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Abstrak

Pembelajaran geometri di sekolah sering kali bersifat abstrak dan kurang memanfaatkan
sumber belajar kontekstual yang dekat dengan kehidupan sehari-hari siswa. Padahal,
warisan budaya memiliki potensi besar sebagai media pembelajaran matematika yang
menghubungkan konsep geometri dengan nilai-nilai lokal. Penelitian ini mengkaji konsep
geometri dalam arsitektur Museum Sultan Mahmud Badaruddin Il Palembang serta
potensinya sebagai sumber belajar etnomatematika. Menggunakan pendekatan kualitatif
dengan metode etnografi yang dimodifikasi, penelitian dilakukan melalui lima tahap
utama: eksplorasi awal dan identifikasi informan, pengumpulan data lapangan,
dokumentasi visual dan kontekstual, analisis data, serta interpretasi etnomatematis. Data
dikumpulkan melalui observasi, wawancara semi-terstruktur, dan dokumentasi visual,
dianalisis dengan pendekatan domain dan taksonomi, serta diverifikasi melalui traingulasi
sumber. Hasil menunjukkan elemen arsitektur museum, memuat konsep bangun datar,
bangun ruang, kesebangunan, simetri, dan transformasi geometri yang terintegrasi
dengan nilai budaya lokal. Temuan ini merekomendasikan integrasi museum dalam PjBL
dan kurikulum berbasis kearifan lokal untuk meningkatkan keterlibatan siswa, identitas
budaya, dan kompetensi guru.

Kata Kunci: Arsitektur Museum; Etnomatematika; Geometri; Pendidikan Matematika;
Warisan Budaya

Abstract

Geometry learning in schools often remains abstract and makes limited use of contextual
resources that are closely connected to students’ daily lives. Cultural heritage holds
significant potential as a medium for mathematics instruction, linking geometric concepts
to local values. This study examines the geometric concepts embedded in the architecture
of the Sultan Mahmud Badaruddin [l Museum in Palembang and explores its potential as a
learning resource within an ethnomathematics framework. Employing a qualitative
approach with a modified ethnographic method, the research was conducted in five main
stages: initial exploration and informant identification, field data collection, visual and
contextual documentation, data analysis, and ethnomathematical interpretation. Data
were collected through observations, semi-structured interviews, and visual
documentation, analyzed using domain and taxonomic approaches, and verified through
source triangulation. The results indicate that the museum’s architectural elements
contain concepts of plane figures, solid figures, similarity, symmetry, and geometric
transformations, all integrated with local cultural values. The study recommends
integrating museums into PjBL and local wisdom-based curricula to enhance student
engagement, strengthen cultural identity, and improve teachers’ competencies.
Keywords: Museum Architecture; Ethnomathematics; Geometry; Mathematics Education;
Cultural Heritage
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l. INTRODUCTION

Culture  represents the tangible
manifestation of creativity, values, and
knowledge systems that evolve within a
society. Continuous interaction between
humans and their surroundings shapes
(Utari et al, 2021;
& Muslim, 2024).

Every cultural artifact-whether traditional

cultural heritage

Prabawati, Mulyani,
product, works of art, or architectural

designs, reflects a structured way of
thinking that often embeds mathematical
elements, either intentionally or
unintentionally. Mathematics, particularly
geometry, is not an isolated discipline;
rather, it emerges from human need to
understand, represent, and transform the
surrounding world. This view aligns with
(1994), that

mathematics is deeply interwoven with

Bishop who emphasized

culture and permeates all aspects of

human life, regardless of geographic
context. Such integration provides a rich
foundation for learning, fosters active
learner engagement, and reinforces the
understanding that mathematical concepts
are inherently embedded in cultural
practices (Jia & Meng Zhang, 2023).
Ethnomathematics examines the
between culture and
(Nova & 2022;

Nursyamsiah et al.,, 2024). It investigates

interplay

mathematics Putra,
how mathematical concepts are expressed
through cultural practices, such as counting
systems, measurement methods, design
patterns, architecture forms, and
traditional games (D’Ambrosio & Paulo,

2001; Riadi, Turmudi, & Juandi, 2024).

Integrating local culture, through
ethnomathematics can reshape
perceptions of mathematics,

demonstrating its relevance in everyday life
(D’Ambrosio & Knijnik, 2020; Herawaty &
Widada, 2018; Widada et al.,, 2019). In
mathematics education, teachers are
therefore encouraged not only to present
mathematical concepts in abstract form
but also to connect them with students’
cultural and daily experiences (Setiana et
al., 2021; Kristial et al., 2021; Syafriafdi et
al.,, 2019). Such cultural contextualization
makes learning  mathematics  more
meaningful and accessible, particularly for
students who rely

elementary school

heavily on concrete experiences and
contextual examples to develop conceptual
understanding (Zulkardi, 1999; Afriansyah,
2022).

