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Abstract

Mathematical reasoning and problem-solving skills have become a very necessary need at this time. Students who do not have
mathematical reasoning and problem-solving skills will have difficulty adapting to current technological advances. The purpose
of this study is to design mobile-based mathematics learning to improve students' mathematical reasoning and problem-
solving skills. The subjects of this study were junior high school students. The research method developed was ADDIE (Analysis,
Design, Development, Implementation, Evaluation). The results of the study showed that improving students' mathematical
reasoning skills had a very positive impact on students' mathematical problem-sclving skills. These results provide additional
contributions and references for mathematics teachers who want to add knowledge related to improving the quality of
mathematics learning in the classroom.

Keywords

Mobile Learning, Mathematical Reasoning, Mathematical Problem Solving

Full Text:
PDF

References

Alifah, Z. N., & Utami, N. S. (2022). Mengembangkan Media Pembelajaran Matematika Berbasis Videoscribe Untuk
Meningkatkan Hasil Belajar Siswa Kelas Viii Smp. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 11(4), 3399.
https://doi.org/10.24127/ajpm.v11i4.6151

Anne, P., & Mangulabnan, T. M. (201 3). Assessing Translation Misconceptions Inside the Classroom: A Presentation of an
Instrument and Its Results. US-China Education Review, 3(b), 365-373.

Arsyad, A, & Irawati, S. (2016). Berpikir Maternatis Komedian Dalam Mengonstruksi Bahan Komedi: Studi Kasus Pada Stand Up
Comedy Indonesia. Jurnal Pendidikan, 1{1), 35-44.

Barbieri, C. A, & Booth, J. L. (2020). Mistakes on display: Incorrect examples refine equation solving and algebraic feature
knowledge. Applied Cognitive Psychology, 34(4), 862-878. https://doi.org/10.1002/acp.3663

Bintoro, H. S, Walid, & Mulyono. (2021). The Spatial Thinking Process of the Field-Independent Students based on Action-
Process-Object-Schema Theor. European Journal of Educational Research, 10(4), 1807-1823.

Boekaerts, M., Seegers, G., & Vermeer, H. (1995). Solving math problems: Where and why does the solution process go astray?
Educational Studies in Mathematics, 28{3), 241-262. https://doi.crg/10.1007/BF01274175

Dooren, W. Van, Bock, D. De, & Verschaffel, L. (2013). How students connect descriptions of real-world situations to
mathematical medels in different representational models. In Teaching mathematical modeling: Connecting to research and
practice (pp. 385-393). https://doi.crg/10.1007/978-94-007-6540-5

Ferdiani, R. D., Manuharawati, & Khabibah, S. (2021). Activist Learners’ Creative Thinking Processes in Posing and Sclving
Geometry Problem. European Journal of Educational Research, 11(1), 117-126.

Hadi, F. R., & Rulviana, V. {2018). Analisis Proses Pembelajaran E-Learning Berbasis Edmodo pada Mata Kuliah Geometri. Jurnal
Bidang Pendidikan Dasar, 2(1), 63. https://doi.org/10.21067/jbpd v2i1.2200

Luluk, D. (2019). Kemampuan Pemecahan Masalah Matematika Siswa Sekolah Dasar dengan Gaya Kognitif Field Dependent.
EduHumaniora | Jurnal Pendidikan Dasar Kampus Cibiru, 3(2), 143-148. https://doi.org/10.17509/eh v3i2.2807

Mamolo, L. A. {2019). Development of digital interactive math comics (DIMaC) for senior high school students in general
mathematics. Cogent Education, 6(1). https://dol.org/10.1080/2331186X.2019.1689639

Ndiung, S., Sariyasa, Jehadus, E., & Apsari, R. A. (2021). The effect of treffinger creative learning model with the use rme
principles on creative thinking skill and mathematics learning outcome. International Journal of Instruction, 14(2), 873-888.
https://doi.org/10.29333/iji.2021.14249a

Nyroos, M., lonsson, B., Korhonen, |., & EkI6f, H. (2015). Children’s mathematical achievement and how it relates to working

nindra

niversitas Indraprasta pgri

A peer-reviewed open access journal

SK AKREDITASI 2¢2¢

KLIK DI SINI
Download SK Akreditasi Formatif
-

Focus and Scope
Peer-Review Process

Editorial Team

Reviewers Acknowledgement

Author Guidelines

Publication Ethics

Policies

Copyright
Publication Fees

Journal History

(=]
=
@
5]

Cont:

Accepted papers will be freely
accessed on this website and the
following abstracting & indexing
databases:

