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Abstract

This study aims to develop a digital module in science learning to improve
student learning outcomes. To this end, the research and development using
the ADDIE model were applied. This research was conducted at Madrasah
Ibtidaiyah Negeri 12 Langkat during the even semester of the 2021/2022
academic year. The study participants were fifth-grade students in Madrasah
Ibtidaiyah Negeri 12 Langkat. The object of this research was the
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development of digital-based modules. Data were collected through
observation, interviews, and documentation. The developed product was
validated by three validators: a linguist, a media expert, and a material expert.
Students' responses were also garnered. The developed digital module was
proven to improve students’ learning outcomes 77.27% of students said they
were happy with the subject matter and 86.36% of students were happy with
the module components. Meanwhile, 72.73% of students were happy with
the classroom learning atmosphere, and 86.36% of students were happy with
the teacher's teaching method. The results of the assessment of the digital
module showed that the product was deemed feasible. Students' responses
to the digital module were very good. The digital science learning module
developed in this study was proven to be able to improve the learning
outcomes of fifth-grade students in Madrasah Ibtidaiyah Negeri 12 Langkat.
This study contributes to the development of e-learning media in elementary
education.

Keywords: module, digital, science, learning outcomes

INTRODUCTION

Education is an important factor for the nation's generation because
it can improve human resource quality. Education is expected to improve
the quality of a nation's future generations. Education is also inseparable
from technology, as it plays an important role in the education sector.

Today’s technological development surely affects the education
process. It supports the learning process, helping students achieve the
expected results (Carstens et al., 2021; Lestari, 2018; Pinto & Leite, 2020;
Niiranen, 2021). To keep up with technological development, teachers are
demanded to continuously improve their potential. Educators are required
to deliver an innovative learning process (Herliandry et al., 2020), which

could be done through the development of teaching materials.
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One of the forms of teaching materials is a module. It is an important
teaching material in learning activities (Priantini & Widiastuti, 2021;
Rahmawati et al., 2019; Tania & Susilowibowo, 2017). The module is a
collection of learning materials designed and used to assist students in
learning to support optimal learning achievement (FerenCikova, 2017;
Ramadhani & Fitria, 2021). In terms of format, there are two types of
modules: printed and digital modules(Gatus & Vargas, 2022; Irwandani et
al.,, 2017). The latter is defined as a computer-based module that contains
fragments of questions in each section to help users understand the material
(Rahayu & Sukardi, 2021; Sugihartini & Jayanta, 2017). The digital module
is helpful teaching material for students to measure and control their
learning abilities and intensity. It is usually not time- and place-bound,
meaning that students could access it, depending on their ability. A digital
module developed can be used anytime and anywhere using a smartphone,
a device almost all students own in this technological era. As such, teachers’
limited explanation of the materials may be complemented by the module,
allowing students to gain a better understanding before the practicum
session as they have already understood what will be done (Astuti et al., 2019;
Laili et al., 2019; Marjanah et al., 2021; Said et al., 2021).

The digital module offers several advantages over the printed ones,
including a) better attractiveness as it is supported by pictures, videos, and
other features, b) better interactiveness as it allows students to engage in the
independent evaluation, ¢) paperless format d) multi-platform, as it could be
used through computers, laptops and mobile phones (Nisa et al., 2020). In
the same vein, Apriliyah & Wahjudi (2014) and Novia et al. (2022) stated
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that the digital module has a better performance in displaying some materials
more interactively.

Science learning in elementary schools emphasizes the
implementation of direct experience through the development of scientific
processes and attitudes. Scientific concepts and principles are applied to
everyday life to help students understand the concepts and their applications
(Safira et al., 2021). Science is one of the elementary school subjects that can
provide students with meaningful roles and experiences, allowing them to
engage in experiences of researching truth and organizing concepts
(Sekaringtyas, 2017). Scientific learning in elementary schools may provide
students with a new experience, which is usually done during the practicum
and outdoor learning sessions.

In the science learning process, educators should realize appropriate
learning activities for knowledge, attitudes, and skills development. Teachers
need to pay attention to learning that focuses on student interactions and
learning objects to provide students with direct observation experiences. As
such, students may develop their competence and be engaged in an inventive
process (Fitria, 2017).

