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Abstract

Online mathematics learning requires digital resources that are
not only accessible but also capable of connecting abstract
mathematical concepts with meaningful real-life contexts.
However, culturally contextualized digital materials for
supporting numeracy remain limited, particularly for
proportion concepts that students often find difficult to
understand. This study developed an ethnomathematics-based
e-worksheet integrating the agricultural practices of
Pandanwangi rice farmers in Cianjur as a contextual digital
resource to support numeracy in online mathematics learning.
Using a research and development approach, the study
followed three stages of the Plomp model: preliminary
investigation, prototyping, and assessment. Product evaluation
involved two lecturers, one mathematics teacher, and ten
seventh-grade students. Data were collected through expert
validation sheets and practicality questionnaires and analyzed
descriptively. The results showed that the e-worksheet was
highly valid, with media design ratings ranging from 92% to
95% and learning material ratings from 92% to 93%. It was
also highly practical according to the teacher (95%), while
students reported a practicality rating of 76%, indicating
acceptable usability from the learner perspective. By
transforming Pandanwangi farming practices into digital,
contextual proportion activities, the e-worksheet connects
local ethnomathematical knowledge with numeracy-oriented
tasks that can be accessed through online learning
environments. These findings establish its wvalidity and
practicality as a culturally contextualized digital resource for
supporting numeracy in online mathematics learning.
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1. Introduction

Numeracy is fundamentally concerned with the use of mathematics beyond formal
mathematical exercises. The concept, initially articulated in the Crowther Report and
subsequently elaborated by Cockcroft (1982), encompasses the ability to use
mathematical knowledge in everyday life and to interpret information represented
through numbers, tables, graphs, and other mathematical forms. Contemporary
definitions further emphasize this contextual orientation. PISA conceptualizes
mathematical literacy as the capacity to reason mathematically and to formulate, employ,
and interpret mathematics in real-world situations (Kolar & Hodnik, 2021). Similarly,
numeracy has been described as the capacity to process, communicate, and interpret

numerical information in different situations (Muir, 2008). Thus, numeracy cannot be
reduced to computational competence; it involves recognizing when mathematics is
relevant, translating contextual situations into mathematical representations, using
appropriate procedures, and interpreting mathematical results in relation to the original
situation.

This conception has important pedagogical implications. If numeracy concerns the
movement between mathematics and real-world situations, its development requires
learning experiences in which mathematical concepts are encountered within contexts
that students can interpret and reason about. Students need opportunities not only to
calculate but also to identify quantitative relationships, determine relevant information,
choose mathematical representations, and judge whether their solutions make sense
within a particular situation (Aziz et al.,, 2021; Segers et al., 2015). This orientation is
consistent with the Indonesian conception of numeracy, which emphasizes applying
mathematical concepts and procedures to everyday problems situated within personally,
socially, and globally relevant contexts (Taufiqoh et al., 2023). Consequently, the quality
of the context through which mathematics is learned becomes central to numeracy
development.

This issue remains particularly important in Indonesia. PISA results indicate that
Indonesian students have not demonstrated consistent improvement in mathematical
literacy across recent assessment cycles, including 2015, 2018, and 2022 (Muhaimin et
al,, 2024; Wijaya et al., 2022). At the national level, numeracy has also become a central
component of the Asesmen Kompetensi Minimum (AKM), while previous research
continues to identify difficulties among secondary school students in solving numeracy-
oriented problems (Sugiarni et al., 2023; Syaifuddin, 2022). These difficulties cannot be
attributed solely to students’ computational knowledge. Limited exposure to learning
materials that require students to use mathematics meaningfully in contextual situations
has also been identified as an important concern (Fointuna, 2021). Strengthening
numeracy therefore requires a shift from mathematics materials dominated by
procedural exercises toward resources that repeatedly engage students in interpreting
and mathematizing situations connected with everyday experience.

The need for such contextualization becomes more complex when mathematics
learning moves into online environments. Online learning can extend access to
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mathematical resources beyond the physical classroom and provide flexibility in time,
place, and learning pace. However, digital access does not necessarily produce contextual
access to mathematics. When conventional exercises are merely transferred from paper
to screens, students may interact with mathematics digitally while still experiencing it as
abstract, symbolic, and detached from situations in which mathematical reasoning has
meaning. This pattern has been documented in other numeracy-related domains
delivered online: Isnawan and Alsulami (2024) found that an online didactical design for
ordering fractions still required explicit attention to students’ unresolved prerequisite
understanding of least common multiples before core learning could proceed, showing
that digitizing a mathematical task does not by itself resolve the conceptual obstacles
beneath it. This creates an important pedagogical tension for online mathematics
learning: the learning environment becomes less dependent on physical proximity, yet
numeracy requires students to connect mathematics closely with the social and practical
environments in which quantitative reasoning occurs. Therefore, designing resources for
online mathematics learning involves more than digitizing mathematical content; it
requires designing digital experiences that preserve or reconstruct connections between
formal mathematics and students’ lived worlds.

From this perspective, an e-worksheet can be understood not simply as an
electronic replacement for a printed worksheet, but as a pedagogical interface between
the learner, mathematical content, and real-world context in a digitally mediated
environment. Worksheets already provide structured sequences of activities and
instructions through which students engage actively with learning tasks (Lestari et al,,
2021; Kurniasi et al., 2022). Their electronic form extends this function by enabling tasks
to be accessed, completed, and submitted across different locations and times. Interactive
e-worksheet environments can also provide representations, prompts, structured
questions, and spaces for responses within a single digital resource. These characteristics
are particularly relevant to online mathematics learning, where students may need
stronger task structures to guide their mathematical activity when immediate face-to-face

teacher mediation is limited.

