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Mathematical literacy is the basis for students to fully
understand learning in the 2lst-century era. The low
mathematical literacy ability of students in elementary schools
reduces the quality of education and participation of students
in everyday life. Therefore, there is a need to develop learning
modules to increase student literacy. Using an
ethnomathematics-based teaching module with the RME
approach is one solution. The goal of this development
research is to create teaching modules that can improve the
mathematical literacy of fifth-grade s elementary school
students. The research subjects were students and teachers of
fifth-grade elementary schools in Petanahan District.
Observation, interviews, questionnaires, documentation, and
tests are used as data collection methods. Both qualitative
descriptive analysis and quantitative analysis were used to
process the data. The results showed that the validation was
rated as very good category by linguists 93.8%, material 94%,
and design experts 92%. According to students responses, the
practicality level falls within the 87.65% very good category.
The effectiveness of the teaching module on mathematical
literacy can be seen from the significance level 0.000 < 0.05,
teaching module has a positive effect on improving
mathematical literacy of fifth-grade students in elementary
school. So, the ethnomathematics-based teaching module with
a realistic mathematics education approach to improve
mathematical literacy is valid, practical, and effective.
Research and development of this ethnomathematics-based
teaching module has been proven effective only in Petanahan
District, it needs to be tested for effectiveness in a wider
population so that it can be used more widely. Other
researchers can develop similar teaching modules by taking
ethnomathematics in other areas.
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1. INTRODUCTION

Literacy is a basic skill that students must acquire (Sumirattana, Makanong, & Thipkong, 2017).
Mathematical literacy is as important as literacy skills (Geiger, Goos, & Forgasz, 2015) and students in
the 21st century need to have to keep up with the times (Geiger et al., 2015; Rizki & Priatna, 2019).
Because of mathematical literacy is the ability of students to process and apply mathematical
knowledge in everyday life (OECD, 2018; Stacey, 2011; Stacey & Turner, 2015). Someone who has
mathematical literacy skills tends to solve everyday problems easily (Genc & Erbas, 2019; Rahmawati,
Usodo, & Fitriana, 2021). Students with literacy at a high level can solve generalized
problems(Suryapuspitarini, Wardono, & Kartono, 2018). Mathematical literacy is one of the
benchmarks for determining the success of education in elementary schools (Saleh, Prahmana, Isa, &
Murni, 2018)

However, many students don’t like mathematics (Syafitri, Putra, & Noviana, 2020). Based on the
results of the 2018 PISA survey released by the OECD, Indonesia’s average mathematical literacy
reached 379, with an OECD average score of 489 (OECD, 2019). According to PISA results, Indonesia
consistently ranks in the bottom 10 in mathematical literacy assessments. Literacy assessment in
Indonesia is carried out through the Minimum Competency Assessment (AKM) (Patriana, Sutama, &
Waulandari, 2021). Minimum Competency Assessment (AKM) is the basic competencies assessment all
students to develop their skills and play an active role in society in positive value activities such as
reading, writing, and numeracy (Rohim, Rahmawati, & Ganestri, 2021).

The low level of numeracy literacy in solving AKM questions is also found in research
(Cahyanovianty & Wahidin, 2021), where 75% of students are more dominant in having moderate
numeracy abilities. This shows the low mathematical literacy of elementary school students. The low
literacy ability of elementary school students is found in the results of research (Putra, Agmadya, &
Syahrilfuddin, 2021). Most students consider Mathematics a difficult subject, so there is less interest in
learning (Rahmatullah, Riyadi, & Indriati, 2021; Syafitri et al., 2020).

The impact of the covid-19 pandemic is that learning is not effective, especially in elementary
schools (Bozkurt, Jung, Xiao, & Vladimirschi, 2020). Learning activities are carried out using blended
learning (Mali & Lim, 2021). Teachers as educators have a role as facilitators, facilitating learning so
that learning goes according to goals (Ideswal, Yahya, & Alkadri, 2020). The facilitator must be able to
create innovative learning modules which, in their application, can make students enthusiastic about
learning independently (Fachrur, Rika, & Rahayu, 2021).

Teaching modules are interesting learning resources, easy to understand, and include certain
materials (Tjiptiany, As’ari, & Muksar, 2016) that can help students to become literate. Teaching
modules can help students learn and solve problems independently (Syahrial, Asrial, Kurniawan, &
Piyana, 2019). Teaching modules can generate desire and generate motivation in students (Ferdianto,
Setiyani, & Nurulfatwa, 2019) and activate students (Logan, Johnson, & Worsham, 2021). So in learning
the teaching module can be used by students to learn independently.

