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Editorial from Rully Charitas Indra Prahmana, Southeast Asia Editor of MTRJ

A - Freudenthal's ideas on mathematics stated that mathematics is a human
| activity and must be connected to reality. This has influenced the learning
of mathematics all over the world. Realistic Mathematics Education (RME)
has been adopted in many countries, including Indonesia. The Indonesian
N version of RME is known as Pendidikan Matematika Realistik Indonesia
Rk M. | (PMRI) or Pendidikan Matematika Realistik (PMR). RME continues to
grow in Indonesia, as seen from the increasing number of RME research. There are multiple variations
of RME in Indonesia, such as design research, qualitative research, development research, and mix
method research approach. RME in Indonesia for two decades has been discussed by Zulkardi, Ratu [Ima
Indra Putri, and Ariyadi Wijaya with their articles entitled “Two Decades of Realistic Mathematics
Education in Indonesia”, published in International Reflections on the Netherlands Didactics of
Mathematics, ICME-13 Monographs by Springer. The development of RME research in Indonesia has
influenced and inspired the MTRJ to publish a special issue related to Indonesian RME-based research.
Therefore, the MTRJ editorial team selected 12 articles that were believed to represent research
influenced and inspired by RME in Indonesia. We hope you will enjoy the articles that present research
with practical applications for the classroom.

The first four papers of the current issue discuss the research of RME by using design research approach.
Susilahudin Putrawangsa (Mataram Islamic State University, Indonesia), Febrian (University of Maritim
Raja Ali Haji, Indonesia), Uswatun Hasanah (University of Nahdlatul Ulama NTB, Indonesia) develop
intervention of learning to promote students’ understanding of percentage. Their findings show that their
design supports the students in developing their understanding of several fundamental ideas of
percentage. Furthermore, the second paper entitled “Learning Trajectory of Algebraic Expression:
Supporting Students’ Mathematical Representation Ability” written by Cut Khairunnisak, Rahmah Johar,
Yuhasriati, Cut Morina Zubainur, Suhartati, and Putri Sasalia from Research Center of Realistic
Mathematics Education, Universitas Syiah Kuala, Indonesia. In this paper, they evaluate the RME-based
learning trajectory oriented to enhance students’ mathematical representation ability on algebraic
expression. Their findings indicated that the designed RME-based learning trajectory (LT) oriented to
support students' mathematical representation ability in algebraic expression has been valid and could be
implemented in the pilot experiment. On the other hand, the third paper design the learning trajectories in
the topic of Quadrilateral applying the RME. This learning trajectory consist of four activities, i.e.,
origami shape, finding the properties, sulid (stacking sticks), and origami puzzle. From these activities,
students can understand the concept of a quadrilateral smoothly. Lastly, Farida Nursyahidah and Irkham
Ulil Albab examines a mathematics learning design on the area and volume of cylinders using
ethnomathematics context carried by traditional cake mold assisted by GeoGebra. Students show
excellent reasoning on how increasing cylindrical radius gives a more significant effect than increasing
its height. The student also construes the design of the cylinder that provides the most considerable
volume by expanding its base or radius.

