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Abstract. 21st century learning encourages the use of information and commu-
nication technology in education, one of which is digital modules. The aim of
this research is to develop digital modules to optimize the mathematical skills of
elementary school students. This research method uses a 4-D model consisting
of four stages, namely the define, design, develop and disseminate stages. The
respondents of this study were a number of teachers and students of grade 5 ele-
mentary schools in Tasikmalaya City. Quantitative and qualitative data analysis
techniques. The instruments used were e-module feasibility assessment question-
naires, teacher and principal response questionnaires, and cognitive test ques-
tions. The results of this study are digital modules that are useful, practical, easy,
clear and feasible to improve students' math skills with successive percentages of
80%, 74%, 76%, 76%, and 76%. The digital module also has a good impact on
mathematical skills obtained from the posttest results for school 1 of 61.5% and
school 2 of 63.6%. The implication of this research is that it can be used as a
reference for academic practitioners to develop e-modules on other materials and
subjects.
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1 Introduction

Technological developments during the era of the industrial revolution 4.0 went
hand in hand with the progress of education in the world [1]. The use of technology in
education has been around for a long time. The existence of technology in the learning
process not only affects teachers and students, but also increases the value of the learn-
ing system itself [2]. Students' knowledge and skills in applying technology are not only
useful in the learning process in the classroom, but also provide an important basis for
solving problems in everyday life [3]. In line with the purpose of applying technology,
learning mathematics has an important role in solving problems in everyday life.

Learning mathematics is not only able to solve mathematical problems but also
teaches students to think logically, critically, and rationally so that students can com-
pete and solve life's problems appropriately [4]. The rapid development of the times
makes humans have to be flexible, as during the Covid 19 Pandemic. In early 2020 the
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spread of the Covid 19 virus was so massive. This is a challenge for educational insti-
tutions in carrying out the learning process. In line with the opinion [5] that education
must run under any circumstances and run as usual.

The Ministry of Education and Culture The government has banned universities
from carrying out face-to-face (conventional) learning and ordered them to hold lec-
tures or online learning [5], [6]. The distance learning system (PJJ) is an effort to fulfill
students' opportunities to get lifelong education, with the principles of independence,
flexibility, suitability, up-to-date, and efficient [8]. These systems are seen as learning
that can facilitate students during this pandemic. In addition, PJJ has a broad reach and
provides opportunities (access) in learning [7].

The distance learning system implemented during the pandemic requires teach-
ers to innovate in developing technology-based teaching materials that are widely ac-
cessible and can be easily accessed using PCs and laptops as well as mobile phones.
Utilization of media in learning activities is a method to improve reciprocal communi-
cation between educators and students so that learning activities occur efficiently and
effectively [8]. Creating an interesting and fun learning process can be done by utilizing
technology as a teaching material to support the ongoing learning process [9].

In accordance with the increasingly rapid development of the times, teaching
materials are not only in the form of books but can also be taken from the internet or
other sources in the form of journal articles, electronic books (e-books), and electronic
modules (e-modules), making it easier for students to to access various materials to be
studied [10]. Digital modules are an option for digital-based learning designs that can
be used during the COVID-19 pandemic 19 [11]. In line with that opinion, [12]also
revealed that digital modules can be implemented as independent learning resources
that can lead students to improve their competence or cognitive understanding and not
depend anymore on the only source of information. Several previous studies have de-
veloped electronic modules as learning resources [13], [14].

The reality on the ground during the Covid-19 pandemic in elementary schools,
in particular, there were no special learning tools that could support students' potential
in improving mathematical skills. Students are only limited to carrying out online learn-
ing through the whatsapp application, as happened in class V of Kenconorejo 02 public
elementary school [15]. The material is only limited to being photographed or students
are immediately given assignments. Based on this description raises new problems for
parents and students. Not all parents can provide an understanding of good mathemat-
ical skills to their children. [16] also revealed that the problems of mathematical skills
that need attention are related to conventional learning systems which are often carried
out in a fragmented manner. Fragmented, namely learning material that is taught sepa-
rately, not linking one material to another or in another context.