Previous research demonstrates that e-worksheets can support interactive learning
activities (Yanto et al., 2024), are generally acceptable to teachers and students in e-
learning contexts (Sugiarni et al., 2019), and can achieve satisfactory levels of validity and
feasibility (Namisango et al., 2022). Platforms such as Liveworksheets additionally allow
students to complete tasks and communicate responses electronically, potentially
supporting independence, confidence, curiosity, and engagement (Pakabu et al., 2024). E-
worksheets have also been associated with mathematical learning outcomes, abstraction
skills, and conceptual understanding (Prabowo, 2021). Nevertheless, these technological
affordances address only one dimension of online mathematics learning. An e-worksheet
may be digitally interactive yet mathematically decontextualized. For numeracy, this
distinction is critical because interactivity concerns how students engage with a digital
resource, whereas contextuality concerns how they connect mathematical ideas with
situations beyond the resource itself.
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Accordingly, the central design question is not simply how to make a worksheet
electronic, but how an electronic worksheet can reconnect online mathematical activity
with students’ experiential and cultural worlds. Ethnomathematics provides a conceptual
basis for addressing this question. Ethnomathematics recognizes that mathematical ideas
and reasoning are embedded within cultural practices and everyday activities rather than
existing exclusively in formal school mathematics. From this perspective, activities such
as measuring, estimating, comparing, counting, organizing, and determining quantities
within a community can constitute meaningful sources for mathematical learning.
Connecting these practices with formal mathematical concepts can make school
mathematics more relevant and meaningful (Rosa & Orey, 2013) and may contribute to
students’ motivation and confidence (Amit & Abu Qouder, 2017). Indonesia, with its
diverse cultural and occupational practices, provides particularly rich possibilities for
transforming locally situated mathematical knowledge into educational resources
(Bantaika et al.,, 2025; Husna et al., 2021a).

The relationship between ethnomathematics and online learning is therefore more
substantial than simply presenting cultural images or stories in digital form.
Ethnomathematics can function as a contextualizing mechanism within the digital
environment. While online learning creates spatial separation between learners, teachers,
and conventional classroom resources, ethnomathematical tasks can bring students’
surrounding practices into that learning space. In this sense, the e-worksheet serves as a
digital bridge between two mathematical spaces: mathematics as practiced within local
everyday activities and mathematics as formally represented in school. Students can
begin with a recognizable activity, identify the quantitative relationships embedded
within it, represent those relationships mathematically, perform the required reasoning,
and then interpret the resulting mathematics back within the original context. Such
movement between context and formal representation corresponds closely to the
processes required in numeracy.

This relationship is especially relevant when students learn proportion. Proportion
is often introduced through formal expressions, ratios, and algorithms, although
proportional reasoning is widely embedded in everyday activities involving comparisons
between quantities, scaling, measurement, production, and resource allocation. If these
relationships are presented only symbolically in an online environment, students may
learn procedures without understanding what the relationships represent.
Contextualizing proportion through authentic activities therefore provides an
opportunity to shift online mathematical tasks from merely calculating ratios toward
interpreting relationships between quantities. An ethnomathematics-based e-worksheet
can structure this progression by first presenting culturally situated quantitative
situations, guiding students to identify relevant quantities and relationships, translating
them into proportional representations, and finally asking students to interpret their
mathematical results within the original context. The digital worksheet consequently
becomes a space for mathematization rather than merely a screen for exercises.
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The activities of Pandanwangi rice farmers in Cianjur provide a relevant context for
this purpose. Agricultural practices involve relationships among quantities,
measurements, comparisons, and other forms of quantitative reasoning that can be
reconstructed as proportion-related mathematical situations. More importantly, these
practices represent locally situated knowledge rather than artificial word-problem
contexts created solely for classroom exercises. Incorporating such practices into an e-
worksheet therefore allows students to encounter formal proportion concepts through
quantitative relationships derived from an authentic cultural and occupational
environment. Within online mathematics learning, this integration enables a local
physical practice to be represented and explored within a digital learning space, thereby
connecting place-based mathematical knowledge with place-independent access to
learning.

Previous studies have demonstrated the potential of ethnomathematics-based
worksheets using cultural contexts such as Tembe Nggoli woven fabric (Sowanto &
Mulyadin, 2019), traditional Engklek games (Sholihah et al, 2022), Rumah Gadang
(Setiawan et al., 2021), Sundanese Pupuh for number pattern learning (Aulia et al., 2025),
and other contextual resources for mathematics learning (Zuhra et al., 2021; Vitoria &
Monawati, 2020). Ethnomathematics-oriented worksheets have also been associated
with conceptual understanding (Marlina & Azis, 2023) and dimensions of creative
thinking (Arion, 2024). These studies establish the educational value of incorporating
cultural contexts into worksheets. However, they leave a more specific issue insufficiently
addressed: how locally situated mathematical practices can be pedagogically
reconstructed within an electronic worksheet to support numeracy when mathematics
learning occurs through an online environment. Existing work has largely treated
ethnomathematics, worksheets, digital media, and numeracy as related but relatively
separate concerns.

The present study addresses this intersection. Its novelty does not rest merely on
being the first e-worksheet to feature Pandanwangi farmers. Rather, it lies in the
pedagogical transformation of Pandanwangi farming practices from situated cultural
activities into digitally accessible numeracy tasks for online mathematics learning. The
proposed e-worksheet is designed to connect three spaces that are often separated:
students’ lived and cultural environment, formal proportion concepts, and the digital
environment in which mathematical learning occurs. Pandanwangi ethnomathematics
supplies authentic quantitative situations; numeracy provides the mathematical
processes through which those situations are interpreted and mathematized; and the e-
worksheet provides the digital structure through which these experiences can be
accessed and organized in online learning. Accordingly, this study aims to design and
evaluate an e-worksheet integrating Pandanwangi ethnomathematics to support
numeracy in online mathematics learning. As an initial developmental study, the
assessment focuses on establishing the validity and practicality of the proposed
integration rather than determining its effectiveness in improving students’ numeracy
outcomes.
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2. Method