Students could only obtain optimal outcomes when they understand
the teaching material, which is a learning aspect that should be thoroughly
considered to ensure optimal outcomes. Properly developed teaching
materials would be helpful in ensuring a smooth learning system. In every
learning process, an evaluation was conducted to examine the students’

achievement. Evaluations are conducted to see to what extent the teaching
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materials achieve the expected learning goals (Gratitude et al., 2021;
Sewagegn, 2020) .

Our interviews with the fifth-grade teacher in Madrasah Ibtidaiyah
Negeri 12 Langkat revealed that students are less interested in the science
learning books they are currently using because they are dominated by words,
among other causes. In addition, teachers only have the same handbook as
students. The interview concluded that science learning was suboptimal
mainly due to a lack of teaching materials.

To address this problem, we attempted to develop a digital science

learning module to improve the learning outcomes of fifth-grade students in

Madrasah Ibtidaiyah Negeri 12 Langkat.

METHODS

This study applied research and development with ADDIE model.
The ADDIE model is typically used to develop new, innovative products
based on needs analysis. The product’s effectiveness is also tested to
determine its function (Nisa et al., 2020). This model involves several stages:
analysis, design, development, implementation, and evaluation.

This research was conducted at Madrasah Ibtidaiyah Negeri 12
Langkat during the even semester of the 2021/2022 academic year. The
study participants were twenty fifth-grade students in Madrasah Ibtidaiyah
Negeri 12 Langkat. The object of this research was the development of
digital-based modules. Data were collected through observation, interviews,
and documentation. The developed product was validated by three

validators: a linguist, a media expert, and a material expert. Student
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responses were also garnered. The following sections present the data

analysis technique.
A criterion was also developed. The Likert scale criteria are presented

in Table 1.
Table 1. Criteria

No. Criteria Score
1 Highly feasible 4
2 Feasible 3
3 Less feasible 2
4 Not feasible 1

(Sudaryono in Tania & Susilowati., 2017)

An interpretation criterion was developed as a reference to interpret
the product feasibility score. The criteria for the interpretation of the

validation questionnaire are presented in Table 2 below:

Table 2. Interpretation Criteria

No. Mean score Category
1 81%-100% Highly Feasible
2 61%-80% Feasible
3 41% - 60% Less feasible
4 21%-40% Not feasible
5  0%-20% Not feasible at all

(Sudaryono in Tania & Susilowati., 2017)

The mean score was calculated to analyze the validation result. The

following formula was used:

p =§x 100% (Azizah & Alnasr, 2022)

description:

P: feasibility
x: number of assessment answers
xi: highest number of answers
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The criteria for the interpretation of the validation questionnaire are
presented in Table 3 below:

Table 3. Criteria for Interpretation of Student Response Questionnaires

No. Mean score Category
1 81%-100% Very happy
2 61%-80% Happy
3 41%-60% Quite Happy
4 21%-40% Not happy
5  0%-20% Not feasible at all

(Riduwan in Tania & Susilowati., 2017)

RESULTS AND DISCUSSION

This section presents the result of the development of the digital
science learning module in terms of its development process, product
feasibility, and students’ responses. The digital module was developed
following stages in the ADDIE model, consisting of analysis, design,
development, implementation, and evaluation stages. However, this study is
conducted only until the implementation stage. The results of the assessment
of the digital module showed that the product was deemed feasible, as
displayed in Tables 4, 5, and 6 below.

Table 4 shows that the material experts consider the product as very
feasible. It was deemed very feasible to be used for fifth-grade students at
Madrasah Ibtidaiyah Negeri 12 Langkat, indicated by Material experts’
suggestions and feedbacks. Thus, the product was revised according to the

material experts’ suggestions and inputs.