Mathematical prowess is necessary as one of the conditions for achieving pro-
gress in this revolutionary era. Mathematical proficiency has components that cannot
be separated, namely: (1) conceptual understanding, (2) procedural fluency, (3) strate-
gic competence, (4) adaptive reasoning, and (5) productive disposition [16], [17]. The
five components of mathematical prowess are a unit that is not separate but intertwined
into one skill that represents different aspects of something complex. Mathematical
communication is a person's skill in expressing their thoughts, and is responsible for
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listening, interpreting, asking questions, and interpreting one idea with other ideas [18].
Therefore, everyone must be able to achieve mathematical prowess in order to become
more competitive and not out of date [19]. The importance of mathematical skills has
prompted several countries that want to progress to prioritize learning mathematics as
the main lesson. Based on this explanation, it is necessary to develop teaching materials
in the form of digital modules to support PJJ in optimizing mathematical skills. This
research focuses on: 1. How is the development of digital module media to optimize
math skills, and 2. How does digital module influence students' math skills.

2 Research Methods

The Research and Development model used in this study is in accordance with
Thiagarajan's flow, namely 4-D (Four-D Models). Thiaga-rajan's development flow ac-
cording to [20], [21], this development model consists of four stages, namely the define,
design, develop and disseminate stages. 4D Model Learning Device Development
Stage.

At the define stage, a needs analysis for the development of digital modules is
carried out in the form of concept, student, and material analysis. At the design stage,
digital module design is carried out. At the development stage, digital module develop-
ment is carried out and digital module feasibility tests and students' mathematical abil-
ities are carried out. At the disseminate stage, efforts are made to deploy digital mod-
ules.

Define

Desien

Develon

Disseminate

Fig. 1. Research Design

The subjects of this study were teachers and grade 5 elementary school students.
This research was conducted in several schools in Tasikmalaya City. This research was
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conducted in the range July - November 2022. Data collection techniques used inter-
views, questionnaires and tests. Meanwhile, the data collection tool uses interview
guidelines, questionnaires and math proficiency tests.

Data analysis techniques were carried out quantitatively and qualitatively.
Quantitative data analysis using descriptive statistics. The formula used to calculate the

percentage is as follows [22].
Y.(Answer X Weight of Each Choice)

n x Highest Weight

Percentage = x 100%

3= amount

n = the total number of questionnaire items
While the analysis of qualitative data with data reduction steps, data presentation, and
conclusions.

3 Results and Discussion

3.1 Results

This study used a development model consisting of four stages, namely the define,
design, develop, and disseminate stages.
a. Define
The digital module is the media used in class V mathematics lessons on
fractional arithmetic operations. This digital module consists of several com-
ponents including:

1) Page Covers
The cover page contains the title of the digital module and the author who
compiled the module.

2) Preface
The preface is made to explain in outline and the purposes of the prepara-
tion of the module.

3) Table of Contents
The table of contents is made to explain in detail about the contents of thr
module.

4) Instructions for Using Digital Modules in Distance Learning
The section explains how students use the module synchronously or asyn-
chronously. This is adjusted to the availability of time that students have.

5) Daily Schedule Menu
This menu displays the achievements that must be passed by students in
this module.

6) Material Menu
The menu material presented is material that has been prepared by taking
into account aspects of students mathematical skills. The material is di-
vided into three modules based on the results of the material analysis that
has been validated by experts.

7) Question Exercise Menu
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This practice questions menu is provided to drill questions and launch stu-
dents’ mathematical skills in the aspects of procedural fluency and stu-
dents’ strategic competence.

8) Learning Video Barcode Menu
On the learning video barcode menu are learning videos that are shown or
given in looking for references on youtube or videos that have been made
by researchers during the preparation of this material.

9) Menu Motivational Words
The motivational word menu is intended for students in arousing curiosity
or motivating themselves to learn mathematics. This is done to fulfill one
of the needs of the aspect of students' mathematical skills regarding pro-
ductive dispositions.

