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Abstrak 
Motif anyaman pada dinding anjung Rumah Bubungan Tinggi menampilkan pola berulang 
yang dapat dimodelkan sebagai barisan biner. Penelitian eksploratif kualitatif ini 
merepresentasikan orientasi bilah sebagai digit 1 dan 0, kemudian menganalisis 
periodisitas, memformulasikan aturan berbasis modulo, serta melakukan konversi biner–
desimal–karakter untuk menautkan motif tradisional dengan struktur pengodean 
informasi digital. Hasil menunjukkan motif membentuk barisan biner deterministik 
berperiode tertentu yang dapat dijelaskan melalui fungsi modulo. Berdasarkan pemetaan 
digit–arah bilah, disusun pula model konseptual steganografi: penyisipan pesan biner 
melalui variasi orientasi bilah tanpa mengubah karakter visual motif. Temuan ini 
menegaskan potensi motif anyaman sebagai media representasi informasi sekaligus 
konteks budaya untuk pembelajaran matematika diskret melalui tugas bertahap 
(pengodean motif, identifikasi unit ulang/periode, penurunan aturan modulo, dan konversi 
bilangan). 
Kata Kunci: etnomatematika; motif anyaman; barisan biner; matematika diskret; 
steganografi. 
 

Abstract 
Motif weaving on the anjung wall of the Rumah Bubungan Tinggi exhibits repeating 
patterns that can be modeled as binary sequences. This qualitative exploratory study 
encodes strip orientation as 1 and 0, then examines periodicity, formulates modulo-based 
rules, and performs binary–decimal–character conversions to connect traditional motifs 
with the basic structure of digital information encoding. The results show that the motifs 
form deterministic binary sequences with specific periods that can be described using 
modulo functions. Based on digit-to-orientation mapping, the study also proposes a 
conceptual motif-based steganography model: embedding binary messages through 
variations in strip orientation without altering the motif’s overall visual character. These 
findings highlight the potential of weaving motifs as both an information representation 
medium and a cultural context for discrete mathematics learning through stepwise tasks 
(motif encoding, identification of repeating units/periods, derivation of modulo rules, and 
number conversion). 
Keywords: ethnomathematics; weaving patterns; binary sequences; discrete 
mathematics; steganography. 
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I. INTRODUCTION 

The development of ethnomathematics 

over the last two decades has shown that 

cultural practices are a rich source for the 

construction of mathematical knowledge 

(Gerdes, 1999; Rosa & Orey, 2013; Riadi, 

Turmudi, & Juandi, 2024; Roesdiana et al., 

2025). This perspective emphasizes that 

the patterns, symbols, and structures 

embedded in cultural artifacts are not 

merely aesthetic expressions, but reflect 

the cognitive activity of communities in 

solving problems and organizing everyday 

experience. Recent studies further 

reinforce that integrating cultural elements 

into mathematics instruction can support 

the development of mathematical literacy, 

conceptual understanding, reasoning 

ability, and learning motivation among 

both school and university students 

(Hunter, 2021; Sari et al., 2024; Putra, 

Novita, & Usman, 2025). These findings are 

consistent with the view that cultural 

patterns can function as conceptual bridges 

that help university students connect 

concrete experience with abstract 

mathematical representations (Amit & Abu 

Qouder, 2017; Lestari et al., 2022). 

In the context of Banjar society, the 

Rumah Bubungan Tinggi is a cultural 

artifact that is particularly rich in 

mathematical value, especially in the 

bamboo weaving motifs used on the right 

and left anjung walls. These traditional 

woven motifs are composed of repeated 

vertical and horizontal strips that generate 

distinctive structural patterns. Studies of 

geometric patterns in weaving techniques 

across various cultures have shown that 

such recurring structures embody higher-

level mathematical logic, especially with 

respect to sequences, symmetry, 

periodicity, and symbolic representation 

(Arribay, 2025; Rosa & Orey, 2011, 2019). 

Nevertheless, most ethnomathematics 

research has focused on primary and 

secondary education, while the use of 

cultural artifacts in university-level 

mathematics instruction, particularly in 

relation to discrete mathematics, remains 

relatively limited (Hidayati & Prahmana, 

2022; Schüler-Meyer, 2019). This gap 

indicates the need for more innovative and 

relevant instructional models that connect 

local cultural heritage with core concepts 

underlying modern computation. 

Discrete mathematics, particularly 

binary representation, modular operations, 

and the modelling of repeating patterns, 

constitutes a fundamental component of 

computational systems. Binary 

representation has long served as the basic 

language of computing machines 

(Patterson & Hennessy, 2016; Wang et al., 

2025), while the ability to read patterns 

and formalize rules through modular 

functions is a key competence in algorithm 

development. When woven motifs that 

exhibit only two states—vertical and 

horizontal—are reduced to the digits 0 and 

1, these cultural structures can be mapped 

directly onto the framework of discrete 

mathematics. Such an approach aligns with 

the notion of computational thinking, 

which emphasizes the ability to organize 

patterns, perform abstraction, and 

transform representations (Denning & 

Tedre, 2019; Wing, 2006). Through binary 

representation, woven motifs are no longer 

merely aesthetic objects, but become 

symbolic systems that can be 

mathematically processed and analyzed. 

https://doi.org/10.31980/mosharafa.v14i4.3471
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Despite its foundational role in computing, 

discrete mathematics is often experienced 

by undergraduates as highly abstract and 

proof-intensive. Empirical and review-

based evidence in discrete mathematics 

education indicates that students 

frequently perceive proof writing—

particularly induction and related formal 

arguments—as one of the most challenging 

components of the course (Arnesen & 

Skartsæterhagen, 2025; Magda & Gardner-

McCune, 2025; Polycarpou, 2006). 

Research on mathematical learning further 

suggests that these difficulties are closely 

associated with students’ limited ability to 

coordinate and translate across 

representational systems; therefore, 

visualization and the use of multiple 

representations can serve as critical bridges 

from perceptible structures to formal 

symbolic reasoning (Arcavi, 2003; Duval, 

2006; Mainali, 2021; Maulandani & 

Afriansyah, 2024). Accordingly, culturally 

familiar visual artifacts such as weaving 

motifs can be positioned not only as 

motivational contexts but also as 

representational resources that make 

binary states, periodicity, and modular 

rules observable before they are formalized 

into symbolic expressions. 

