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Abstract

The design and creation of student worksheets based on the Indonesian Realistic Mathematics
Education approach is the primary focus of this research. The goal is for these worksheets to meet the
requirements of usability, validity, and efficacy for improving junior high school students’ mathematical
problem-solving abilities. The chronological framework employed in this study follows the ADDIE
model, specifically targeting seventh-grade students and addressing linear equations with two variables.
The validity of the developed product was assessed by experts in the fields of language, Material, and
media, resulting in Aiken’s V coefficients of 0.69, 0.73, and 0.70, respectively. These coefficients
indicate that the worksheets are considered valid as per expert evaluations. To measure practicality,
feedback was collected from both teachers and students via response questionnaires. The results
indicated a high level of practicality, with 80% of teachers and a notable 80.05% of students expressing
positive responses. Overall, these findings suggest that the developed worksheets are appropriate for
classroom implementation and have the potential to support effective mathematics learning.
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INTRODUCTION

The ability to solve mathematical problems is one of the fundamental competencies required by
students in learning mathematics, serving to develop relevant skills in the 21st century (Helmon &
Sennen, 2020; Szabo et al., 2020; Ting et al., 2023). This skill not only requires an understanding of
mathematical concepts but also hones students’ critical and creative thinking skills and relates
knowledge to everyday life contexts (Luritawaty et al., 2022; Maslihah et al., 2020; Rahma et al., 2023;
Uyen et al., 2020; Widodo et al., 2023). Mathematics must not, however, be understood to be only that
set of formulas or processes, but to think, to think logically and critically, analytically and creatively
too. Students’ low ability to solve mathematical problems is a significant concern in education.
International assessments such as TIMSS and PISA show that many students struggle to solve
mathematical problems that require problem-solving. Among the causes of this are incomplete
understanding of the problems, a lack of conceptual understanding, and the use of problem-solving
strategies. According to Polya (1973), problem solving has four large steps: (1) understanding the
problem, (2) making up a plan, (3) executing the plan, and (4) reviewing the answers. The stages will
require students to actively participate in understanding the concepts, relating them to previously learned
concepts, and applying them to various real-life situations. In reality, however, the achievement of the
Indonesian learners in the solving of mathematical problems is very low, which in part is connected to
the teaching methods that place greater emphasis on procedural chores and memorization than on
substantive problem-solving (Jayantika et al., 2024; Sugita et al., 2024; Sumarni et al., 2025).

Hafizah et al. (2025) depict that low skills in mathematical problem-solving are a common issue
across all levels of education. This is evidenced by students’ limited understanding of basic concepts,
their failure to apply formulas, and their inability to develop systematic problem-solving strategies. The
population of internal/external variables that lead to this low level of skill is rather large. The internal
causes refer to the students with their lack of interest and motivation towards mathematics, whereas the
external causes are related to the poor learning environment and the inefficient teaching methods (Bahri
et al., 2025; Pebrianti et al., 2023). Besides, students are less likely to have difficulties in situating
problems, combining appropriate mathematical ideas, and applying the correct formula. The reports
show that the poor problem-solving concept in mathematics is attributed to misunderstandings of the
simplest concepts, a lack of depth in the practice, and other learning habits of learners (Rochsun et al.,
2024). Not just that, most of the students demonstrate low achievement in problem solving, which is
further divided into many sections, and would rather be engaged in some form of problem at a well-
organized stage of the solution (Melindarwati & Munandar, 2022).