Palembang, a city in Indonesian rich in
cultural heritage, offers abundant potential
as a contextual resource for mathematics
education. The city’s diverse cultural assets
include museums (Lisnani et al., 2020;
Lisnani et al.,, 2022), mosques (Lisnani &
Gustira, 2023), traditional dances (Rawani
et al., 2023; Hartatiana et al., 2023), and
the renowned songket woven fabric (Sari et
al., 2024; Sanita & Susanti, 2024). From an
ethnomathematical perspective, museums
are particularly compelling because they
preserve tangible artifacts that integrate
cultural meaning with mathematical form.
Previous studies in Palembang have
primarily focused on the Balaputra Dewa
Museum, examining plane figures in
cultural artifacts (Lisnani et al., 2020) and
conducting ethnomathematical analyses of
the traditional Limas House (Lisnani et al.,
2022).

potential of cultural artifacts to represent

While these works reveal the

mathematical ideas, they remain limited in
scope, addressing only selected objects and
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overlooking other culturally significant
sites.

One such underexplored site is the
Sultan Mahmud Badaruddin |l

strategically located along the Musi River

Museum,

near the Ampera Bridge and Kuto Besak
Fort. Despite its cultural and historical
importance, few studies have examined
this museum from an ethnomathematical
perspective. Built between 1823 and 1825
on the ruins of the former Kuto Lamo
the building blends
with
features. Its symmetrical floor plan (32

Palace, European

architectural styles local cultural
\times 22 \times 17 meters) is crowned
with a distinctive square-based pyramid
roof. Architectural details, such as floor
layout, window shapes, building symmetry,
and carved ornamentation, incorporate

geometric  concepts including  two-

dimensional and three-dimensional shapes,
symmetrical and geometric

2024;

patterns,
transformations (Agustin et al.,
Sulistiawan et al., 2023).

However, no prior research has
identified and

these geometric features or explored their

systematically analyzed

pedagogical potential as  contextual
resources for mathematics education. In
particular, there is a notable gap in studies
that connect the geometric characteristics
of the Sultan Mahmud Badaruddin I
Museum  with

structured educational

framework designed to enhance
elementary students’ spatial literacy. This
gap an underutilization of the museum’s
cultural-mathematical richness in
classroom practice.

This

ethnomathematical

a comprehensive
of the

study offers
exploration

museum’s architectural and decorative
elements, focusing on their underlying
Unlike

examined other

geometric  principles. previous

research, which has
cultural sites or treated cultural context in
a fragmented manner, this study positions
the museum as a holistic, authentic
learning environment. It aims to provide
educators with culturally grounded tools
for teaching geometry that strengthen
students’ spatial reasoning and connect
mathematical knowledge to their lived
experiences.

Accordingly, the present study seeks to
explore the geometric concepts embedded
in the

ornaments of the

elements and
Mahmud
Badaruddin Il Museum in Palembang, with

architectural
Sultan

the goal of utilizing them as a foundation
for contextual geometry learning in the
region. In doing so, it contributes to the
ethnomathematics literature in Indonesia
by linking cultural heritage with the

development of spatial literacy in

elementary education.

Il. METHOD

This study, conducted from October 24,
2024 to November 1, 2024, with the aims
of investigating
embedded in
employing a

geometric  concepts

cultural architecture by
qualitative methodology
supported by an ethnographic approach.
Ethnography allows researchers to engage
meaningfully with cultural settings and
uncover the

meanings and practices

underlying mathematical thinking as it
naturally emerges in real-world contexts.
As highlighted in previous studies (Rosa &

Orey, 2021; Presmeg, 2020; Knijnik, 2024;
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Andersson et al., 2023), this approach is  ethnomathematical insights into culturally
valuable for identifying local mathematical  responsive pedagogical practices. The
practices that are often underrepresented  researcher acted as a participant observer,
in conventional curricula. The method used  enabling in-depth engagement with the
in this study is both empirical and cultural context under investigation.
theoretical, designed to describe and A modified version of the ethnographic
analyze  mathematical activities and  stages by Spradley (1979) was applied,
geometric representations as they are streamlined into five main phases: initial
expressed within culturally grounded  exploration and informant identification,
environments. This methodological stance  field data collection, visual and contextual
aligns with sociocultural perspectives on  documentation, data  analysis and
mathematics and  emphasizes  the triangulation, and ethnomathematical
importance of incorporating  interpretation (Figure 1).