Moreover, the potential of woven 

motifs to be used in modern 

steganographic techniques further extends 

their mathematical relevance. Recent 

research has shown that repetitive visual 

patterns such as traditional motifs are 

highly effective as media for hiding 

messages in information hiding schemes 

because of their consistent and redundant 

structure (Ho et al., 2009; Sajedi, 2016). 

The use of cultural motifs as cover media in 

steganography also aligns with current 

trends in integrating culture into digital 

technology that are widely discussed in 

contemporary literature (Li et al., 2022; 

Zhao, 2024; Septia, Handayani, & 

Ramadhan, 2024). Thus, the motifs of 

Rumah Bubungan Tinggi not only embody 

mathematical patterns but also hold 

applicative potential in the contexts of 

information security and digital literacy. 

Integrating the analysis of traditional 

motifs into university-level mathematics 

instruction offers substantial opportunities 

to improve the quality of learning. 

Numerous studies have shown that 

ethnomathematics-based and culturally 

contextualized instruction can enhance 

higher-order mathematical understanding, 

including modelling ability, abstract 

reasoning, and problem-solving skills (Nur 

et al., 2020; Putri et al., 2024; Saironi, 

2022). Through such approaches, students 

can perceive direct connections between 

culture, formal mathematics, and 

technology, thereby making learning 

experiences more meaningful and relevant. 

This approach also supports the direction 

of twenty-first-century curricula, which 

demand mathematical literacy, digital 

literacy, and appreciation of local culture as 

integral components of global competence 

(Qolbi & Afriansyah, 2024; Komalasari, 

2021; Niemi et al., 2018). 

In light of these findings, the present 

study aims to examine the mathematical 

structure of the woven motifs of Rumah 

Bubungan Tinggi and to develop a binary 

representation that can be linked to 

concepts of discrete mathematics and 
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elementary steganographic techniques. 

The objectives of this study are to identify 

the mathematical patterns in the woven 

motifs, to construct formal rules that 

describe these patterns, to relate them to 

systems of digital information 

representation, and to develop a learning 

model that is pedagogically relevant for 

pre-service mathematics teachers. This 

research is expected to make a substantive 

contribution to the development of 

advanced ethnomathematics and to offer 

an innovative approach to mathematics 

instruction in higher education. 
 

II. METHOD 

This study employs a qualitative 

exploratory approach aimed at uncovering 

the mathematical structures embedded in 

the woven motifs of the Rumah Bubungan 

Tinggi and designing an instructional model 

that integrates these representations into 

discrete mathematics learning. This 

approach was selected because the 

research focuses on an in-depth analysis of 

cultural artifacts and their transformation 

into formal representations, rather than on 

testing empirical treatments in a classroom 

setting. The data consist of visual 

documentation of bamboo weaving motifs 

found on the anjung walls of the Rumah 

Bubungan Tinggi, which display authentic 

variations of tight, medium, and loose 

patterns that reflect the traditional 

weaving skills of the Banjar community. 

Observation Instrument and Selection 

Criteria. Data were collected using a 

structured non-participant observation 

sheet supported by photo documentation. 

The observation sheet recorded: (a) the 

panel location on the anjung wall, (b) motif 

characteristics and weaving density (e.g., 

rapat, liris, and longgar), (c) a sketch of the 

observed segment, (d) the sequential 

coding of strip orientation into binary 

digits, and (e) field notes on visibility and 

motif completeness. Because the study did 

not impose a fixed number of strips per 

segment, binary sequences were extracted 

from segments that clearly displayed one 

or more repeating units, allowing period 

identification and pattern verification. The 

anjung wall panels were selected 

purposively because they were physically 

intact (i.e., not significantly damaged), 

enabling reliable reading of strip 

orientations and pattern repetition. In 

addition, the selected weaving motif is 

commonly found across Rumah Bubungan 

Tinggi based on field observation, making it 

a representative cultural artifact for 

examining binary representation, 

periodicity, and modulo-based rules in a 

discrete mathematics learning context. 

Only panels with clear visibility, minimal 

deterioration, and sufficiently complete 

repeating segments were included for 

analysis. 

The analytical process began with 

identifying the orientation of bamboo 

strips within each motif to determine the 

fundamental repeating unit that forms the 

structural basis of the weave. The two 

primary orientations—vertical and 

horizontal—were classified and 

represented using binary digits 1 and 0. 

This recoding process establishes a direct 

bridge between traditional visual patterns 

and the symbolic language of discrete 

mathematics. Once the motifs were 

reduced to binary sequences, the analysis 

continued by determining the period 

https://doi.org/10.31980/mosharafa.v14i4.3471
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length of the pattern, constructing its 

minimal pattern block, and formulating the 

modulo function that characterizes its 

generative rule. Through this procedure, 

the repetitive structure of the motif can be 

interpreted within a more formal 

mathematical framework. 

The resulting binary representations 

were then further analyzed through their 

conversion to decimal numbers and 

subsequent mapping to alphabetic 

characters or ASCII values. This stage was 

designed to illustrate how cultural patterns 

may be conceived as informational units 

compatible with digital representation 

systems. Such conversions also provide a 

conceptual foundation for understanding 

the relationship between binary structures 

and encoding principles in information 

technology. 

The study then developed a conceptual 

model for employing woven motifs as 

media for steganography, a technique for 

embedding hidden information within 

visual patterns. This stage involved 

structuring a message into a binary 

sequence of a predetermined length and 

mapping the digits 1 and 0 to the vertical 

and horizontal strip orientations in the 

motif. The reconstruction procedure 

preserved the original visual character of 

the motif, ensuring that the embedded 

message remained imperceptible to casual 

observation. This development not only 

demonstrates the mathematical potential 

of cultural motifs but also highlights their 

connection to the foundational principles 

of digital information hiding. Accordingly, 

the research methodology encompasses 

structural motif analysis, the development 

of mathematical representations, and the 

conceptualization of binary-based 

steganography that positions culture as a 

mediating space between discrete 

mathematics and information technology. 
 

