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A B S T R A K 

Siswa mengalami kesulitan dalam belajar matematika sehingga siswa 
meyakini bahwa matematika sangat sulit, terutama bagi siswa sekolah 
dasar. Hal ini berdampak pada hasil belajar siswa yang menurun. 
Penelitian ini bertujuan untuk menghasilkan LKPD pada materi 
pembagian berbasis pendekatan PMRI yang valid dan praktis untuk 
pembelajaran. Penelitian pengembangan yang digunakan adalah 
research and development (R&D) dengan menggunakan model 4D yang 
dikembangkan oleh Thiagarajan terdiri dari empat tahapan yaitu: tahap 
define,tahap design,tahap development dan tahap dissemination. Data 
yang diperoleh dikumpulkan melalui wawancara, angket dan observasi. 
Instrument yang digunakan untuk mengumpulkan data yaitu kuesioner. 
Teknik yang digunakan untuk menganalisis data yaitu analisis deskriptif 
kualitatif dan kuantitatif. Hasil penilaian diperoleh dari uji validasi oleh tim 
ahli dengan rata-rata persentase penilaian sebesar 87,5% ketegori 
sangat valid. Hasil penilaian diperoleh dari respon peserta didik pada uji 
coba terbatas memperoleh rata-rata persentase sebesar 84,58% 
kategori sangat praktis dan respon peserta didik pada uji coba lapangan 
dengan persentase penilaian sebesar 82,40% kategori sangat praktis. 
Adapun hasil penilaian respon pendidik sebesar 88,75% kategori sangat 
praktis. Berdasarkan data tersebut LKPD pada materi pembagian 
berbasis pendekatan PMRI telah memenuhi kriteria kevalidan dan juga 
kepraktisan sehingga LKPD yang dikembangkan layak untuk digunakan 
dalam proses pembelajaran. 

 
A B S T R A C T 

Students have difficulty learning mathematics, so it can be concluded that mathematics is complicated, 
especially for elementary school students. It has an impact on student learning outcomes that decline. 
This study aims to produce LKPD on material distribution based on a valid and practical PMRI approach 
for learning. The development research used is research and development (R&D) using a 4D model 
developed by Thiagarajan consisting of four stages: define stage, design stage, development stage, and 
dissemination stage. Data was collected through interviews, questionnaires, and observations. The 
instrument used to collect data is a questionnaire. The technique used to analyze the data is descriptive 
qualitative and quantitative analysis. The results obtained from the validation test by experts with an 
average rating of 87.5% are excellent categories. The student responses in the limited trial obtained an 
average percentage of 84.58% in the efficient category, and the student responses in the field trial with 
82.40% in the efficient category. The results of the assessment of the educator's response were 88.75% 
in the efficient category. Based on these data, the LKPD in the distribution material based on the PMRI 
approach has met the criteria for validity and practicality so that the LKPD developed is feasible to be 
used in the learning process. 
 

 
1. INTRODUCTION 

Education is a deliberate effort to be helpful to someone. In education, the learning process is 
crucial as it is an adult's effort to guide children to reach the level of maturity intended to improve children's 
behavior for the better and gain knowledge, skills, and attitudes to help them develop their personality 
(Bettencourt et al., 2011; Hashim, 2018; Maulana, 2021). Learning is a transformational process and the 
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maturation process undertaken by an educator and student includes activities to fill and develop cognitive 
abilities with as many facts as possible (Ro’fah et al., 2020; Solehana et al., 2019; Sugiyanto et al., 2019). 
Students change their knowledge on their own, and a teacher only serve as facilitator, mediator, and role 
model in the learning process (Kraft & Papay, 2014; Márquez-García et al., 2020; Ronfeldt et al., 2013). 
Meanwhile, learning is an activity in which a person attempts to acquire knowledge, skills, and positive 
values through the use of various learning sources, and learning is a process of communication and 
interaction as a form of educational effort by conditioning students' learning processes (Fun & Maskat, 
2010; Kin et al., 2018; Toropova et al., 2021).  

