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Abstract: The concept of mathematics and geometric patterns typically evolves organically from a society’s 
culture. When mathematical geometry is combined with culture, it can contribute significantly to both 
formal and non-formal education. The purpose of this research is to highlight the relationship between 
mathematics and culture, namely through pictures based around the Ramakien and Ramayana legends 
created by design students in Thailand and Indonesia. The investigators use a qualitative approach with 
ethnomathematics as the methodology in this study. Individuals directly participating in the research 
process, gathering data through literature reviews, observations, and documentation, served as the 
instruments in this study. The technique entails evaluating Ramakien and Ramayana images generated by 
Thai and Indonesian students. The results of this research show the mathematical activities and geometric 
patterns found in the illustrations created by students from both countries. According to the results, there 
is a link between mathematics and culture that is rooted in the creative process, the artists’ practices, 
educational backgrounds, and cultural influences, all of which deliberately contribute to the emergence of 
new characters inside these images.  

Keywords: Ethnomathematics, Creative Process, Drawing, Thailand, Indonesia, Sacred Geometry 

Introduction 

Culture and mathematics are inseparable (Ditasona 2018). According to D’Ambrosio (1985), 

ethnomathematics is an approach that evaluates the function of mathematics in culture with 

the goal to contribute to the understanding of each and their relationship. Ethnomathematics 

is a method of incorporating mathematical ideas and concepts into certain cultural groups’ 
cultures (Budiarto, Artiono, and Setianingsih 2019). The objects of study in 

ethnomathematics include communal activities, historical artifacts, and cultural products of 

a civilization that contains mathematical notions (Nisa and Rofiki 2022). 

Ethnomathematics attempts to explore the relationship between mathematics and 

culture, helping artists and designers to better understand mathematics. This understanding 
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is necessary for producing works that are more meaningful in their cultural context 

(Arisetyawan et al. 2014). According to Milton and Orey (2013), ethnomathematics is a 

learning paradigm that aims to raise knowledge of how students might learn more effectively. 

The investigation in this study focuses on the knowledge of students from different cultures 

in effectively combining ethnomathematics into their artistic creations through drawing. 

Previous research on ethnomathematics as an approach for teaching mathematics has been 

extensively addressed, as seen in the publication “Students’ Metacognition on Mathematical 

Problem Solving through Ethnomathematics in Rjang Lebong, Indonesia” by Herawaty et al. 

(2018). According to the study, the students are aware of ethnomathematics found in traditional 

Indonesian homes, which resulted in the discovery of geometric notions that provide 

mathematical insights into surface area, pyramid volume, rectangular prism, and cube. 

Another journal investigated the geometric transformation concepts in Besurek 

Bengkulu fabric, indicating that geometric transformation elements such as reflection, 

translation, rotation, and dilation exist in the fabric. As a result, teachers may utilize Besurek 

Bengkulu cloth as a teaching aid in math classes. An article titled “Ethnomathematics in 

Perspective of Sundanese Culture” (Abdullah 2017), which used ethnomathematics as a 

research foundation, discovered that the Sundanese community commonly uses symbolic 

mathematical calculations in daily life to measure dimensions such as base, length, width, 

area, height, weight, classification, and time. They also utilize these calculations to forecast 

certain natural occurrences. 

According to the summary of previous studies shown above, culture and mathematics 

have a strong connection that is automatically integrated into social life and the process of 

creating cultural products in the form of habits and artifacts. Despite numerous studies 

investigating ethnomathematics as a research method, no specific research has been 

conducted that specifically investigates ethnomathematics in the drawings of students 

undergoing formal education from two different national backgrounds, teaching methods, 

and cultures, namely Thailand and Indonesia. 

Methodology 

Gerring (2017) defines this type of study as a descriptive qualitative study with a research 

object. The four drawings from the informants are analyzed using ethnomathematics. The 

study focuses on four informants who are formal design education students with diverse 

socioeconomic and cultural origins. This diversity of backgrounds helps to create new and 

unique artworks. With the research object in place, the researcher conducts an 

ethnomathematics study using the four informants’ drawings, showing mathematical 

notions that determine the characters in the created works. The following stages are taken 

throughout the data collection process:  
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HALIM ET AL.: MATHEMATICAL IDEAS ON DRAWING RAMAKIEN AND RAMAYANA 

Figure 1: Data Collection Flowchart 

Source: Halim et al.  

The following shows how the data retrieval process was carried out in this study, as 

explained in the data collection flowchart. The data was collected live in Thailand and 

Indonesia, providing authentic evidence for this study. 