[, ASEAN Citation Index

Google

s
&o} WorldCat

@ Scilit
f& GARUDA

& Dimensions

<=
O sinta
» Metadata from

g™ Crossref
CiteFactor

e
INDEX@COPER.\'ICUS

NTZRNKATIODNAL

USER

Username umamg$

Password esesssssscssss

[J Remember me

| Login|

Download Template

ABOUT THE AUTHORS



m‘emory, test anxiety and se\f—regti\ation:A person-centred approach. Education Inquiry, 6(1).

https://doi.org/10.3402/eduiv6.26026 Khoerul Umam

Universitas Muhammadiyah Prof

Purwanto, S. E. (2020). The Effect of Realistic Mathematics Education Approach on Mathematical Problem Solving Ability. DR HAMKA
Edumatika?: Jurnal Riset Pendidikan Matematika, 3(2), 94. https://doi.org/10.3293%/ejrpm.v3i2.595 Indonesia
Son, A. L, Darhim, & Fatimah, S. (2020). Students’ mathematical problem-solving ability based on teaching models intervention ﬂ!rl]::/z[rg:sd?ndra rasta PGRI
and cognitive style. Journal on Mathematics Education, 11(2), 209-222. https://doi.org/10.22342/jme.11.2.10744.209-222 Indonesia P
Susanti, E., & Hartono. (2019). Mathematical critical thinking and creative thinking skills: How does their relaticnship influence Lilis Nurhayati
mathematical achievement? ACM International Conference Proceeding Series, 63-66. https://doi.org/10.1145/3348400.3348408 Universitas Muhammadiyah Prof
DR HAMKA
Yi, H. S, & Na, W. (2020). How are maths-anxious students identified and what are the key predictors of maths anxiety? Insights Indonesia
gained from PISA results for Korean adolescents. Asia Pacific Journal of Education, 40(2), 247-262. e
https://dol.org/10.1080/02188791.2019,1692782 ishaq Nurfadin
Universitas Muhammadiyah Prof
DR HAMKA
Indonesia

DOI: http://dx.doi.org/10.30998/formatif v14i2. 25822

Reference Manager.

Refbacks

* There are currently no refbacks.

Copyright {c) 2024 Formatif: Jurnal limiah Pendidikan MIPA

MENDELEY

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. Supervised By:

Publisher:
Institute for Research and Community Services
(LPPM) Universitas Indraprasta PGRI

[ 1]
Kampus A Building 3, 2nd Floor | JIl. Nangka No. 58 C (TB. Simatupang), Kel. Tanjung Barat, Kec. Jagakarsa, Jakarta Selatan JI"'B"AI. INDONESIA
12530, Jakarta, Indonesia.

Sponsoring Affiliate by:

Gloce)

EY _NC_ND

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

4

sa0666 View My Stats

b,
Crossref

v

KEYWORDS

Biology Learning Approaches, Scientific,
Environmental Exploration, Local Wisdom
and Cultural Cognitive conflict approach,
critical thinking skills, conceptual
understanding. E-Modules, Mathematics,
EPUE3, SIGIL Online Learning, Covid-13
Faculty-researchers Global warming
concepts Learning mathematics,
introduction of number, learning
motivation, pre-school students.
Mathematical Problem-solving Ability,
High Mathematical Disposition, Mediurm
Mathematical Disposition, Low
Mathematical Disposition Mathematics
Learning Media, Domino Math Game,

ADDIE Modules Problem-Based

Learning Research Culture SIM-
based teaching STEM Education Science
education, Character education, Students’
attitudes toward science Strategic

intervention material TPACK, science
instruction, special education teacher
ability, creative thinking, mathematical

problems digital learning, covid-19

pandemic, primary education learning
outcomes, snow cube throwing learning
model, cooperative learning project based
learning, understanding of concepts,
retention, social attitudes teaching

material, STEM, 21st century skills,
character

ARTICLE TOOLS

Ll Print this article
—y
|1 Indexing metadata
@ Howto cite item
Review policy

Email this article (Login
vequired)
Emall the author (Login

required)



Zﬂ turnitin Page 1 of 10 - Cover Page

Indri Trisno Wibowo

Formatif Paper

SINTA 3
KHOERUL UMAM CLASS

¢iom

Document Details

Submission ID

trn:oid:::1:3017338921

Submission Date

Sep 23, 2024, 11:17 AM GMT+7

Download Date

Dec 7, 2024, 5:57 PM GMT+7

File Name

Manuscript_English_Turnintin.docx

File Size

29.7 KB

z"j turnltln Page 1 of 10 - Cover Page

Universitas Muhammadiyah Prof. Dr. Hamka

Submission ID trn:oid:::1:3017338921

6 Pages

2,473 Words

14,586 Characters

Submission ID trn:oid:::1:3017338921



zﬂ turnitin Page 2 of 10 - Integrity Overview

Submission ID trn:oid:::1:3017338921

6% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report
» Bibliography

» Quoted Text

» Cited Text

» Small Matches (less than 8 words)

Exclusions

» 1 Excluded Match

Match Groups Top Sources

. 15 Not Cited or Quoted 6% 5% @ Internetsources
Matches with neither in-text citation nor quotation marks 1% R2 Publications

99 0 Missing Quotations 0%

0% = Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

€ 0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Integrity Flags

0 Integrity Flags for Review

Our system's algorithms look deeply at a document for any inconsistencies that
would set it apart from a normal submission. If we notice something strange, we flag
it for you to review.

