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Abstract

This research is motivated by changes in the curriculum that require students to learn independently. This study
aims to describe the activities carried out by students using the PMRI e-module assisted by augmented reality.
The research method used is descriptive qualitative. The stages of the research are preparation, implementation,
and reporting. The data collection techniques used are observation and documentation. Qualitative data are
analyzed using data reduction, data presentation and drawing conclusions. The subjects of the study were 17
students at SMP IT Islam Al Azhar 33 Palembang. The results of observations of the implementation of learning
during 2 meetings with 4 activities were in accordance with the stages of problem solving. In the first activity,
students were not yet familiar with the stages of problem solving, namely providing temporary answers and
writing down what is known and asked. However, after carrying out the second activity, students were
accustomed to the activities given systematically and using the help of augmented reality which can help students
be more independent in the visualization process. Thus, the activity of using the PMRI e-module assisted by
augmented reality can help students learn flat shape material easily.
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Abstrak

Penelitian ini dilatarbelakangi oleh perubahan kurikulum yang menuntut siswa untuk belajar mandiri. Penelitian
ini bertujuan untuk menggambarkan aktivitas yang dilakukan siswa menggunakan e-modul PMRI berbantuan
augmented reality. Metode penelitian yang digunakan yaitu deskriptif kualitatif. Adapun tahapan penelitian yaitu
persiapan, pelaksanaan, dan pelaporan. Teknik pengumpulan data yang digunakan adalah observasi dan
dokumentasi. Data kualitatif dianalisis dengan menggunakan reduksi data, penyajian data dan menarik
kesimpulan. Subjek penelitian yaitu 17 siswa di SMP IT Islam Al Azhar 33 Palembang. Hasil observasi
pelaksanaan pembelajaran selama 2 pertemuan dengan 4 kegiatan telah sesuai dengan tahapan pemecahan
masalah. Pada kegiatan pertama siswa belum terbiasa dengan tahapan pemecahan masalah yaitu memberikan
jawaban sementara dan menuliskan yang diketahui serta ditanya. Akan tetapi, setelah melakukan kegiatan kedua
siswa sudah terbiasa dengan aktivitas yang diberikan secara sistematis dan menggunakan bantuan augmented
reality yang dapat membantu siswa lebih mandiri dalam proses visualisasi. Sehingga, Aktivitas penggunaan e-
modul PMRI berbantuan augmented reality dapat membantu siswa mempelajari materi bangun datar dengan
mudah.

Kata kunci: Augmented Reality, E-Modul, PMRI

Cara Menulis Sitasi: Arifin, S., Efriani, A. (2024). Activities for Using the PMRI E-Module Assisted by
Augmented Reality. Lentera Sriwijaya: Jurnal llmiah Pendidikan Matematika, 6(1), 37-49.

To overcome educational problems in Indonesia, the Ministry of Education and Culture launched a
curriculum called the independent learning curriculum (Kemdikbud, 2022). One of the meanings of
freedom to learn is independent and creative learning (Daga, 2021). Independent learning is interpreted
as learning on one's own will and initiative, with or without help from other people (Tampubolon, 2020).
Independent learning gives students the freedom to determine their own learning method, time and

materials. This allows students to take an active role in their learning process, seek out additional
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information, work on assignments in creative ways, and take responsibility for their own learning
(Kania, 2022; Rizky & Astutik, 2021). This not only helps them understand the course material better,
but also encourages students to become more responsible for their academic progress and can increase

their motivation and engagement in the learning process.

In mathematics lessons it seems difficult to learn independently, this is because the majority of
students think that mathematics is a lesson that is very difficult to imagine (Bela et al., 2021). Reality
shows that many students have difficulty understanding mathematical concepts without direct guidance
from the teacher. In overcoming these problems, efforts are needed to utilize advances in science and
technology (IPTEK). Teachers are required to innovate in learning and develop digital-based teaching
materials (Ramadhani & Fitri, 2020). Without innovative and easily accessible teaching materials,
students often feel overwhelmed and unmotivated to learn independently. Innovative teaching materials
are teaching materials that are creative and interesting and can be used at any time (Irmawati et al.,
2020). The teaching materials currently needed are teaching materials that can support the quality of

learning, such as e-modules (Arjana & Upayogi, 2022).