Research in Indonesia has also shown that students have poor problem-solving ability. As
Amanda & Ruli (2022) remarkably, the competence criteria of problem solving are proven by only a
small number of JHS students, and it means that the number of mathematical problem-solving skills
possessed by them remains lower. Similarly, Ratnasari & TLS (2022) found that sixth-grade students
experienced significant losses in solving non-routine mathematical problems, including difficulty
understanding problem statements and transforming word problems into mathematical expressions. The
lack of effective strategies also made it difficult for students to implement their problem-solving plans,
often leading to computational errors and incorrect formulations. These results can be compared with
the results received by Fauziah et al. (2022), which had an average score of 5.47 on mathematical
problem solving. Some instructional strategies were attributed to this underperformance, which persists
with orientation in memorization and procedure work that fails to accord the student sufficient
opportunity to engage in critical and creative thinking (Mulyati et al., 2024; Yulianti, 2021).
Additionally, as mentioned by Heldawati et al. (2024), another of the most effective ways to develop
the capacity in students to solve mathematical problems is by getting acquainted with the strategies that
can be associated with the real-life activities. Math concepts are not visual or tangible, and thus, students
often struggle to perceive them purely procedurally. Therefore, the teachers are advised to adopt a
contextual learning approach where the students can understand how mathematics can be applied in life
(Amalia et al., 2024).

According to some literature reviews, implementing the RME approach would be effective in
enhancing students’ critical thinking, encouraging creativity, and developing communication skills.
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Moreover, Purnamasari et al. (2023) reported that Realistic Mathematics Education made a substantial
positive contribution to problem-solving in junior high school learners. In light of this, Anugrahana &
Pamekas (2024) found that applying the Realistic Mathematics Education method would be effective in
improving students’ learning performance.

Another method of teaching mathematics, found in the Indonesian RME approach, uses the real
world as a jumping-off point for learning various mathematical rules. The Indonesian realistic
mathematics education facilitates the rediscovery of abstract skills in a more significant way on the part
of the learners by using contexts that are much closer to the everyday life of the students (Aprilia &
Zuliana, 2025; Hapsari et al., 2024). Consequently, learners not only acquire an opportunity to know the
computational steps but also to think creatively and critically, and create and solve mathematical
problems (Sulasih et al., 2022). Indonesian RME approach emphasizes real-life scenarios as the primary
context of learning, and is also similar to the problem-solving stages outlined by Polya (1973) (Domu
& Mangelep, 2020; Hapsari et al., 2024; Septimiranti & Hiltrimartin, 2022). Through Indonesian
realistic mathematics education, learners are taught to perceive problems, use contextual tasks to
correspond to real-world situations, create mathematical models, use a discovery-and-discussion
approach, and check their answers through reflection. To implement this strategy effectively, the right
learning materials will be required. One of the most strategic tools could be the student worksheet, as it
provides learning instructions, organizes activities, discusses problems in context, and allows students
to address all points, covering their strategies and solutions. This design allows independence and builds
confidence in students (Idayanti et al., 2024; Nafisa et al., 2025; Simangunsong et al., 2024). There are
various perspectives on how the combination of real-life approaches to mathematics tuition and methods
of problem solving in Indonesian student work sheets might be. Mathematics education using student
worksheets designed for an Indonesian context helps students address contextual challenges more
effectively, as they are already familiar with the content. It also activates the strategies of discovery:
doing things in bits, at one end, concrete representations, then mathematical models, and then formal
symbols. In addition, the student worksheet provides opportunities to talk and cooperate, as it is designed
for group work, which aligns with Indonesian realistic mathematics learning, with its emphasis on the
social learning process. The questions also train students in developing reflective abilities to compare
responses, draw conclusions, and rewrite steps to the answer (Arti et al., 2023).

The implementation of the Indonesian realistic mathematics education approach has faced several
challenges, including teachers’ difficulty creating realistic, practically connected settings for the
mathematical concepts being taught, constraints on classroom time, and students’ inability to extrapolate
from real-world situations to formal mathematical forms. This alone is problematic as far as making
Indonesian RME-based student worksheets is concerned (Lasti et al., 2025).