Moreover, emphasizes the importance of learning activities as the foundation of curriculum 
implementation (Friedman & Friedman, 2013; Taylor et al., 2017). Learning activities have a significant 
impact on academic quality. If the learning activities are suitable, the educational quality will be adequate. 
In learning, it must be adjusted to students’ level of cognitive development (Mpungose, 2021; Wardoyo & 
Article, 2016). Children in primary school are those aged 7 to 12 years old. The developmental level of 
elementary school children is at concrete operations; children will understand more efficiently by using 
tangible objects (Bujuri, 2018; Partovi & Razavi, 2019; Pratama et al., 2020). At that age, the developmental 
level still sees everything in its entirety and can understand the relationship among concepts in simple 
terms (Antari, 2015; Nurlaily et al., 2019). So that the learning process is easy to do, it is necessary to use 
teaching materials that can increase understanding of a concept to facilitate achieving the goals (Samri et 
al., 2020; Yuniarti & Radia, 2020). 

Learning resources are information presented and stored in various forms of media that can assist 
students in learning as an embodiment of the curriculum (Sugiyanto et al., 2019; Syafrijal & Desyandri, 
2019).  Educators must develop teaching materials that can facilitate understanding of concepts and solve 
problems for the learning process to be successful and for students to understand the concepts they are 
learning (Bajrami & Ismaili, 2016; Rosala & Budiman, 2020). The presence of innovation in the use of 
worksheets in class and the demands of the applicable curriculum can increase students' critical thinking 
skills when solving mathematical problems. Students expect active, creative, effective, and enjoyable 
mathematics learning (Agitsna et al., 2019; Yustina & Kapsin, 2017). One of the teaching materials that can 
be developed is a student worksheet. The student worksheet contains sheets to train the development of 
cognitive aspects and all other elements. Student worksheet is a worksheet that contains information or 
instructions for students to complete a learning activity in the form of practice or application of results to 
achieve a certain goal (Astari, 2017; Suryawati et al., 2020). Student worksheets significantly influence 
learning; student worksheets can encourage the thinking process to facilitate students in solving a problem. 
Thus, learning resources can be used to facilitate educators in the teaching and learning process (Ayva, 
2012; Mutlu, 2020). 

However, it is still common to encounter students who have difficulty learning mathematics, 
causing them to complain and believe that mathematics is extremely difficult, particularly for elementary 
school students (Öztürk et al., 2020; Shafie et al., 2010; Sulastri & Kusmanto, 2016). As a result, students do 
not like math lessons (Hong et al., 2015; Yuniarti & Radia, 2020). They sometimes have difficulty in solving 
mathematical problems. It is due to various factors, including a lack of mathematical understanding, a lack 
of variety in teaching materials, and students' lack of interest in mathematics (Lin et al., 2020; Rahma & 
Pujiastuti, 2021). The division is a mathematical concept that is widely used in everyday life. Furthermore, 
it serves as the foundation for furthering one's knowledge of mathematics (Nenotaek et al., 2019; Tanudjaya 
& Doorman, 2020). However, as is the case at the 3rd Belida Darat Public Elementary School, students 
struggle to cope with the division material. According to information obtained from interviews conducted 
by the researcher with homeroom teachers for fifth-grade elementary school, students frequently have 
difficulty understanding the concept of division when learning mathematics. When a student understands 
a division subject, he can solve the problem.  It shows that students continue to struggle with mathematical 
concepts. These difficulties arise as a result of students' inability to grasp the idea. In addition, students 
make mistakes when solving problems.  