189



Mudarrisa: Journal of Islamic Education Studies, Vol. 14, No. 2. 2022

Table 4. Material Experts’ Validation Result

Evaluation Rating ) ) Validator Total .
. Rating Points Score Criteria
Aspect Indicator T 0 Score
. 1. Clarity of Highly
Se]jlilritii;f learning objectives 4 4 8 Feasible
Materials 2. Acc.uracy of 4 4 8 H1gbly
material coverage Feasible
3. Conceptual truth 3 3 6 Feasible
4. Compliance with Highly
) 4 4 8 .
curriculum Feasible
Content 5. Conformity with .
Eligibility . a Realistic 4 4 8 Highly
Learning Feasible
Del Approach
S clvery 6. The accuracy of Hiohl
ystem the order of 4 4 8 g1y
. ) Feasible
learning materials
7. Depth of learning
. Highly
terial
fatena 3 3 6 feasible
8. Quality 4 4 8 Highly
Introduction Feasible
9. Student
involvement and 4 4 8 Highly
role in learning Feasible
activities
‘ Qualit.y of 10. Encourage Highly
Presentation Learning students to answer 4 4 8 .
. . . Feasible
Strategies in their way
11. Quality .
feedback 3 3 6 Feasible
12. Serving time Highly
4 4 8 Feasible
13. Quality of Highly
X . 4 4 8 .
practice questions Feasible
tl(i.)i]casliflsélll)(l)liz;l)f 4 4 8 Highly
Quality of presentation & Feasible
understanding the 4 3 7 1y
Feasible
language
Students’ 16. Display 4 4 8 Highly
Image worksheet Feasible
Selection display 17. Mlustration Highly
. 4 4 8 .
quality Feasible
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Table 5. Language Experts’ Validation Result

Evaluation . ) Validator Score Lo
Rating Indicator Criteria
Aspect Score Percentage

1. Sentence structure

3 75% Feasible
accuracy
2. Sentence effectiveness 3 75% Feasible
3. Clarity of language in 4 100% Highly
L the material Feasible
Uﬂszzlelage 4. Sentence clarity 4 100% Higmy
Feasible
5. Th i s of
e attractiveness o 3 75% Feasible
language style
6. Using gcl)od and correct 3 5% Feasible
Indonesian rules
8. Font clarity 4 100% Highly
feasible
9. Symbols used 4 100% Hig.hly
feasible
Language 10. Instruction clarity 4 100% Highly
A feasible
ceuracy 11. The language used is
simple, straightforward, and 3 75% Feasible
easy to understand
12. Corr?pliance \yith the 3 259% Feasible
Indonesian Spelling System
13. Language is adjusted to Hichl
developmental stage of 4 100% E lg‘bi]
i
Student students casibie
Development 14. Language can stimulate 4 100% Highly
Suitability students' imagination Feasible
15. Language is easy for 3 75% Feasible

students to understand

Table 5 above shows that the language of the developed product is deemed
feasible. It was deemed suitable for fifth-grade students at Madrasah
Ibtidaiyah Negeri 12 Langkat, indicated by the language expert’s suggestions
and feedback. The product was then revised according to the language

expert's suggestion and feedback.
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Table 6. Media Expert Validation Result

Evaluation . . Validator Score Lo
Rating Indicator Criteria
Aspect Score (%)
Highl
1. Title Clarity 4 100% hand
Feasible
2. Clarity instruction presentation 3 75% Feasible
3. Consistent presentation of the material 3 75% Feasible
4. Ease of understanding the material 3 75% Feasible
Learning 5. The material is repeatable to improve 4 100% Highly
memory Feasible
Highl
6. Test questions are provided 4 100% 1g. Y
Feasible
Highl
7. Quality Introduction 4 100% 1? Y
Feasible
. The suitability of ial to th f
8t { etsultabl ity of the material to the needs o 3 5% Feasible
students
Highl
9. The usefulness of learning materials 4 100% 1g‘ Y
Feasible
Theory 10. Factual content 3 75% Feasible
11. The suitability of the picture in clarifying 4 100% Highly
the material Feasible
12. Ease of use of the module 3 75% Feasible
13. Ease of choosing material to study 3 75% Feasible
Highl
14. Selection of font type and size 4 100% 1g. Y
Feasible
15. Limitations of text and writing 3 75% Feasible
Highl
16. Clarity of color selection 4 100% 1g. Y
Feasible
Module Highly
17. Displ li 100%
Display 7. Display quality 4 ? Feasible
li Highl
Quality 18. Animated Serving 4 100% 1g. Y
Feasible
Highl
19. Interesting image display 4 100% 1g. Y
Feasible
Highl
20. Matching color portion 4 100% 1? Y
Feasible

Table 6 above shows that the media of the developed product is deemed
feasible. It was deemed suitable for fifth-grade students at Madrasah

Ibtidaiyah Negeri 12 Langkat, indicated by the language expert’s suggestions
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and feedback. Thus, the product was revised according to the media expert’s
suggestion and feedback.