Figure 2: The Process of Collecting Data—Indonesian Students 

Source: Halim et al.  

Figure 3: The Process of Collecting Data—Thai Students 

Source: Halim et al.  

Result and Discussion 

Ethno-mathematics  

D’Ambrosio, a Brazilian mathematician, pioneered ethnomathematics in 1985. According to 

D’Ambrosio (2001), ethnomathematics is defined as follows:  

Today, the prefix “ethno” is widely accepted as a broad term that incorporates the 

social-cultural background, encompassing language, jargon, behavioral standards, 
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myths, and symbols. The origin of the word “mathema” is obscure, although it often 

refers to explaining, knowing, understanding, and engaging in activities such as 

ciphering, measuring, classifying, inferring, and modeling. The suffix “tics” is 

derived from the word “techné” and has the same root as the word “technique.”  

Ethnomathematics attempts to discover that different ways of engaging with 

mathematics are tied to culture, and that mathematical practices are negotiated within a 

group and cultural framework (Zayyadi 2018). Ethnomathematics is the consequence of 

evolving societal activities, and it includes mathematical notions related to traditional 

themes, communal settlements, temples, and inscriptions. In essence, it is the result of 

activities involving mathematical concepts carried out by a tribe or community, often 

without the community’s knowledge (Supiyati and Hanum 2019). 

D’Ambrosio (1985) defines ethnomathematics as the recognition of the relationship 

between mathematics and culture, highlighting the fact that mathematics may be used in a 

variety of ways. Ethnomathematics is defined as the cultural anthropology of mathematics 

and mathematics education, rather than just ethnicity (Arwanto 2017). Ethnomathematics is 

inextricably linked to local culture and can be seen in cultural goods such as student drawings 

(Supiyati and Hanum 2019). 

Thus, ethnomathematics attempts to analyze mathematical values in this study. Upon 

deeper inspection, it is discovered that various mathematical notions, including concepts 

related to spatial structures and transformation geometry (reflection, rotation, and 

mirroring), are embedded in the drawings of Thai and Indonesian students. These 

mathematical notions are not only visible in the ornaments and characters shown, but they 

are also evident in the drawing process. Students from Thailand and Indonesia have 

unconsciously incorporated mathematical values into their artwork. 

Geometric shapes that are two-dimensional in nature appear in various ways, two of which 

are in the application of origami, which is known as an art from Japan and is a bridge in 

understanding elementary-level mathematics education (Hibi 2022). Understanding 

mathematical calculations with algorithms that are difficult to understand can be facilitated 

through the depiction of two-dimensional fields (Hibi 2021), so it is not strange if mathematics 

has a cultural foundation that is implemented through two-dimensional drawings. 

Mathematical Concepts 

Skemp (2012) describes a concept as an abstract idea used to classify and group a set of items. 

In this study, mathematical concepts are developed from a variety of experiences commonly 

shared by design students. The illustrations in this study are used to illustrate mathematical 

concepts, particularly those concerning geometry. This makes abstract mathematical 

concepts like straight lines, parallel lines, symmetry, points, rectangles, triangles, circles, and 

rhombuses easier to understand. The data analysis that follows expands on these concepts: 
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Indonesian Student Works Drawing Ramakien 

I_RMK_F_square I_RMK_F_circle I_RMK_F_rhombus I_RMK_F_triangle 
Indonesian Student Works Drawing Ramayana 

I_RMY_F_square I_RMY_F_circle I_RMY_F_rhombus I_RMY_F_triangle 

Figure 4: Final Work of Indonesian Students Drawing Ramakien and Ramayana 

Source: Halim et al.  
 

Thai Student Works Drawing Ramakien  

T_RMK_F_square T_RMK_F_circle T_RMK_F_rhombus T_RMK_F_triangle 

Thai Student Works Drawing Ramayana 

T_RMY_F_square T_RMY_F_circle 

 

T_RMY_F_rhombus  T_RMY_F_triangle 

Figure 5: Thai Student Final Work Drawing Ramakien and Ramayana 

Source: Halim et al.  
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The data shown above are the final projects of four students for this study, all of whom 

have formal education backgrounds but come from diverse nations and cultures. Individual 

features and drawing styles of pupils from both countries can be seen in their final pieces. 

This information will be evaluated using Ethnomathematics, with a focus on recognizing 

basic geometric shapes, as detailed below. The study of basic geometric shapes will be used as 

a reference for examining the students’ work. The fundamental shapes are as follows: 
 

 
Figure 6: Basic Geometric Shapes 

Source: Halim et al.  