Initial Exploration

Visual and Contextual

and Informant Documentation

Identification

1. Conducting ethnographic
interviews

2. Recordinginterview
results

3. Performing direct
observations

1. Conducting visual
documentation

. Recording spatial and
cultural contexts

Conducting an
initial literature
review

2. ldentifying key
informants

Field Data
Collection

Ethnomathematica
| Interpretation f . N
\ ’ 1. Analyzingthe data

2. Conducting triangulation

1. Interpretingthe findings
2. Compiling the exploration
report

[ |

Data Analysis and

} Triangulation

Figure 1. Modified Ethnographic Stages based on Spradley’s model (1979)

1. Initial Exploration and Informant aspects and structural features of the
Identification museum, such as local historians,
The first stage involved a literature  architects, and museum administrators.

review on the history and architectural 2. Field Data Collection

characteristics of the Sultan Mahmud The second stage consisted of

Badaruddin Il Museum. This review ethnographic interviews guided by a semi-

included historical documents, museum  structured interview protocol. The

archives, and references on local and interview guide covered four thematic
colonial architecture. At this stage, key areas, including: (1) historical background
informants were also identified using and cultural significance of the museum’s
purposive sampling, specifically individuals  architecture, (2) symbolic meanings
with extensive knowledge of the cultural embedded in  specific  architectural
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elements and ornaments, (3) functional
and structural aspects related to geometric
forms, (4)

perceptions regarding the

potential use of these features in
mathematics learning. The semi-structured
format  ensured  consistency  across
interviews while allowing flexibility to
Data

interviews were supplemented with field

explore deeper insights. from
notes and reflective journals documenting
the narratives and interpretations provided
by the informants. Additionally, direct on-
site  observations were conducted to
examine the geometric elements within the
museum’s structure and spatial
arrangement.
3. Visual and Contextual Documentation
The third stage focused on recording
data.

sketches of

and contextualizing visual

Photographs, video, and
identified geometric forms were collected
to capture both structural details and their
within  the

functional context of the building.

placement cultural and
4. Data Analysis and Triangulation

In the fourth stage, data were analyzed
using domain and taxonomic approaches to
classify the geometric forms into specific

categories. Source triangulation was
employed by comparing and cross-
validating information obtained from

interviews, field observations, and visual
documentation to ensure the consistency,
credibility, and confirmability of the
findings.
5. Ethnomathematical Interpretation

The fifth stage involved interpreting the
identified geometric elements within the
framework of mathematical knowledge

embedded in local culture. The primary aim

of this stage was to identify the potential
for integrating these geometric concepts
into mathematics education, particularly in
ways that support culturally responsive
teaching and the development of students’
spatial reasoning skills.

Ill.  RESULT AND DISCUSSION

A. |Initial Exploration and Informant
Identification

identified the

Sultan Mahmud Badaruddin | Museum as a

The initial exploration

site rich in architectural features that
incorporate geometric concepts and reflect
the cultural values of Palembang. Key
informants, selected through purposive

sampling, included local historians,
museum administrators, and conservation
architects. Insights from these initial
interviews guided the mapping of primary
elements for further observation, such as
the floor plan, roof structure, columns,
doors, windows, stairs, roof supports, and

ornamental details.

B. Field Data Collection

Data collected through semi-structed
interviews, participatory observations, and
reflective note-taking revealed that the
architectural design embodies symbolic
meanings rooted in the cultural heritage of
Palembang. Two prominent mathematical-
cultural concepts identified were symmetry
and the square. Symmetry is regarded as a
representation of social balance and
harmony (Purbadi et al., 2020; Iwuanyanwu
et al., 2024). While, the square symbolizes
stability and order, serving as the
foundation of Palembang’s multicultural

social fabric (Djumrianti et al., 2024). The
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recurring square patterns in the building’s
design serve both as an aesthetic features
and as mediums for conveying socio-
cultural messages, strengthening visitors’
emotional engagement with the local
heritage.

Observations of the floor plans revealed
that each level of the museum contains
nine main rooms arranged in a grid pattern.
This with

mathematical concepts of matrices and

spatial arrangement aligns
coordinate systems, while also optimizing
visitor circulation and enabling systematic
exhibition organization (Mandaka et al.,
2023). This regularity mirrors socio-cultural
principles of order (Widharetno & Saleh,
2022) and offers potential for integration

into geometry learning through real-life

contexts.
Additional architectural elements
include approximately 30 Doric-style

columns per floor, historically associated
with order and stability (Vozniak et al,
2020). The doors and windows, many of
which

contribute to both visual aesthetics and

feature  semi-circular  arches,

reinforcement  of  symmetrical and
harmonious design principles. From an

ethnomathematical  standpoint, these
shapes illustrate geometric concepts such
as arc length and similarity, while
simultaneously reflecting the cultural value
of social harmony (Purbadi et al., 2020;