10) Task Collection Menu
This menu is a google drive sheet for students who carry out assignments
by saving directly. Students can also send it directly to the WhatsApp
group or send it directly to the teacher.

b. Design
At this design stage, the module arrangement is carried out. The following
is the result of the Initial Module development.

- MoDuL pierTet

B AN

~ PENJUMLAHAN DAN
" PENGURANGAN
PECAHAN

(PECAHAN PERSERATUSAN)

ol 25%

C

& OFF

-

DISUSUN OLEH :
PURNOMO SAPUTRO

Fig. 2. Initial Module Cover
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The cover contains the material presented in the module. In the initial de-
sign, based on the results of the basic competence analysis for fifth grade ele-
mentary school mathematics during the pandemic, the material delivered to
students could not be delivered in its entirety due to time constraints and the
distance learning model. Finally, with consideration of time, the material pre-
sented in this module is only about hundredths fractions.

C. PECAHAN PERSERATUSAN

1. Peserta didik dapat mengubah bilangan persen menjadi pecahan perseratusan
2. Peserta didik dapat dua
| 3. Peserta didik dapat dua
4. Peserta didik dapat menyelesaikan permasalahan yang berkaitan dengan penjurriahan
| dan pengurangan dua pecahan perseratusan b

A Jika satu unit keseluruhan atau sebuah benda dibagi
menjadi 100 bagian yang sama besar (seperti
diperiihatkan pada gambar di samping), maka tiap
bagian itu besamya satu
Pada gambar di samping, persegi yang diarsir

adalah ——— atau 1% dari persegi yang besar

Lambang 1o dan 1% dibaca sebagal ‘satu

perseratus”
Tulistah pecahan untuk bagian yang diarsirl

A0m Tiap O pada kedua persegi di
! samping ini  merupakan 1
pe . sehingga bagian
yang diarsir pada persegi kedua
adalah 27 perseratus. Bagian
yang diarsic kedua persegi di

samping menggambarkan pecahan “‘satu dan 27 perseratus” yang

=]

diambangkan sebagai 12— alau 127%

2. Bicara Tentang Matematika

Berapa buah perseratusan yang dapat dibual dari persepuluhan? Berapa
buah perseratusan yang dapat dibuat dari perduaan?

Fig. 3. Initial Section of the Initial Module

At the beginning of the module the researcher wrote down the indicators
that would be conveyed to the students. The part that appears in this module
after the indicators is part of building students' conceptual understanding.
These concepts must be mastered by students as a part of mastering mathe-
matical skills. At the beginning of planning the material presented was an un-
derstanding of the concept of the one hundredth course. In the module it is
shown that the hundredths are using checkered paper which amounts to one
hundred. And shaded one part box only. So that students understand the mean-

ing of hundredths.
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per

Ubahlah 50% ke bentuk pecahan biasa !

=2
.rf-ﬁ

Ayo kita ikuti Iangkah-langkah berikut untuk mengubahnya

1 Mengubah 50% menjadi pecahan perseratusan ]

Cari FPB dari pembilang dan penyebut, yaitu 50 dan 100 untuk
2 | menyederhanakan pecahan

(2) s0 100 hitps:/fwww.youtube.com/wat
2 25 50 ch?v=aS2kNAreiULl

5 5 25 ”

O 5

FPB dari 50 dan 100
adalah :2x5x5=50

Bagi pembilang dan penyebut menggunankan FPB dari keduanya
3 | Sehingga didapatkan hasil sebagai berikut

50 : 50
100:50

]
I

Fig. 4. Initial Module Contents Section

In the sub-material section, it is conveyed how students can learn about
strategies for solving math problems. This is part of students' mathematical
skills regarding strategic competence. This section also displays video links
that students can watch as a means of explaining concepts that are conveyed
in writing.