2.1Research design

This research employed a research and development (R&D) approach to design an
ethnomathematics-based e-worksheet integrating the activities of Pandanwangi rice farmers as
contextual resources for supporting numeracy in online mathematics learning. The development
procedure adopted three stages of the Plomp model: preliminary investigation, prototyping, and
assessment (Plomp & Nieveen, 2010), as illustrated in Figure 1. The preliminary investigation
involved identifying students’ difficulties with proportion and numeracy-oriented tasks, analyzing
relevant curriculum requirements, examining the characteristics of digital mathematics learning,
and identifying mathematical ideas embedded in Pandanwangi farming practices that could be
transformed into contextual problems. Particular attention was given to designing learning
activities that students could follow through a digitally mediated environment with limited direct
teacher assistance. The findings were subsequently translated into design specifications during the
prototyping stage, including the organization of proportion content, sequencing of numeracy tasks,
integration of Pandanwangi ethnomathematical contexts, digital navigation, instructions, visual
representations, response formats, and interactive components. The prototype was therefore
designed not merely as a digital version of a conventional worksheet, but as a structured online
learning resource that guides students from interpreting authentic farming situations to identifying
quantitative relationships, representing them mathematically, performing proportional reasoning,
and interpreting the resulting solutions within their original contexts.

The assessment stage focused on determining whether this integration of
ethnomathematical context, numeracy-oriented activities, and digital delivery resulted in an e-
worksheet that was sufficiently valid and practical for use in online mathematics learning. Validity
assessment examined the appropriateness and consistency of mathematical content, proportion
concepts, numeracy processes, representation of Pandanwangi farming practices, instructional
sequencing, language, media design, and technical characteristics of the digital worksheet.
Practicality assessment examined the extent to which teachers and students could understand the
instructions, navigate the e-worksheet, access and complete the activities, interpret the contextual
information, and respond to the numeracy tasks within the intended digital learning environment.
Feedback from these evaluations was used iteratively to revise the prototype, particularly where
problems related to content clarity, contextual authenticity, task sequencing, interface usability, or
online accessibility were identified. The assessment was deliberately limited to validity and
practicality, and no effectiveness testing was conducted. Consequently, the study does not claim
that the developed e-worksheet improves students’ numeracy achievement; rather, it establishes
whether the product constitutes a feasible, culturally contextualized, and usable digital resource for
supporting numeracy-oriented mathematical activity in online learning.
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Figure 1
Plomp Development Stage
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2.2 Participants and Data Collections
The study was conducted at a public junior high school in Cianjur Regency, West

Java, Indonesia. The school is located within an agricultural community in which
Pandanwangi rice farming represents an important local activity, providing an authentic
cultural setting for integrating ethnomathematical practices into mathematics learning.
This setting was particularly relevant to the development of proportion-oriented
numeracy tasks because quantitative relationships encountered in local farming activities
could be reconstructed as contextual mathematical problems and subsequently delivered
through the e-worksheet. The product evaluation involved two mathematics education
lecturers serving as expert validators, one mathematics teacher, and ten seventh-grade
students. The lecturers evaluated the e-worksheet from material and media-design
perspectives, while the teacher and students participated in the practicality assessment.
The student participants represented the intended users of the product and were
involved in examining whether the digital learning activities, instructions, contextual
problems, and navigation could be understood and used appropriately within an online
mathematics learning environment.

Data were collected using expert validation sheets and practicality questionnaires.
The validation sheets assessed the quality of the e-worksheet in terms of mathematical
content, appropriateness of proportion and numeracy-oriented tasks, relevance of the
Pandanwangi ethnomathematical context, language and instructional clarity, visual and
media design, and suitability for digital delivery. Practicality questionnaires were
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administered to the mathematics teacher and students to evaluate usability, clarity of
instructions, ease of navigation, accessibility of learning activities, comprehensibility of
contextual tasks, and overall suitability of the e-worksheet for online mathematics
learning. All instruments employed Likert-scale responses and generated quantitative
data. The resulting scores were analyzed using descriptive quantitative techniques by
converting the obtained scores into percentage values and interpreting them according
to predetermined validity and practicality criteria. The analysis was intended to establish
whether the e-worksheet was sufficiently valid and practical as a culturally contextualized
digital resource for supporting numeracy-oriented learning rather than to determine its
effectiveness in improving students’ numeracy outcomes.
2.3 Data Analysis
2.3.1 Validity Analysis

Validator specialists evaluate validation aspects. Data analysis is utilized to test the validity, and
a Likert scale with a score of 1-4 is used. The value of the validator’s average score determines
product validation. Table 1 shows the scales used in the validator’s evaluation.
Table 1
Validator rating category

Assessment Score Category
4 Very Good
3 Good
2 Less Good
1 Not Good
Guidelines for the calculation of the percentage score of the questionnaire validator is as
follows:
P= g—; x 100 % (1)
Description:

P =The percentage of the validity of

Y'x = The number of overall respondents ‘ answers

Yy = Sum of the cur maximum

In decision-making used criteria based on the Table 2:
Table 2

The percentage of the validation criteria of the media.

No. Interval average score (%) Category
1 81.25< score < 1.00 Very Worthy

2 62.5 < score < 81.25 Worthy

3 43.75 < score £ 62.5 Less Worthy

4 25 < score <43.75 Not Worthy

The validity of the developed e-worksheet was assessed by expert validators using
a four-point Likert scale. Each aspect was rated as Very Good (4), Good (3), Less Good (2),
or Not Good (1), as presented in Table 1. The scores from all validators were then
converted into percentages by comparing the total score obtained with the maximum
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possible score. These percentages were used to determine the validity and feasibility of
the e-worksheet according to the criteria in Table 2. A percentage above 81.25% was
categorized as Very Worthy, 62.50%-81.25% as Worthy, 43.75%-62.50% as Less
Worthy, and 25%-43.75% as Not Worthy. This analysis provided a simple quantitative
basis for determining whether the e-worksheet was sufficiently valid to proceed to the
practicality assessment.
2.3.2 Practicality Analysis

This practicality was obtained from a questionnaire given to teachers and students.
Categorization of teacher and student responses was analyzed through percentage (%)
using the following formula:

— 1x 0
P=52x 100% (2)

Description:

P = The percentage of the validity

»x = The number of overall respondents ‘ answers

>y = Sum of the cur maximum.