No suspicious text manipulations found.

A Flag is not necessarily an indicator of a problem. However, we'd recommend you
focus your attention there for further review.

ZI'j turnit'n Page 2 of 10 - Integrity Overview

Submission ID trn:oid:::1:3017338921



Zﬂ turnitin Page 3 of 10 - Integrity Overview Submission ID trn:oid:::1:3017338921

Match Groups Top Sources
15 Not Cited or Quoted 6% 5% @ Internetsources
Matches with neither in-text citation nor quotation marks 1% B2 Publications

92) 0 Missing Quotations 0% 0% 2 Submitted works (Student Papers)
Matches that are still very similar to source material

= 0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Internet

www.researchgate.net 1%
Internet

worldwidescience.org 1%
Internet

eudl.eu 1%
Internet

jurnal.ideaspublishing.co.id 1%
o Internet

ejournal.uin-malang.ac.id 0%
° Internet

journal2.um.ac.id 0%
Publication

Selvy Sulyanah, Fitria Nur Hasanah, Rahmania Sri Untari. "Application of Web Bas... 0%
° Internet

adoc.pub 0%
° Publication

E F Suryaningrat, N N Muslihah, D A Pujiasti, R K Adiredja. "The influence of Lecto... 0%
c Publication

M Muhammad, J Purwanto. "The effect of Process Oriented Guided Inquiry Learni... 0%

z"j turnitln Page 3 of 10 - Integrity Overview Submission ID trn:oid:::1:3017338921



Zﬂ turnitin Page 4 of 10 - Integrity Overview Submission ID trn:oid:::1:3017338921

Internet

ijere.iaescore.com 0%

z"j turnltln Page 4 of 10 - Integrity Overview Submission ID trn:oid:::1:3017338921



Z"-.I turnltln Page 5 of 10 - Integrity Submission Submission ID trn:oid:::1:3017338921

MOBILE-BASED REALISTIC MATHEMATICS LEARNING DESIGN TO
IMPROVE STUDENTS' REASONING ABILITY AND PROBLEM-

SOLVING ABILITY
Abstract
Received: Mathematical reasoning and problem-solving skills have become a very
Revised: necessary need at this time. Students who do not have mathematical
Accepted: reasoning and problem-solving skills will have difficulty adapting to

current technological advances. The purpose of this study is to design
mobile-based mathematics learning to improve students' mathematical
reasoning and problem-solving skills. The subjects of this study were
junior high school students. The research method developed was ADDIE
(Analysis, Design, Development, Implementation, Evaluation). The results
of the study showed that improving students' mathematical reasoning skills
had a very positive impact on students' mathematical problem-solving
skills. These results provide additional contributions and references for
mathematics teachers who want to add knowledge related to improving the
quality of mathematics learning in the classroom.
Keywords: Mobile Learning, Mathematical Reasoning, Mathematical Problem
Solving

(*) Corresponding Author: khoerul.umam@uhamka.ac.id/ 081319297200
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INTRODUCTION