The next four paper present the RME research by using qualitative research approach. The fifth
manuscript entitled “Students’ Ability to Solve Mathematical Problems in The Context of Environmental
Issues” is presented by Jeinne Mumu, Vera Sabariah, Benidiktus Tanujaya, Roni Bawole, Hugo Warami,
and Harina Orpa Lefina Monim from Universitas Papua, Manokwari, Indonesia, and Rully Charitas
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Indra Prahmana from Universitas Ahmad Dahlan, Yogyakarta, Indonesia. In their article, the
environmental topics as a global issue used as a context in teaching mathematics. This paper describes
students' mathematical abilities in solving problems related to environmental issues and determines
students' knowledge and responses to the environment. Next, the paper entitled, “Realistic Mathematics
Learning on Students’ Ways of Thinking”, is written by Resy Nirawati, Darhim, Siti Fatimah, and
Dadang Juandi from Universitas Pendidikan Indonesia and STKIP Singkawang. This paper explores the
students' thinking in solving geometry problems in schools that applied realistic mathematics learning
was described in high-ability students, the mental acts displayed were interpreting, problem-solving and
inferring. On the other hand, I Putu Ade Andre Payadnya, I Ketut Suwija, and Kadek Adi Wibawa from
Universitas Mahasaraswati Denpasar analyze the students’ abilities in solving realistic mathematics
problems using "What-If"-Ethnomathematics Instruments with content focused on plane and space
materials. Their research shows us the students’ abilities in solving realistic ethnomathematics problems
using "What-If"-Ethnomathematics Instruments" are still lacking which include: errors in understanding
the problems, errors in representation, errors in reasoning, errors in answering "What-If" Questions.
Lastly, the eighth paper entitled Pedagogical Content Knowledge of Teachers in Teaching Decimals
through Realistic Mathematics Education written by Rahmah Johar, Fitriadi, Cut Morina Zubainur, M.
Ikhsan, Tuti Zubaidah from Universitas Syiah Kuala and SMK 1 Al Mubarkeya. This qualitative study
involved two teachers teaching fourth grade at the school partner of PRP-PMRI, Aceh Province,
Indonesia. Their paper showed that teachers’ PCK in teaching focused more on the reality principle,
activity principle, interactivity principle, and guidance principle of RME.

The next three paper discuss RME development research. Atigah Meutia Hilda and Rizki Dwi Siswanto
from Universitas Muhammadiyah Prof. DR. HAMKA develop an android application of probability
theory of the same element permutation material based on RME as a learning medium, as well as to assess
the quality of the apps created for utilize in learning mathematics. Furthermore, the tenth article entitled
Developing Realistic Mathematics Problems based on Sidoarjo Local Wisdom is written by Eka
Nurmala Sari Agustina, Soffil Widadah, and Putri Afinanun Nisa from STKIP PGRI Sidoarjo. In this
paper, they develop mathematical problems based on Sidoarjo’s local wisdom on valid and reliable flat-
shaped materials. This study produced 15 mathematical questions based on Sidoarjo's local wisdom on
flat-shaped material that had been declared valid and reliable. On the other hand, Munawarah, Siti
Zuhaerah Thalhah, Andi Dian Angriani, Fitriani Nur, and Andi Kusumayanti from IAIN Bone and
Universitas Islam Negeri Alauddin Makassar develop an instrument test for computational thinking (CT)
skills in the mathematics based RME (Realistic Mathematics Education) class of the Grade VIII students
of JHS/IJHS. This is a Research and Development research carried out using the Plomp model.

Lastly, this issue closes with RME research which uses the mix method approach. In this paper, Namirah
Fatmanissa and Nur Qomaria from Sampoerna University and Universitas Trunojoyo investigate
prospective teachers' beliefs toward the realism of mathematics word problems. The study employed
both quantitative and qualitative analysis. Prospective teachers with realistic beliefs emphasized that
any information presented in the word problem should simulate real life as accurately as possible. In
contrast, those who have non-realistic beliefs stated that it was acceptable if it can be imagined. Neutral
prospective teachers believe that word problems' realism is relative to cultural setting and students'
background.

Rully Charitas Indra Prahmana
Southeast Asia Editor of MTRJ
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Android Application Development: Permutation of the Same Elements
Based on Realistic Mathematics Education
Atigah Meutia Hilda'", Rizki Dwi Siswanto?

12Universitas Muhammadiyah Prof. DR. HAMKA, Jakarta, Indonesia

atigahmeutiahilda@uhamka.ac.id*, rizkidwisiswanto@uhamka.ac.id

Abstract: The objective of this development research is to create an android application of
probability theory of the same element permutation material based on RME as a learning medium,
as well as to assess the quality of the apps created for utilize in learning mathematics. This
research used research and development (R&D) method with the 4D development paradigm. There
are four steps to the process: define, design, develop, and disseminate. The information analysis
approach utilized is a media achievability test conducted by media specialist and material
specialists, and a media quality test was conducted by students as responders. The feasibility test
results show that the android application of the probability theory of the same element permutation
material based on RME is feasible with good criteria, based on an assessment of 87.50 percent by
media specialist and an assessment of 84.93 percent by two material specialists. The results of
media quality test of 60 students from partner schools showed good criteria, based on an
assessment of 80.20 percent by students as responders. The data from the tests suggest that the
android application of the probability theory of the same element permutation material based on
RME is possible to use as a source of mathematics learning.