In this way, student problem-solving, creativity, and critical thinking capacity can be developed
based on learning Indonesian mathematics via the construction of student worksheets (Rawani et al.,
2024). Examples of applying mathematical concepts to real-world contexts: The realistic mathematics
teaching approach in Indonesia not only improves numeracy literacy but also allows students to form
knowledge of the real world directly rather than indirectly, thereby establishing general knowledge of
mathematics. Indonesia’s RME method improves students’ knowledge and competence by connecting
math instruction to real-life applications. The strategy helps students personalize their mathematical
knowledge, which would be relevant to develop more profound knowledge, depending on the contextual
and constructivist nature of the learning setting (Aprilia & Zuliana, 2025). Including the students in real-
world problems, developing a high-quality of thinking, developing a more preferred construction of
meaning in the mathematical concepts, and developing a better learning of mathematical concepts are
solutions to an effective learning of mathematics (Putra & Purnomo, 2023). This paper aims to design a
student worksheet that is realistic, valid, and functional for JHS students’ capacity to solve mathematical
problems.

METHOD

To measure students’ mathematics skills, the study applied the ADDIE development model as a
systematic approach to developing worksheets based on Indonesian RME. The development stages
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mean the framework suggested by F. Hidayat et al. (2023) where the validation and product trials are in
the central position to verify the quality and applicability of the instructional media to learning
requirements, according to Kamalia et al. (2022), this is supported by the idea that the ADDIE model
emphasizes validation and testing of products based on the needs of education. Moreover, this research
employed both quantitative and qualitative methods. The quantitative part was completed through expert
validation (media and content), response questionnaires, and problem-solving ability tests, and the
qualitative part was based on descriptive analysis of students’ answers and the implementation of a
product. The steps of the development model of ADDIE were developed by Hidayat et al. (2023) The
following:

Figure 1. Research Procedure Flowchart of the ADDIE Model

The ADDIE development paradigm includes five core stages: Analysis, Design, Development,
Implementation, and Evaluation (Dilaines et al., 2024). During the analysis phase, those three main tasks
are done: curriculum analysis, needs analysis, and student characteristics analysis. To understand the
classroom learning environment, researchers conducted interviews with the subject’s teachers as part of
the needs analysis. The information gathered included the learning model applied, the media used,
challenges among teachers and students, and what teachers expect from the learning materials to be
developed. Results obtained in this phase identified discrepancies between real and ideal conditions for
learning practice and provided grounds for formulating appropriate solutions.

The design stage included several significant activities, such as formulating learning objectives
and instructional strategies, designing instructional media or products, preparing learning materials,
developing assessment instruments, and drafting the product to be developed. The Development phase
involved creating the first item in accordance with the design, conducting expert testing, running small-
scale tests, and making modifications to the item based on suggestions from the validator and trial
outcomes. The major objective of the implementation stage is to apply the developed product in a real
school classroom. At this stage, the product is used in the learning process, and information on its
feasibility, effectiveness, and teacher and student responses is gathered. The key aim of this phase is to
analyze the extent to which the product reinforces the learning goals achieved. The last stage of the
ADDIE model is the Evaluation stage, which assesses the product’s overall quality and effectiveness.
Assessment was conducted in two ways: formative assessment, undertaken at every stage of
development to continually improve the product, and summative assessment, conducted at the end of
the implementation process to evaluate the product’s effectiveness, viability, and feasibility. The
analysis findings served as the foundation for recommendations and optimizations. Three validators
(language expert, content expert, and media expert) were involved in assessing the validity of the student
worksheet. The validity of the language, media, and content formula applied was the V of Aiken, as
shown below:

_ _ XS
= D] (Azwar, 2012) .. (D
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with the following notations:

V = validity coefficient,

S ==."*fg

r = score given by each validator,

lp = _the lowest score of the rating scale,
¢ = the highest score of the rating scale,

n_= number of items assessed.

Next, change Aiken’s V value into a qualitative value according to the conversion guidelines in Table
1.