 

In this research, the final works of the students will be analyzed based on the categories 

of drawing styles provided earlier. These categories include: 
 

Table 1: Rhombus-shaped Media 

Final Work–Rhombus  Analysis Findings 

  Basic geometric shapes such as 

triangles, circles, and rotated 

squares resembling rhombuses 

were identified in the artwork. 

These shapes dominate the 

drawings, which have a flat 

quality. The basic geometric 

shapes are fragmented, following 

the composition chosen by the 

students who created them. 

  

In this image, basic geometric 

shapes include circles and 

rhombuses, with circles being the 

most frequently encountered and 

repeated shape. The drawing has 

a flat and overlapping nature, 

featuring numerous ornaments 

and figures that are cut based on 

the composition. 
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Final Work–Rhombus  Analysis Findings 

 
 

The basic geometric shape in this 

student’s drawing is the isosceles 

triangle, showcasing a full-body 

character shaped like a triangle 

and depicting repeated instances 

of the triangle shape. 

 

 

There are three basic geometric 

shapes present: triangles, large 

rhombi in the depicted character, 

and circular shapes in the basic 

ornament of clouds. 

 

Table 2: Triangular-shaped Media 

Final Work–Triangular  Analysis Findings 

  

The basic geometric shapes 

found in this drawing are 

rhombi, large triangles, and 

squares, with repeated 

instances of the square shape. 

The image demonstrates the 

use of a repetition system. 

  

In the analysis of this image, 

basic geometric shapes 

include isosceles triangles 

depicted both upside down 

and right side up, as well as 

rhombi resembling trays that 

form new patterns and 

ornaments. The drawing is 

symmetrical. 
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Final Work–Triangular  Analysis Findings 

  

The isosceles triangle serves as 

the basic geometric shape in 

this student’s drawing. It 

portrays a full-body character 

shaped like a triangle and 

repeats the triangular form 

throughout the image. 

 
 

There are four basic 

geometric shapes in the form 

of equilateral triangles, 

isosceles triangles, rectangles, 

and intersected circles used to 

create ornaments in the 

drawing. The use of this two-

layer system adds a story 

telling effects to the image. 

 
Table 3: Circle-shaped Media 

Final Work–Circle Analysis Findings 

  

The basic geometric shapes 

found in this drawing are 

rhombi, large triangles, and 

squares, with repeated instances 

of the square shape. 

  

In the analysis of this image, 

basic geometric shapes include 

isosceles triangles depicted both 

upside down and right side up, 

as well as rhombi resembling 

trays that form new patterns 

and ornaments. 
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Final Work–Circle Analysis Findings 

 
 

The isosceles triangle serves as 

the basic geometric shape in 

this student’s drawing. It 

features a full-body character 

shaped like a triangle, depicting 

the repeated use of the triangle 

form to create the setting in the 

image. 

  There are four basic geometric 

shapes in the form of 

equilateral triangles, isosceles 

triangles, rectangles, and 

intersected circles used to create 

ornaments in the drawing. For 

example, crescent shapes are 

used to form cloud ornaments 

and wave ornaments. 

 
Table 4: Square-shaped Media 

Final Work–Square  Analysis Findings 

  

The drawing is created with 

symmetric representation and 

features two basic geometric 

shapes: squares and isosceles 

triangles. The uniqueness of 

this image is observed in the 

way the student draws 

diagonally, transforming the 

squares into rhombus.  

  

In the analysis of this image, 

basic geometric shapes include 

triangles, rhombi, and circles. 

The circular shapes are found 

in the figures depicting the 

faces of the characters. The 

symmetric representation 

divides the space evenly both 

vertically and horizontally. 

157

D
ow

nl
oa

de
d 

by
 E

rw
in

 A
rd

ia
nt

o 
H

al
im

 o
n 

F
ri 

Ju
n 

28
 2

02
4 

at
 1

9:
10

:1
4 

P
M

 C
D

T



THE INTERNATIONAL JOURNAL OF DESIGN EDUCATION 

 

 

 

Final Work–Square  Analysis Findings 

  

The basic geometric shapes in 

this student’s drawing are 

circles and squares, featuring 

full-body characters. The use 

of an overlay system is 

centered within the square 

shape. 

  

The dominant shape in this 

image is the circle, almost 

covering the entire 

composition, with a small 

section featuring rhombi. The 

drawing is identified by a 

symmetrical system on both 

the right and left sides, and the 

main character is drawn larger. 