INTRODUCTION

The fourth industrial revolution needs students to acquire 21st century skills and mathematical
capabilities, such as communication, teamwork, critical thinking (Subekti & Prahmana, 2021), and
problem-solving abilities (Widodo, et al. 2019), as well as creativity (Maryanto & Siswanto, 2021)
and technological abilities (Siswanto, et al. 2019). Education helps students to achieve a goal in
developing interests, talents and behavioral patterns that are useful for their lives (Siswanto &
Ratiningsih, 2020). As a result, they encourage instructor to create or execute novel instructing
strategies to support students’ creativity within the classroom, and the present school curriculum
should stress the importance of growing students' creativity (Chan & Yuen, 2014; Qian & Clark,
2016; Subekti & Prahmana, 2021).

The rapid development of science and technology today requires education in Indonesia to take a
part in using technology as innovation in learning through the curriculum (Pramadana, et al. 2018).
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In Indonesia, the 2013 Educational programs is presently being actualized, which stresses ICT
literacy in learning and integrates all disciplines with the utilization of ICT (Siswanto et al., 2019).
Because of the rapid advancement of technology, teachers must employ learning media that is up
to date. A smartphone is one type of media that can help with learning.

Smartphones are mobile phones or mobile phones that are more practical than computers and can
be used anywhere (Pramadana, et al. 2018). Smartphones have the potential to be developed into
interactive media for students. Mobile innovation will have a noteworthy impact on understudy
learning (Churchill, 2008; Churchill, et al. 2015). Smartphones have made it possible to offer a
variety of multimedia, including graphics, video recording, and integrated media (Zhang & Wu,
2016). Students may study anywhere while using their cellphones for social media or leisure
(Garcia, Welford, & Smith, 2016). The base of the system utilized is one of the factors to consider
when transforming cellphones into mobile learning (m-learning). According to the StatCounter
Globalstats survey results from July 2020-July 2021, 91.80 percent smartphones in Indonesia use
Android as operating system, followed by iOS 7.98 percent, Windows 0.05 percent, Tizen 0.01
percent, series 40 0.02 percent, and other 0.15 percent (Statcounter Global Stats, 2021). This
implies that the Android mobile operating system is used by nearly all cellphones in Indonesia.

Android is a mobile operating system that is built on a customized version of Linux (Pramadana
et al., 2018) which was developed by Andy Rubin and colleagues since October 2003 through the
Android Company, Inc (Siswanto et al., 2019). Google purchased and took over Android as part
of a strategy to integrate it into the mobile sector (Siswanto et al., 2019). Android is still the number
one operating system on smartphones today, even though Android also has advantages such as
user friendly and open source. User friendly means the android system is very easy to run. Open
source means that users can freely develop their own version of the Android system.

The learning media created in this research is an android application that contains material on the
probability theory of permutations of the same elements based on RME. This application is a
follow-up study of a combinatorics application based on RME which has been made and published
by Siswanto, Hilda, and Azhar (2019). In this application, it contains material, practice questions
and evaluation of learning from the theory of probability permutation of the same elements with
examples of cases of compiling card numbers that were developed based on RME. RME is a
mathematics learning technique that provides pupils with real-world experiences. The RME
approach's fundamental introduction is that understudies ought to be given the chance to rediscover
mathematical concept and ideas with the direction of the instructor by exploring various
circumstances and issues that are genuine to them. RME is based on three fundamental principles:
guided reinvention through progressive mathematization, didactical phenomenology or
phenomena in learning, and emergent models or generating models (Afriansyah, 2016).