Th e percentage obtained practicality, grouped according to the following criteria Table
3.

Table 3

Percentage Criteria

No. Interval average score (%) Category
1 81.25< score < 1.00 Very Practical

2 62.5 <score < 81.25 Practical

3 43.75 < score < 62.5 Less Practical

4 25 < score <43.75 Not Practical

The practicality of the developed e-worksheet was assessed through questionnaires
administered to the mathematics teacher and students after using the product. Their
responses were analyzed descriptively by converting the total scores obtained into
percentages based on the maximum possible score. The resulting percentages were then
interpreted using the practicality criteria presented in Table 3. Scores above 81.25% were
categorized as Very Practical, 62.50%-81.25% as Practical, 43.75%-62.50% as Less
Practical, and 25%-43.75% as Not Practical. This analysis was used to determine the
extent to which the e-worksheet was easy to understand, accessible, and convenient for
teachers and students to use as a digital learning resource in online mathematics learning.
2.4 Ethical Clearance

Ethical considerations were addressed throughout the study to ensure the
protection, privacy, and voluntary participation of all participants. Prior to data collection,
permission to conduct the research was obtained from the participating school, and the
teacher, students, and their parents or guardians were informed about the purpose,
procedures, and intended use of the research data. Participation was voluntary, and
participants were assured that their involvement or withdrawal would not affect their
academic activities or assessment. Because the student participants were minors,
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parental or guardian consent and student assent were obtained before participation. All
responses collected through the validation sheets and practicality questionnaires were
treated confidentially and reported anonymously, with no personally identifiable
information disclosed. The digital use of the e-worksheet was also limited to research and
learning purposes, and participants’ data were not shared with unauthorized parties. The
study followed applicable institutional research ethics procedures and ethical principles
concerning informed consent, confidentiality, voluntary participation, and responsible
management of research data.
3. Results and Discussion
3.1 Results
3.1.1 Preliminary Investigation Stage
a) Curriculum Analysis

The curriculum analyzed in this study is Merdeka Curriculum. The curriculum
analysis conducted is oriented to the achievement of competencies which include aspects
of cognitive, attitudes, and skills. In this study, the preparation of teaching modules
focused on e-worksheets. The preparation of the e-worksheet on Algebraic content is
focused on comparatively valuable material oriented to Table 4. competency achievement
Basic competencies and indicators of competency achievement.
Table 4
Achievement of Basic Competence Competencies and Competency Achievement Indicators

Basic Competencies Indicators of Competence Achievement

3.8 Distinguishing direct proportion by o Arrange tables Direct proportion
using data tables, graphs, and equations o Finding the concept of direct
proportion
o Determining the wvalue Direct
proportion
Skill Competence
4.8 Solve problems related to direct Solve problems in daily life related to
proportion. direct proportion

This analysis becomes a reference in preparing student achievement goals that are
adjusted to indicators of numeracy abilities.
b) Analysis of Students

The subjects of this study were junior high school students in the 2021/2022
academic year. To determine the students’ initial abilities, the researcher conducted an
unstructured interview study. Some of the questions asked were “Can the teaching
materials given by the teacher be understood? What teaching materials do students want
to be able to learn mathematics? In what context are teaching materials used for students?
c) Material Analysis

This study selects material for a proportional analysis centered on direct
proportions. Students participating in the research have been provided with foundational
information, specifically fractions, decimals, and percentages. The researchers picked the
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backdrop of Pandanwangi farmers’ activities as ethnomathematical subjects based on the
chosen materials.
d) Needs Analysis

Based on the results of unstructured interviews with mathematics teachers, it was
found that the level of students’ thinking skills was still low in solving abstract
mathematical problems in geometry and algebra. The use of technology as an alternative
to distance learning has not been optimally given to students. The teacher only gives
assignments via WhatsApp. The teaching materials provided by the teacher in the form of
books and assignments have not been able to optimize students’ ability to think
mathematically, especially the numeracy ability that students need to have. The teacher
has never designed teaching materials that lead to numeracy problems. The teacher’s
understanding of numeracy is considered only a problem in the form of a story. The
teacher does not understand the cognitive processes that are the components of
numeracy so that in the preliminary study students experience obstacles in numeracy
ability. Teaching materials in the context of students and even Cianjur culture have never
been, for that teachers and students need technology design in teaching materials in
particular to achieve learning objectives optimally. One alternative design is an e-module
in the form of an e-worksheet which can support these obstacles.

3.1.2 Prototyping Stage
a) Design Stage

In the Development or Prototyping phase, the ethnomathematics-based e-
worksheet was designed, developed, and evaluated based on the findings obtained from
the preceding analysis phase. The e-worksheet was developed for Grade VII junior high
school students and focused on the concept of direct proportion by integrating
mathematical ideas with the activities of Pandanwangi rice farmers in Cianjur. At this
stage, the learning content, activities, visual presentation, and ethnomathematical
contexts were organized to ensure their suitability for students’ cognitive level and their
relevance to the mathematics curriculum.

The e-worksheet was developed using Live Worksheets, an interactive platform that
enables conventional worksheets to be transformed into web-based learning activities.
The platform supports the integration of text, images, symbols, and interactive response
formats, allowing students to engage directly with the learning materials. Students can
complete different types of activities, including short-answer and true-false tasks, and
receive immediate feedback on selected activities. The developed e-worksheet consists of
six sheets covering learning objectives, observation and literacy activities, concept
discovery, mathematical reasoning, practice, and evaluation.

Figure 1 presents the initial design of the ethnomathematics-based e-worksheet on
direct proportion. The opening section provides the title, student identity field,
instructions for completing the activities, and learning objectives. It is followed by an
observation-based literacy activity that introduces the ethnomathematical context of
Pandanwangi rice farming in Cianjur. Information related to Pandanwangi rice
cultivation, such as planting duration, seed requirements, plant height, traditional
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processing, and production yield, is presented as a contextual foundation for subsequent
mathematical activities. In this way, the e-worksheet connects the concept of direct
proportion with situations derived from the students’ local cultural and agricultural
environment, providing a meaningful context for developing mathematical
understanding.