The rapid development of mobile-based technology has now become an inseparable
part of the mathematics learning process in the classroom. Teachers use many
mobile-based applications in the mathematics learning process (Ferdiani et al., 2021;
Luluk, 2019). This is a form of effort presented by teachers to support the creation
of higher quality mathematics learning. Teachers always try to present an
innovation by integrating mobile-based mathematics learning and the ability to
teach students face-to-face at the same time (Alifah & Utami, 2022; Boekaerts et
al., 1995). Realistic mobile-based mathematics learning allows students to access
all material information and explanations more flexibly and interactively (Anne &
Mangulabnan, 2013; Susanti & Hartono, 2019). Therefore, this study has a very
important position in understanding how this mobile-based mathematics learning
design can have a positive impact on the development of students' abilities.
Although the use of mobile technology has been widely discussed, its application
in the context of realistic mathematics learning that focuses on problem-solving and
mathematical reasoning skills of junior high school students has not been widely
studied. Facts on the ground show that many junior high school students still have
difficulty in understanding mathematical concepts more comprehensively and tend
to be less skilled in applying their knowledge to solve real problems (Arsyad &
Irawati, 2016; Dooren et al., 2013; Hadi & Rulviana, 2018). This shows the need
for a more interactive and adaptive realistic mathematics learning method, which
can provide opportunities for students to explore mathematical concepts that can be
applied to help solve real problems (Barbieri & Booth, 2020; Yi & Na, 2020). The
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main challenge is how this research can design an effective and fun mobile platform
to help students improve their mathematical reasoning and problem-solving skills
(Ferdiani et al., 2021; Nyroos et al., 2015). This study aims to design and develop
a mobile-based mathematics learning model that can improve students'
mathematical reasoning and problem-solving abilities (Barbieri & Booth, 2020;
Ndiung et al., 2021; Purwanto, 2020). Before the platform design is made, this study
needs to understand the needs and various obstacles faced by students in realistic
mathematics learning. A good understanding of the needs of students and teachers
will greatly assist researchers in the process of developing this mobile-based
mathematics learning. This study also needs to understand the technical obstacles
that are often encountered by students in learning independently or in groups. With
an in-depth analysis of the needs and technical obstacles faced, it is hoped that the
development of mobile-based realistic mathematics learning can provide many
opportunities for students to learn more interactively and independently so that they
are able to understand mathematical concepts more deeply and applicative.

RESEARCH METHOD

This study chose a development design with the Analysis, Design, Development,
Implementation, and Evaluation (ADDIE) model (Mamolo, 2019). The analysis
begins with the needs of students, teachers, mathematical problem-solving abilities,
and students' mathematical reasoning abilities. The next stage is designing which
describes the stages of developing realistic mathematics learning that will be
developed. The design is adjusted to the needs analysis and research objectives that
have been set to improve students' mathematical reasoning and problem-solving
abilities. The development stage is carried out by changing the front end of the
figma application that has been created so that it can display something more
realistic. The implementation stage is carried out together with teachers in the
experimental class using the application that has been developed. The evaluation
stage is an important element in the process of developing realistic mathematics
learning where the use of the application is evaluated in terms of substance and
application.

This research was conducted in the odd semester of 2023-2024 in 3 high schools.
Each school has 6 classes, 3 of which are experimental classes and 3 control classes.
The number of students consists of 214 people, of which there are 45 female
students and 157 male students. The analysis of the research data will be explained
in detail with the stages of ADDIE development, namely analysis, design,
development, implementation, and evaluation. The stages of data analysis of
mathematical reasoning and problem-solving abilities use a rubric that has been
validated by experts in Mathematics Education and Technology Education. Experts
will be asked to give a value with a range between 1 and 5 for each aspect assessed.
The combined value between experts will be averaged including not feasible
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(average <4.0), feasible (4.0 average value 4.5, and very feasible (average value>
4.5).

To evaluate the impact on mathematical reasoning and problem-solving abilities,
two t-tests were conducted where the first t-test was to measure students'
mathematical reasoning abilities and the second t-test was to measure students'
mathematical problem-solving abilities.

RESULTS AND DISCUSSION

Analysis

The analysis stage begins by identifying two aspects, namely the aspect of student
needs and the aspect of the material to be taught. The aspect of student needs begins
by identifying what students want so that the realistic mathematics learning process
becomes more enjoyable and of higher quality (Bintoro et al., 2021; Ferdiani et al.,
2021). In collecting this analysis, researchers conducted semi-structured interviews
to be able to explore the conditions that students actually want to get in the learning
process. This semi-structured interview makes it easier for researchers to dig up all
information from students more comprehensively, making it easier to design
learning that is suitable for students. Based on the results of the interview, several
things were obtained, including students wanting active interaction between
teachers and students. The interaction between teachers and students is built through
a more conducive learning environment process by building students' self-
confidence and motivation to learn. In addition, students have a desire to have the
motivation to be able to solve different mathematical problems because the majority
of students feel that the problems given are not the same as those taught. This
reflects the need for students to improve their mathematical reasoning and problem-
solving abilities. After identifying the interview results, the researcher then
compiled the stages that he wanted to build in achieving the main objectives of
realistic mathematics learning in this context, namely improving mathematical
reasoning skills and mathematical problem-solving skills. The researcher started by
using indicators of students' mathematical reasoning skills, namely submitting
hypotheses, manipulating mathematics, compiling evidence equipped with logical
reasons, and concluding problems. Problem-solving skills were compiled using
Polya indicators, namely understanding the problem, planning problem solving,
solving problems, and reviewing the results of the work that had been obtained. The
researcher tried to elaborate on problem-solving skills and mathematical reasoning
skills by compiling the stages of the learning process. The researcher started by
looking for life problems that were very close to students but related to the material
to be taught. This problem-collecting stage is a very fundamental aspect because it
is the entry point in compiling the desired learning process (Alim et al., 2016;
Pramoda Wardhani & Oktiningrum, 2022). All the problems that have been
collected are then modified according to the needs to be achieved while still paying
attention to the indicators that have been set. The modified math problems were
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then read by several teachers and practitioners to provide input so that they could
be used more effectively and efficiently.