In this study, an android application for the theory of probability permutation of the same elements
based on RME was developed using a mobile device with the characteristics of using real
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problems, using the results of thinking and model construction from students, mathematical
modeling, the occurrence of interactions in classroom learning, and the relationship between the
subject. So, in this study, we will pack an Android application based on RME with the same
element permutation probability theory content in such a way on a mobile device to make it simpler
for instructors, especially students, to learn material anywhere and at any time.

M-learning technology can make it easier for students to learn (Portelli & Eldred, 2016). M-
learning facilities allow students to learn more freely since they are portable and can be carried
place (Kennewell & Beauchamp, 2007), this is one strategy for achieving learning objectives. M-
learning is the confluence of e-learning and mobile computing in which materials must be
accessible from anywhere, rich in interactions, powerful support for successful learning, and
performance-based evaluation (Riady, et al. 2016). M-learning systems take advantage of the
mobility nature of mobile phones, to provide a learning function that can be done anywhere and
anytime (Pramadana, et al. 2018). Recognizing the potential of mobile technology as a learning
resource for students and as a tool to enhance educational activities (Chao, et al. 2011), teachers
must be able to use and exploit technology in the learning process, as well as create chances for
app creation utilizing smartphones (Demidowich, et al. 2012).

Based on the reasons for the investigate over, the authors want to improve mobile technology-
based learning "Android Application Development: Permutations of the Same Elements Based on
RME" at the high school level which is named "Permutation Applications™ and continue research
on RME-based android applications that have been made previously. The learning application
developed in this study contains material, practice questions and evaluation of learning from the
material permutation probability theory of the same element as the case example of compiling card
numbers that were developed based on RME and will be packaged in such a way as to make it
easier for teachers, especially students in learning the material anywhere and anytime.

RESEARCH METHODS

This study's Method is a research and development method that attempts to generate specific goods
and assess their efficacy (Sugiyono, 2019). This research used research and development (R&D)
method with the 4D development paradigm. There are four steps to the process: define, design,
develop, and disseminate (Siswanto et al., 2019).

We employed a media validation questionnaire as the tool. The media validation questionnaire is
made up of a achievability evaluation sheet and a media quality evaluation sheet that are both
arranged employing a Likert scale. achievability evaluation sheets for material specialists and
media specialist, and quality evaluation sheets for students' public tests (Widoyoko, 2012).

The data analysis method employed is both qualitative and quantitative. A feasibility test and a
media quality test utilizing a questionnaire instrument were used to collect qualitative data. This
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application will be verified by material and media specialists to verify the viability of the created
application. Before being disseminated, a public test on students from partner schools is conducted
to assess the quality of the application that has been created.

RESULTS AND DISCUSSION
Define

This research is a continuation of the research by Siswanto, Hilda, & Azhar (2019) which has been
published previously and is also in the stage of conducting a preliminary study including literature
study and field study. The literature study carried out is mobile-based learning, and a RME. While
field studies on the use of RME in mathematics learning by teachers and restricted interviews with
teachers and specialist.

Design

This stage’s goal is to create a learning material. We created a draft of the RME application in this
step, which includes the processes of creating a narrative board design (manual) and an illustration
design (graphic design). The android application that was created contains material, practice
questions and learning evaluations from the material permutation probability theory of the same
elements with examples of cases of compiling card numbers that were developed based on RME.
Based on the design stages completed in each problem:

Manual Storyboarding: The Permutation Manual's narrative or plot is described in the Story
Board Manual for the same elements that will be used. Table 1 depicts a sample of the Manual
Story Board Composing Card Numbers Stages.

Pictures / Videos Sound / Dubbing
Concept of Permutations for the same Opening Music or Introduction
Element

When Zainal will finish his task. Zainal is "Sis, there is something I still don't understand.”

having a hard time and asks his brother for

help. The older brother helps Zainal a card

game. "Material permutations if there are several
elements in common"

"What material | will ask?"

"Okay. Let me give you an example. Now we
will arrange numbers with four number cards
where two cards have the same number, namely
five."