III. RESULT AND DISCUSSION 

Throughout the analysis, strip 

orientation was coded consistently as 1 for 

vertical strips and 0 for horizontal strips; all 

sequences, period analysis, and 

conversions in this section follow this fixed 

convention. The analysis of the woven 

motifs on the anjung walls of the Rumah 

Bubungan Tinggi shows that the visual 

patterns formed by the arrangement of 

bamboo strips possess structural 

characteristics that can be reduced to 

formal mathematical representations. The 

three motifs—rapat, liris, and longgar—

each display a consistent repetition of 

vertical and horizontal orientations. In the 

rapat motif (Figure 1), for example, the 

bamboo strips alternate between vertical 

and horizontal positions, producing a 

rhythmic structure that can be 

mathematically represented as 1010 1010 

1010 …. In the liris motif (Figure 2), two 

vertical strips are consistently followed by 

two horizontal strips, resulting in the 

pattern 1100 1100 1100 …. The longgar 

motif (Figure 3) features a more spaced 

arrangement, yet still maintains the two 

fundamental orientations that enable the 

construction of a binary structure. 
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Figure 1. Rapat Motif. 

 

 
Figure 2. Liris Motif. 

 

 
Figure 3. Longgar Motif. 

 

By assigning the vertical strips the digit 1 

and the horizontal strips the digit 0, the 

woven motifs can be represented as binary 

sequences that exhibit periodic properties. 

In the liris motif, the four-digit repeating 

unit 1100 serves as the fundamental block 

that generates the entire pattern. Analysis 

of this pattern indicates that the motif has 

a period length of four, allowing the value 

of the 𝑛-th term in the sequence to be 

expressed using a modulo function. This 

relationship can be formulated as follows: 

𝑓(𝑛) = {
1, 𝑛 ≡ 1, 2 (𝑚𝑜𝑑 4)
0, 𝑛 ≡ 3, 0 (𝑚𝑜𝑑 4)

 

 

This formula illustrates that the value of 

each digit in the binary sequence can be 

fully predicted based on the term’s position 

and the modulo-four operation. These 

findings reinforce that traditional cultural 

motifs contain deterministic structures 

commonly encountered in discrete 

mathematics, particularly in the study of 

periodic sequences. 

The analysis was then extended by 

linking the binary sequences to digital 

representation systems through numerical 

conversion. Each binary block obtained 

from the motif—for example, 11001—can 

be converted into a decimal number using 

the standard formula: 

decimal number = ∑ 𝑏𝑖 ∙ 2𝑖

𝑘

𝑖=0

 

For the example 11001, if the digit 

indices are counted from the right (with 

the rightmost digit as 𝑏0), the conversion 

yields: 

1 ∙ 24 + 1 ∙ 23 + 0 ∙ 22 + 0 ∙ 21 + 1 ∙ 20

= 25 

These values can then be mapped to 

letters based on alphabetical order or ASCII 

codes, allowing traditional patterns to be 

interpreted as foundational structures for 

information encoding. 

The results of this structural analysis 

subsequently serve as the basis for 

designing a conceptual steganographic 

model grounded in woven motifs. For 

illustration purposes, a word such as 

“MAKAN” can be reduced to its numerical 

representation through alphabetic 

mapping, and then converted into a five-

https://doi.org/10.31980/mosharafa.v14i4.3471
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digit binary form for each letter. For 

example: 

 
 

Each binary digit in the block is then 

mapped back onto the woven motif by 

assigning digit 1 to a vertical strip and digit 

0 to a horizontal strip. In this way, the motif 

can be reconstructed in a manner that 

embeds a particular message without 

altering the overall visual appearance. This 

process demonstrates that traditional 

motifs have the potential to function as 

cover patterns in simple forms of 

steganography, as their repetitive 

characteristics naturally support the 

concealment of information bits. 

This entire structural analysis is 

subsequently used to develop a culturally 

grounded instructional design for discrete 

mathematics. The design positions the 

woven motif as a contextual anchor for 

understanding binary representation, 

modular operations through the function 

𝑓(𝑛), the analysis of sequence periodicity, 

and binary–decimal conversion using the 

formula ∑𝑏𝑖2
𝑖 . In addition, the 

steganographic concept developed from 

the motif creates opportunities to connect 

cultural structures with the fundamental 

principles of information hiding used in 

modern technology. This instructional 

design illustrates how traditional patterns 

can serve as epistemological bridges for 

conceptualizing abstract discrete 

mathematics ideas in more concrete and 

meaningful forms. 

Accordingly, the results of the study 

encompass the identification of 

mathematical patterns within the woven 

motifs, the construction of binary 

representations and modulo functions, the 

demonstration of symbolic conversion 

from binary to decimal and character form, 

and the formulation of a conceptual 

steganography model utilizing traditional 

motifs. Taken together, these findings 

provide a solid foundation for developing a 

discrete mathematics instructional 

approach that integrates local cultural 

heritage with principles of digital 

representation. 

The analysis of the woven motifs of the 

Rumah Bubungan Tinggi reveals that the 

visual patterns formed by the arrangement 

of bamboo strips contain mathematical 

structures that naturally align with 

concepts in discrete mathematics. These 

findings reinforce the view in modern 

ethnomathematics that the patterns, 

forms, and structures found in cultural 

artifacts are manifestations of 

mathematical practices embedded within a 

community (Gerdes, 2003; Sharma & Orey, 

2017). In the context of the Banjar 

community, weaving techniques are not 

merely aesthetic or functional activities, 

but also representations of regularity and 

transformation that can be reduced into 

formal mathematical components. 

The representation of strip orientations 

in the woven motif as binary digits 1 and 0 

illustrates how cultural patterns can be 

directly translated into the symbolic 

systems used in digital technologies. This 
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visual reduction process aligns with the 

concept of abstraction in computational 

thinking (Wing, 2006; Denning & Tedre, 

2019), in which complex elements of the 

real world are transformed into simplified 

representations while preserving their 

essential underlying structure. When the 

woven patterns are translated into periodic 

binary sequences, the motifs exhibit 

deterministic characteristics commonly 

found in mathematical sequences. This 

reinforces previous research showing that 

cultural practices such as weaving, carving, 

and basketry contain repetitive patterns 

that can be formalized and analyzed 

mathematically (Enmufida et al., 2021; 

Medina et al., 2024). 