Develop

Based on the input of several practitioners and experts in learning media
and mathematics materials. Researchers carry out module repairs, the follow-
ing is an overview of the Revised Module.
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UMLAHAN DAN
iNGURANGAN

PECAHAN

(PERSEN DAN DESIMAL)

DISUSUN OLEH :
PURNOMO SAPUTRO

_

Fig. 5. Revision Module Cover

Based on the results of the input given by the expert, this module is not
allowed to omit decimal fraction material. Decimal fractions are material that
must be given to fifth grade students and are an integral part of decimal frac-
tion material. Therefore, the results of the revised cover added decimal frac-
tion material.
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C. PERSEN DAN DESIMAL

Indikator :
1. Peserta didk dapat mengubah bilangan persen dan desimal

2. Peserta didk dapat menyelesaikan penjumiahan persen dan desimal
3. Peserta didik dapal menyelesalkan pengurangan persen dan desimal

4. Peserta didik dapat yang berkaitan
dan pengurangan persen dan desimal )
1. Membangun Pemahaman .

A Jika satu unit keseluruhan atau sebuah benda dibagi
menjadi 100 bagian yang sama besar (seperti
diperihatkan pada gambar di samping), maka tiap
bagian itu besarnya satu perseratus.

Pada gambar di samping, persegi yang diarsir

adalah 7= atay 1% alau bisa juga dibaca 0,01 dari

persegi yang besar.
Lambang == dan 0,01 dibaca sebagai “satu perseratus” dan sslain itu 0,01

dibaca pula sebagai “nol koma nol satu”. Nilai tempat untuk tiap bilangan pada
0,01 dapat digambarkan sebagal berikut!
satuan ‘pemepuluhan | perseratusan

o | o | 1
Sedangkan lambang 1% dibaca “satu persen”
Kata persen berasal dari kata dalam Bahasa Latin yang berarti “bagian dari
seratus”, atau secara singkat dikatakan bahwa persen artinya perseratus.
B. Tulislah pecahan untuk bagian yang diarsir!

Fig. 6. Initial Part of the Revision Module

Tiap O pada kedua persegi di samping ini
merupakan 1 perseratusan, sehingga
bagian yang diarsir pada persegi kedua
adalah 27 perseratus. Bagian yang

diarsi kedua persegi di samping
mer pecahan “satu dan 27 _
perseratus” yang dilambangkan sebagai

27
1malm 127%

Based on the revised results of the expert who wanted the material for dec-
imal fractions to be discussed together with the material for hundredths frac-
tions, the indicators section changed to adjust to the addition of indicators for
decimal fractions. Apart from that, in the material which at first only discussed
the concept of hundredths, after revision it was added to the material for dec-
imal fractions. The understanding of the concept that is built seeks to be uni-
fied between hundredths fractions and decimal fractions.
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2. Bicara Tentang Matematika

Berapa buah perseratusan yang dapat dibuat dari persepuluhan? Berapa
buah perseratusan yang dapal dibuat dari perduaan?

a. Mengubah pecahan menjadi persen

Salah satu kegiatan atau akfiftas dalam suatu
mata pelajaran IPA (Sains) adalah mengamati
banyanknya burung yang suka daling pada
suatu hari di dekat rumah para siswa, kemudian
mencatat nama dan banyaknya burung yang
datang ftu dan melaporkannya di kelas.

Hasil pengamatan Yusuf tentang nama dan
banyaknya burung yang yang mandekati
rumahnya tampak di samping ini

Hasil Pengamatan
Pada Tanggal 10 Juli | . |
Murai T
Gelatik 15
Parkit 8
Merpati 20
[ Toal | @0 |

Dari burung-burung yang dilihat Yusuf , 15 dari 60, atau :—': dari semua burung itu

adalah gelatik. Berapa persen dari seluruh burung yang tercatat oleh Yusuf yang

merupakan burung gelatik?