Figure 1

Initial Design of the Ethnomathematics-Based E-Worksheet Integrating Pandanwangi Rice
Farming Context

E-WORKSHEET VI I i

E3

(;

Beras pandanwangi merupakan beras asli f‘((( ==

Kabupaten Cianjur, Jawa Barat. Beras ini merupakan b \

beras unggulan khas Cianjur yang mempunyai ciri

MATERI tersendiri yang bisa dibedakan dengan beras varietas lainnya. Baunya yang harum
pandan ketika nasi pertamanya matang. Fisik dan teksturnya pun unik berbentuk bulat

pERBANDINGAN SENI LAI dan ada titik putih di tengahnya. Bahkan beras pandanwangi ini hanya ada di

Indonesia yaitu di Kabupaten Cianjur dengan varietas yang mirip beras jenis ini juga

. ada di Siberia.
Identitas
Letak geografis serta tanah yang mengandung organik tinggi diyakini menjadi

NaAMA & oo, faktor yang menjadi tumbuh baik dan menghasilkan produk padi yang berkualitas.
Umur tanam padi terlama hampir sekitar 155 hari, bentuk tanaman
kompok/tinggi tanaman mencapai sekitar 168 c¢m namun pokok batang

. Tuliskan jawaban pada tempat yang disediakan.

. Periksa kembali jawak sebelum dik
. Tanyakan pada guru jika ada yang belum dipahami.

[ % ] baik, berb panjang dan berkelok - kelok, hampir
Pemn]“k menyerupai kris, tekstur daunnya paling tegaisitik, ada rasa manis, beraroma daun
pandan, dan enak rasanya. Jika budidaya padi biasa hanya memerlukan benih
1. Bacalah e-worksheet ini dengan cermat. sebanyak 25 kg/ha, miaka padi Pand gl jurnlsh beaih g k 40 kg/ha.
2. Kerjakan setiap kegiatan sesuai petunjuk. Tinggi tanaman padi varietas ini i 1,75 meter. Kemudian proses k
3. Diskusikan bersama teman sekelompok. Pand. ngi alat tradisional yaitu alat K tas kerja alu-alu berkisar
4 antara 10-15 kg sekali, hasil padi Pand: gi 5,7 ton GKG/ha.
5
6.

\ ‘ Tuliskan 3 Kata penting dari Hasil Pengamatan

[ Tujuan Pembelajaran ]

. Peserta didik dapat menjelaskan konsep perbandingan senilai.
2. Peserta didik dapat menentukan nilai perbandingan senilai.
3. Peserta didik dapat menyelesaikan masalah dalam kehidupan sehari-

w

Gambar 1
hari yang berkaitan dengan perbandingan senilai. Proses Padi dengan

Alat Tradisional (Alu-Alu)

The subsequent design of the e-worksheet focuses on guiding students from concept
discovery to the application and reasoning stages. As presented in Figure 2, the activities
are structured around the ethnomathematical context of Pandanwangi rice farming and
are intended to help students construct the concept of direct proportion from contextual
information rather than receiving the mathematical formula directly. The design builds
upon the literacy activity introduced in the previous section, in which students have
already acquired contextual information about Pandanwangi rice farming. This
information is subsequently transformed into quantitative situations involving
agricultural activities that can be interpreted mathematically.

In the concept discovery activity, students are presented with data relating the area
of a Pandanwangi rice field to the amount of fertilizer required. For example, the
worksheet provides an initial relationship between a field area of 1,000 m? and 25 kg of
fertilizer and asks students to complete the remaining values in the table. Rather than
merely performing numerical calculations, students are prompted to observe and analyze
how changes in one quantity correspond to changes in another. They are then asked to
determine whether the amount of fertilizer increases or decreases as the cultivated area
changes and to express the relationship between the two quantities. Through this
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sequence, students are expected to recognize the invariant multiplicative relationship
underlying direct proportion and formulate the concept based on the patterns they
identify.

The activity then progresses from conceptual understanding to mathematical
application and reasoning. Students are presented with another situation derived from
Pandanwangi farming practices, involving the relationship between the area of a rice field
and the amount of seed required. The contextual problem describes a farmer who owns
50 patok of rice fields, with one patok equivalent to 400 m?, while 40 kg of rice seed is
required for one hectare. Students must first interpret the local unit of measurement,
convert the field area into standard units, establish the proportional relationship between
field area and seed requirements, and subsequently determine the amount of seed
needed. Thus, the ethnomathematical context serves not merely as an illustration but as
the source of the mathematical problem that students need to model and solve.

The reasoning component further requires students to evaluate a proposed solution
stating that 100 kg of seed is required for the given field area. Students must decide
whether the statement is correct or incorrect and justify their decision mathematically.
This activity moves beyond procedural calculation by requiring students to examine the
reasonableness of a solution, relate it to the proportional relationship established
previously, and communicate the reasoning supporting their judgment. Consequently, the
sequence of activities is designed to develop students’ conceptual understanding,
application, and mathematical reasoning progressively within a culturally meaningful
context.

Figure 2
Concept Discovery and Mathematical Reasoning Activities on Direct Proportion in the
Ethnomathematics-Based E-Worksheet

[ Ayo Temukan Konsep}

Budaya Padi

Lengkapilah tabel berikut

No. Luas Sawah Jumlah Pupuk
1 1000 m? 25kg :
= =y e
000 m? . -
2 2. R || e Gambar 2. Kampung Budaya Pandanwangi
P S 100 kg Ujang adalah seorang petani Pandanwangi asal Cianjur. Ujang memiliki petak sawah

Sawah tersebut memiliki luas 50 patok. Berapa jumlah benih padi yang harus
disiapkan Ujang apabila dalam 1 Ha dibutuhkan benih 40 kg?

Coba kalian Amati dan Analisis tabel di atas!