Table 1. Aiken’s V Value Conversion Guidelines

Score Category
08<V <01 Very Valid
0.6 <V <08 Valid
04<V <06 Quite Valid
02<V <04 Less Valid

0<V<0.2 Very Less Valid

Student worksheets from response questionnaires were evaluated not only for validity but also for
usability. The following formula was then used to determine the level of practicality:

ZTX x 100% . (2)
Next, the results of the practicality percentage are classified according to Table 2:

Table 2. Practicality Assessment Criteria

Percentage Category
p = 80 Very Practical
60 <p <80 Practical
04<p<06 Fairly Practical
02<p<04 Less Practical
p <20 Impractical

Using pretests and posttests, students’ mathematical problem-solving skills were evaluated to
gauge how well their worksheets worked. Improvements in these skills were then assessed using:

. 3)

skor posttest—skor prestest

N-Gain =

skor maksimal—skor pretest

Next, the N-Gain score criteria are classified in Table 3 or by using categories in the form:
Table 3. Interpretation Criteria for N-gain Values

Percentage Category
g>07 High
03<g=<07 Moderate
g=<03 Low

The assessment criteria, which appear in Table 4 below, are used to measure how effective the
worksheets that have been created are:

Page 44 Copyright (c) 2026 Rani Refianti, Maria Luthfiana, Idul Adha



Development of Indonesian Realistic Mathematics Education-Based Student Worksheets to Measure Students’ ...

Table 4. N-gain Effectiveness Category
Percentage Category
40 < N — Gain < 55 Less Effective
55 < N —Gain <75 Fairly Effective
N — Gain =275 Effective
(Rahmi et al., 2021)

RESULTS

Analysis

The three main procedures in the ADDIE model's analysis phase are curriculum analysis, needs
analysis, and student characteristics analysis. Based on the needs analysis, students tend to be passive
in their responses to math problems, the use of student workbooks remains minimal, and the lecture
method still dominates the learning process. In the curriculum analysis, PLDV was selected because it
aligns with the current Core and Basic Competencies and remains highly relevant to real-life contexts.
In the student characteristics analysis, it was identified that seventh-grade students (aged 1213 years)
are generally at the early stage of formal operational thinking. Although they are beginning to develop
the ability for abstract reasoning, they still require support through concrete representations.
Consequently, an Indonesian realistic mathematics education-based student worksheet that presents
contextual problems in a gradual progression from concrete to abstract was considered suitable for the
students’ cognitive development. In addition, it was found through interviews with mathematics
professors that students often have difficulty converting word problems into mathematical models and
using appropriate solution techniques for PLDV systems.

Design

The design stage of the ADDIE development model produced several key components that served
as the foundation for developing the Indonesian realistic mathematics education based student
worksheet, namely: (1) Learning objectives are made in line with Core Competencies, Basic
Competencies and competency indicators on the PLDV system topic (2) The student worksheet
framework, which includes the cover page, user guidelines, learning objectives, Indonesian realistic
mathematics education based core activities, and practice exercises. (3) The design of the Indonesian
realistic mathematics education-based learning syntax, consisting of contextual problem presentation,
mathematical modeling, symbolic solution, and reflection. (4) The research instruments used were
expert validation sheets, student and teacher response questionnaires, and a number of mathematics test
questions (pre-test and post-test). (5) The student worksheet layout design, encompassing visual design,
contextual illustrations, and an engaging format tailored to students’ characteristics.

Development

At the development stage, the Indonesian realistic mathematics education-based student
worksheet product that had been previously designed was realized and validated. The outcomes of this
stage include: (1) the initial draft of the Indonesian realistic mathematics education -based student
worksheet was completed in accordance with the predetermined framework and design; (2) the student
worksheet was validated by subject media experts, matter experts, and language experts, with the results
indicating that the student worksheet fell into the valid category and was therefore feasible for trial
implementation; and (3) Product revisions are carried out in line with the suggestions from the validator,
covering aspects of content, language, and presentation. The changes led to the ultimate draft of the
student worksheet that was more appropriate for field testing. The constructed student working paper is
shown in the following format :
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Figure 2. Student worksheet

The first student worksheet was then validated by the subject matter experts, language experts,

and media experts to check its validity. A summary of the validation results of the experts is given in
Table 5:

Table 5. Recapitulation of validation assessment
Number  Validator skor Aiken’s V

1 Matter Expert 0,73
2 Media Expert 0,70
3 Language Expert 0,69

According to the recapitulation table of validation tests, the V index of the material expert Aiken
was 0.73, and it can be classified as valid. The media expert generated an Aiken V index of 0.70, which
is also valid, and the language expert generated an Aiken V index of 0.69, which is also valid. These
findings demonstrate that the finalized student worksheet can be said to comply with the requirements

of validity and can be deemed as viable to be used with revisions, considering the recommendations that
were given by the validators.