To overcome these challenges, it is necessary to carry out learning activities that assist students in 
locating and comprehending mathematical concepts and problems. The understanding mathematical 
concept is also one of the goals of educators, as educators serve as guides to achieve it (Kowiyah et al., 2019; 
Nugroho et al., 2018). The elementary school level, considered the first foundation, must be strengthened 
by instilling correct mathematical concepts and skills in students (Russo et al., 2020, 2021). Mathematics 
education in elementary schools is expected to provide effective and efficient learning by the curriculum 
and students' mindsets to solve math problems in everyday life quickly. As a result, it employs a 
mathematics teaching method accustomed to students' minds or relatable to everyday life (G. J. Hwang et 
al., 2020; Yulianty, 2019). There are many ways to make learning mathematics comfortable and fun, 
including using various approaches. 
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One approach to learning mathematics that can develop creative thinking skills and instill concepts 
is the Pendidikan Matematika Realistik Indonesia approach (PMRI). To overcome students' difficulties 
understanding the concept of division, teachers must employ various methods of delivering material and 
conducting other learning activities, one of which is the PMRI approach (Hanifah et al., 2019; Hasbi et al., 
2011). The success of the PMRI approach has been demonstrated in several studies that students who are 
taught using PMRI will outperform students who are taught conventionally (Budi, 2013; Fauziah et al., 
2020). PMRI is the adaptation result of RME (Realistic Mathematics Education) which has been harmonized 
with the life of the Indonesian people, so the PMRI principle is the same as the RME principle. PMRI is a 
mathematical approach that uses a real-world context; the problems presented come from real-life 
situations with students, allowing them to imagine the experiences they will face (Herutomo et al., 2020; N. 
R. Sari et al., 2019; Sulastri et al., 2017).  

This is in line with opinion, that the real world is used as a starting point for the development of 
mathematical ideas and concepts in PMRI. The PMRI approach presents problems in contexts that are 
relevant to students' daily lives. It will undoubtedly help students understand mathematical concepts, 
particularly in the division material. the real world is a concrete world conveyed to students through the 
use of mathematics. Realistic Mathematics Learning is a method of teaching mathematics that uses real-
world contexts as the first step in developing students' knowledge.  As a result, students should have access 
to teaching materials that can help them better understand mathematical concepts (Istiandaru et al., 2015; 
Novita & Putra, 2017). This study aims to produce LKPD (Student Worksheet) on material distribution 
based on the PMRI approach that is valid and practical for learning. It is hoped that LKPD (Student 
Worksheet) can facilitate students ' learning. 

 

2. METHOD 

This study is a research and development research that employs Thiagarajan's development model, 
commonly referred to as 4D. The 4D model has four research steps; define, design, development, and 
dissemination.  Development research improved existing products or produced new products (Herawati et 
al., 2018). Based on the PMRI approach, this study generated a product in the form of a student worksheet. 
This study used the steps of a 4D development model, including: (1) Define which included curriculum 
analysis, student analysis, material analysis, and learning objective analysis; (2) Design contained activities 
for compiling a map of needs, determining the structure contained in the student worksheet, and designing 
research instruments; (3) Development contained activities to test products and revised products that had 
been tested: (4) Dissemination included activities for disseminating products that had been deemed valid 
and practical. This development step was chosen because it demonstrated clear steps to producing a 
product. The stages in the design of this 4D model are simple, easy to learn, and easy to practice in 
development research.  

This research was conducted at the 3rd Belida Darat Public Elementary School which is located in 
Ibul Village. The data that had been obtained from the research were collected through interviews, expert 
questionnaires, student and teacher response questionnaires, and observation. Interviews were conducted 
with the homeroom teacher of fifth-grade students at the 3rd Belida Darat Public Elementary School to 
determine the potential and problems that existed in the school environment and to gather information 
before conducting research. Questionnaire of experts to determine the validity of the student worksheet for 
the learning process, including media expert, material expert, and linguist. Closed questionnaires were used 
to collect students' responses when using student worksheets based on the PMRI approach. Data collection 
methods included compiling instruments based on grids, testing the validity of student worksheets, 
conducting research, and analyzing data obtained from the research. The data from the validity test results 
by expert judges as product validation were analyzed using a rating scale. The initial analysis of the score 
data obtained from closed questionnaire results for the expert judges was summed and averaged for each 
expert's questionnaire. The percentage figures obtained are then interpreted in Table 1. below: 
 