Table 7. Student Responses to the digital modules

Frequency Percentage (%)
Aspect Happy Not Happy Not happy
happy
Are you happy with the
following learning
components’
a. Subject matter 17 5 17.27 22.73
b.  Student  Worksheet 19 3 86.36 13.64
(Module)
c.  Classroom  learning 16 6 72.73 27.27
atmosphere
d.  Teachers’  teaching 19 3 86.36 13.64
method

Table 7 shows that 77.27% of students said they were happy with the
subject matter and 86.36% of students were happy with the module
components. Meanwhile, 72.73% of students were happy with the classroom
learning atmosphere and 86.36% of students were happy with the teacher's
teaching method. These responses indicate that the learning objectives have
been achieved. In other words, the digital module was very feasible to be
used for fifth-grade students at Madrasah Ibtidaiyah Negeri 12 Langkat.

The product developed in this study was proven to (a) help students
understand the learning materials more easily, (b) be more interesting for
students, and (c) allow students to learn independently.

The developed digital module could also improve the teacher's
ability to develop learning materials, as reported in previous studies on

different subject teachers. The development of a digital dance module for
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teachers could effectively improve the professional competence of cultural
arts teachers (Purnomo & Nugraheni, 2019). Digital module for Islamic
education subject was also found to be feasible and valid (Assyauqi, 2020).
In another study, the digital STEM-based mathematic module for lower-
grade elementary school students was valid with a score of (85.65.) In other
words, it is feasible for use (Hendpri et al., 2021). The digital flipbook-based
e-module exhibit a score of 0.91, indicating that the digital flipbook-based
E-module is valid and theoretically feasible. The readability test is at level
10, which means that it corresponds to class 10 and the average results of
student responses are 82% in positive statements and 39% in negative
statements, including the very empirically feasible category (Sa'diyah, 2021).
The digital mathematics module developed using an open-ended approach
could improve students' mathematical creative thinking skills, indicated by
the gain test score of 0.55 (moderate improvement) (Auliah et al., 2020).
the digital module for biology for the 11th-grade science students developed
in the (Khasanah & Nurmawati, 2021) study was also reported to be valid.

In the (Putro & Huda, 2022)‘s study, the information report text
digital module was reported to be a highly feasible media (mean score of
125.00 of max. 132.00). The flipbook-based digital science learning module
product developed is suitable for use (Hadiyanti, 2021). Using digital
modules to complement the learning process would likely improve
students’ learning motivation and interest, and ease of learning. In (Hemilia
et al.,, 2022), The product feasibility test result from media and material
experts, and students showed positive and good responses. The product

validation result concludes that the interactive digital module based on
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Articulate Studio 'l3 in mathematics subjects was categorized as "very
feasible." The material and media expert gave a score of 88.3% and 86.1%,
respectively, indicating that the interactive digital module based on
Articulate Studio'13 in mathematics subjects with set material can be used
as a learning module (Ammy, 2021).

The Covid-19 pandemic hit Indonesia and significantly affected
various life sectors, including education. These changes have changed the
perspective and learning practices of today's world of education. The
development of digital education allows students to be able to gain
abundant knowledge quickly and easily. The digital era is an era where all
aspects of life, including the learning process, begin to shift to digital media.
Changes in education in the digital era require teachers to have the ability
to integrate information and communication technology into the learning
process (Ramadhani & Zuleha, 2020). Changes in the education sector due
to the COVID-19 pandemic caused the learning process to shift to a
distance learning system or an online learning system, a system that
Demands students’ learning independence to ensure an optimal outcome.

As science learning at the elementary school level is also affected by
this change, Teachers’ attention is necessary to cope with this new
condition. Science learning is a means for students to learn about
themselves and the environment and can be further developed to be
applied in everyday life (Andriana et al., 2020). Science learning could also
develop students’ critical thinking, environmental sensitivity, and problem-
solving skills in everyday life (Iskandar & Kusmayanti, 2018). Students’

science concept mastery should also be taken into account during the
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learning process, as good mastery of science concepts may help students
solve problems and apply the concept in real-life settings more easily. In the
same vein, (Rahmah et al., 2017) stated that mastery of concepts can help
students solve real-life problems. Students with sufficient mastery of
concepts will be able to think at a higher level and achieve the minimum
completeness criteria (Azhari & Yuliati, 2017). Therefore, to be able to
achieve these goals, teachers need to facilitate students to learn optimally
in the learning process.