Ayo kita ikuti langkah-langkah berikut untuk mengerjakannya

15
[ g | Sederhanakan pecahan =

“E 15:15

hitps:( soutube com/wat

oy s
S e »gh?v:u&-ﬂ'-;ggﬂl

Fig. 7. Part of the Contents of the Revision Module

In this section, revisions are made to the sequence of material presented to
students. On the recommendation of the expert team, the first material that
must be submitted is how to change ordinary fractions into hundredths. So
what was originally discussed about converting percent into fractions, based
on the results of the revision, changed fractions to percent. This was done on
the grounds that the order presented to students would form strategic compe-
tencies which students would later have to master.

The revised module is assessed by experts, namely lecturers and practition-
ers, namely teachers and school principals. The results of the assessment are

presented in the following table.
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Table 1. Digital Module Feasibility Assessment

No Assessor Useful- Practicality = Ease Clar- Feasibil-
ness ity ity
1 Practitioner 8 7 8 8 8
1
2 Practitioner 8 8 8 8 7
2
3 Practitioner 8 8 8 7 7
3
4 Practitioner 8 7 7 7 8
4
5 Expert 8 7 7 8
Average 8 7,4 7,6 7,6 7,6
Percentage 80% 74% T6% 76% 76%

Digital modules have a very good impact on students' mathematical skills.
The increase in students' mathematical skills is presented in the following ta-
ble.

Tabel 2. Student Mathematical Proficiency

Pretest Postest
No - -
Average Complete Average Complete
ness ness
School 1 22,3 0% 75,5 61,5%
School 2 28,3 0% 75,6 63,6 %

d. Disseminate

The disseminate stage was carried out in trials in a wider school. Other
schools that were used as test sites were schools outside the City of Tasikma-
laya. The schools chosen were the Gunungsari State Elementary School,
Tasikmalaya Regency and the Abu Bakar Asshidiq Integrated Islamic Elemen-
tary School. The participants involved were teachers of grade V elementary
schools. The form of dissemination that was carried out was the presentation
of research results in pilot schools and the implementation of trials in these
schools. The implementation of the module trial begins with preparing a lesson
plan that is adapted to the school where the new trial is taking place. After the
planning was completed, the pilot activities were carried out in class V. The
responses obtained based on the trial results were obtained from teachers, prin-
cipals and students as module users. The responses that occurred are presented
in Table 3.
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Tabel 3. Response of Teachers and Principals
Respondent Response Description
Teacher The digital module works well for remote  Very good
math learning. This can be seen from the
enthusiasm of students. The level of attend-
ance of students using synchronous and
asynchronous models has increased.
Headmaster The use of learning media is very necessary ~ Very good
for the improvement of distance learning.
Teachers who are already confused about
distance learning are helped by this digital
module. Moreover, all this time students
feel afraid and think learning mathematics
is difficult. Therefore, with this digital
module it is hoped that it can bring up
learning solutions.

3.2 Discussion

a. Digital Module

The digital module developed in this mathematics lesson is related to fractions. The
module components include: instructions for use, daily schedule menu, material menu,
question exercises menu, learning video barcode menu, motivational words menu, and
assignment collection menu. The application of digital modules can help students to
recognize and understand the concept of fractional arithmetic operations. In addition,
this digital module can also assist students in mastering other mathematical skills such
as procedural fluency, strategic competency, adaptive reasoning, and productive dispo-
sition. This is because this digital module is very easy to use. Evidenced by the results
of the percentage of eligibility for digital modules (usefulness, practicality, conven-
ience, clarity, and feasibility) successively with the percentages of 80%, 74%, 76%,
76%, and 76%.

The use of this digital module is very easy to use both with the help of the teacher
when learning the synchronous model or students learning on their own using the asyn-
chronous model. Students can easily follow the flow in the module, when they need a
deeper explanation students can scan existing barcodes to enter YouTube and other
videos that contain explanations of the material needed.

The development of the module as a learning resource carried out by [23] states that
the application of the module makes students more interested in teaching and learning
activities and students are also able to think creatively mathematically. The availability
of modules in classroom learning can trigger students and educators to build enthusiasm
for learning and teaching. Learning using modules can also maximize students' ability
to solve problems creatively mathematically in everyday life. The results of research
by [24] show that the flipbook maker-assisted math module is effective for increasing
students' conceptual understanding skills in triangle material.