Neonbasu et al., 2024; Chitima & Mmakola,

2023).
The museum’s exterior staircase
comprises 21 concrete steps with a

consistent gradient, offering a practical
example for introducing the mathematical
concept of slope. The spiral staircase-
locally known as the rumah keong (“snail

house”)-symbolizes cycles of life, historical
journeys, and the progression of
knowledge. This form aligns with the
museum’s role as both a guardian of
history and a center of education, while
providing  opportunities to  explore
geometric transformations and recurring
mathematical patterns. Overall, these
findings demonstrate that architectural
elements grounded in local cultural wisdom
can serve as effective contexts for teaching
formal mathematical concepts. Consistent
with  the principles of Pendidikan
Matematika Realistik (PMRI),

such integration bridges abstract geometry

Indonesia

with students lived experiences, fostering
deeper understanding and engagement.

C. Visual and Contextual Documentation
Visual documentation, obtained through
photographs, video recordings, and
sketches, captured a range of geometric
elements embedded in the architectural
design of the Sultan Mahmud Badaruddin |l
Museum.
1. Floor Plan
The

features a symmetrical layout dominated

museum’s  spatial organization

by rectangular and square forms. A
rectangle is a plane figure with two pairs of
parallel sides of unequal lengths and four
right angles, whereas a square is a special
type of rectangle in which all four sides are
equal in length and all angles are right

angles.
et =
af T
Sl e
L.l —4
| - . e
(@) (b)
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Figure 2. Floor Plan: (a) First Floor, (b) Second Floor
of the Museum

As shown in Figure 2, both the first and

second floors display a proportional and

well- balanced arrangement of rooms,

resulting in a coherent and harmonious

spatial organization. This symmetrical
configuration enhances the building’s
functionality by enabling visitors to

navigate the space with ease, move
comfortably, and engage in effective social
interactions. The orderly layout also
contributes to an intuitive and enjoyable
learning environment. These findings are
consistent with Purbadi et al. (2020), who

highlight the role of symmetry in fostering

spatial harmony and improving user
comfort.
2. Pyramid Roof

The roof of the Sultan Mahmud

Badaruddin Il Museum is constructed in the
form of a square-based pyramid, a three-
dimensional geometric solid with a
guadrilateral base and four triangular faces
This

not only enhances

converging at a single apex.

architectural form
structural stability but also allows for

efficient load distribution.

af

Figure 3. The Museum’s Square-Based Pyramid Roof

At the roof’s apex sits an ornamental
finial known as a simbar, crafted in the
shape of a jasmine flower. This decorative
element carries symbolic meanings of

majesty, protection, tradition, politeness,
and harmony (Choo et al., 2022). The
incorporation of a square-based pyramid
roof  reflects traditional Indonesian
architectural principles, which emphasize
beauty, simplicity, and cultural symbolism.

From a functional standpoint, this design

offers practical advantages, including
increased building longevity, reduced
maintenance  needs, and  effective

rainwater drainage due to its steep slope,
thereby preventing water accumulation

and minimizing the risk of structural

damage.

In addition to its three-dimensional
form, the roof also integrates two-
dimensional geometric patterns, most

notably trapezoids. A trapezoid is defined
as a quadrilateral with exactly one pair of
parallel sides of unequal lengths (lkawati &
Wardana, 2022). The use of trapezoidal
shapes enhances the roof’s distinctive
visual appeal and contributes to spatial
within the

layout. As

harmony traditional

architectural noted by
Luntungan et al. (2022), the presence of
elements how

trapezoidal exemplifies

plane  figures can be seamlessly
incorporated into architectural designs that
both reflect and preserve local cultural
identity.
3. Cylindrical Columns

The Sultan Mahmud Badaruddin |l
Museum incorporates cylindrical columns
as key architectural elements, serving both
structural and aesthetic functions. A
cylindrical column is defined as three-
dimensional solids with two parallel circular
bases connected by a curved surface. In the
these  columns

museum’s  structure,
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provide effective support for the roof and
floors, while evenly distributing loads to
the foundation (Ali & Hakim, 2024).

From a  functional  perspective,
cylindrical columns offer superior load-
bearing capacity and structural stability
compared to square or rectangular
columns. Aesthetically, they contribute to
the building’s elegance and visual harmony.
Khanza (2023) highlights that composite
cylindrical columns can achieve an optimal
strength and visual
Mahardika et al.

(2023) emphasize that the selection of

balance between
appeal. Furthermore,
materials and geometric forms, including
cylindrical designs, plays a crucial role in
ensuring the structural strength, durability,
and longevity of a building (Figure 4).