Further analysis through the 

construction of modulo functions shows 

that the structure of the motif can be 

described using precise mathematical 

rules. The correspondence between the 

positions of the woven strips and the 

values of the binary function demonstrates 

that traditional motifs embody the concept 

of periodicity, which forms a mathematical 

foundation for various computational 

applications. Constructing a modulo 

function to describe the binary sequences 

derived from the motif illustrates that 

students can be guided to understand 

modular operations not merely through 

symbolic abstraction, but through cultural 

patterns that are familiar to them. This 

approach aligns with findings indicating 

that the use of concrete contexts helps 

university students develop a stronger 

understanding of mathematical structures 

in topics such as logic and foundational 

concepts in discrete mathematics (Lubis & 

Nasution, 2017). 

The transformation of binary sequences 

into decimal numbers and subsequently 

into characters illustrates the connection 

between cultural motifs and the 

fundamental principles of data encoding in 

digital systems. The stepwise conversion 

from binary to decimal and then to 

characters reflects the basic mechanism of 

computer encoding used to map raw data 

into symbols that are readable by humans. 

(Rayuwati et al., 2019). When woven motifs 

can be mapped onto alphabetic sequences 

through their binary structure, this opens a 

new perspective in which traditional visual 

artifacts may function as symbolic 

containers for information. This finding is 

relevant to contemporary discussions on 

digital literacy, which emphasize the ability 

to understand how information is 

represented through both mathematical 

and cultural forms within technological 

ecosystems (diSessa, 2018; Hoyles et al., 

2020). 

The integration of steganographic 

concepts into the woven motifs expands 

the cultural interpretive dimension of the 

analysis. By structuring a message in binary 

form and mapping it back onto the weaving 

pattern, the traditional motif functions as 

an invisible medium for information 

storage. The fundamental principle of 

steganography in information security 

asserts that embedded messages must 

minimize distortion so that alterations to 

the medium remain visually imperceptible 

and statistically difficult to detect (Evsutin 

et al., 2020; Holub & Fridrich, 2013). 

Traditional woven motifs—rich in repetitive 

structure—serve as an ideal medium for 

this purpose. Recent studies also show that 

recurring patterns in images—including 

https://doi.org/10.31980/mosharafa.v14i4.3471
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repetitive visual structures such as cultural 

motifs—are effective as cover media in 

steganography because of their ability to 

conceal information bits in a harmoniously 

integrated manner (Bailey & Curran, 2006; 

Thiyagarajan et al., 2010). Thus, the woven 

motifs of the Rumah Bubungan Tinggi not 

only embody aesthetic value but also serve 

as potential pathways for information 

encoding within digital technology 

contexts. 

This structural analysis provides a strong 

conceptual foundation for developing an 

instructional design that integrates local 

culture with university-level mathematics 

content. The learning design formulated in 

this study demonstrates that woven motifs 

can serve as an effective context for 

understanding binary representation, the 

periodic nature of sequences, modular 

operations, number conversion, and the 

basic principles of steganography. 

Culturally grounded instructional 

approaches have been shown to enhance 

students’ mathematical understanding 

through meaningful local contexts (Mardia 

et al., 2025; Madruga, 2022; Rosa & Orey, 

2024; Samo et al., 2017). By providing 

analytical experiences grounded in 

authentic cultural contexts, this design has 

the potential to enrich students’ 

mathematical and digital literacy while 

simultaneously fostering an awareness of 

the relevance of local culture within higher 

education. 

The motif-to-binary transformation can 

be translated into a short instructional 

sequence for pre-service mathematics 

teachers in discrete mathematics courses. 

First, students observe a motif segment 

(rapat/liris/longgar) and produce a binary 

string using the fixed convention (1 = 

vertical, 0 = horizontal). Second, students 

identify the minimal repeating block and 

determine the period, then justify the 

pattern structure using positional 

reasoning. Third, students formulate a 

modulo-based rule (e.g., for period 4) and 

use it to predict any 𝑛-th term, connecting 

the motif structure to modular operations 

and algorithmic thinking. 

As an extension linking discrete 

mathematics to digital literacy, students 

convert selected binary blocks into decimal 

values and then map them to 

alphabetic/ASCII representations, followed 

by a guided discussion on how encoding 

systems represent information. Finally, the 

steganography illustration can be used as a 

design task: students propose a short 

binary message, embed it into a motif 

segment through digit–orientation 

mapping, and explain how the visual 

character is preserved. This activity 

emphasizes representation, abstraction, 

and rule-based reasoning while maintaining 

cultural relevance, and it can be assessed 

through students’ written justifications 

(period identification, modulo rule 

derivation, and conversion accuracy) and 

reflective notes on the cultural–digital 

connection. 

Overall, this discussion demonstrates 

that the woven motifs of the Rumah 

Bubungan Tinggi can function as an 

epistemological bridge between culture, 

formal mathematics, and information 

technology. The mathematical structures 

embedded within these motifs provide a 

foundation for developing innovative 
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instructional models that not only 

strengthen students’ understanding of 

discrete mathematics concepts but also 

broaden their awareness of the 

connections between traditional 

knowledge and modern technology. This 

aligns with the notion of local–global 

relations in mathematics education, which 

emphasizes the importance of linking 

culturally grounded mathematical 

experiences and practices with global 

demands through a reflective and 

equitable learning framework (Le Roux & 

Swanson, 2021. 
 

IV. CONCLUSION 

This study demonstrates that the woven 

motifs on the anjung walls of the Rumah 

Bubungan Tinggi contain mathematical 

structures that can be formalized using 

discrete mathematics. Encoding strip 

orientation as binary digits (1 and 0) 

reveals deterministic sequences with 

identifiable period lengths. The derived 

modulo functions for the 𝑛-th term, 

together with binary-to-decimal and 

character conversions, indicate a logical 

connection between traditional motifs and 

the foundational principles of digital 

information representation. In addition, 

the proposed motif-based steganography 

scheme illustrates—at a conceptual level—

how binary messages could be embedded 

through digit-to-orientation mapping while 

preserving the overall visual character of 

the motif. 