However, observations indicate that students” low mathematics literacy is due to the unavailability
of appropriate learning resources. In line with research (Hadiyanti et al., 2021), the low mathematical
literacy in senior high schools of which is that there are no special learning resources for mathematical
literacy. In the public elementary school in Petanahan sub-district, there are no special learning
resources to improve students' mathematical literacy. Improving literacy skills begins with increasing
interest in reading (Verschaffel, Schukajlow, Star, & Van Dooren, 2020). Learning resources that can
help increase literacy interest are modules (Khikmiyah, 2016).

The solution to overcome this is by developing an ethnomathematics-based teaching module with
a realistic mathematics approach. Ethnomathematics is ethnomathematics related to mathematical
practices (mathematical practices), mathematical ideas (mathematical ideas), and mathematical
knowledge (mathematical knowledge) of a socio-cultural group of society (Dominikus, 2018). The
cultural diversity that exists in Indonesia is a good opportunity when it comes to education because it
makes learning meaningful. Linking ethnomathematics to mathematics learning helps students
understand the material (Fajriyah, 2018).
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Ethnomathematics-based teaching modules with a Realistic Mathematics Education approach are
proven to be able to achieve 21st-century learning goals (Johnson & Corey, 2020). Learning with
ethnomathematics can improve students' logical thinking skills in high school (Patri & Heswari, 2021).
Ethnomathematics improves the quality of learning because the context is commonly found by students
in their daily lives (Astriandini & Kristanto, 2021; Muhtadi, Sukirwan, Warsito, & Prahmana, 2017).
Geometry concepts taught through culture (ethnomathematics) can develop the quality of learning at
Teladan Maluku Elementary School (Laurens, 2016). Other researchers(Abdullah, 2017; Supiyati,
Hanum, & Jailani, 2019; N. W. Utami, Sayuti, & Jailani, 2019) state that there is mathematics in a
community culture that can be applied in learning. Experts have proven that there is a link between
mathematics and culture that can optimize learning.

In addition to using ethnomathematics, the realistic mathematics education approach can also
improve mathematical literacy (Nurkamilah, Nugraha, & Sunendar, 2018). Fahmy (2018) conclude that
real learning has a positive impact on mathematical literacy. Research Handun (2020) states that the
realistic mathematics learning has a positive influence on elementary school student’s mathematical
literacy, but Handun's research does not use ethnomathematics-based teaching modules. The learning
process with realistic mathematics lessons makes students more active and motivated to learn, which
has a positive effect on increasing the success rate learning (Mulbar & Zaki, 2018). Based on some of the
above studies, it shows that students’ mathematical literacy skills in elementary schools can be
improved through realistic mathematics learning approach.

Based on these results, an ethnomathematics-based teaching module was developed with a
realistic mathematics education approach to improve the mathematical literacy skills of fifth-grade
elementary school students. Therefore, this study will examine the teaching module, validity,
practicality and effectiveness.

2. METHODS

This research is development research (RnD). In this development research, an ethnomathematics-
based teaching module was developed with a realistic mathematics education approach to improve the
mathematical literacy of fifth-grade elementary school students with a 4D model. The 4D model
developed by S. Thiagarajan is shown in Figure 1 below.

[ Curriculum Analysis ]—P[ Student Analysis I - r )
Defina
[ Media Analysis ] “_[ Concept Analysis ]
[ Format Selection I *
¥ Design
[ Digital Script Stages Process ]—p [ Initial Design I ]
4 -
[ Digitization Process ] l
[ E-mdodule validation ] 4
l Develop
[ Experiment in Learning I ——
\ . —
[ Disseminate ]

Figure 1. Steps to Develop Module
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2.1 Define Stage

At this initial stage, review basic competencies, formulate learning objectives as outlined in
developing lesson plans, and analyze outcomes, including types and sources of data or research of
learning disabilities and potential resources. Curriculum analysis is performed by examining the Initial
data collection is conducted through curriculum analysis, learning media, and interviews with teachers
of other mathematics subjects in relation to topics or materials that often present problems in
developing mathematical literacy.

Table 1. Types and Sources of Data in the Defining Stage

Number Type of Data Data Sources/ Analysis Results
1. Study of learning difficulties in Geometry  reference to national and international
topic research results
2. Potential resource (teachers, students) field observation result
3. Study of basic competence content and Permendikbud number 21 year 2016

learning implementation plan

4. Study of the learning module used ¢ The learning module used is not varied

¢ Has not stimulated mathematical literacy
skills

2.2 The Design Stage

The design stage is carried out by designing a prototype teaching module. In this study, the design
phase consisted of determining the form of the teaching module, determining the teaching module,
and designing the initial module format. After the format selection is complete, the next step is to create
a digital script in the form of word file. Then, after that, it is be converted to a PDF file and printed.