E-modules are flexible teaching materials because they can be used during online and offline
learning (Lestari et al., 2022). The use of e-module teaching materials also allows students to learn
independently (Muzijah et al., 2020). The e-modules provided are tailored to the problems around
students (Widiastuti, 2020). This is adapted to the existing context of the PMRI approach (Efriani et al.,
2018b; Maghfiroh et al., 2021). PMRI is a mathematics learning approach that places emphasis on
student activities and relies on real problems for students (Dewi & Agustika, 2020; Efriani et al., 2019).
E-modules that use the PMRI approach with stages of using context, model of, model for and formal
are able to understand abstract mathematical concepts, so they can increase learning interest and

achievement (Efriani et al., 2023; Mashuri et al., 2019).

Facts on the ground show that learning has not been carried out effectively. Learning still uses
teaching materials available on the market. Even though there has been a lot of research on e-module
development which has been categorized as valid and practical, such as research by Sukmawarti &
Pulungan (2022) using the context of Malay traditional houses, Nurqolbi (2020) using RIAU batik
motifs, Efriani (2018a) using a sports context, Arifin (2023) uses a shooting auction context, Thahara
(2023) uses a Malay cultural context, Hartatiana (2023) uses gending sriwijaya context, Efriani (2023)
and Efriani (2024) use sweet potato balls, Fika (2020) uses problem posing. However, the use of the e-

module developed has not been optimal.

To overcome the ineffectiveness of learning in schools, it can be overcome through the use of
PMRI e-modules assisted by augmented reality (Gao et al., 2023; Koparan et al., 2023). The use of
augmented reality as a manipulation of models in a form that matches reality so that it can be well

received by students (Rachmawati et al., 2020). AR technology can combine virtual world objects into
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real-world displays in real time (Adrian et al., 2020; AM Arifin et al., 2020). Apart from that, the use
of AR can also construct abstract learning to be more contextual according to the characteristics of
PMRI. AR enables integration between the real world and the digital world, so that abstract
mathematical concepts can be visualized in three-dimensional form that is interactive and real for
students. The use of AR in mathematics learning not only makes abstract concepts more real and easier
to understand, but is also in line with the PMRI approach which focuses on using real context and

models to bridge students' understanding from the real world to the more formal world of mathematics.

The use of PMRI e-modules assisted by Augmented Reality in mathematics learning can help
achieve one of the competencies that students must have, namely problem-solving abilities. Because in
learning using e-modules, paying attention to problem-solving abilities can begin with the use of context
in the problem (Arifin et al., 2023; Thahara et al., 2023). In the process of solving problems through the
PMRI stages, namely at the stage of constructing students' thinking from concrete to abstract, they can
be assisted using augmented reality media. So with the use of augmented reality, students gradually
learn mathematics. This is in accordance with the stages in PMRI, namely model of and model for.
Referring to the description above, so researchers are interested in conducting research with the aim of

describing student activities using e-modules assisted by augmented reality.

METHOD

This research uses descriptive research (Fraenkel et al., 2012). This research was conducted at Al Azhar
33 Islamic Middle School in Palembang with 17 students from class VIII.C as research subjects.
Random selection of subjects from 3 digital classes at the school (Suliyanto, 2018). The reason
underlying the selection of SMP or MTs students as research subjects is the characteristics of SMP or
MTs students who generally still tend to think concrete operationally towards formal thinking, so they
still need real situations in learning. Apart from that, junior high school students also have a lot of

mathematical facts and concepts.