Table 1. Interpretation Scale with Rating Scale 

No Persentase (%) Kategori 
1 00,00% - 20,00% Invalid 
2 21,00% - 40,00% Not valid enough 
3 41,00% - 60,00% Quite valid 
4 61,00% - 80,00% Valid 
5 81,00% -100,00% Very valid 
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Based on the interpretation scale above, the student worksheet can be declared valid for testing if 
it has a minimum percentage score range of 61 percent or a maximum percentage score range of 100 
percent. The practicality of student worksheets is obtained from the teacher and students' responses during 
product trials. 

 
 

3. RESULT AND DISCUSSION 

Result 
The define stage is the first stage carried out by the researcher, and it includes activities such as 

curriculum analysis. The researcher analyzed students by conducting interviews with the homeroom 
teacher of fifth-grade students at the 3rd Belida Darat Public Elementary School and creating student 
worksheets based on curriculum 13. According to the findings of interviews with the fifth-grade homeroom 
teacher at an elementary school, the learning outcomes of fifth-grade students in mathematics are still very 
low, particularly the ability to understand the concept of division. It was due to a lack of teaching materials, 
such as student worksheets explaining mathematical concepts, resulting in low student learning outcomes. 
Material analysis based on Core Competencies and Basic Competencies in the division material for fifth-
grade students, the material in the student worksheets developed consists of three material sub-sections, 
namely Indonesian Realistic Mathematics Education (PMRI), division of natural numbers with 
common fractions, and division of common fractions with common fractions. Based on the analysis of 
learning objectives premised on Basic Competencies in the division material, the learning objectives must 
be achieved are two. They are; students can understand the division of fractions in the form of natural 
numbers and common fractions, and students can also solve the problem of dividing fractions in the form 
of natural numbers and common fractions. The results of the definition stage were used to create student 
worksheets. 

The design stage consisted of compiling a map of student worksheet needs, determining the 
structure of student worksheets, and designing research instruments. The student worksheet needs map 
was created by considering the PMRI approach steps, core competencies, basic competencies, and 
indicators of competency achievement and learning objectives. The map needs of student worksheets were 
organized to help researchers sort tasks or activities of students to be presented in student worksheets. 
Student worksheet structure can aid students and teachers in recognizing the elements contained in student 
worksheets. In general, student worksheets have covers, instructions for use, a table of contents, concept 
maps, PMRI approach steps, material sub-chapters, activities, and cases or practice questions. The research 
instrument was used to assess the validity and usability of student worksheets. The validation instrument 
was a student worksheet validation sheet, and the practical instrument was a student response 
questionnaire and the teacher's response to the developed student worksheet. 

The Development phase is an activity that involves testing the product's validity, revising the 
product, and testing the product that is being developed. At the development stage, the product will be 
validated by a team of experts, followed by improvements and conducting limited trials and field trials. After 
developing student worksheets based on the PMRI approach, the next step was to validate the student 
worksheets by expert judges consisting of two lecturers, such as linguists, media experts, and one teacher 
as a material expert. Based on the evaluation results of the three validators that had been processed, the 
average percentage of media expert lecturers was 80.9% in the valid category, 88.1% in the very valid 
category, and 93.6% in the very valid category. The average percentage of assessment of all validators 
was 87.5%, with a very valid category. According to the validator's judgment, the developed student 
worksheets were in a good category. However, there were still things that needed to be corrected or revised 
following the validator's directions to be ready for testing at school. The revision of the student worksheet 
was created in response to the validator's comments, namely: 