From a mathematics education 

perspective, these findings provide a 

culturally grounded representation 

pathway for teaching core topics in discrete 

mathematics, including binary 

representation, periodic sequences, 

modulo operations, number conversion, 

and introductory ideas of information 

hiding. Accordingly, the motifs can serve as 

a meaningful learning context that bridges 

formal mathematical reasoning, digital 

literacy, and local cultural heritage in 

university-level mathematics education. 

However, this work remains conceptual 

and has not been empirically tested in 

instructional settings or in more complex 

computational environments. Therefore, 

the effectiveness of the proposed learning 

sequence and the robustness of motif-

based message embedding cannot yet be 

evaluated empirically. 

Future studies are recommended in 

three directions. First, researchers should 

implement the proposed learning 

sequence with pre-service teachers and 

evaluate its impact on conceptual 

understanding (e.g., binary and modulo 

reasoning), learning motivation, and 

students’ ability to justify rules derived 

from patterns. Second, technical studies 

may conduct computational testing to 

examine the robustness of motif-based 

embedding under varied pattern windows, 

decoding constraints, and noise conditions, 

potentially supported by simple algorithms, 

digital simulations, or visual-based tools. 

Third, the structural analysis can be 

expanded by incorporating motif variations 

from other Banjar houses or comparable 

cultural artifacts from South Kalimantan, 

and by exploring additional formal 

approaches (e.g., graph theory, 

combinatorics, or pattern transformations) 

to deepen the characterization of 

mathematical features in traditional 

weaving motifs. 
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 p-ISSN: 2086-4280 
Riadi, Turmudi, Juandi, Dahlan, & Ferita e-ISSN:  2527-8827 
 

 
Mosharafa: Jurnal Pendidikan Matematika 929 

Volume 14, Number 4, October 2025 
Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika 

REFERENCES 

Amit, M., & Abu Qouder, F. (2017). 

Weaving Culture and Mathematics in 

the Classroom: The Case of Bedouin 

Ethnomathematics. In M. Rosa, L. 

Shirley, M. E. Gavarrete, & W. V. 

Alangui (Eds), Ethnomathematics and 

its Diverse Approaches for 

Mathematics Education (pp. 23–50). 

Springer International Publishing. 

https://doi.org/10.1007/978-3-319-

59220-6_2 

Arcavi, A. (2003). The role of visual 

representations in the learning of 

mathematics. Educational Studies in 

Mathematics, 52(3), 215–241. 

https://doi.org/10.1023/A:102431232

1077 

Arnesen, K. K., & Skartsæterhagen, Ø. I. 

(2025). Mathematical induction in 

education research: A systematic 

review. Educational Studies in 

Mathematics, 119(1), 79–100. 

https://doi.org/10.1007/s10649-024-

10373-x 

Arribay, L. (2025). Teaching Mathematics 

through Traditional Weaving Patterns: 

A Cultural Heritage Integration Model. 

International Journal on Culture, 

History, and Religion, 7(SI3), 75–89. 

Bailey, K., & Curran, K. (2006). An 

evaluation of Image Based 

Steganography Methods. Multimedia 

Tools and Applications, 30(1), 55–88. 

https://doi.org/10.1007/s11042-006-

0008-4 

Denning, P. J., & Tedre, M. (2019). 

Computational thinking. Mit Press.  

diSessa, A. A. (2018). Computational 

Literacy and “The Big Picture” 

Concerning Computers in Mathematics 

Education. Mathematical Thinking and 

Learning, 20(1), 3–31. 

https://doi.org/10.1080/10986065.201

8.1403544 

Duval, R. (2006). A Cognitive Analysis of 

Problems of Comprehension in a 

Learning of Mathematics. Educational 

Studies in Mathematics, 61(1–2), 103–

131. https://doi.org/10.1007/s10649-

006-0400-z 

Enmufida, Turmudi, & Hidayat, A. S. (2021). 

Study Ethnomathematics: Revealing 

Mathematics Ideas on Minangkabau 

Traditional Weaving Songkets in Pandai 

Sikek. Journal of Physics: Conference 

Series, 1806(1), 012054. 

https://iopscience.iop.org/article/10.1

088/1742-6596/1806/1/012054/meta 

Evsutin, O., Melman, A., & Meshcheryakov, 

R. (2020). Digital Steganography and 

Watermarking for Digital Images: A 

Review of Current Research Directions. 

IEEE Access, 8, 166589–166611. 

https://doi.org/10.1109/ACCESS.2020.

3022779 

Gerdes, P. (1999). Geometry from Africa: 

Mathematical and Educational 

Explorations (Vol. 10). American 

Mathematical Soc.  

Gerdes, P. (2003). Awakening of 

Geometrical Thought in Early Culture. 

MEP Publications. 

Hidayati, F. N., & Prahmana, R. C. I. (2022). 

Ethnomathematics’ Research in 

Indonesia During 2015-2020. 

Indonesian Journal of 

Ethnomathematics, 1(1), 29–42. 

Ho, Y.-A., Chan, Y.-K., Wu, H.-C., & Chu, Y.-

P. (2009). High-capacity reversible data 

https://doi.org/10.1007/978-3-319-59220-6_2
https://doi.org/10.1007/978-3-319-59220-6_2
https://doi.org/10.1023/A:1024312321077
https://doi.org/10.1023/A:1024312321077
https://doi.org/10.1007/s10649-024-10373-x
https://doi.org/10.1007/s10649-024-10373-x
https://doi.org/10.1007/s11042-006-0008-4
https://doi.org/10.1007/s11042-006-0008-4
https://doi.org/10.1080/10986065.2018.1403544
https://doi.org/10.1080/10986065.2018.1403544
https://doi.org/10.1007/s10649-006-0400-z
https://doi.org/10.1007/s10649-006-0400-z
https://iopscience.iop.org/article/10.1088/1742-6596/1806/1/012054/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1806/1/012054/meta
https://doi.org/10.1109/ACCESS.2020.3022779
https://doi.org/10.1109/ACCESS.2020.3022779


 https://doi.org/10.31980/mosharafa.v14i4.3471 

 
930  Mosharafa: Jurnal Pendidikan Matematika 

Volume 14, Number 4, October 2025 
Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika 

hiding in binary images using pattern 

substitution. Computer Standards & 

Interfaces, 31(4), 787–794. 