This research consists of three stages, namely preparation, implementation, and reporting
(Sugiyono, 2016). In the preparation stage, researchers prepare research instruments, learning scenarios,
and arrange permits. Meanwhile, at the implementation stage, treatment was carried out in the trial
class, namely conducting learning using the PMRI e-module assisted by augmented reality, making
observations during learning. At the reporting stage, the researcher analyzes the results of the data
obtained at the implementation stage, analyzes the results of observations to see the achievement of the

activity. After completing the analysis results, the results are presented in the form of a report.

Data collection techniques are carried out using documentation and observation. Documentation is
a data collection technique by searching for and analyzing documents related to research (Sugiyono,

2016). Documentation was carried out to see the suitability of the device with the PMRI approach, the
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use of augmented reality in the e-module, and problem-solving abilities in the e-module work process.
Furthermore, observation is a complex process of various biological and psychological processes
(Sugiyono, 2016). Observations were carried out to obtain data about students' activities following
learning using the PMRI e-module assisted by augmented reality. The assessment component is related
to student activities, namely academic changes, attitudes, skills, and behavior based on PMRI indicators

and problem-solving.

The data was analyzed using qualitative data analysis, namely reducing data, presenting data, and
drawing conclusions (Rijali, 2018). Reducing data means selecting, focusing, simplifying, and
transforming the data obtained from data collection carried out through documentation in the form of
e-modules used by students and observations made in the classroom to see the learning process carried
out by the teacher. Then in presenting the data, the data that has been collected is presented and arranged
in the form of narrative text to describe the student activity process using the PMRI e-module assisted
by augmented reality. The description of the activity process is adjusted to the principles and

characteristics of PMRI as in table 1.

Table 1. PMRI Principles

PMRI Principles PMRI Activity Descriptor
Rediscovery 1. Exploring context
2. Respond to questions
guided reinvention and )
3. Ask about the lesson material
progressive mathematizing ) .
4. Pay attention to the explanation

Learning phenomena 1. Complete activities in stages

2. Using information
didactical phenomenology

A model that builds itself 1. Discuss between students
2. Finding connections

self-developed models

3. Sums up the whole

4

Complete the assigned tasks

In addition to considering the principles and characteristics of PMRI as in table 1, the description

of the activity is seen based on problem solving indicators as in table 2.

Table 2. Problem-Solving Descriptors

Problem-solving indicators Problem-Solving Activity Descriptor

Understanding the problem 1. Provide a temporary answer

2. Write down what you know and answer it
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Strategy discovery 1. Make a plan
2. Estimating strategy

Strategy implementation 1. Solve the problem

2. Arrange a solution

Re-examination 1. Checking correctness
2. Make conclusions

3. Delivering work results

Tables 1 and 2 are descriptors of problem-solving indicators and PMRI principles. There are 20
descriptors used to see student involvement in learning activities as in tables 1 and 2. The descriptors
in tables 1 and 2 are presented in the form of observation sheets. Then the observer checks the activities
that occur when students use the PMRI e-module assisted by augmented reality according to the

instructions provided.

Finally, conclusions are drawn, the conclusions drawn are based on the results of activities using
the PMRI e-module assisted by augmented reality. The validity of the data will be tested based on
various sources, namely matching the data obtained with the problem-solving stages being measured

like in table 2.
RESULT AND DISCUSSION

This research consists of three stages, namely preparation, implementation, and reporting. In the
preparation stage, researchers prepare research instruments. The results of the preparation stages that
have been carried out are analysis, design, product development. The results of the analysis obtained
are needs analysis, curriculum analysis, and student analysis. The results of the needs analysis
concluded that what students need are geometry teaching materials that can help students visualize
objects. The results of the curriculum analysis showed that students still had difficulty with the material
on flat-sided spatial figures. Also, the results of the student analysis showed that students liked the

problems given according to their environment.