Brother shows the arrangement of cards by
lining up on the table with the numbers 1 3 5
5. It shows that there are numbers that can be
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created from four number cards, two of which
contain the same number.

Brother also shows many 4 factorial ways,
because there are cards that have the same
number written on them. That is number 5.

Zainal still doesn't understand why cards 1
and 2 are considered the same.

Brother again proved it by showing the
arrangement of cards by paying attention to
the color of the same number and the
arrangement without distinguishing the color
of the same number which resulted in 24
ways of permutation of 4 numbers with 2 the
same numbers. The arrangement without

distinguishing the same number, the number

of numbers that can be formed is n_4

MATHEMATICS TEACHING RESEARCH JOURNAL
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"Are the numbers formed by Card 1 and Card 2
the same?"

“Why are Card 1 and Card 2 considering the
same?”

"If all the numbers on the card are different, then
the number of ways to arrange the numbers is 4
factorials, which is 24 ways"

"Look at method 1 and method 2. Are the
numbers formed?"

"Look at method 3 and method 5. Are the
numbers formed the same?"

"Look at method 4 with method 6. Are the
numbers formed the same?"

"Look at the 7 methods with the 8 methods. Are
the numbers formed?"

By paying attention to the Arrangement column
without distinguishing the same numbers, the
number of numbers that can be formed is 24
divided by what?

"2 answer Zainal"

Table 1: Storyboard Manual Draft Arrange the Numbering Cards

Graphic Storyboarding: Storyboard Graphics provides a sketch of the narrative storyline of
compiling Card Numbers showing how to arrange cards by paying attention to the same color
number and arrangement without distinguishing the color of the same number. Figure 1 shows a
snippet of illustration design or graphic design compiling card numbers.
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Figure 1: Illustration Design or Graphic Design Permutations with the same Elements for

Develop

Composing Cards.

This step of development attempts to turn the design into a learning material. At this step, a draft
of an android application material for the theory of probability permutations of the same
components is carried out using an example of the case of assembling card numbers, which was
produced based on RME includes combining animation phases or motion graphic animation
(visual effects) and narrative dubbing.

In this process, you mix permuted frames with the same elements for how to arrange cards that
have been stated in visual effects in this procedure, and then offer sound based on the manual
dubbing narration. The next step is to examine the duration, dubbing, and transitions between
frames in the completed video. The animation process (Visual Effect), Narrative Dubbing, and

Motion Graphic Animation film are depicted in Table 2.

Arrangement  Arrangement Arrangement  Arrangement
Waysof ~ DYV o without oy o bypaving o o without

working attention to distinguishing working attention to distinguishing
the same the color of the the same the color of the
number same number number same number

1 1355 1355 13 5135 5135

2 1355 1355 14 5153 5153

3 1535 1535 15 5315 5315

4 1553 1553 16 5351 5351
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5 1535 1535 17 5513 5513
6 1553 1553 18 5531 5531
7 3155 3155 19 5135 5135
8 3155 3155 20 5153 5153
9 3515 3515 21 5315 5315
10 3551 3551 22 5351 5351
11 3515 3515 23 5513 5513
12 3551 3551 24 5531 5531

Table 2: Combining Animation Phases or Motion Graphic Animation (Visual Effects) and
Narrative Dubbing on How to Arrange Cards Permutations.

Dissemination

Following the completion of the application, the product is validated by material and media
specialist. This step involves expert validation and test. The result is criticism and ideas that may
be utilized to revise the created material so that it can ended up indeed way better.