(Informasi 1 patok = 400 m?)
Dari tabel di atas diperoleh nilai perbandingan! o Snﬁ::‘m d'ﬂ“wm : P
o L Penyelesaian.
(luas sawah)  (pupuk) (luas sawah)  (pupuk) - .
_  Pencrapan
Kemudian jawablah pertanyaan- pertanyaan berikut ini dengan kata “Bertambah” atau 1Ha = ...onncceccom? 40 kg ® T
“Berkurang”.
1. Jika nilai luas sawah bertambah, maka nilai banyaknya pupuk 50 patok bata = ............ @t e kg
2. Jika nilai luas sawah berkurang, maka nilai banyaknya pupuk ....................
Dari tabel di atas diperolch nilai perbandingan!
Penalaran
Berdasarkan hasil tabel dan hasil jawaban pada aktivitas petani Pandanwangi dalam menentukan . s iy e o
jumiah kebutuhan bibit, coba kalian buat kesimpulan! 4
- SRR Berdasarkan aktivitas petani dalam menentukan jumlah kebutuhan bibit, Ternyata
Perbandingan antara nilai banyaknya luas sawah dan nilai banyaknya Aisyah Sudah menghitung bahwa bibit yang dibutuhkan adalah 100 kg. Benarkah
e perhitungan Aisyah? Berikan alasan yang tepat!
— Tulisken jowaban kalian l BENAR J atau L SALAH I JANGAN PERNAH TAKUT
menggunakan kalimat -
el iy UNTUK MENCOBA! Kesalahan
menunjukkan langkah bukan kaliah gagal,

penyelesaian secara melainkan cara berubah.
sistematis yoa!

Following the concept discovery and reasoning activities, the e-worksheet provides
practice activities that allow students to consolidate and extend their understanding of
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direct proportion. The practice tasks maintain the context of Pandanwangi farmers while
presenting variations of proportional situations that require students to apply the
concepts they have constructed independently. At this stage, students are expected to
identify relevant quantities, determine proportional relationships, select appropriate
mathematical procedures, perform calculations, and interpret their results according to
the context of the problem. The gradual transition from guided concept discovery to more
independent problem solving is intended to strengthen students’ ability to transfer their
understanding to related situations.

The final activities focus on evaluation and conceptual consolidation. Students are
encouraged not only to obtain numerical answers but also to explain the relationships
identified throughout the activities and formulate conclusions regarding the
characteristics of direct proportion. In this way, the learning sequence progresses from
contextual literacy and observation to concept discovery, application, reasoning, practice,
and evaluation. The sequence enables students to connect their prior and culturally
situated knowledge of Pandanwangi rice-farming activities with formal mathematical
knowledge.

Overall, the design positions students as active constructors of mathematical
knowledge. Familiar agricultural practices are transformed into mathematical situations
involving quantities such as field area, fertilizer, seed requirements, and local units of
measurement. By examining relationships among these quantities, students
progressively move from contextual knowledge toward formal understanding of direct
proportion. The e-worksheet therefore integrates ethnomathematical context with
cognitive activities involving understanding, application, and reasoning, while
simultaneously providing opportunities for students to develop numeracy, problem-
solving, and mathematical communication skills.

3.1.3 Assessment Stage
a) Validity Test Assessment

After the learning media has been successfully developed, product validation is
then carried out. Validation is a necessary process for researchers to reduce permissible
errors in the creation of legitimate ethnomathematics-based e-worksheets. Validation is
categorized by the assessment of materials and media by the validator according to
expertise. The material validation was carried out by 2 material expert validators, whose
names are presented in Table 5.

Table 5

Analysis Of Material Expert Validation Results
Rating Indicator Validator 1 Validator 2
Content Eligibility 88 % 94 %
Material Presentation 93 % 95 %
Language 87 % 87 %
Validation Score 92 % 95 %
Category Validation Very Good Very Good
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Based on the results of the material expert’s assessment of evaluating
ethnomathematics-based e-worksheets on the validity of content, presentation of
material, and language from Validator 1, a validation score of 92% was obtained with very
good criteria and the results of the assessment from Validator 2 obtained a validation
score of 95% with very good criteria. In addition, the validator provides comments or
suggestions in writing on the validity of the e-worksheets shown in Figure 4.

Figure 3
Comments or Suggestions of Material Validators on e-Worksheet Assessment

- D

0 In presenting the content of the comparison material, it is worth
adjusting the essential concept to an inductive flow where

students can construct the context of the mathematical content.

0 The language used is good, but there are a few mistakes
according to the spelling of the language.

N 7

The figure 3 presents expert feedback on the initial e-worksheet design, emphasizing the
need to organize the direct proportion content through a more inductive learning

sequence that enables students to construct mathematical concepts from contextual
activities. The experts also considered the language generally appropriate, although
several spelling and linguistic errors needed to be revised to improve clarity and accuracy.
The media validation was carried out by 2 media expert validators, whose names are
presented in Table 6.

Table 6

Analysis of Media Expert Validation Results
Rating Indicator Validator 1 Validator 2
Material Aspect 95 % 95 %
Display Aspect 93 % 89 %
Utilization Aspect 100 % 100 %
Validation Score 92 % 93 %

Category Validation Very Worthy Very Worthy

Based on the results of the assessment of media experts assessing
ethnomathematics-based e-worksheets using a live worksheet on the material, display,
and utilization aspects of Validator 1, a validation score of 92% was obtained with very
worthy criteria, and the results of the assessment of Validator 2 obtained a validation
score of 93% with very worthy criteria. In addition, the validator provides comments or
suggestions in writing on the validation of e-worksheets media using the live worksheet
shown in Figure 4.
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Figure 4

The overall assessment of media experts is decent

( )

° The content is good and appropriate for junior high school students. It's

just that to access this live worksheet, the child must be simulated first

and make sure there is a quota/wifi on the student's cellphone or laptop.