Design

The analysis results are used to design mobile-based learning. The analysis results
greatly help the design team to translate the learning stages into more real and
appropriate ones. In designing, there are 3 stages carried out by the research team,
including the readability of the analysis results, the platform design on figma, and
the revision of the design results. At the readability stage, the analysis results begin
by reading carefully and understanding all stages of the learning process that will
be included in the platform. The design team is given 1 week to read aspects that
need confirmation and those that need further explanation. The readability of the
learning design is very important because the design will adjust and improve the
quality of interaction through figma. After getting the same understanding between
the designer and the research team. The design team begins by determining the color
of the plate used so that all stages of the design use the appropriate collaboration
color. This is very important considering that color has a significant impact on
building students' moods to learn. A well-designed application design will make a
positive contribution to the quality of learning and student satisfaction. The design
uses figma to make it easier for developers to implement it into code. In providing
a sufficient overview, researchers have prepared various examples of mathematics
learning designs.

Development

The development of a mobile-based platform begins with determining the color of
the plate to be used in the development. The figma design is then converted into
codes to be developed into an application. In this development, researchers also
integrated short videos, pre-test and post-test value analysis. After this application
has functioned well, researchers do not immediately provide it to students and
teachers in the mathematics learning process.

Table 1 Hasil Validasi Media

No | Aspects Average Values Kriteria
1 Device Engineering | 4,66 Very Worthy
2 Visual Display 4,78 Very Worthy

The assessment of media experts illustrates that the development of realistic
mathematics learning meets the minimum criteria standards set. The ease of the
realistic mathematics learning process with this application is expected to meet the
research needs used in improving students' mathematical reasoning and problem-
solving abilities.

Table 2 Validasi Pakar Matematika

No | Aspect Average Values | Criteria
1 Learning Design 4,31 Worthy
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2 Software engineering 4,57 Very Worthy
3 Visual Display 4,58 Very Worthy
4 Functions  for = mathematical | 4,55 Very Worthy

reasoning and  mathematical
problem-solving abilities
Mathematics education experts provide quite significant input in learning design by
changing several learning steps. Experts ask for learning design to be given short
videos that can invite students to improve their mathematical reasoning and
problem-solving abilities. Meanwhile, technology learning media experts provide
suggestions related to the ease of interaction between students by adding the joined
feature. The advice from these experts provides quite significant input in helping
the process of developing mobile-based mathematics learning.

Implementation

In the implementation of this research, it received a very good response from
teachers and students. This development succeeded in inviting students to
consciously improve their problem-solving and mathematical reasoning skills
simultaneously. Learning becomes more active, and many activities encourage
students to think deeper so that the existence of teachers in the classroom changes
into facilitators who facilitate students in the process of learning mathematics.

In measuring the extent of the impact that can be given by the results of this
development. Implementation of learning in the classroom is carried out by
measuring the extent to which students can improve their mathematical reasoning
skills. Many experimental classes increased significantly as can be seen in table 3
below.

Table 3 Results of T-Test Scores for Mathematical Reasoning Ability

Class Students Average Sig. Keterangan
Number

Eksperiment 85 88,56 0,0025 Sig. < 0,05

Control 85 72,25

The results of mathematics learning on mathematical problem solving
abilities also increased significantly, which can be seen in the following table.

Table 4 Results of T-Test Scores for Mathematical Problem Solving Ability

Class Students Average Sig. Keterangan
Number

Eksperiment 85 88,45 0,0045 Sig. < 0,05

Control 85 73,25

Respons guru dalam pembelajaran yang memfokuskan pada kemampuan
penalaran matematis dan kemampuan pemecahan masalah matematis. Respons
positif guru dalam kemudahan penggunaan aplikasi sangat bermanfaat.
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Evaluation

In evaluating the extent of the positive impact given to mathematics learning in the
classroom. Evaluation is measured by considering the assessment aspect, and the
survey aspect. The assessment aspect will provide a comprehensive picture of
students' mathematical reasoning and problem-solving abilities (Luluk, 2019;
Purwanto, 2020; Son et al., 2020). Students in the experimental class were very
enthusiastic about undergoing mathematics learning in the classroom. This student
enthusiasm is also reflected in the value data obtained by students.

Meanwhile, in the process of satisfaction obtained by students in mathematics
learning, it will measure with a standard between very unsatisfactory and very
satisfying. The majority of students gave very positive responses to mobile-based
mathematics learning. This is also in line with several studies that have made a
positive contribution to the mobile-based learning process. The shift in students'
lives that is very close to cellphones changes students' perspectives in the learning
process.