The design results were carried out starting from collecting reference materials such as selecting
applications that would help in the process of making e-modules, namely Canva, applications that help
in visualization, namely augmented reality, and selecting problems raised in the flat-sided spatial
geometry e-module, namely the typical Palembang cupboard and the Lawang Kidul Mosque. In
addition, the design was carried out by making a flowchart so that the material presented was systematic.
After the flowchart design was completed, it was continued with the design of the storyboard (paper
base). In the process of designing the flat-sided spatial geometry e-module, the characteristics and
principles of PMRI were still considered as well as problem-solving indicators according to the results
of the needs analysis and student analysis. Then continued with product development and validity

testing by experts. The following is an example of a product that has been developed as in figure 1.
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Indikator Asesmen
® Menganalis sisi kubus

® Membuat jaring-jaring kubus
* Menentukan luas permukaan kubuy/
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Figure 1. E-Module Product

The instruments produced at the preparation stage were not only made but also went through
development stages so that the instruments to be tested had validity, practicality and had potential
effects. The results of the Instrument test have been published in one of the articles, namely (Thahara
et al., 2023) regarding the e-module on flat-sided spatial figures using the Malay cultural context of

pyramid material using the Lawang Kidul mosque context.

At the implementation stage, treatment was carried out in a trial class, namely carrying out learning
using the PMRI e-module assisted by augmented reality and observing activities during learning. The
research implementation process was carried out at Al Azhar 33 Islamic Middle School in Palembang
in 3 meetings. The first meeting was held on 7 September 2023 related to the pre-test and providing
material for activities 1 and 2. The second meeting was held on 8 September 2023 related to activities
3 and 4. The third meeting was held on 11 September 2023 related to reflection and post-test. To answer
problems, the activities carried out by students during the learning process are at meetings 1 and 2. The

details of the implementation of research activities are as follows.

The first meeting was carried out by giving a pretest, activity 1 and activity 2. In the pretest,
students were given 2 description questions related to flat-sided shapes, namely cubes and blocks. Next,
learning is carried out by doing activity 1 and activity 2. In activity 1, students are given material related
to cube nets and the surface area of cubes. Students work on problems according to the stages of
problem-solving. At the problem understanding stage, students are asked to read the e-module and
understand the problems in activity 1 as in Figure 2. Also at this stage, students simulate nets and the
surface area of a cube using the augmented reality that has been provided. Augmented reality is used
using the EDU assembler application. Next, students work individually on the problems given. Then,
after students have worked individually, students are asked to discuss together with their classmates.

Then students present the results of the discussion of the problem given and draw conclusions from the
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activities that have been carried out regarding nets and the surface area of the cube. In activity 2, students
are given material related to the volume of a cube. The same thing was done in the second activity.
Students work on problems according to the stages of problem-solving. At the problem understanding
stage, students are asked to read the e-module and understand the problems in activity 1. At this stage,
students simulate the volume of a cube using the augmented reality that has been provided as in Figure
3. Next, students work individually on the problems given. Then, after students have worked
individually, students are asked to discuss together with their classmates. Then students present the
results of the discussion of the problems given and draw conclusions from the activities carried out

regarding the volume of the cube.

Figure 2. Understanding Process Figure 3. Cube volume simulation
Problems in Activity 1 using Augmented Reality

The second meeting was carried out by giving reflection, activity 3 and activity 4. The reflection
activity was carried out to review the material on the area and volume of the cube that had been given

previously as in figure 4. Next, learning was carried out by doing activity 3 and activity 4.

Figure 4. Reflection on Meeting 1 Figure 5. Students write strategies for problems

In activity 3, students are given material related to block nets and the surface area of blocks.
Students work on problems according to the stages of problem solving. At the problem understanding

stage, students are asked to read the e-module and understand the problems in activity 1. At this stage,
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students simulate nets and the surface area of blocks using the augmented reality that has been provided.
Next, students work individually on the problems given. Then, after students have worked individually,
students are asked to discuss together with their classmates. Then students present the results of the
discussion of the problem given and draw conclusions from the activities that have been carried out

regarding nets and the surface area of blocks.