Teachers play a central role in regulating the environment to create
teaching and learning interactions between students, teachers, and other
learning resources to achieve learning objectives. Learning resources are all
sources, both in the form of data, people, and objects that can be used to
provide facilities or ease of learning for students. Learning resources are
related to the teaching and learning components, including teaching
materials. Teaching materials are one of the main components because
learning activities cannot be held without teaching materials (Prastowo,
2018). For teachers, teaching materials serve as a reference for delivering
the learning process, while for students, it is used as a learning resource to
be mastered.

Several studies have shown that science learning often does not run as
expected, which is affected by various factors, including inadequate
teaching materials. (Melasevix et al, 2017) stated that elementary school
often suffers from monotonous, non-interesting teaching materials. The
need analysis, which we conducted through interviews with three fourth-

grade elementary school teachers, revealed that teachers need teaching

196



Mudarrisa: Journal of Islamic Education Studies, Vol. 14, No. 2. 2022

materials in the form of learning modules that contain complete and
comprehensive materials students can use in the online learning process
during the pandemic. Students’ responses to the questionnaire also showed
that they need easily accessible and interesting learning modules.
Teaching materials take various forms, from printed (books and
worksheets) to electronic ones. The latter is currently more accessible due
to the presence of information technology network devices. Technology
also allows teachers to use learning materials more easily (Kuncahyono,
2018). The module is one of the learning materials that could be used by
students. It is typically developed in a structured manner and contains a
series of learning activities that are tailored to the competencies students
need to achieve. The module is a set of teaching materials that are presented
systematically so that students can learn without a teacher, arranged
systematically and interestingly that includes material content, methods,
and evaluations that can be used independently (Suryani, 2022). According
to (Nurbaeti & Sunarsih, 2020), the module is a teaching material that is
systematically arranged in language that is easily understood by students
according to their level of knowledge and age to support can learn
independently with minimal assistance or guidance from the teacher. This
is by the current educational paradigm where learning is more student-
centered and the teacher acts as a learning facilitator. As science and
technology develop, modules begin to transform into digital forms, which
can be accessed via laptops, computers, and other devices. A digital module
usually contains texts, images, video, and audio to support independent

learning activities and is suitable for distance learning systems.
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Compared to e-books, the digital module offers more advantages as it
can be opened sheet by sheet, supported by animations, videos, texts, and
images relevant to the learning context (Khasanah & Nurmawati, 2021).
The advantages of this application are (1) being able to provide a flip effect
module or flipping pages; (2) module creation with this application is very
easy; (3) the display of the module is not only in the form of text and images
but audio and video forms can also be combined in presenting the material;
(4) the resulting product can be published in SWF (Shock Wave Flash),
HTML (Hyper Text Markup Language) format if you want to be published
through the website (Anandari et al., 2019).

Given the important role of teaching materials and the need to develop
digital science teaching materials to accommodate online learning during
the pandemic, we developed a digital science learning module for online
learning for 5th-grade elementary school students.

The fifth-grade students’ responses were collected as a product users.
Their responses indicate that students liked the product. The product was
also found to increase students’ learning motivation and process. The
digital science learning module developed in this study was proven to be
able to improve the learning outcomes of 5th-grade students in Madrasah

Ibtidaiyah Negeri 12 Langkat.

CONCLUSION

The product developed in this study was a digital module in science
learning for the 5th-grade students at Madrasah Ibtidaiyah Negeri 12

Langkat during the even semester of the 2021/2022 academic year. The
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product was developed following the ADDIE model and validated by three
experts: language, media, and material experts. The validation result showed
that the product was suitable for the 5th-grade students at Madrasah
Ibtidaiyah Negeri 12 Langkat. Students reported that they were happy with
the product. The digital module was proven to improve students’ learning
outcomes. 77.27% of students said they were happy with the subject matter
and 86.36% of students were happy with the module components.
Meanwhile, 72.73% of students were happy with the classroom learning
atmosphere and 86.36% of students were happy with the teacher's teaching
method. The digital science learning module developed in this study was
proven to be able to improve the learning outcomes of fifth-grade students
in Madrasah Ibtidaiyah Negeri 12 Langkat. This study contributes to the

development of e-learning media in elementary education.
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