CONCLUSION

Mathematics learning design that is designed and considered in all stages will
provide a very positive contribution in improving students' mathematical reasoning
and problem solving abilities. This learning design is able to encourage students to
be more active in learning in groups so that there is an equalization of students'
reasoning with each other. Students' activeness in group discussions is seen when
students make hypotheses supported by students' ability to provide logical reasons
for their statements. Each student gives an opinion and strengthens points that have
similarities. In the discussion, the entire group concludes the solution to the problem
supported by appropriate mathematical concepts. This shows that students'
mathematical reasoning abilities have increased. In solving problems, students are
seen to be able to manage all information that can be used to solve problems.
Students learn to make plans as well as submit hypotheses from problem solving.
Students freely and actively provide responses to other students' statements by
providing logical and mathematical reasons. The interaction in this learning process
illustrates how students are able to improve their mathematical problem solving and
mathematical reasoning abilities. The students' hypothesis supported by the right
information provides reinforcement to the fact that students' problem solving, and
mathematical reasoning have improved.

The limitations of time and materials delivered with this learning design are a
challenge for future research. Future research also needs to design mobile-based
mathematics learning in other mathematics materials. The success of this mobile-
based learning process allows it to contribute to other materials. Further research
also needs to consider the use of a wider range of students in order to test the
effectiveness of this mobile-based learning design.
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Abstract

Mathematical reasoning and problem-solving skills have become very necessary at this time.
Students who do not have mathematical reasoning and problem-solving skills will have difficulty
adapting to current technological advances. This study aims to design mobile-based mathematics
learning to improve students' mathematical reasoning and problem-solving skills. The subjects of
this study were junior high school students. The research method developed was ADDIE (Analysis,
Design, Development, Implementation, Evaluation). The results of the study showed that improving
students' mathematical reasoning skills had a very positive impact on students' mathematical
problem-solving skills. These results provide additional contributions and references for
mathematics teachers who want to add knowledge related to improving the quality of mathematics
learning in the classroom.

Keywords: Mobile Learning, Mathematical Reasoning, Mathematical Problem
Solving

(*) Corresponding Author:  khoerul.umam@uhamka.ac.id/
How to Cite: Umam, K., et al. (2024). Mobile-based realistic mathematics learning design to

improve students' reasoning ability and problem-solving ability. Formatif: Jurnal Ilmiah
Pendidikan MIPA, 14(2), 335-342. http://dx.doi.org/10.30998/formatif.v14i2.25822

INTRODUCTION

The rapid development of mobile-based technology has now become an
inseparable part of the mathematics learning process in the classroom. Teachers use many
mobile-based applications in mathematics learning (Ferdiani et al., 2021; Luluk, 2019).
This is a form of effort teachers present to support the creation of higher-quality
mathematics learning. Teachers always try to show innovation by integrating mobile-based
mathematics learning and the ability to teach students face-to-face at the same time (Alifah
& Utami, 2022; Boekaerts et al., 1995). Realistic mobile-based mathematics learning
allows students to access all material information and explanations more flexibly and
interactively (Anne & Mangulabnan, 2013; Susanti & Hartono, 2019). Therefore, this study
has a critical position in understanding how this mobile-based mathematics learning design
can positively impact the development of students' abilities. Although mobile technology
has been widely discussed, its application in realistic mathematics learning focusing on
problem-solving and mathematical reasoning skills of junior high school students has not
been widely studied. Facts on the ground show that many junior high school students still
have difficulty understanding mathematical concepts more comprehensively and tend to be
less skilled in applying their knowledge to solve real problems (Arsyad & Irawati, 2016;
Dooren et al., 2013; Hadi & Rulviana, 2018). This shows the need for a more interactive
and adaptive realistic mathematics learning method, which can provide opportunities for
students to explore mathematical concepts that can be applied to help solve real problems
(Barbieri & Booth, 2020; Yi & Na, 2020). The main challenge is how this research can
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design a practical and fun mobile platform to help students improve their mathematical
reasoning and problem-solving skills (Ferdiani et al., 2021; Nyroos et al., 2015). This study
aims to design and develop a mobile-based mathematics learning model to improve
students' mathematical reasoning and problem-solving abilities (Barbieri & Booth, 2020;
Ndiung et al., 2021; Purwanto, 2020). Before the platform design, this study must
understand students’ needs and obstacles in realistic mathematics learning. A good
understanding of the needs of students and teachers will greatly assist researchers in
developing this mobile-based mathematics learning. This study also needs to understand
the technical obstacles often encountered by students when learning independently or in
groups. With an in-depth analysis of the needs and technical obstacles faced, it is hoped
that the development of mobile-based realistic mathematics learning can provide many
opportunities for students to learn more interactively and independently to understand
mathematical concepts more profoundly and applicatively.