Repetition is also evident in 

the circular areas, repeating 

multiple times. 

 
In this study, ethnomathematics may be seen in various portions of each artwork 

generated by Indonesian and Thai students. This is consistent with Ascher’s definition of 

ethnomathematics as mathematics that emerges and develops inside a specific culture 

(Puspadewi and Putra 2014). 

Discussion  

According to the analysis of the photos above, cultural disparities, educational system 

differences, and diverse cultural origins have no effect on the achievement of a piece of art 

(Ukar et al. 2021). Similarly, the unconscious application of ethnomathematics becomes a 

part of every artist and designer who develops a work since individuals produce something 

distinct from what already exists, which is known as creativity (Rachmawati and Euis 2010; 

Yeni and Euis 2010). This examination reveals in each image:  
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Figure 7: Final Work of Indonesian Students Drawing Ramakien and Ramayana 

Source: Halim et al.  
 

The eight images in Figure 7, drawn by two Indonesian students of different genders 

using different media, show a similarity in drawing style, particularly in the cropping and 

close-up presentation of popular characters. The students’ drawings show the usage of ideal 

proportions or balance, such as symmetrical proportions, providing an idealized look in 

which the top and lower regions of the human body are balanced (Subagiyo and Sulistyo 

2013). This is confirmed by Renaissance architectural theory, which incorporates the concept 

of balance, which is represented by both symmetrical and asymmetrical features. Aesthetic 

principles dictate symmetry, which stresses harmony in the image (Surasetja 2000). All of 

these aspects contribute to the cultural product of ethnomathematics. 

Unconsciously, Indonesian students use basic shapes that repeat in ethnomathematics, 

such as rhombi, circles, and triangles. This helps to create new and optimal proportions in 

the layouts, making them more visually appealing. An intriguing finding from the 

ethnomathematics inquiry in the drawings is the employment of geometric shapes, such as 

triangles, in depictions of female figures and ornaments worn by the main character. This 

drawing method adheres to visual arts principles by stressing the enlargement of the primary 

character in order to produce a more noticeable presence (Tabrani 2018). 
 

 
Figure 8: Thai Students’ Final Drawings of Ramakien and Ramayana 

Source: Halim et al.  
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An additional unexpected discovery in Thai students’ artwork is uncovered through 

ethnomathematical research. Geometric shapes identified in the above image include 

isosceles triangles, circles, and rhombi. The Thai students appear to draw in a symmetrical 

system, employing geometric shapes that, unknowingly, establish a setting within the image 

and create a three-dimensional environment, enhancing the narrative quality of the drawing. 

Thai students, on the other hand, use basic geometric shapes to depict female characters and 

ornaments in the main character’s portrayal, increasing the image’s overall storytelling 

element. Another important finding in this study is the use of mathematical concepts 

(ethnomathematics) in the drawings of Indonesian and Thai students. 
 

1. Identified basic ethnomathematical shapes such as circles, squares, rhombi, 

circles, and isosceles triangles indicate the students’ thought process and 

understanding in constructing narrative drawings. 

2. Based on the analysis, there is the use of the isosceles triangle in the portrayal of 

the female figure. 
3. Two-dimensional shapes or ethnomathematics can be extracted from the 

drawings of Indonesian and Thai students in this image, enabling students to 

draw more proportionally and narratively. 
 

Further examination reveals the utilization of different transformations, such as rotation, 

repetition, and mirroring. Using ethnomathematics in the drawings of Thai and Indonesian 

students, it is possible to inspire other students and educators to create artwork that is 

strengthened by the use of ethnomathematics. The discovery of geometric shapes in the Thai 

and Indonesian student’s drawings demonstrates that holy geometry is still employed 

unknowingly today. Before we go any farther, let us first look at sacred geometry: 

Sacred Geometry 

Geometry (Hejazi 2005) is a discipline of mathematics that deals with the interactions 

between points, lines, angles, and figures in space. Sacred geometry ascribes meanings to 

specific mathematical shapes and proportions, and studies spatial order using measures and 

relationships of forms (Brewer 2019). 
The concept of Sacred Geometry has been a significant philosophical influence for 

renowned painters of the Middle Ages and Renaissance, including Leonardo da Vinci and 