Holub, V., & Fridrich, J. (2013). Digital 

Image Steganography Using Universal 

Distortion. Proceedings of the First 

ACM Workshop on Information Hiding 

and Multimedia Security, 59–68. 

https://doi.org/10.1145/2482513.2482

514 

Hoyles, C., Kieran, C., Rojano, T., Sacristán, 

A. I., & Trigueros, M. (2020). 

Reflections on Digital Technologies in 

Mathematics Education Across 

Cultures. Mathematics Education 

Across Cultures: Proceedings of the 

42nd Meeting of the North American 

Chapter of the International Group for 

the Psychology of Mathematics 

Education, 69–92. 

https://doi.org/10.51272/pmena.42.20

20-1 

Hunter, J. (2021). An Intersection of 

Mathematics Educational Values and 

Cultural Values: Pāsifika Students’ 

Understanding and Explanation of 

Their Mathematics Educational Values. 

ECNU Review of Education, 4(2), 307–

326. 

https://doi.org/10.1177/20965311209

31106 

Komalasari, A. (2021). Developing 21st 

Century Education and Digital Literacy 

Skills Through Intercultural City Stories 

Project. PIONEER: Journal of Language 

and Literature, 13(1), 1–15. 

Le Roux, K., & Swanson, D. (2021). Toward 

a Reflexive Mathematics Education 

within Local and Global Relations: 

Thinking from Critical Scholarship on 

Mathematics Education within the 

Sociopolitical, Global Citizenship 

Education and Decoloniality. Research 

in Mathematics Education, 23(3), 323–

337. 

https://doi.org/10.1080/14794802.202

1.1993978 

Lestari, L., Maryati, I., Sundayana, R., & 

Afriansyah, E. A. (2022). Kajian 

literatur: Implementasi Realistic 

Mathematics Education (RME) pada 

kemampuan representasi 

matematis. Math Didactic: Jurnal 

Pendidikan Matematika, 8(1), 58-70.  

Li, M., Wang, Y., & Xu, Y.-Q. (2022). 

Computing for Chinese Cultural 

Heritage. Visual Informatics, 6(1), 1–

13. 

Lubis, A., & Nasution, A. A. (2017). How Do 

Higher-Education Students Use Their 

Initial Understanding to Deal with 

Contextual Logic-Based Problems in 

Discrete Mathematics? International 

Education Studies, 10(5), 72. 

https://doi.org/10.5539/ies.v10n5p72 

Madruga, Z. E. D. F. (2022). Ethnomodelling 

as a Methodological Alternative to 

Basic Education: Perceptions of 

Members of a Research Group. In M. 

Rosa, F. Cordero, D. C. Orey, & P. 

Carranza (Eds), Mathematical 

Modelling Programs in Latin America 

(pp. 53–69). Springer International 

Publishing. 

https://doi.org/10.1007/978-3-031-

04271-3_3 

Magda, D., & Gardner-McCune, C. (2025). 

Students’ Thoughts on Discrete 

Mathematics: Insights for Practice and 

Implications for Future Research. 

Proceedings of the 56th ACM Technical 

Symposium on Computer Science 

https://doi.org/10.31980/mosharafa.v14i4.3471
https://doi.org/10.1145/2482513.2482514
https://doi.org/10.1145/2482513.2482514
https://doi.org/10.51272/pmena.42.2020-1
https://doi.org/10.51272/pmena.42.2020-1
https://doi.org/10.1177/2096531120931106
https://doi.org/10.1177/2096531120931106
https://doi.org/10.1080/14794802.2021.1993978
https://doi.org/10.1080/14794802.2021.1993978
https://doi.org/10.5539/ies.v10n5p72
https://doi.org/10.1007/978-3-031-04271-3_3
https://doi.org/10.1007/978-3-031-04271-3_3


 p-ISSN: 2086-4280 
Riadi, Turmudi, Juandi, Dahlan, & Ferita e-ISSN:  2527-8827 
 

 
Mosharafa: Jurnal Pendidikan Matematika 931 

Volume 14, Number 4, October 2025 
Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika 

Education V. 1, 736–741. 

https://dl.acm.org/doi/abs/10.1145/36

41554.3701948 

Mainali, B. (2021). Representation in 

teaching and learning mathematics. 

International Journal of Education in 

Mathematics, Science and Technology, 

9(1), 1–21. 

Medina, M. A., Gerofsky, S., & Nicol, C. 

(2024). Weaving Indigenous 

Mathematics: Bringing Indigenous 

Ways and Stories into Conversation 

with Ethnomathematics. In C. Nicol, G. 

Knijnik, A. Peng, M. Cherinda, & A. 

Bose (Eds), Ethnomathematics and 

Mathematics Education (pp. 77–100). 

Springer Nature Switzerland. 

https://doi.org/10.1007/978-3-031-

60680-9_5 

Mardia, A., Zulkardi, Z., Putri, R. I. I., & 

Kamid, K. (2025). A Systematic Analysis 

of Effective Math Trail Characteristics 

in Mathematics Learning: A Literature 

Review. Mosharafa: Jurnal Pendidikan 

Matematika, 14(3), 823–840. 

https://doi.org/10.31980/mosharafa.v

14i3.3314 

Maulandani, S., & Afriansyah, E. A. (2024). 

Mathematical Reasoning Skills Review 

of Student Self-Regulated Learning in 

Number Pattern. Plusminus: Jurnal 

Pendidikan Matematika, 4(1), 27–46. 

https://doi.org/10.31980/plusminus.v4

i1.1685 

Niemi, H., Niu, S., Vivitsou, M., & Li, B. 

(2018). Digital Storytelling for Twenty-

First-Century Competencies with Math 

Literacy and Student Engagement in 

China and Finland. Contemporary 

Educational Technology, 9(4), 331–

353. 