In activity 4, students are given material related to the volume of blocks. The same thing is done
in the second activity. Students work on problems according to the stages of problem solving. At the
problem understanding stage, students are asked to read the e-module and understand the problems in
activity 1. Also at this stage, students simulate the volume of blocks using the augmented reality that
has been provided. Next, students work individually on the problems given by writing down strategies
for the problems as in Figure 5. Then, after students work individually, then students are asked to discuss
together with their classmates. Then students present the results of the discussion of the problem given

and draw conclusions from the activities carried out regarding the volume of the block.

Meetings 1 and 2 were carried out using the PMRI e-module assisted by augmented reality. The
e-module used also trains students' problem-solving abilities. So, the stages used to complete the e-
module also use problem solving stages. Then the implementation process is observed in accordance

with PMRI indicators and problem-solving abilities.

At the reporting stage, researchers analyzed the data obtained at the implementation stage.
Reporting of observation results is obtained from the results of activities carried out by students using
the PMRI e-module assisted by Augmented Reality at each meeting by adjusting PMRI indicators and

problem-solving.

The implementation activity of learning using PMRI e-modules assisted by augmented reality is
reviewed from 2 aspects, namely the PMRI aspect and problem solving. At the first meeting, there was
1 out of 10 aspects of PMRI that was the lowest, namely related to the descriptor asking about lesson
material that was not yet understood. While in the problem-solving aspect, there were 3 out of 10 aspects
that were the lowest, namely providing temporary answers to problems raised by the teacher related to
the material to be studied, compiling problem solving with different steps, and making conclusions from
the problems/materials given. while at the second meeting, there was no aspect that was the lowest, both

the PMRI aspect and problem solving. It's just that the results are not optimal but are above average.

From these two aspects, the weaknesses that occurred were seen in the problem-solving aspect at
the first meeting. After further review, students are not yet accustomed to carrying out the problem-
solving process using problem-solving stages. Students are not used to giving temporary answers and
writing down what is known and asked. Students only answer directly to the problems given. Students
consider the final answer to be the important point of the problem given. Based on the results of Aulia's

research (2021) the treatment given to these students included technical errors. This is in line with
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Sulistio et al. (2019) who stated that technical errors occurred because the subjects were not careful
even though they actually knew the meaning of the questions. The same error was also expressed by
Patricia & Zamzam (2020) who explained that students did not write down the requirements given
because they were not thorough in their work. Actually, students know what they know and are asked,
it's just that students don't write it down. After being given an understanding regarding the importance
of writing down the information provided by the questions, at the second meeting students began to get
used to writing down the information. This is also in line with the opinion of Farida (2015) that technical
errors can be anticipated by teachers frequently reminding students to read the questions carefully and

rechecking the results of the work carried out in order to minimize mistakes made by students.

The results of the study indicate that the use of PMRI e-modules assisted by augmented reality
can train students' problem-solving skills. This can be seen from the activities contained in the e-module
which initially students were not accustomed to carrying out the problem-solving process but with the
stages in the e-module it can train students to work systematically according to their problem-solving
abilities. In addition, with e-modules that are already systematic and use augmented reality assistance,
students are more independent in the visualization process, making it easier for them to rotate the objects

given in the problem.
CONCLUSION

Student activities during the learning process can be seen through observations of the
implementation of learning. The results of observations of the implementation of learning during 2
meetings with 4 activities showed that at the first meeting students were not yet accustomed to carrying
out the problem-solving process with problem-solving stages. Students were not yet accustomed to
providing temporary answers and writing down what was known and asked. However, after carrying
out the second activity, students were accustomed to the activities given systematically and using
augmented reality assistance which could help students be more independent in the visualization
process. Thus, the activity of using the PMRI e-module assisted by augmented reality can help students
learn flat shape material easily, only students need to be given an understanding regarding the
importance of writing down the information provided by the questions to solve problems according to
the stages of problem solving. This is because students consider the final answer to be the important
point of the problem given, resulting in students not yet accustomed to providing temporary answers

and writing down what is known and asked.
REFERENCE

Adrian, Q. J., Ambarwari, A., & Lubis, M. (2020). Perancangan Buku Elektronik Pada Pelajaran
Matematika Bangun Ruang Sekolah Dasar Berbasis Augmented Reality. Simetris: Jurnal Teknik
Mesin. Elektro Dan llmu Komputer, 11(1), 171-176. https://doi.org/10.24176/simet.v11i1.3842