Michelangelo, impacting the execution of their artistic endeavors (Hendricks 2009). The 

famous Vitruvian Man, for example, depicts the proportions of the human figure through the 

combination of geometric squares and circles, creating harmony between both the higher and 

lower worlds, where the geometric circle symbolizes the spiritual realm, and the squares 

represent the human realm (Hendricks 2009). The first geometric sign constructed by mankind, 

known as Sun Geometry, is a combination of circles with a central point or rays spreading from 
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the center globally. This geometric sun symbol is acknowledged as the earliest and most 

common symbol found in prehistoric art (Hendricks 2009). In a study titled “A Mathematical 

Study of a Symbol: The Vesica Piscis of Sacred Geometry,” it was discovered that mathematics 

and sacred geometry go beyond human-made interpretations. They serve as symbolic 

representations of the relationship between God and human life, which are integrated into 

scientific and philosophical studies (Sparavigna and Baldi 2016). Geometry is commonly 

associated with Classical Greece and prominent figures like Pythagoras, Plato, and Euclid. 

Euclid wrote the first actual textbook on the subject, which is known as Elements. Additionally, 

the ancient order of Freemasons has held Geometry in high esteem and reverence. This 

association dates back to the great Cathedral Building era of the twelfth through the fourteenth 

centuries, from whom modern Masons derive their family line (Carlson 2012).  
The oldest human-made geometric symbol known as Sun Geometry is a composition of 

a circle with a central point or with rays emanating from its center universally. This geometric 

sun symbol is thought to be the earliest and most common symbol in prehistory (Hendricks 

2009). The idea of sacred geometry is visible in this study through the drawings of pupils 

from Thailand and Indonesia with diverse educational and cultural backgrounds. 

The following is an overview of the findings of the use of holy geometry in Ramakien 

and Ramayana artwork by Thai and Indonesian students: 

 

Figure 9: The Process of Geometric Analysis of Sacred Images of Indonesian Students 

Source: Halim et al.  

 

Figure 9 shows that students' drawings often include geometric forms. These forms can 

be seen in the characters drawn, as well as in the layouts. Students use a geometric sun system 

with a central point and systematic arrangement for the main character and other 

decorations. 
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Figure 10: Analysis of Sacred Geometry in the drawing of Thai students depicting Ramayana 

Source: Halim et al.  

 

Figure 10 displays sacred geometry with human proportions in the figure of the woman, 

portraying Sinta, the main character, created by a Thai student on a rhombus-shaped field. 

Sinta’s upper body fits within the diamond shape in this image, with her feet not touching 

the ground. This geometric shape offers a meaning similar to being in a sanctuary and on 

Earth at the same time. The proportions and geometric shapes in this artwork are not 

deliberate; they are completely spontaneous but have significant connotations related to 

sacred geometry. 

Conclusion 

There is a correlation between ethnomathematics and the drawings of Thai and Indonesian 

students in the process of developing fresh creativity. Because the concept of 

ethnomathematics is clearly apparent in their drawings, Thai and Indonesian students’ 
artworks are helpful for contextual and logical learning. It extends beyond studying 

geometric shapes to investigate ethnomathematics in culture and other works of art. Based 

on the findings of the study, mathematical principles in the drawings of students can be used 

in the learning process, particularly in revealing the various cultures of both countries. This 

promotes a knowledge of the strong relationship between mathematics and culture 

(ethnomathematics) and how it might contribute to culturally based learning. 

Aside from that, we can see those geometries, on the surface, provide guidance to rulers 

or individuals when writing a narrative, as demonstrated by the results of assessments in 

Indonesia and Thailand. Geometrical proportions serve as an aesthetically pleasing 

measuring tool. Geometric properties also influence composition and decision-making based 

on mathematical radii. In this context, sacred geometry, as opposed to other forms of 

geometry, has important implications not just for enhancing teaching with good aesthetics, 

but also for teaching good philosophy. 

This research underscores the benefits of Ambrosio’s traditional ethnomathematical 

theory, which demonstrates that diverse cultures rely on unique aspects of geometry to 
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interpret the significance of epic narratives. Additionally, variations in customs, inclinations, 

and aptitudes also impact the way the nuances of a piece of art are perceived. 

This research contribution to enhance the curriculum of formal and non-formal 

education by integrating the creative process of mathematics in the creation of art, which will 

help students understand that mathematics can play an important role in the creative process. 

This will create awareness among students from the beginning that mathematics can improve 

their creative skills. 

Limitations 

The research is limited in its discussion of geometric shapes, specifically circles, squares, 
triangles, and rhombuses. Nevertheless, these fundamental shapes are integral to forming 
more complex figures. 
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