Table 2. Module Design

Program Files Contents
Format selection The format used is can be opened on a PC (exe file) and also can be
opened directly/hard file.
Design early This phase includes the initial creation of module
e word
e pdf
o exe

2.3. The Develop Stage

The format of the teaching module consists of a cover page, an introduction section, a core section
and a final section. The introductory part consists of an introduction, table of contents, KI and KD
learning objectives, and instructions for using teaching modules. The core part consists of learning
materials, practice questions, summaries and competency tests. The final part consists of a glossary,
answer keys, a bibliography, and author biodata.

Table 3. Module Development

Module title IL. Core Part

Subject Learning materials
Name Topic / Class Learning Material Self Assessment Exercise
Author of the table of contents Summary

Glossary Competence test
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I. Introduction III. Final Part
KD and GPA Glossary

Brief description of the material, rational, Answer key
Precondition Bibliography
Instructions for using the module Author biodata

Module Development Trial

1. Expert Validation
2. Student Responses to Learning Using Modules

2.4. Disseminate Stage

This activity is a result of the above three phases, namely, the use of teaching modules in Petanahan
District.

Table 4. Module Deployment

Activities Target Implementation Date
Wider use of Modules Grade V of Elementary School in Mey-June 2022
in Petanahan District
Seminar All teachers in Petanahan July 2022

3. FINDING AND DISCUSSION

3.1 Development of Module Based on Ethnomathematics with Realistic Mathematics Education
Approach

At the stage of developing the teaching module, the topic developed is the material for building
blocks and cubes. The teaching module consists of a cover, identity sheet, introduction, table of
contents, instructions for use, learning objectives, materials, summaries, practice questions,
competency tests, glossary, answer keys, bibliography and author biodata.
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Figure 2. Ethnomathematics-based Teaching Module Display

An expert test was conducted at the development stage to measure the teaching module's quality.
Validation was carried out by three experts: linguistics, material and design experts, and media experts.
Experts are lecturers and teachers in elementary schools.
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Table 5. Linguistics, Material and Design Expert Validation Results

Validator Percentage Category Description

Linguistics 93.8% Very good Can be implemented
Material 94% Very good Can be implemented
Design 92% Very good Can be implemented

According to table 6, it can be seen that based on the assessment indicators that have been
determined, language, material and design experts say that the module application is in the very good
category, namely 93.8%, 94% and 92%. Overall, the module was deemed interesting by expert
commentators and used as a module for learning mathematics on the geometry topic. The suggestions
for improvement module are the module instructions should be more detailed to make it easier for
users to understand and add general information about the module.

3.2 Student’s Responses to Mathematics Learning Using Modules

After the validation was carried out, the practicality test was carried out by applying it to a limited
group. The practicality test was carried out at SD Grujugan with 22 respondents with an average
percentage of student responses, namely 87.65%

Precentage of Student

Responses
91%
m  effective very effective

Figure 3. Percentage of Student Responses

The majority response, namely 91% of students, to the application of ethnomathematics-based
teaching modules is very practical. This shows that the teaching module has been implemented
properly according to the stages. The learning module is considered to have excellent practicality by
students

3.2 Effectiveness of Mathematics Learning Using Modules

The Disseminate stage consists of three phases: validation testing, packaging and diffusion and
adoption. Validation testing is done by implementing an ethnomathematics-based teaching module
with an RME approach on the real target or target. The target is the fifth-grade elementary school
students in Petanahan District. Validation testing is used to test the effectiveness of the teaching module
on the real population. The effectiveness test was conducted at the Petanahan sub-district elementary
school. The research sample was 17 students at SDN Tanjungsari as the control class and 26 students at
SDN 1 Jogomertan as the experimental class. The research sample was selected by random sampling.

Data processing is done with SPSS5-23 software. The table shows the result of the effectiveness test
at the 0.05 significance level.
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Table 6. Summary of Effectiveness Test Results

Test Class Average Typeoftest Result Decision Conclusion
Normality =~ Experiment 65.5385 Kolmogorov-  0.200 Ho Normally
smirnov accepted distributed
Control 50.5882 0.200 Ho Normally
accepted distributed
Homogeneity Levene 0.620 Ho Homogenous
accepted
Hypothesis T-test 0.000 Horejected  Any differences

Hypothesis testing between the control and experimental class with the assumption of
homogeneous data has a significant level of 0.000. The significance level for the t-test is 0.000 < 0.0, Ho
is rejected. Its means that the control and experimental class data have differences in the value of
mathematical literacy. This means that the experimental and control classes have different
mathematical literacy skills. Judging from the average of the experimental class has an average of
65.5385 >50.5882 the average of the control class. Based on the findings above it can be concluded that
the ethnomathematics based teaching module is effectively used to improve the mathematical literacy
skills of fifth-grade elementary school students.