Figure 4. Cylindrical Columns of the Museum
4. Flooring

The flooring of the Sultan Mahmud
Badaruddin Il Museum exhibits diversity in

both material and geometric patterns. The
first floor, which has been renovated, is
paved with square granite tiles, while the
second floor retains its original tembesu
wooden flooring, supported by wooden
frames and H-beam steel structures.

Across the museum, flooring designs
predominantly  feature  square and
rectangular shapes, consistent with the
definitions provided in the symmetrical

floor plan section. On the first floor, the

use of square granite and ceramic tiles is
paired with rectangular wooden tiles on
the second floor, reflecting a deliberate
balanced between aesthetics, functionality,
and material sustainability.

The selection of flooring materials was
influenced by considerations of strength
and durability, while also maintaining visual
appeal and architectural harmony. As
observed by Liu (2025) and Ridhwan et al.
(2025), the appropriate choice of material
and geometric form not only enhances user
comfort but also preserves the cultural and

historical of heritage buildings (Figure 5).

Figure 5. Square and Rectangular Floor Tiles
5. Doors and Windows

The main entrance of the Sultan
Mahmud Badaruddin Il Museum consists of
three arched gateways, each measuring

approximately 3.5 meters in height and 3

meters in width. Most interior doors
employ a double-leaf designs with
dimensions of 2.4 \times 1.5 meters, and
several incorporate upper ventilation
panels. These gateways combine
rectangular frames with curved tops,

creating a harmonious blend of functional
and aesthetic elements (Figure 6).
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Figure 6. Museum Doors

Historically, rectangular doors in
traditional architecture have been closely
associated with classical aesthetics and
cultural identity. At the museum, this
design-enhanced by curved upper sections-
produces a visually striking facade,
improves accessibility and air circulation,
and strengthens cultural connection with
visitors (Li & Huang, 2020; Cobut et al,,
2015).

The museum’s windows, while
exhibiting variations in style and material,
generally maintain consistent dimensions
of approximately 2.2 \times 1.5 meters
with a wall thickness of around 60 cm.
These include traditional krepyak wooden
shutters, glass-panel combinations, and
semi-circular ventilation forms (Figure 7).
windows,

Rectangular widely used in

various cultural contexts, are effective in

optimizing  natural light, improving
ventilation, and creating a sense of spatial
openness (Lazmi & lkaputra, 2021).

Frequently framed with ornamental details,
these windows highlight structural beauty
while maintaining their functional purpose
(Rapi et al.,, 2024). From an educational
standpoint, such geometric elements,
rectangles, arches, and semi-circular forms
can be

meaningfully integrated into

mathematics instruction. By connecting
these real-world architectural features with
formal geometric concepts, teachers can
foster contextualized learning experiences
that align with the principles of culturally
education

responsive mathematics

(Salsabila & Soebagyo, 2023).

Figure 7. Museum Windows

6. Stairs
The staircases of the Sultan Mahmud
Badaruddin I
multiple geometric concepts,

Museum incorporate
including
symmetry, circles, similarity, plane figures,
solid figures, and geometric
transformations. The museum features two
main types: exterior stairs, located at the
front and rear, each consisting of 21
concrete steps with widths ranging from
2.7 to 3 meters and handrails measuring
approximately 0.40 meters in thickness;
and interior wooden stairs, 1.3 meters
wide, comprising 24 steps separated by a

central landing (Figure 8).
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Figure 8. Museum Stairs

The symmetrical circular stairs [Figure
8(a)], located on both sides of the building,
display  reflectional  and rotational
symmetry. The arcs formed by these stairs
illustrate concepts of curvature and radial
distance, while the sequential arrangement
of steps in the shape of cuboids. The
8(b)]

exemplify similarity and translation through

straight exterior stairs [Figure
uniformly sized steps in the shape of
cuboids. The straight interior stairs [Figure
8(c)] integrate rectangular elements with
parallelogram-shaped handrails, forming an
inclined  structure  characterized by
repetitive step patterns. The circular stairs
with central access [Figure 8(d)] combine
vertical symmetry with translational and
rotational patterns, reinforcing concepts of
geometric transformation.

