learning medium for 
introducing basic mathematical concepts to children. 

Overall, the findings of this study underline the importance of using an ethnomathematics 
approach in mathematics learning. This approach not only makes learning more interesting and relevant 
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for students but also helps them understand and apply mathematical concepts in the context of everyday 
life. Through the integration of traditional games such as hopscotch, students can learn mathematics 
more naturally and enjoyably, which in turn can improve their learning outcomes and interest in the 
subject. 

 
 
CONCLUSION 

 
Based on the results and discussion, the author concludes that ethnomathematics in the traditional 

game of English incorporates mathematical concepts, including geometry (such as flat shapes), 
calculation, and probability. These concepts are reflected in the shape of the squares and game patterns. 
In the game of engklek, there are various shapes, sizes, and numbers of squares containing flat shapes 
and involving calculations. In addition, there are mathematical elements related to the number and 
pattern of the sequence of engklek players, which also involve the concepts of calculation and 
probability. Furthermore, the shape of the squares in the game of engklek also includes elements of flat 
shapes. Although children may not be aware of it, traditional games such as engklek can make it easier 
for them to learn mathematical concepts that are often considered difficult. 
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