This research produces an ethnomathematics based teaching module with a realistic mathematics
education approach to improve students' mathematical literacy. The development module aims to
improve mathematical literacy. The development of the teaching module is based on the needs analysis
finding, namely the characteristics of elementary school age students at the concrete operational stage.
In line with Piaget's theory, elementary school students with a operational thinking level (Saleh et al.,
2018). Students show that students' interest in learning mathematics is also lacking (Fauzi &
Arisetyawan, 2020). Moreover, 21st-century learning must be student-centred (Keiler, 2018). This
requires students to learn independently.

The prototype of teaching modules assessed by experts shows that the development of
ethnomathematical-based teaching modules with the RME approach to improving mathematical
literacy is declared valid and feasible to use. Aspects assessed in language validation by the validator
are sentence clarity, communicative, dialogical and ainteractive, conformity with the development
of students, conformity with language rules and suitability of the use of icons, symbols, and terms.
Language is adjusted to the thinking stage of elementary school students. The sentences chosen in the
teaching module are simple sentences according to the research sample, namely elementary school
students. The use of concrete icons, symbols, and terms is adjusted to the thinking stage of elementary
school students. In line with Piaget's theory, elementary school students with an operational thinking
level (Meylana, Pujiastuti, & Sartono, 2018).

The results of the validation by material experts have an average percentage of 94%. This means
that the material in the learning module is in accordance with KD. The importance of the suitability of
the material and KD so that learning objectives are achieved (Imania & Bariah, 2019). Learning module
subjects correspond to the students’s thingking stage, so there isn't misconceptions (Fajriyah, 2018).
Teaching modules are equipped with up-to-date materials in order to update knowledge of a science.
This is because science is always evolving with the times. This teaching module is also designed to
encourage student curiosity so that students are interested in using the teaching module. The addition
of new materials and information will attract students to learn (Hadiyanti et al., 2021).

Design validation is assessed from aspects of module size, cover design, content design,
presentation support, learning presentation, and coherence and sequence of thought patterns that are
adjusted to the development of students. The cover design and design of the contents of the teaching
module and cover are adjusted to the material for building cubes and blocks and made in color to attract
students to learn. This is because elementary school students are at the stage of concrete thinking (T. N.
Utami, Jatmiko, & Suherman, 2018).
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The results of product trials to measure the practicality of their teaching modules convey that
teaching modules can be used easily, are easy to understand, and have interesting pictures according
to their characteristics (Schoevers, Leseman, & Kroesbergen, 2020). The positive response to the
teaching module is also because there is a cultural touch (ethnomathematics) in the material that is easy
to find in everyday life. This is in line with the opinion (Aikenhead, 2017; Fachrur et al., 2021) that
culture is very close to students so it attracts students to learn. The ethnomathematics-based teaching
module developed is a new learning resource so that it attracts students to learn. The diversity of
learning resources for students increases student interest in learning (Kurniasari, Rakhmawati, &
Fakhri, 2018). Teaching modules can also be used independently by students both at school and at
home. The results of the practicality test showed very good results.

The results of the effectiveness test were carried out by experimenting with students. The
effectiveness test is carried out after the validity test and practicality test so that the ethnomathematics-
based teaching module is feasible to use in learning. The effectiveness test results showed that the
ethnomathematics-based teaching module with a realistic mathematics education approach had a
positive effect on students' mathematical literacy. The effectiveness of ethnomathematics-based
teaching modules is supported by (Agusdianita, Karjiyati, & Sufiyandi, 2021; Johnson & Corey, 2020;
Laurens, 2016) namely through ethnomathematics it can improve students' cognitive abilities. A
realistic mathematics education approach, it can improve students' mathematical literacy (Sumiyati,
Netriwati, & Rakhmawati, 2018). Recommendations that can be considered are the benefits obtained
from ethnomathematics-based teaching modules can be made independently because the culture
around us can be used as material for meaningful learning. Through things that are close to students,
learning materials can be developed (Nuh & Dardiri, 2016; Sumirattana et al., 2017). There is flexibility
in teaching modules so that teaching modules can be used at home or at school.

4. CONCLUSION

Based on the research and development results, it can be concluded that the ethnomathematics-
based teaching module with a realistic mathematics education approach to improve mathematical
literacy is valid, practical, and effective. The validation results were rated as very good category by
linguists 93.8%, material 94%, and design experts 92%. According to students' responses, the
practicality level falls within the 87.65% very good category. The effectiveness of the teaching module
on mathematical literacy can be seen from the significance level 0.000 < 0.05, the teaching module has a
positive effect on improving the mathematical literacy of fifth-grade students in elementary school.
Research and Development of this ethnomathematics-based learning module has been proven effective
only in Petanahan District, and it needs to be tested for effectiveness in a wider population so that it
can be used more widely. Other researchers can develop similar teaching modules by taking
ethnomathematics in other areas. Other researchers can also use other approaches besides the RME
approach to improving students' mathematical literacy.
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