The integration of symmetry in stair
design not only enhances visual harmony
and balance but also contributes to visitor
These

architectural features that add aesthetic

comfort. stairs serve as focal
value to the museum’s spatial layout. As
noted by Alharron et al. (2021), staircases
that are both aesthetically pleasing and
ergonomically designed can significantly
improve the user experience. Furthermore,
Amelia et al. (2024) highlight the role of
such designs in encouraging physical

activity within public spaces, thereby
contributing to a more Vvisitor-friendly
museum environment.
7. Roof Support

The roof support structure of the Sultan
Mahmud Badaruddin I

predominantly

Museum s
composed of
interconnected right-angled and isosceles

triangles, forming a rigid and durable

framework (Figure 9).

| md

i

Figure 9. Roof Support Structure of the Museum

The geometric elements of this

structure consist of points, lines, and
planes. The intersections of the iron rods
function as nodes for force distribution,
rods themselves

while the serve as

structural lines forming the sides of the

triangles. These interconnected
components create both flat and inclined
planes that facilitate optimal load

distribution and contribute significantly to

the building’s overall stability. The
arrangement also exhibits a repetitive
translational pattern along the roof

corridor, reflecting geometric principles of
similarity, order, and transformation.

The use of triangular configurations in
roof trusses is a fundamental principle in
civil engineering and architecture. Triangles
are inherently rigid and resistant to
deformation, enabling them to bear loads
efficiently. Wismantoro & Yuniastuti (2022)
that

triangles provide superior resistance to

note right-angled and isosceles

dynamic loads such as wind and
earthquakes. Beyond structural integrity,
the triangular roof design also improves
spatial comfort by allowing for efficient

light distribution and natural air circulation,

10

Mosharafa: Jurnal Pendidikan MatematiRg

Volume 14, Number 1, January 2025

Copyright © 2025 Mosharafa: Jurnal Pendidikan Matematika


https://doi.org/10.31980/mosharafa.v14i1.3008

Octaria, Zulkardi, Putri, & Hiltrimartin

p-ISSN: 2086-4280
e-ISSN: 2527-8827

thereby creating a healthier and more
comfortable indoor environment (Ernawati
2023).
architectural

et al, From a traditional

perspective, this design
reflects indigenous engineering knowledge,
as wooden triangular structures have
historically demonstrated both durability
and adaptability to local environmental
conditions and cultural contexts.
8. Ornaments

The Sultan Mahmud Badaruddin |
Museum houses a range of ornamental
elements that serve both decorative and
symbolic

purposes, incorporating

geometric principles and philosophical
meanings rooted in cultural heritage of
Palembang.

One prominent example is the circular
logo of the Palembang Sultanate (Figure
10), which reflects the geometric definition
of a circle as a set of points equidistant
from a central point (Sasongko et al,
2023). Symbolically, the logo represents
continuity, unity, and strength,
encapsulating the integration of cultural
values and historical traditions within the

sultanate (My & Flowerina, 2022).

Figure 10. Logo of the Sultanate of Palembang

Another example is the ornamental

Palembang cabinet adorned with rhombus

motifs (Figure 11). A rhombus is a
quadrilateral with all sides of equal length
and diagonals that intersect at right angles
(Putra et al., 2020). In Palembang culture,
with
togetherness, balance, and harmony. This

the rhombus is  associated

motif also reflects the artistry and cultural

knowledge passed down  through

generations, showcasing the community’s

skill in traditional wood carving.

= p— =]
Rl N A e
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=
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Figure 11. Ornamental Palembang Cabinet with
Rhombus Motifs

The museum also features a cube-
shaped storage jar (Figure 12), defined as a
three-dimensional solid with six square
faces, twelve edges, and eight vertices
(Sasongko et al., 2023). The cube conveys
symbolic meanings of stability and order,
while its functional design supports the
systematic organization of artifacts. This
aligns with Primadewi & Mahesa’s (2024)
that
facilitate

observation cubes forms in

architecture efficient  and

organized storage systems.
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Figure 12. Cube-Shaped Storage Jar

Another notable artifact is the
traditional Palembang glass cabinet with a
(Figure 13). A

consists  of  six

rectangular prism base

rectangular  prism
rectangular faces with three pairs of
perpendicular side. This form combines
structural strength with aesthetic appeal,
serving not only as storage unit for valuable
items but also as a cultural symbol that
preserves the traditions and historical

identity of Palembang.
K3

Figure 13. Traditional Palembang Glass Cabinet with
Rectangular Prism Shape

Collectively, these ornamental elements
demonstrate how geometric forms are

offering authentic examples for teaching

geometry  within  culturally  relevant

settings.

D. Data Analysis and Triangulation

Analysis of visual and contextual
documentation revealed  that the
architectural elements of the Sultan
Mahmud Badaruddin Il Museum

consistently integrate geometric patterns
such as symmetry, similarity, plane figures,
solid figures, and geometric
transformations, with local cultural values.
These concepts are embedded across
major structural and decorative
components, including the floor plan, roof,
columns, tiles, doors, windows, stairs, roof
supports, and ornaments, creating both
visual harmony and functional order that
reinforce the museum’s architectural
identity and cultural significance.