Implementation
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The student worksheets were tested in small groups and large groups with respect to the
Indonesian RME developed at the implementation phase. Questionnaires on teacher and student
feedback were distributed during this stage in order to make sure that the student worksheets were
usable. The results of the small-group trial with 80.05 pointed out that the student work sheets were
rated very practical. In the same way, the teacher response questionnaire revealed that the student
worksheet was also rated as very practical with a percentage score of 80.

Evaluation

The next step after the classroom learning process was evaluation. This step was to not only
measure the attainment of learning competencies by the students and the effectiveness of the student
worksheet, which is an Indonesian RME-based worksheet, but also to improve the math skills of the
students. The evaluation involved two elements, which include: (1) formative evaluation, which was
done by way of questionnaires containing teacher and student responses, and (2) summative evaluation,
which was carried out by analysing the results of the students before and after the test. The teacher
practicality questionnaire had shown that the student worksheet developed was in the very practical
category with a percentage score of 80%. In the same way, the student practicality questionnaire has
also indicated that the student worksheet was also rated as very practical, with a percentage of 80.05%.

The pretest and posttest results were made to allow the determination of differences in student
learning outcomes at the pretest and posttest in order to evaluate the effectiveness of the student work
form based on the Indonesian RME that had been developed with the aim of enhancing the mathematical
performance of the students. Also, student response questionnaires that were given to 28 participants
showed a good response of 81.95. The level of effectiveness based on the normalized gain score was
64.41% and was categorized as moderately effective.

DISCUSSION

An Indonesian RME is based on a pedagogical approach called Realistic Mathematics
Education (RME), which focuses on the application of real-life situations as an initial point of
learning mathematics. In such a way, students will be motivated to build knowledge through
horizontal and vertical mathematization (Gravemeijer & Doorman, 1999; Lintong & Andries, 2022).
Indonesian realistic mathematics education is based on meaningful learning because, in addition to being
introduced into the world of abstract concepts, students are also instructed to connect them with their
daily experiences. Consequently, this strategy encourages inquisitiveness, participation, and the
acquisition of skills by the students in interpreting and solving mathematics problems.

Practically, student worksheets serve as a significant learning instrument that enhances concept
discovery by means of context-based problem-solving tasks. The worksheet of Indonesian RME-based
students is specially created to provide real-life problems, elicit a discussion, and develop the reflective
skills of the students in a gradual pattern of moving towards concrete representations to abstract
symbolic solutions (Arti et al., 2023; Fitriani et al., 2024; Mayangsari & Sukasno, 2024). This shows
that the Indonesian RME method is a valuable method of assessing the mathematical problem-solving
of students by involving them in real-life scenarios, and, therefore, students are able to build on their
conceptual knowledge through social interaction. (Jayantika et al., 2024; Kurniawan et al., 2020).

The design of the Indonesian RME-based student form was carried out in a consecutive manner
with the application of the developed ADDIE model or 4-D development model, with focus on the
validity, practicality, and effectiveness. Concerning the validity, the evaluation conducted by 3 experts,
that is, media, material, and language experts, revealed that the Indonesian RME-based student form
met the predetermined validity criteria. The subject matter expert validation tool was composed of 20
questions, which evaluated the content feasibility, the quality of presentation, the mathematical
capability of the students, and the compatibility of the instrument with the Indonesian RME principles.
According to the evaluation of the material experts, the value of the developed learning media, V =0.73,
falls under the valid category. This observation shows that the RME principles, like the use of real
contexts, modeling, and interactivity, have been effectively applied in the learning media. The
developed student worksheet was classified as valid with an Aiken V value of 0.73, which is