46 Lentera Sriwijaya, Volume 06, No. 1, May 2024, Page 37-49

Arifin, A. M., Pyjiastuti, H., & Sudiana, R. (2020). Pengembangan media pembelajaran STEM dengan
augmented reality untuk meningkatkan kemampuan spasial matematis siswa. Jurnal Riset

Pendidikan Matematika, 7(1), 59-73. https://doi.org/10.21831/jrpm.v7i1.32135

Arifin, S., Efriani, A., & Putri, D. R. A. (2023). Pengembangan E-Modul Pengenalan Data Statistika
Menggunakan Konteks Budaya Melayu Lelang Tembak. SJME (Supremum Journal of
Mathematics Education), 7(1), 107-122. https://doi.org/10.35706/sjme.v7i1.7749

Arjana, 1. G., & Upayogi, I. N. T. (2022). Pengembangan Home-Laboratory Based Digital Practicum
Module Dalam Menunjang Pembelajaran Jarak Jauh Pada Matakuliah Praktikum Fisika Dasar.
Wahana Matematika Dan Sains: Jurnal Matematika, Sains, Dan Pembelajarannya, 16(1), 1858—
0629.

Aulia, J., & Kartini. (2021). Analisis Kesalahan Siswa Dalam Menyelesaikan Soal Cerita Pada Materi
Himpunan Bagi Siswa Kelas Vii Smp. Jurnal Cendekia: Jurnal Pendidikan Matematika, 5(1),
484-500. https://doi.org/10.31764/pendekar.v1il1.280

Bela, M. E., Wewe, M., & Lengi, S. (2021). Pengembangan Modul Matematika Materi Aritmatika
Sosial Berbasis Pendekatan Saintifik Untuk Siswa Kelas VII SMP. Jurnal Cendekia : Jurnal
Pendidikan Matematika, 5(1), 391-400. https://doi.org/10.31004/cendekia.v5il.461

Br Panjaitan, M. H., & Sukmawarti, S. (2022). Pengembangan Bahan Ajar Matematika Realistik Materi
Pengukuran Bangun Ruang di Sekolah Dasar dengan Menggunakan Konteks Rumah Adat Batak
Toba. Jurnal Riset Pendidikan Dan Inovasi Pembelajaran Matematika (JRPIPM), 6(1), 93—110.
https://doi.org/10.26740/jrpipm.v6n1.p93-110

Daga, A. T. (2021). Makna Merdeka Belajar dan Penguatan Peran Guru di Sekolah Dasar. Jurnal
Educatio FKIP UNMA, 7(3), 1075-1090. https://doi.org/10.31949/educatio.v7i3.1279

Dewi, N. P. W. P., & Agustika, G. N. S. (2020). Efektivitas Pembelajaran Matematika Melalui
Pendekatan Pmri Terhadap Kompetensi Pengetahuan Matematika. J. Penelit. Dan Pengemb.
Pendidik, 4(2), 204. https://doi.org/https://doi.org/10.23887/jppp.v4i2.26781

Efriani, A., [lma Indra Putri, R., Raden Fatah, U., & Zainal Abidin Fikri KM, J. K. (2019). SAILING
CONTEXT IN PISA-LIKE MATHEMATICS PROBLEMS. Journal on Mathematics Education,
10(2), 265-276.

Efriani, A., Putri, R. L. 1., & Hapizah. (2018a). PISA like Mathematics Problems: A case of soccer
context. Journal of Physics: Conference Series, 1097(1). https://doi.org/10.1088/1742-
6596/1097/1/012108



Activities for Using the PMRI ... Sujinal Arivin, Arvin Efiiani 47

Efriani, A., Putri, R. I. 1., & Hapizah, H. (2018b). Row Sport Context in PISA Like Mathematics
Problem. Journal of Education and Learning (Edulearn), 12(4), 757-765.
https://doi.org/10.11591/edulearn.v12i4.9113

Efriani, A., Zulkardi, Putri, R. . 1., & Aisyah, N. (2024). From The Expert ’ s Review : Number Learning
Design. 020044.