Data triangulation was carried out by

cross-referencing field observations,
interviews with key informants, and
theoretical literature. The results,

summarized in Table 1 and 2, indicate
strong consistency across all data sources,
with
demonstrating

each architectural element

alignment between
empirical findings and scholarly references.
This convergence strengthens the validity
of the study and highlights the museum’s
contextual

potential as an authentic

deeply embedded in cultural artifacts, resource  for mathematics  learning,
illustrating the interconnectedness particularly within ethnomathematical and
between mathematical concepts and local . jtural heritage-based educational
heritage. This relationship underscores the frameworks.
museum's potential as a contextual
resource for mathematics education,

Table 1.

Geometric Concepts and Their Ethnomathematical Significance
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No Architectural Geometric Concept Ethnomathematical
Elements Significance
1 Floor Plan Square, Rectangle, Symmetry Order, Cohesion, Social
Harmony
2 Pyramid Roof Square-based Pyramid, Grandeur, Protection, Cultural
Trapezoid Nobility
3 Column Cylindrical Column Stability, Strength,
Architectural Elegance
4 Tile Square, Rectangle Balance, Spatial Efficiency
5 Doors and Windows Rectangle, Arch Spatial Connectivity, Visual
Aesthetics
6 Stairs Symmetry, Circle, Geometric Accessibility, Visual Balance
Transformation, Parallelogram
7 Roof Support Triangle Stability, Structural Strength
Structure
8 Museum Ornaments Circle, Rhombus, Cube, Unity, Togetherness, Cultural
Rectangular Prism Order

Table 1 summarizes the relationship
between each architectural element, its
associated geometric concept,

ethnomathematical

findings reveal that geometric principles

significance.

and its
The  offering

Table 2.
Data Triangulation Results

decorative

potential

are embedded in both the structural and

aspects of the museum,

reflecting Palembang’s cultural values while

applications in

contextualized mathematics education.

No Architectural Observation Interview Data Theoretical References Triangulation
Element Data Conclusion
1 Floor Plan Square, Representation of Purbadi et al. (2020) Consistent
Rectangle, order and spatial
Symmetry circulation
2 Pyramid Square-based Symbol of Choo et al. (2022); lkawati & Consistent
Roof Pyramid, protection and Wardana (2022);
Trapezoid grandeur Luntungan et al. (2022)
3 Column Cylindrical Structural stability =~ Khanza (2023); Ali & Hakim Consistent
Column and aesthetics (2024); Mahardika et al.
(2023)
4 Tile Square, Aesthetics and Liu (2025); Ridhwan et al. Consistent
Rectangle sustainability (2025)
5 Doors and Rectangle, Arch Aesthetics and Li & Huang (2020); Cobut et Consistent
Windows interior-exterior al. (2015); Lazmi & lkaputra
visual connection (2021); Rapi et al. (2024);
Salsabila & Soebagyo (2023)
6 Stairs Symmetry, Facilitates Alharron et al. (2021); Consistent
Circle, circulation and Amelia et al. (2024)
Geometric symbolizes
Transformation, harmony
Parallelogram
7 Roof Triangle Stability and Wismantoro & Yuniastuti Consistent
Support structural strength (2022); Ernawati et al.
Structure (2023)
8 Museum Circle, Cultural symbol Sasongko et al. (2023); My Consistent
Ornaments Rhombus, and aesthetic & Flowerina (2022); Putra et
Mosharafa: Jurnal Pendidikan MatematiRa 13
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No Architectural Observation Interview Data Theoretical References Triangulation
Element Data Conclusion
Cube, beauty al. (2020); Primadewi &
Rectangular Mahesa (2024)
Prism
Table 2 presents the triangulation From a mathematics education

consistent
data,
findings, and theoretical references. This

results, showing alignment

between observational interview
consistency reinforces the credibility of the
study and supports the conclusion that the
museum represents a coherent integration
of geometric concepts and cultural
symbolism, making it an effective and
authentic resource for ethnomathematics-

based mathematics instruction.