° Display of student evaluation corrections while working on a live

worksheet.

t 7

The figure presents expert feedback indicating that the e-worksheet content is
appropriate for junior high school students, while emphasizing the importance of
ensuring students’ readiness and reliable internet access when using Live Worksheets.
The experts also recommended providing immediate correction or feedback on students’
responses during the evaluation activities to support more effective interactive learning.
Based on the validity assessors from material and media experts, ethnomathematics-
based e-worksheets are assisted by live worksheets to understand mathematical concepts
in comparatively valuable materials in the valid category.
b) Practicality Test Assessment

Student response questionnaires were given to 10 students who had used e-
worksheets. The teacher response questionnaire was given to one mathematics teacher
who had used e-worksheets during learning. E-worksheets are piloted for one week or 2
meetings. Table 7 is the result of practical e-worksheets.
Table 7
Practical Results of E-worksheets

No. Questionnaire Score Percentage  Practicality Category
1.  Student Response 76 % Practical
2. Teacher’s Response 95 % Very Practical

According to the findings from student and teacher questionnaires, student replies
yielded an average percentage score of 76% categorized as practical, while instructor
responses achieved an average percentage score of 95% classified as highly practical. In
addition, the teacher provides comments or suggestions in writing on the practicality of
the e-worksheets shown in Figure 5.

Figure 5
Teacher’s Comments or Suggestions on e-Worksheets Assessment

0 Inserted prerequisite materials related to the workings of calculations

related to Ethnomathematics. Such as weight measurement conversion.

The figure 5 presents expert feedback recommending the inclusion of prerequisite
mathematical concepts before students engage with ethnomathematics-based direct
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proportion activities. In particular, students need to understand measurement
conversions, such as converting units of weight, to support calculations related to
Pandanwangi rice farming activities. This prerequisite knowledge is expected to help
students connect local farming practices with formal mathematical concepts more
effectively. Meanwhile, students provide comments or suggestions in writing on the
practicality of the e-worksheets shown in Figure 6.

Figure 6

Student Comments or Suggestions on e-Worksheet Assessment
G N

0 Learning becomes more understanding with this ethnomathematics e-lk.
Give an example.

Given the way.

Q00

Quite my experience in daily life.

! 4

The figure 6 presents students’ feedback indicating that the ethnomathematics-
based e-worksheet helps make the learning material easier to understand by connecting
mathematics with familiar real-life experiences. Students also suggested providing more
examples and clearer guidance on the steps for solving the mathematical problems.
Overall, the feedback indicates that contextualizing direct proportion through
Pandanwangi farming activities makes the learning content more relevant to students’
everyday experiences.

3.2 Discussion

Based on the practical assessments from teachers and students, ethnomathematics-
based e-worksheets are assisted by live worksheets to understand mathematical concepts
in comparatively valuable material in the practical category. Incorporating cultural
components into the mathematics curriculum promotes active student engagement in
their academic pursuits (Amit & Abu Qouder, 2017). Integrating mathematics with
students’ social culture entails the application of ethnomathematics in education.
Ethnomathematics seeks to empower students as active participants in the construction
of knowledge. Incorporating ethnomathematical learning tools in the classroom can
facilitate significant educational experiences (Vitoria & Monawati, 2020). U. Husna et al,,
(2018) the ethnomathematical approach enhances the relevance and significance of
mathematics education for pupils. Research has shown that mathematics education
grounded in mathematical concepts can transform students’ conceptions of the
connection between mathematics and reality, as well as their cultural (Prahmana &
D’Ambrosio, 2020). Consequently, students can perceive the interrelation between
mathematics and their surrounding culture, enabling them to comprehend the
significance of the mathematical concepts they acquire and utilize them in their everyday
lives (Abdullah et al., 2019; Risdiyanti & Indra Prahmana, 2020; Risdiyanti & Prahmana,
2018). Teachers may foster a welcoming classroom climate where all students feel safe to
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ask questions and share their perspectives on mathematics by bringing
ethnomathematics into the curriculum.

The research by and share their perspectives on mathematics by bringing
ethnomathematics into the curriculum.Johnson et al, (2022) indicates that the
incorporation of cultural elements enhances students’ engagement and affinity for
mathematics. Students and parents in Dutch schools exhibit increased interest in
educational help when the curriculum incorporates a cultural perspective. Ultimately,
for persons who can integrate ethnomathematics into educational mathematics, its
application can augment the relevance and practicality of mathematics for all students.
Previous studies reveal that applying ethnomathematics is beneficial for student learning
(D’Ambrosio, 2001; Pais, 2011). Learning mathematics with culture tends to be more
motivating because they feel the need to understand it. (Brandt & Chernoff, 2014). This
study also revealed that traditional games originating from a motivating culture provide
a meaningful context for children to play math ideas and skills and improve their
numeracy ability (Franco et al., 2021). How children use literacy, numeracy, and language
through culture-based games. Literacy and numeracy skills are basic skills that must be
possessed by students in Indonesia through a minimum competency assessment. The
context in the matter of numeracy, which is the basic reference for existing abilities in
Indonesia, is one of the socio-cultural aspects of students. The teachers can optimize one
of the numeracy abilities through the cultural context through ethnomathematics.
Through the application of ethnomathematics in teaching materials, students can
understand the objectives of learning mathematics. The worksheet is one of the teaching
materials that can improve students’ skills in analyzing and solving problems
independently and changing spending to be student-centered, increasing student learning
achievement (Sagita et al, 2021). In addition, incorporating ethnomathematics in
teaching materials can also help students appreciate and value diverse cultural
perspectives in mathematics, promoting inclusivity and respect for different ways of
understanding numerical concepts. By recognizing and incorporating students’ cultural
backgrounds and experiences in math education, teachers can create a more engaging and
meaningful learning environment that fosters critical thinking and problem-solving skills.
Ibu This method can enhance students’ connection to the topic and increase their
motivation to learn.