According to [25] more learning occurs without real reinforcement. In his research,
it turns out that people can learn new responses by looking at the responses of others,
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even learning continues without participating in what they have learned, and the models
they observe also do not get reinforcement from their behavior. Learning through ob-
servation is much more efficient than learning through direct experience. Through ob-
servation, people can elicit countless responses, which can be followed by connection
or reinforcement.

Modeling is at the core of observational learning. Mimicking or imitating should not
be used to replace the word modeling because modeling requires more than just imitat-
ing or repeating what the person who is the model (others) does; modeling requires
adding and or subtracting observed behavior, generalizing several observations at once,
and involving cognitive processes. Simple reasoning processes can be developed
through the observation process. Students can learn through a person's way of thinking
in solving problems. The development of the reasoning process can be done by observ-
ing situations that can motivate students to actively observe the model ([26].

Models in this case can be teachers, colleagues, or teaching materials [25]. Present-
ing a model that attracts and motivates students can focus students on the observation
process, such as the visualization displayed in the digital module. Listening to the
teacher delivering material, peers expressing opinions in solving problems and observ-
ing problem solving schemes presented in teaching materials, helps students understand
the learning behavior displayed during the learning process.

In this situation, cognitive factors play a role in observing, considering, and absorb-
ing the learning behavior displayed by different models from the learning conditions in
classes that learn with digital modules. In this class, students are faced with problems
related to the concepts to be studied. Contextual problems are used to stimulate and
attract students' attention so they can focus on the topic of the material being studied.
The successful application of problem-based learning reported by [27]concludes that
mathematical prowess can be developed through this model. Students' initial abilities
are very important in the process of implementing this model, this is because students
must be able to learn, and reason about the problems given at the beginning of learning.
b. Mathematical Proficiency

The results of the analysis in the table above explain the differences in the acquisition
of students' mathematical skills before and after implementing the synchronous and
synchronous model assisted by digital modules. Table 2 shows the differences in stu-
dents' mathematical abilities before and after using this model. At the time of the school
1 and 2 pretest nothing was completed while when using the digital module the com-
pleteness level for school 1 was 61.5% and school 2 was 63.6%.

Improving students' mathematical skills can be done by training students to be able
to understand concepts and convey ideas or ideas about a new concept or case. Students'
mathematical skills must be continuously trained with various practice questions and
support from the teacher to find the latest strategies based on the results of students'
reasoning. When the teacher delivers material, or when students present their findings,
other students can focus on listening and observing the process of conveying ideas car-
ried out by the teacher or student. In situations, social cognitive theory explains that the
learning process can occur simply through the process of observing. In social cognitive
learning theory it is explained that the learning process occurs through interactions be-
tween behavioral, personal and situational factors [25], [28].
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Mathematical skills are not just developing skills and understanding in students but
the process of understanding, reasoning, using procedures, formulating, representing
and solving problems the ability to think logically, reflect, explain and prove the truth,
so that they have productive habits, see mathematics as a useful thing [29]. In research
[16] there is a good potential effect on student learning outcomes that are usually given
mathematical proficiency questions. In line with the results of research [30] that the
TPS-type cooperative learning method can improve students' mathematical skills at Si-
nar Fajar Islamic Middle School. The same thing was also expressed by [31] that there
were differences in the mathematical skills of students who received learning with the
Open-Ended approach and conventional learning.

4 Conclusion

This development research has produced digital module products that are useful,
practical, easy, clear and feasible to improve students' mathematical skills with succes-
sive percentages of 80%, 74%, 76%, 76%, and 76%. Digital modules have a good im-
pact on mathematical skills. Based on the difference in pretest and posttest results, it
was found that the mastery of school 1 increased by 61.5% and school 2 by 63.6%.
Therefore, this digital learning module can be mass-produced for distribution to teach-
ers who teach mathematics both in the school environment as a research site and in
other elementary schools in mathematics.
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