E. Ethnomathematical Interpretatio

The findings indicate that the geometric
elements embedded in the architecture of
the Sultan Mahmud Badaruddin Il Museum
function both as structural components
and as representations of Palembang’s
cultural values and philosophical concepts.
The square-based pyramid roof symbolizes
while the
symmetry found in floor plans and stairs

grandeur and protection,
reflects social harmony and balance. The

rhombus motif in ornamental carvings

signifies togetherness and order in a
multicultural society, and the circular logo
of the Palembang Sultanate represents
historical continuity and cultural unity.
Cylindrical columns and triangular roof
trusses emphasize structural strength and
stability, illustrating traditional engineering
knowledge, whereas cubes and rectangular
prisms forms in cabinets and storage jars
symbolize order, efficiency, and systematic

organization.

perspective, these architectural features
provide a rich contextual foundation for
integrating local culture into geometry
learning. Square and rectangular elements,
such as floor plans, tiles, doors, and
windows, can be applied in teaching area
and perimeter, while three-dimensional
forms, including the pyramid roof, columns,
rectangular cabinets, and cube-shaped jars
support learning about volume and surface
area. Furthermore, the stairs, with their
translational and rotational patterns, serve
as tangible

examples for teaching

geometric  transformations,  including
translation, rotation, and reflection.

This approach aligns with D’Ambrosio’s
(1985)

which emphasizes that mathematics should

ethnomathematics  framework,

be understood within its cultural and
historical contexts. It also reflects Bishop’s
six universal mathematical activities
(Tesfamicael et al., 2021) as manifested in
the museum: (1) counting the number of
columns, steps, and rooms; (2) measuring
dimensions of doors, stairs, columns, and
spatial layout; (3) designing symmetrical
structures, floor patterns, and ornamental
motifs;  (4)
arrangements and building orientation; (5)

locating through spatial
explaining symbolic meanings of shapes,
roof designs, and building materials; and
(6) playing through the interpretation od
ornaments and carving motifs.

The museum’s geometric features are

realistic and contextually rich, consistent
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with the principles of Indonesian Realistic
mathematics Education (PMRI) (Zulkardi et
al., 2020; Revina et al.,, 2019), where
students construct mathematical
understanding from real-world problems
local environment.

grounded in their

Supporting prior research (Setiana et al.,,

2021), museums serve as authentic
contexts  for introducing  geometry
concepts, developing spatial reasoning,
visualization  skills, and  conceptual
understanding.

Additionally,  culture-based project-

based learning in museum settings enables
students to observe, measure, and analyze
geometric elements in cultural artifacts
(Kurniawan et al.,, 2023; Setyowati et al.,,
2023), while fostering 21st-century skills
2021).
emphasize the importance of curriculum

(Ngadiso et al., These findings
development that integrates local wisdom
to create relevant and meaningful learning
experiences, strengthen cultural identity,
and enhance teachers’ competencies in
designing contextual mathematics lessons
(Musthofa & Indartono, 2020; Mulyani et
al., 2023).
serve as effective platforms for teacher

Furthermore, museums can
training in developing culturally responsive
pedagogies (Kortjass, 2019; Casi & Sabena,
2024).
ethnomathematics has significant potential

Therefore, museum-based
to make geometry learning more engaging,
relevant, and connected to students’ real-
life experiences.

IV. CONCLUSION
This study concludes that the Sultan
Mahmud Badaruddin |l
Palembang embodies a

Museum in
variety  of

geometric concepts, such as squares,

rectangles, square-based pyramids,
trapezoids, cylindrical columns, triangles,
circles, rhombuses, cubes, and rectangular
prisms-each integrated with local cultural
values. Architectural elements, from floor
plans to ornamental details, function not
only as structural features but also as
symbolic symbolic representations of the
philosophy and identity of the Palembang
Viewed

community. through an

ethnomathematical perspective, the
museum serves as an authentic learning
that
concepts with cultural contexts.

The findings

potential

resource bridges mathematical

affirm  the museum’s
as a meaningful setting for
introducing mathematical topics such as
area, volume, geometric transformations,
and measurement through approaches
closely linked to students’ daily lives. These
results support the integration of Project-
Based (PjBL) and
exploration to enhance

Learning cultural
student
engagement, strengthen spatial literacy,
and deepen conceptual understanding. The
study also highlights the importance of
embedding local wisdom in curriculum
design and providing teacher training to
develop  contextual and culturally
responsive mathematics instruction.

This study recommends that educators
utilize cultural heritage sites, such as the
Sultan Mahmud Badaruddin Il Museum, to
authentic

deliver contextual and

mathematics learning experiences that

foster spatial literacy. For curriculum
developers can incorporate
ethnomathematics-based content into

geometry curricula to systematically
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embed cultural contexts in teaching
materials.  For  teacher professional
development can offer training on

designing and implementing mathematics
lessons that integrate cultural artifacts,
emphasizing approaches like PMRI and
PJBL. For future research can broaden
ethnomathematical studies to other
cultural heritage sites in Palembang and

beyond for comparative insights into the

relationship  between geometry and
culture.
In sum, museum-based

holds
potential to connect mathematics with

ethnomathematics significant
culture and students lived experiences,
while simultaneously supporting cultural
preservation through educational practices.
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