The next step is to test the student worksheet for fifth-grade students at the 3rd Belida Darat Public 
Elementary School after the validator declared it valid and revised. The student worksheet was tested in 
both limited trial and field trials. The limited trial, which included three students and a student response 
questionnaire, yielded an average of 84.58% with a very practical category, indicating that the student 
worksheets had been completed and could be tested in the field. The field trial involved 12 students and 
yielded an average percentage of 82.40% in a very practical category. Although the field trial results had 
decreased in scores than the limited trial result, they are still in the very practical category. The teacher 
response questionnaire yielded an 88.75 average percentage in a very practical category. Products that have 
been deemed valid and practical are distributed in a limited manner during the Dessimantion stage. The 
researcher distributed the final product in student worksheets based on the PMRI approach to the 
homeroom teacher for fifth-grade students at the 3rd Belida Darat Public Elementary School in the form of 
10 student worksheets.  Other access can be obtained online by visiting the researcher's Academia.edu 
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account on the website mentioned below: 
http://www.academia.edu/56933451/LKPD_PMRI?source=swp_share. 

 
Table 2. Revision Based on Expert Advice 

Comments/ 
Suggestions 

Before Revision After Revision 

The student 
worksheet's cover is 
still blurry; please 
replace it with a clearer 
cover. The writing on 
the cover is also less 
legible. 
 

  

Give numbered pages 
on student worksheets 
to make it easier and 
improve the writing 
and typo words on the 
student worksheet. 
 

  
  

Discussion  
In the whole process of education in schools, learning is an essential activity. Learning is teaching 

students to use educational principles, and learning theory is the primary determinant of the success of 
education (Leszczyński et al., 2018; Rodríguez-Izquierdo, 2021). In the whole educational process in 
schools, learning is an essential activity (Bergdahl et al., 2020; Shafie et al., 2010). Learning is teaching 
students to use educational principles, and learning theory is the primary determinant of the success of 
education (Chou, 2013; Demitra & Sarjoko, 2018). At the initial stage, mathematics is formed from student 
experience based on existing reality, mathematics as a human activity then that experience is processed by 
reasoning, processed analytically and synthetically with knowledge arriving at conclusions in the form of 
mathematical concepts (Kowiyah & Mulyawati, 2018; Riyanto & Gunarhadi, 2017). Mathematics is one of 
the sciences that has enormous benefits in daily human life, and mathematics is also a lesson given to all 
students starting from elementary school (Davidi et al., 2021; G.-J. Hwang et al., 2021). 

Using a realistic approach makes mathematics more engaging, relevant, and meaningful (Sopia & 
Wutsqa, 2015; Yulianty, 2019). In addition, this approach uses real-life or everyday contexts as a starting 
point for learning mathematics (Hidayat et al., 2020; Wahyuni, 2019). Learning using a realistic approach 
facilitates solving mathematical problems with or without using standard solutions (algorithms) and 
emphasizes learning mathematics on "learning by doing" (Faidah et al., 2019; Jeheman et al., 2019). One of 
the teaching materials that can improve students' abilities is LKPD (worksheet). These teaching materials 
are tools and media that provide opportunities for students to gain experience dealing with facts in life 
(Indrianingrum et al., 2018; Suryawati et al., 2020; Yustina & Kapsin, 2017). Through this experience, 

http://www.academia.edu/56933451/LKPD_PMRI?source=swp_share
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students will practice assessing and developing ideas, solving problems, acquiring skills, and fostering and 
developing creativity. Student Worksheets (LKPD) are sheets containing tasks that students must do 
(Marshel & Ratnawulan, 2020; Mutlu, 2020). Students will get material, summaries, and assignments 
related to the material (Mutlu, 2020; Zulimah et al., 2018). LKPD makes students able to study the teaching 
materials independently. The findings of previous studies also stated that LKPD could improve students' 
understanding of learning (Marshel & Ratnawulan, 2020; Pentury et al., 2019). Other research findings also 
state that LKPD can increase students' independence in learning (Marshel & Ratnawulan, 2020; I. P. Sari & 
Purnama, 2014; Yustina & Kapsin, 2017). 

 

4. CONCLUSION 

Based on the results of this study, it can be obtained that the level of product validity in the form of 
LKS of diversion material based on the PMRI approach is feasible to use. The practicality of LKS is evidenced 
by the response of educators, student responses, and perfect field trials. 
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