Nur, A. S., Waluya, S. B., Rochmad, R., & 

Wardono, W. (2020). Contextual 

Learning with Ethnomathematics in 

Enhancing the Problem Solving Based 

on Thinking Levels. Journal of Research 

and Advances in Mathematics 

Education, 5(3), 331–344. 

Patterson, D. A., & Hennessy, J. L. (2016). 

Computer Organization and Design 

ARM Edition: The Hardware Software 

Interface. Morgan kaufmann.  

Polycarpou, I. (2006). Computer science 

students’ difficulties with proofs by 

induction: An exploratory study. 

Proceedings of the 44th Annual 

Southeast Regional Conference, 601–

606. 

https://doi.org/10.1145/1185448.1185

579 

Putra, M., Novita, R., & Usman, U. (2025). 

Friends or Foe? Secondary Students’ 

Perceptions of Mathematics in 

Acehnese Cultural 

Contexts. Plusminus: Jurnal Pendidikan 

Matematika, 5(2), 197–208. 

https://doi.org/10.31980/plusminus.v5

i2.2904 

Putri, A. R. H., Wiryanto, W., Ekawati, R., & 

Srinivasarao, U. (2024). The 

Implementation of Ethnomathematics-

Based Student Worksheet “Surya 

Majapahit” on the Circle Elements 

Material to Build Creative Thinking of 

Elementary Students. IJORER: 

International Journal of Recent 

Educational Research, 5(6), 1522–

1541. 

https://dl.acm.org/doi/abs/10.1145/3641554.3701948
https://dl.acm.org/doi/abs/10.1145/3641554.3701948
https://doi.org/10.1007/978-3-031-60680-9_5
https://doi.org/10.1007/978-3-031-60680-9_5
https://doi.org/10.31980/mosharafa.v14i3.3314
https://doi.org/10.31980/mosharafa.v14i3.3314
https://doi.org/10.31980/plusminus.v4i1.1685
https://doi.org/10.31980/plusminus.v4i1.1685
https://doi.org/10.1145/1185448.1185579
https://doi.org/10.1145/1185448.1185579
https://doi.org/10.31980/plusminus.v5i2.2904
https://doi.org/10.31980/plusminus.v5i2.2904


 https://doi.org/10.31980/mosharafa.v14i4.3471 

 
932  Mosharafa: Jurnal Pendidikan Matematika 

Volume 14, Number 4, October 2025 
Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika 

Qolbi, A. N., & Afriansyah, E. A. (2024). 

Capacity for mathematical literacy 

reviewing the learning style. Journal of 

Authentic Research on Mathematics 

Education (JARME), 6(1), 94-113.  

Rayuwati, Mustapa, M., Taliang, A., & 

Iskandar, A. (2019). Comparison of 

Encoding and Decoding Methods for 

Binary Files. Journal of Physics: 

Conference Series, 1364(1), 012024. 

https://doi.org/10.1088/1742-

6596/1364/1/012024 

Riadi, A., Turmudi, T., & Juandi, D. (2024). 

Trends of Ethnomathematics Research 

in Indonesia: A Bibliometric Analysis 

from the Scopus Database. Mosharafa: 

Jurnal Pendidikan Matematika, 13(2), 

401–414. 

https://doi.org/10.31980/mosharafa.v

13i2.1499 

Roesdiana, L., Turmudi, T., Juandi, D., 

Suhendra, S., & Dahlan, J. A. (2025). 

Meta-Synthesis: Ethnomathematics in 

Educational and Cultural Contexts Over 

the Last Decade. Mosharafa: Jurnal 

Pendidikan Matematika, 14(2), 413–

432. 

https://doi.org/10.31980/mosharafa.v

14i2.2257 

Rosa, M., & Orey, D. C. (2011). 

Ethnomathematics: The Cultural 

Aspects of Mathematics. Revista 

Latinoamericana de Etnomatemática: 

Perspectivas Socioculturales de La 

Educación Matemática, 4(2), 32–54. 

Rosa, M., & Orey, D. C. (2013). 

Ethnomodelling as a Methodology for 

Ethnomathematics. In G. A. Stillman, G. 

Kaiser, W. Blum, & J. P. Brown (Eds), 

Teaching Mathematical Modelling: 

Connecting to Research and Practice 

(pp. 77–88). Springer Netherlands. 

https://doi.org/10.1007/978-94-007-

6540-5_6 

Rosa, M., & Orey, D. C. (2019). 

Ethnomodelling as the Art of 

Translating Mathematical Practices. 

For the Learning of Mathematics, 

39(2), 19–24. 

Rosa, M., & Orey, D. C. (2024). Exploring 

Cultural Dynamism of Ethnomodelling 

as a Pedagogical Action for Students 

from Minority Cultural Groups. ZDM – 

Mathematics Education, 56(3), 423–

434. https://doi.org/10.1007/s11858-

023-01539-7 

Saironi, M. (2022). Learning with 

Ethnomathematics Based Open Ended 

Approach Improves Creative Thinking 

Ability, Curiosity Character. Jurnal 

Sosial Teknologi, 2(11), 999–1007. 

Sajedi, H. (2016). Steganalysis based on 

Steganography Pattern Discovery. 

Journal of Information Security and 

Applications, 30, 3–14. 

Samo, D. D., Darhim, D., & Kartasasmita, B. 

(2017). Culture-Based Contextual 

Learning to Increase Problem-Solving 

Ability of First Year University Student. 

Journal on Mathematics Education, 

9(1), 81–94. 

https://doi.org/10.22342/jme.9.1.4125

.81-94 

Sari, A., Putri, R. I. I., & Prahmana, R. C. I. 

(2024). Ethnomathematics in 

Indonesian Woven Fabric: The 

Promising Context in Learning 

Geometry. Mathematics Teaching 

Research Journal, 16(5), 157–185. 