Print ISSN: 2088-2157, Online ISSN: 2580-0779 Page 47



Development of Indonesian Realistic Mathematics Education-Based Student Worksheets to Measure Students’ ...

based on the validation findings of the material expert, which means that the developed
worksheet can be used after revision as recommended by the validator. In the meantime, the
media expert validation sheet was composed of 24 items of assessment, including the elements
of design appearance, ease of use, consistency, usefulness, and graphical quality. According to
the validation findings of the media expert, the developed student work form is rated as being
valid in relation to Aiken's V value, which is 0.70, whereby it can be tested after revision in line
with the recommendations given. Moreover, the language expert validation sheet was based on
12 evaluation items, which covered the dimensions of clarity, communicativeness, and
correspondence to linguistic rules. In accordance with the validation results of the language
expert, the created student worksheet was classified as valid with an Aiken V of 0.69, which
means that it is possible to be tested post-revisions based on the recommendations made. From
the practicality, the findings of the small trial established that teachers and students were
responsive to the application of the Indonesian RME-based student form. According to teachers,
the worksheet given to students was practical since the instructions were coherently presented
in a step-by-step manner, easy to incorporate into the lesson plan, and effective in classroom
discussions. In the meantime, students were also able to find it useful because it contained clear
instructions, a pleasant design, and the Indonesian RME approach, which facilitated easier
cognition of the material. The general outcome of teacher and student practicality tests (small
group trial) can be seen in Table 6:

Table 6. Overall Analysis Results of the Practicality Questionnaire

Number of Score Maximum
Number Assesor Statements Obtained Score Percentage
1 Teacher response 14 48 60 80%
2 Small group 15 269 336 80.05%

From the results of the practicality analysis, the questionnaire distributed to teachers achieved a
percentage score of 80%, which falls into the category of highly practical. Meanwhile, the student
practicality questionnaire in the small-group trial achieved a percentage score of 80.05%, which is also
categorized as highly practical. In terms of effectiveness, the student worksheet was evaluated through
students” mathematical test results and student response questionnaires in the large-group trial. The
large-group implementation involved 28 students, each of whom was given four questions designed to
assess mathematical skills, with a maximum total score of 16 points.

Table 7. Recapitulation of the results of students' mathematical problem-solving abilities

Number Component Average Value
1 Pretest score 5.36
2 Posttest score 12.21
3 N-Gain 0.64
4 Percentage Increase 64.41%

The analysis was conducted, and the N-Gain score was derived at 0.64 and is considered to be a
moderate improvement with an average percentage of 64.41. This score is ranked as fairly effective
according to the effectiveness criteria. These results show that there was an increase in the abilities of
the students between pretest and posttest, and so the student worksheet developed positively influenced
the students' mathematical abilities. This finding proves that despite the effectiveness being rated as
fairly effective, the student worksheet based on the Indonesian RME still plays a positive role in
improving the abilities of the students. Moreover, the mean student response questionnaire score of 28
participants amounted to 75 per cent, which can be classified as positive. Therefore, it can be concluded
that the use of the developed Indonesian RME-based student worksheet was well received by the
students.
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CONCLUSION

This paper demonstrates that the resulting worksheet has passed the test of being considered valid,
useful, and effective in enhancing the ability of students to solve mathematical problems. With Aiken's
V values of 0.73 from material experts, 0.70 from media experts, and 0.69 from language experts, all of
which fall into the valid category, the validation results indicate that the worksheet has a good level of
validity. This indicates that the product is suitable for use in the learning process. In terms of practicality,
the trial results show that teachers gave a score of 80% and students 80.5%, both of which are classified
as very practical. At an N-Gain value of 0.64 (medium category), the results of the effectiveness test
show that the use of form improves students' problem-solving skills and an average effectiveness of
64.41% (quite effective category). In addition, student responses to the worksheet reached 81.95% with
a very positive category, which confirms that the developed worksheet is not only valid, practical, and
effective, but also well-received by both teachers and students.
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