METHODS

This study chose a development design with the Analysis, Design, Development,
Implementation, and Evaluation (ADDIE) model (Mamolo, 2019). The analysis begins
with the needs of students, teachers, mathematical problem-solving abilities, and students'
mathematical reasoning abilities. The next stage is designing, which describes the stages
of developing realistic mathematics learning that will be created. The design is adjusted to
the needs analysis and research objectives to improve students' mathematical reasoning and
problem-solving abilities. The development stage is carried out by changing the front end
of the Figma application that has been created so that it can display something more
realistic. The implementation stage is carried out together with teachers in the experimental
class using the application that has been developed. The evaluation stage is an essential
element in developing realistic mathematics learning, where the use of the application is
evaluated in terms of substance and application.

This research was conducted in the odd semester of 2023-2024 in 3 high schools.
Each school has six classes, 3 of which are experimental and three control classes. The
number of students consists of 214 people, of which there are 45 female students and 157
male students. The research data analysis will be explained in detail in terms of the stages
of ADDIE development: analysis, design, development, implementation, and evaluation.
The stages of data analysis of mathematical reasoning and problem-solving abilities use a
rubric that experts in Mathematics Education and Technology Education have validated.
Experts will be asked to give a value ranging between 1 and 5 for each aspect assessed.
The combined value between experts will be averaged, including not feasible (average
<4.0), feasible (4.0 average value 4.5, and very feasible (average value> 4.5).

Two t-tests were conducted to evaluate the impact on mathematical reasoning and
problem-solving abilities. The first test measured students' mathematical reasoning abilities
and the second measured students' mathematical problem-solving abilities.

RESULTS & DISCUSSION
Analysis
The analysis stage begins by identifying two aspects, namely, the aspect of student

needs and the aspect of the material to be taught. Students' needs start by identifying what
they want to make the realistic mathematics learning process more enjoyable and of higher
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quality (Bintoro et al., 2021; Ferdiani et al., 2021). In collecting this analysis, researchers
conducted semi-structured interviews to explore the conditions students want in the
learning process. This semi-structured interview makes it easier for researchers to dig up
all information from students more comprehensively, making it easier to design learning
suitable for students. Based on the interview results, several things were obtained, including
students wanting active interaction between teachers and students. The interaction between
teachers and students is built through a more conducive learning environment by building
students' self-confidence and motivation to learn. In addition, students desire to be
motivated to solve different mathematical problems because most students feel that the
given issues are not the same as those taught. This reflects the need for students to improve
their mathematical reasoning and problem-solving abilities. After identifying the interview
results, the researcher compiled the stages he wanted to build to achieve the main objectives
of realistic mathematics learning in this context, namely improving mathematical reasoning
and problem-solving skills. The researcher started by using indicators of students'
mathematical reasoning skills, namely submitting hypotheses, manipulating mathematics,
compiling evidence equipped with logical reasons, and concluding problems. Problem-
solving skills were compiled using Polya indicators, namely understanding the problem,
planning problem-solving, solving problems, and reviewing the results of the work that had
been obtained. The researcher tried to elaborate on problem-solving and mathematical
reasoning skills by compiling the stages of the learning process. The researcher started by
looking for life problems that were very close to students but related to the material to be
taught. This problem-collecting stage is fundamental because it is the entry point in
compiling the desired learning process (Alim et al., 2016; Pramoda Wardhani &
Oktiningrum, 2022). All the problems collected are then modified according to the needs
to be achieved while still paying attention to the indicators that have been set. Several
teachers and practitioners then read the modified math problems to provide input to be used
more effectively and efficiently.

Design

The analysis results are used to design mobile-based learning. The analysis results
greatly help the design team translate the learning stages into more real and appropriate
ones. In design, the research team has three stages, including the readability of the analysis
results, the platform design on Figma, and the revision of the design results. At the
readability stage, the analysis results begin by reading carefully and understanding all
stages of the learning process that will be included in the platform. The design team is given
1 week to read aspects that need confirmation and those that need further explanation. The
readability of the learning design is essential because the design will adjust and improve
the quality of interaction through Figma after getting the same understanding between the
designer and the research team. The design team begins by determining the plate color used
so that all design stages use the appropriate collaboration color. This is very important,
considering that color significantly impacts building students' moods to learn. A well-
designed application design will positively contribute to the quality of learning and student
satisfaction. The design uses Figma to make it easier for developers to implement it in the
code. Researchers have prepared various examples of mathematics learning designs to
provide a sufficient overview.