Schüler-Meyer, A. (2019). How Do Students 

Revisit School Mathematics in Modular 

Arithmetic? Conditions and 

https://doi.org/10.31980/mosharafa.v14i4.3471
https://doi.org/10.1088/1742-6596/1364/1/012024
https://doi.org/10.1088/1742-6596/1364/1/012024
https://doi.org/10.31980/mosharafa.v13i2.1499
https://doi.org/10.31980/mosharafa.v13i2.1499
https://doi.org/10.31980/mosharafa.v14i2.2257
https://doi.org/10.31980/mosharafa.v14i2.2257
https://doi.org/10.1007/978-94-007-6540-5_6
https://doi.org/10.1007/978-94-007-6540-5_6
https://doi.org/10.1007/s11858-023-01539-7
https://doi.org/10.1007/s11858-023-01539-7
https://doi.org/10.22342/jme.9.1.4125.81-94
https://doi.org/10.22342/jme.9.1.4125.81-94


 p-ISSN: 2086-4280 
Riadi, Turmudi, Juandi, Dahlan, & Ferita e-ISSN:  2527-8827 
 

 
Mosharafa: Jurnal Pendidikan Matematika 933 

Volume 14, Number 4, October 2025 
Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika 

Affordances of the Transition to 

Tertiary Mathematics with a Focus on 

Learning Processes. International 

Journal of Research in Undergraduate 

Mathematics Education, 5(2), 163–

182. https://doi.org/10.1007/s40753-

019-00088-3 

Septia, T., Handayani, U. F., & Ramadhan, 

M. R. (2024). Study of Javanese 

Cultural Weton Significance Through 

Falak Science: An Ethnomathematical 

Analysis. Plusminus: Jurnal Pendidikan 

Matematika, 4(1), 17–26. 

https://doi.org/10.31980/plusminus.v4

i1.1644 

Sharma, T., & Orey, D. C. (2017). 

Meaningful Mathematics Through the 

Use of Cultural Artifacts. In M. Rosa, L. 

Shirley, M. E. Gavarrete, & W. V. 

Alangui (Eds), Ethnomathematics and 

its Diverse Approaches for 

Mathematics Education (pp. 153–179). 

Springer International Publishing. 

https://doi.org/10.1007/978-3-319-

59220-6_7 

Thiyagarajan, P., Aghila, G., & Venkatesan, 

V. P. (2010). Dynamic Pattern Based 

Image Steganography. Journal of 

Computing, 2(8). 

https://doi.org/10.48550/arXiv.1206.2

583 

Wang, T., Xie, Q., Yu, L., Pan, Z., & Zhang, 

M. (2025). A survey of binary code 

representation technology. Frontiers of 

Information Technology & Electronic 

Engineering, 26(5), 671-694.  

Wing, J. M. (2006). Computational 

Thinking. Communications of the ACM, 

49(3), 33–35. 

https://doi.org/10.1145/1118178.1118

215 

Zhao, J. (2024). Digital Protection and 

Inheritance Path of Intangible Cultural 

Heritage based on Image Processing 

Algorithm. Scalable Computing: 

Practice and Experience, 25(6), 4720–

4728. 

 

AUTHOR’S BIOGRAPHY 

Dr. Arifin Riadi, M.Pd.  
 

Born in Nagara, December 21, 
1990. A Mathematics Education 
lecturer at Universitas PGRI 
Kalimantan. Completed a 
Bachelor's degree in 
Mathematics Education at 
Universitas Lambung Mangkurat 

Banjarmasin in 2012, a Master's degree in 
Mathematics Education at Universitas Negeri 
Yogyakarta in 2014, and a Doctoral’s degree at 
Universitas Pendidikan Indonesia in 2025.  

 
Prof. Turmudi, M.Ed., M.Sc., Ph.D.  

 

Born in Ciamis, January 12, 1961. 
Currently a lecturer in the 
Mathematics Education Study 
Program at FPMIPA, Universitas 
Pendidikan Indonesia. 
Completed a Bachelor's degree 
in Mathematics Education at 

IKIP Bandung, graduating in 1986; a Master's 
degree in Math Education at La Trobe University, 
Australia, graduating in 1997; a Master's degree in 
Instructional Design at Twente University, 
Netherlands, graduating in 1999; and a Ph.D. in 
Math Education at La Trobe University, Australia, 
graduating in 2007. 

 
Prof. Dr. Dadang Juandi, M.Si. 
 

Born in Tasikmalaya, January 17, 
1964. Currently a lecturer in the 
Mathematics Education Study 
Program at FPMIPA, Universitas 
Pendidikan Indonesia. He 
completed his bachelor's degree 
at UPI Bandung in 1989, his 

master's degree at UGM in 1997 and his doctoral 

https://doi.org/10.1007/s40753-019-00088-3
https://doi.org/10.1007/s40753-019-00088-3
https://doi.org/10.31980/plusminus.v4i1.1644
https://doi.org/10.31980/plusminus.v4i1.1644
https://doi.org/10.1007/978-3-319-59220-6_7
https://doi.org/10.1007/978-3-319-59220-6_7
https://doi.org/10.48550/arXiv.1206.2583
https://doi.org/10.48550/arXiv.1206.2583
https://doi.org/10.1145/1118178.1118215
https://doi.org/10.1145/1118178.1118215


 https://doi.org/10.31980/mosharafa.v14i4.3471 

 
934  Mosharafa: Jurnal Pendidikan Matematika 

Volume 14, Number 4, October 2025 
Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika 

degree at UPI Bandung in 2000. 
 

Prof. Dr. Jarnawi Afgani Dahlan, M.Kes. 
 

Born in Sumedang, May 11, 1968. 
Currently he is head of the 
Mathematics Education Study 
Program, FPMIPA UPI Bandung. 
He completed his bachelor's 
degree at UPI Bandung in 1990, 
his master's degree at 

Universitas Airlangga in 1998 and his doctoral 
degree at UPI Bandung in 2004. 

 
Rolina Amriyanti Ferita, M.Pd. 
 

A Mathematics Education 
lecturer at Universitas Nahdlatul 
Ulama Kalimantan Selatan. 
Completed a Bachelor's degree 
in Mathematics Education at 
Universitas Negeri Yogyakarta in 
2012 and a Master's degree in 

Mathematics Education at Universitas Negeri 
Yogyakarta in 2015. 

https://doi.org/10.31980/mosharafa.v14i4.3471