The findings of this study show that the ethnomathematics-based e-worksheet
integrating numeracy skills into comparison material derived from Pandanwangi rice
farmers’ activities achieved a *very valid* classification based on expert evaluations, with
an overall validity percentage of 80.5%. More specifically, the media design expert and
learning material expert evaluations yielded average scores of 76% and 72%,
respectively. These results indicate that while the product is generally strong in terms of
content accuracy and design, there remain aspects particularly in learning material
structure and pedagogical alignment that could be further refined to enhance its
robustness.
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In terms of practicality, the e-worksheet was rated by mathematics teachers and
students as very practical, with respective scores of 77% and 88%. The higher rating from
students suggests that the contextual integration of Pandanwangi rice farming activities
may have increased engagement and accessibility for learners, while teachers’ slightly
lower rating may point to certain instructional or technical considerations that require
attention, such as the adaptability of the material to varied teaching styles or classroom
conditions.

These findings are consistent with previous studies (Hirzi & Gazali, 2020; N. Husna
etal, 2021b; Setiawan et al., 2021; Sowanto & Mulyadin, 2019; Vitoria & Monawati, 2020;
Zuhra et al, 2021,), which collectively affirm that ethnomathematics-based learning

resources generally meet the criteria of validity, practicality, and effectiveness. However,
this study adds nuance by demonstrating that the effectiveness of ethnomathematics
integration may differ between expert reviewers, teachers, and students. Such differences
suggest that while cultural contextualization enriches learning experiences, the design
must also carefully balance curricular demands, pedagogical clarity, and user-friendliness
for both educators and learners.

The high practicality ratings further indicate that the e-worksheet successfully
incorporates ethnomathematics into classroom practice, supporting learners’ conceptual
understanding by situating proportion concepts within familiar cultural contexts.
Nonetheless, the variation in expert validation scores signals an opportunity for further
development, particularly in strengthening instructional coherence and enhancing
multimedia elements to support different learner needs. Overall, the use of a valid and
practical ethnomathematics-based e-worksheet demonstrates its potential to improve
mathematics learning outcomes. However, continued refinement and iterative evaluation
are essential to ensure that the integration of cultural knowledge not only enhances
engagement but also maintains strong pedagogical rigor across diverse educational
settings.

The worksheet is useful as a teacher guide to direct students in the learning process
to achieve the competencies taught, student guidelines in achieving learning objectives,
and evaluation guidelines for the achievement of results (Sutarni et al., 2024). Hui et al.
(2023) states that the application of culture in learning is a means to motivate and
stimulate students in order to overcome boredom and difficulties in learning
mathematics. The application of ethnomathematics can increase students’ positive
attitudes toward mathematics and improve learning outcomes (Rosa & Orey, 2013; Zuhra
et al, 2021) Ethnomathematics can also increase students’ appreciation of local culture
and influence the way they behave in society (D’Ambrosio, 2001). Ethnomathematics
reflects the culture and can be applied to the education system (Dewolf et al., 2014). The
ethnomathematical approach has proven to be interesting, influences critical thinking
skills, and fosters a love for local culture (Suherman et al, 2021). This finding is an
alternative for teachers and other researchers in compiling teaching materials through
worksheet in an ethnomathematical context that is close to the student environment.
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Hopefully, this research can contribute to a comprehensive ethnomathematical context
that can be used as a reference in compiling teaching materials in the future.
Limitations

To optimize the use of the GeoGebra Application based on student worksheets in
improving understanding of three dimensions, it is recommended to add cultural context
to the GeoGebra Application based on student worksheets so that students’ prior
knowledge can be connected to new mathematical content in students.

Future Study

Future studies should extend the present development beyond validity and practicality
testing by examining the effectiveness of the ethnomathematics-based e-worksheet in
supporting students’ numeracy through online mathematics learning. Experimental or
quasi-experimental studies involving larger and more diverse samples are recommended
to investigate changes in numeracy performance, particularly students’ ability to
interpret contextual information, formulate mathematical relationships, apply proportion
concepts, and evaluate solutions in real-world situations. Further research could also
examine students’ engagement, learning independence, and interaction with the e-
worksheet in fully online or blended learning environments. In addition, the Pandanwangi
ethnomathematical context could be expanded to other mathematical topics and grade
levels, while comparative studies could explore whether locally contextualized digital
resources provide different learning experiences from conventional e-worksheets. Such
investigations would provide stronger empirical evidence regarding the contribution of
culturally contextualized digital materials to numeracy and online mathematics
education.

4. Conclusion

The ethnomathematics-based e-worksheet integrating the activities of
Pandanwangi rice farmers was found to be valid and practical as a digital resource for
supporting numeracy in online mathematics learning. Expert evaluations by media design
and learning material specialists consistently placed the product in the very valid
category, demonstrating the appropriateness of its mathematical content, contextual
integration, instructional design, and digital presentation. Practicality assessments from
the teacher and students further indicated that the e-worksheet was understandable,
accessible, and usable for learning activities. More importantly, the developed e-
worksheet demonstrates that online mathematics learning can extend beyond the digital
delivery of conventional exercises by incorporating authentic cultural practices into
digitally mediated mathematical activities. Through proportion tasks derived from
Pandanwangi farming practices, the e-worksheet connects students’ local experiences
with formal mathematical representations and numeracy-oriented problem solving.
However, as the study was limited to validity and practicality assessment, these findings
establish the feasibility of the e-worksheet rather than its effectiveness in improving
students’ numeracy outcomes.
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The study contributes to mathematics education by demonstrating how
ethnomathematics, numeracy, and online learning can be pedagogically connected
through e-worksheet design. Rather than treating digitalization and contextualization as
separate dimensions, the developed product positions the e-worksheet as a digital bridge
through which locally situated mathematical knowledge can be transformed into
accessible online learning activities. Pedagogically, this approach provides teachers with
a model for designing online mathematics resources that maintain connections between
abstract concepts and students’ cultural and everyday environments. For distance and
online mathematics education, the findings suggest that flexibility of access should be
accompanied by meaningful contextualization so that digital learning does not merely
reproduce decontextualized mathematical exercises. The study therefore extends the role
of ethnomathematics from a classroom-based contextual approach to a potential design
foundation for culturally responsive digital mathematics resources, while providing an
initial empirical basis for their further development and effectiveness testing in broader
online learning settings.
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