Development

The development of a mobile-based platform begins with determining the color of
the plate to be used. The Figma design is then converted into codes to be developed into an

- 337 -



Umam et al. / Formatif: Jurnal llmiah Pendidikan MIPA 14(2), 335-342

application. Researchers also integrated short videos and pre-test and post-test value
analysis in this development. After this application has functioned well, researchers do not
immediately provide it to students and teachers in the mathematics learning process.

Table 1. Media validation results

No Aspects Average Values Criteria
1 Device Engineering 4,66 Very Worthy
2 Visual Display 4,78 Very Worthy

The assessment of media experts illustrates that the development of realistic
mathematics learning meets the minimum criteria standards set. This application's ease of
the realistic mathematics learning process is expected to meet the research needs to improve
students' mathematical reasoning and problem-solving abilities.

Table 2. Validation of mathematicians

No Aspect Average Values Criteria
1 Learning Design 4,31 Worthy
2 Software engineering 4,57 Very Worthy
3 Visual Display 4,58 Very Worthy
4 Functions for mathematical
reasoning and mathematical 4,55 Very Worthy

problem-solving abilities

Mathematics education experts provide significant input in learning design by
changing several learning steps. Experts ask that learning design be given short videos
inviting students to improve their mathematical reasoning and problem-solving abilities.
Meanwhile, technology learning media experts provide suggestions for the ease of student
interaction by adding the joined feature. These experts' advice provides significant input in
helping the development of mobile-based mathematics learning.

Implementation

In implementing this research, I received an excellent response from teachers and
students. This development invited students to consciously improve their problem-solving
and mathematical reasoning skills simultaneously. Learning becomes more active, and
many activities encourage students to think deeper so that the existence of teachers in the
classroom changes into facilitators who facilitate students in the process of learning
mathematics.

In measuring the extent of the impact this development's results can have.
Implementation of learning in the classroom is carried out by measuring the extent to which
students can improve their mathematical reasoning skills. Many experimental classes
increased significantly, as shown in Table 3 below.

Table 3 Results of T-Test Scores for Mathematical Reasoning Ability

Students .
Class Number Average Sig. Keterangan
Eksperiment 85 88,56 .
Control 85 72,25 0,0025 Sig. < 0,05

The results of mathematics learning on mathematical problem-solving abilities also
increased significantly, as seen in the table 4.
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Table 4 Results of T-Test Scores for Mathematical Problem-Solving Ability

Students .
Class Number Average Sig. Keterangan
Eksperiment 85 88,45 .
Control 85 73,25 0,0045 Sig. < 0,05

Teachers' responses in learning that focus on mathematical reasoning and problem-
solving skills are very beneficial. Teachers' positive response to the application's ease of
use is also constructive.

Evaluation

Evaluating the extent of the positive impact of mathematics learning in the
classroom is measured by considering the assessment and survey aspects. The assessment
will provide a comprehensive picture of students' mathematical reasoning and problem-
solving abilities (Luluk, 2019; Purwanto, 2020; Son et al., 2020). Students in the
experimental class were very enthusiastic about undergoing mathematics learning in the
classroom. This student enthusiasm is also reflected in the value data obtained by students.

Meanwhile, student satisfaction in mathematics learning will be measured with a
standard between very unsatisfactory and very satisfying. The majority of students gave
very positive responses to mobile-based mathematics learning. This also aligns with several
studies that have positively contributed to the mobile-based learning process. The shift in
students' lives, which are very close to cell phones, has changed students' perspectives on
learning.

CONCLUSION

Mathematics learning design that is designed and considered in all stages will
improve students' mathematical reasoning and problem-solving abilities. This learning
design encourages students to be more active in learning in groups to equalize students'
reasoning with each other. Students' activeness in group discussions is seen when students
make hypotheses supported by students' ability to provide logical reasons for their
statements. Each student gives an opinion and strengthens points that have similarities. In
the discussion, the entire group concludes the solution to the problem supported by
appropriate mathematical concepts. This shows that students' mathematical reasoning
abilities have increased. In solving problems, students are seen to be able to manage all
information that can be used to solve problems. Students learn to make plans and submit
hypotheses through problem-solving. Students freely and actively respond to other
students' statements by providing logical and mathematical reasons. The interaction in this
learning process illustrates how students can improve their mathematical problem-solving
and reasoning abilities. The student's hypothesis, supported by the correct information,
reinforces that students' problem-solving and mathematical reasoning have improved—the
limitations of time and materials delivered with this learning design challenge future
research. Future research must also design this mobile-based mathematics learning in other
mathematics materials. The success of this mobile-based learning process allows it to
contribute to other materials. Further research also needs to consider using a more
comprehensive range of students to test the effectiveness of this mobile-based learning
design.
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