Efriani, A., Zulkardi, Z., [lma, R., & Putri, 1. (2023). Belajar Bilangan dengan Konteks Memasak Kue
Bola Ubi. 7(5), 5289-5302. https://doi.org/10.31004/0bsesi.v715.5025

Farida, N. (2015). Analisis Kesalahan Siswa SMP Kelas VIII dalam Menyelesaikan Masalah Soal
Cerita Matematika. Aksioma: Jurnal Pendidikan Matematika FKIP Universitas Muhammadiyah
Metro, 4(2).

Fika, N. dkk. (2020). Penerapan Expert Riview sebagai Strategi Formative Evaluation dalam
Mengembangkan Lks Matematika Berbasis Problem Posing. Jurnal Maju, 7(2), 156—164.

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design and Evaluate Research in

Education.

Gao, S., Lu, Y., Ooi, C. H., Cai, Y., & Gunawan, P. (2023). Designing interactive augmented reality
application for student’s directed learning of continuous distillation process. Computers &
Chemical Engineering, 169, 108086.
https://doi.org/https://doi.org/10.1016/j.compchemeng.2022.108086

Hartatiana, Wulansari, N. A., Efriani, A., Paradesa, R., Wardani, A. K., & Muslimahayati. (2023).
Ethnomathematics in gending Sriwijaya dance as a context for student worksheets. AIP

Conference Proceedings, 2811(1). https://doi.org/10.1063/5.0142272

Irmawati, I., Setiani, Y., & Marethi, 1. (2020). Penerapan Model Pembelajaran Kooperatif Make A
Match Dengan Pendekatan Saintifik Untuk Meningkatkan Kemampuan Komunikasi Matematis
Siswa. UJIMES (Uninus Journal of Mathematics Education and Science, 5(1), 33-38.

Kania, I. (2022). The Effectiveness of the Implementation of the Independent Learning Program-
Independent Campus in Garut Regency. INFLUENCE: International Journal of Science Review,
4(1),271-277. https://doi.org/10.54783/influencejournal.v4il.26

Kemdikbud. (2022). Siaran Pers : Implementasi Kurikulum Merdeka tetap Berjalan Sesuai Rencana.
Ditpsd.Kemdikbud.Go.Id.https://ditpsd.kemdikbud.go.id/artikel/detail/siaran-pers-implementasi-

kurikulum-merdeka-tetap-berjalan-sesuai-rencana

Koparan, T., Dinar, H., Koparan, E. T., & Haldan, Z. S. (2023). Integrating augmented reality into



48 Lentera Sriwijaya, Volume 06, No. 1, May 2024, Page 37-49

mathematics teaching and learning and examining its effectiveness. Thinking Skills and Creativity,

47,101245. https://doi.org/https://doi.org/10.1016/j.tsc.2023.101245

Lestari, E., Nulhakim, L., & Indah Suryani, D. (2022). Pengembangan E-modul Berbasis Flip Pdf
Professional Tema Global Warming Sebagai Sumber Belajar Mandiri Siswa Kelas VII. PENDIPA
Journal of Science Education, 6(2), 338-345. https://doi.org/10.33369/pendipa.6.2.338-345

Maghfiroh, F. L., Amin, S. M., Ibrahim, M., & Hartatik, S. K. P. (2021). Pendidikan Matematika
Realistik Indonesia terhadap Kemampuan Literasi Numerasi Siswa di Sekolah Dasar. J. Basicedu,

5(5), 3342-3351. https://doi.org/https://doi.org/https://doi.org/10.31004/basicedu.v5i5.1341