The objective of material validation is to look at the reasonability of the material given within the
android application of the same element permutation probability theory as an example case of
assembling card numbers delivered utilizing RME. Using a Likert scale, material specialists give
ratings and recommendations on the material presented in the application. Validation was
performed by two individuals: Rudi Dwi Pramono, S.Pd, a mathematics teacher at MA Kafila
International Islamic School and Nurlaela Rahmawati, S.Pd, a mathematics teacher at South
Tangerang 6 High School, which became a partner school in this project

: 7

Figure 2: Material Expert Assessment

Readers are free to copy, display, and distribute this article as long as: the work is attributed to the author(s), for non-commercial
purposes only, and no alteration or transformation is made in the work. All other uses must be approved by the author(s) or MTRJ.
MTRJ is published by the City University of New York. https://commons.hostos.cuny.edu/mtrj/



MATHEMATICS TEACHING RESEARCH JOURNAL 177
Vol 13, No 4

TEACHING

RESEARCH WINTER 2021

The assessment result from Rudi Dwi Pramono, S.Pd and Nurlaela Rahmawati, S.Pd as material
specialists are 82.29% in learning material aspects, 85.00% in exercise aspects, and 87.50% in
evaluation aspects. Overall, the quality of the material is 84.93% with excellent standards judged
by two material specialists.

Before being tried on the public, specially partner school students, the validation of the android
application media material for the theory of probability permutation of the same elements as the
case example of compiling card numbers developed based on RME was tested first. The aspects
evaluated include software engineering, authoring, display, and dubbing by Endy Syaiful Alim,
S.T., M.T., Ph.D., Head of the Information Technology Development Agency, validated the
system (BPTI) Universitas Muhammadiyah University Prof. DR. HAMKA is Computer Science
specialist.

100.00

80.00
60.00
40.00

20.00

0.00
Display # Text = Software Engineering & Dubbing

Figure 3: Media Expert Assessment

The assessment result from Endy Syaiful Alim, ST, MT, Ph.D as a media specialist is 87.50% in
display quality aspect, 87.50% in authoring aspect, 87.50% in software engineering aspects and
87.50% in dubbing aspect. Overall, the quality of learning media is 87.50% with excellent
standards by a media specialist.

The application trial phase with testing and disseminating the android application of the same
element permutation probability theory material as the case example of compiling card numbers
that was developed based on RME to students in partner schools. This is done to evaluate the
application's functionality on different Android devices and using Google form to determine the
level of product achievability. Respondents were asked to install the program on their smartphone
before using it. The application is deployed via bluetooth, SHAREit, and the researcher-prepared
download URL from Google Drive.
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Figure 4: Application Test Results

Based on the results of a general trial to 60 students from partner schools, it was found that 81.73%
in display quality aspect, 82.45% in authoring aspect, 81.00% in software engineering aspects, and
75,64% in dubbing aspect. Overall, the quality of learning applications is 80.20% with excellent
standards rated by 60 students from partner schools. It is appropriate for use as a source of maths
learning Taking after the trial, which was constrained to students at accomplice schools employing
a Google forms, the application was upgrade, and the next stage was the distribution stage. This
stage deploys the application The application developed in this study is released through the
Google Play Store.

CONCLUSIONS

Development of learning media for android application based on RME for the theory of probability
permutation of the same elements named "Permutation Application™ using the 4D development
paradigm consists of four phases. Define as a preparatory study including library investigate and
field studies. Design is the form of drafting an RME application with storyboard design (manual),
graphic design, combining animation phases or motion graphic animation (visual effects) and
narrative dubbing. Disseminate, is the form of expert validation and test. The finished product is
an android application material for the theory of probability permutation of the same elements as
the case example of compiling card numbers that was developed based on RME named
“Permutation Application”. This application was created as a learning medium. The android
application that was created contains material, practice questions and learning evaluations from
the material permutation probability theory of the same elements with examples of cases of
compiling card numbers that were developed based on RME that can be gotten to through Android-
based smartphones. This application is bundled in an attractive that it is expected to be a practical
and enjoyable learning medium that can be gotten at any time and from any location, as well as to
increase student interest in learning mathematics and to be utilized as a implies of free study and
as a source of student references.
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Overall, the quality of the material is 84.93% with excellent standards judged by two material
specialists. while the quality of learning media is 87.50% with excellent standards by a media
specialist and the quality of learning applications is 80.20% with excellent standards rated by 60
students from partner schools. Based on the information acquisition comes about, the Android
application named "Permutation Application™ for the theory of permutation of the same elements
as the case example of compiling card numbers, which was developed based on RME, should be
utilized as a source of learning math.
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