Mashuri, S., Djidu, H., & Ningrum, R. K. (2019). Problem-based learning dalam pembelajaran
matematika: Upaya guru untuk meningkatkan minat dan prestasi belajar siswa. Pythagoras:

Jurnal Pendidikan Matematika, 14(2), 112—125. https://doi.org/10.21831/pg.v14i2.25034

Muzijah, R., Wati, M., & Mabhtari, S. (2020). Pengembangan E-modul Menggunakan Aplikasi Exe-
Learning untuk Melatih Literasi Sains. Jurnal Ilmiah Pendidikan Fisika, 4(2), 89.
https://doi.org/10.20527/jipf.v4i2.2056

Nurqolbi, L., Roza, Y., Siregar, S. N., Education, M., Program, S., & Sciences, N. (2020). Design Of
Mathematics Teaching Materials Based On Riau Malay Batik Motive On Geometry
Transformation Subject For The Third Grade Of Batik Melayu Riau Pada Materi Transformasi
Geometri Kelas IX SMP / Mts. JOM FKIP, 7, 1-11.

Patricia, F. A., & Zamzam, K. F. (2020). Analisis Kesalahan Siswa Kelas 7 SMP dalam Penulisan
Himpunan. Prosiding Seminar Nasional, IKIP Budi Utomo, 456—460.

Rachmawati, R., Wijayanti, R., & Putri Anugraini, A. (2020). Pengembangan eksplorasi MAR
(Matematika Augmented Reality) dengan penguatan karakter pada materi bangun ruang sekolah
dasar.  Delta-Pi:  Jurnal  Matematika  Dan  Pendidikan = Matematika, 9(2).
https://doi.org/10.33387/dpi.v9i2.2315

Ramadhani, R., & Fitri, Y. (2020). Validitas E-Modul Matematika Berbasis EPUB3 Menggunakan
Analisis Rasch Model. Jurnal Gantang, 5(2), 95—111. https://doi.org/10.31629/jg.v512.2535

Rijali, A. (2018). Analisis Data Kualitatif Ahmad Rijali UIN Antasari Banjarmasin. Al/hadharah,
17(33), 81-95.

Rizky, M., & Astutik, A. P. (2021). the Concept of Independent Learning Is Viewed From the
Perspective of Thomas Lickona’S Character Education. PEDAGOGIK: Jurnal Pendidikan, 8(1),
1-38. https://doi.org/10.33650/pjp.v8il.2000



Activities for Using the PMRI ... Sujinal Arivin, Arvin Efiiani 49

Sugiyono. (2016). Metode Penelitian Pendidikan (Pendekatan Kuantitatif ( dan R. &D. . A. Kualitatif
(ed.)). Albafeta.

Sulistio, W., Muhsetyo, G., & Qohar, A. (2019). Klasifikasi Kesalahan Siswa Kelas VII Tentang Materi
Himpunan. Jurnal Pendidikan: Teori, Penelitian, Dan Pengembangan, 4(6), 706—711.

Suliyanto. (2018). Metode Penelitian Bisnis untuk Skripsi, Tesis, & Disertasi. Andi Offset.

Tampubolon, B. (2020). Motivasi Belajar Dan Tingkat Belajar Mandiri Dalam Kaitannya Dengan
Prestasi Belajar Mahasiswa. Jurnal PIPSI (Jurnal Pendidikan IPS Indonesia, 5(2), 34-41.
https://doi.org/10.26737/jpipsi.v5i2.1920

Thahara, D. D., Arifin, S., & Efriani, A. (2023). Pengembangan E-modul Materi Luas Permukaan
Prisma Menggunakan Konteks Masjid Lawang Kidul. EDU-MATH, 11(1), 167-178.
https://doi.org/http://dx.doi.org/10.20527/edumat.v11i1.15486

Widiastuti, N. L. G. K. (2020). Pengembangan Bahan Ajar IPA Berbasis Kontekstual Pemahaman
Konsep Siswa. Jurnal Illmiah Pendidikan Dan Pembelajaran, 4(3).
https://doi.org/10.23887/jipp.v4i3.28436



