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ABSTRACT

Various certified journals have conducted and disseminated numerous studies on the application of e-modules in
mathematics education. Currently, there is no scientific work that examines the application of E-Modules integrated
with Islamic values in three-dimensional materials, considering mathematical abilities and the learning approach or
model used. This study aims to evaluate the validity, practicality, and effectiveness of e-modules designed based on
Islamic values in three-dimensional materials to improve character among high school students in mathematics
learning. This research employs a 4-D development model, utilizing data gathered from observations, assessments
(pretest and posttest), validation forms, student feedback questionnaires, and observation sheets. The study's results
indicated that the e-module was very valid, getting a score of 87.5% from experts; practical, according to observers
(3.4) and student feedback (85.71%); and somewhat effective, with a score of 91.4% for effectiveness. The findings
suggest that e-modules grounded in Islamic values inside three-dimensional materials effectively enhance learning
outcomes and student character in mathematics education.
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INTRODUCTION

Education plays an important role in shaping
children's personality and intelligence. Integrating
Islamic values into learning is a continuous effort to
strengthen character education in Indonesia [1]. This
initiative gives students the opportunity to explore
important themes or issues, such as honesty, discipline,
mutual respect, consistency, and responsibility.
Therefore, one of the areas of education that can
integrate Islamic values is mathematics [2].

In the educational environment, mathematics
learning is one of the important aspects that can shape a
modern Islamic society with quality human resources
[3]- Mathematics is an important subject because it
offers benefits in everyday life, especially in answering
various social problems that are relevant to the context
and era [4]. Therefore, mathematics is a compulsory
subject at every level of education, from elementary
education to higher education.

Mathematics is included in the field of education
that relies on thinking procedures in building its
understanding and is considered appropriate to be
given to students [5], [6]. Through mathematics
learning, students should expand their high reasoning
skills, problem-solving skills, advanced thinking, and
literacy skills [7], [8], [9]. The 21st century requires
students to possess these mathematical abilities.

Therefore, it is crucial to focus mathematics learning on
attaining the anticipated competencies.

Learning is a process of facilitating students to be
able to learn [10]. The 21st century focuses on
preparing students to utilize technological skills and
connections in their daily lives. According to Dilek¢i and
Karatay, 21st-century learning requires students to
have expertise, skills, and abilities in technology, media,
and information [11]. The same thing was conveyed by
Serrano-Ausejo: that students need to be given
experiences that help with skills that are in line with
advances in science and technology [12]. Therefore, the
learning process must involve and improve
technological and communication skills.

The rapid development of technology in the 21st
century provides ample opportunities for mathematics
educators to utilize it in enhancing mathematics
learning [13]. The use of digital technology has an
effective impact on students, namely increasing learning
achievement [14]. This statement is in line with Chen
and Tsai: technology is a means that can advance
students' academic achievement [15]. Learning through
technology can have a major impact on student
motivation in the classroom and play an important role
as a facilitator, motivator, and communicator in seeking
knowledge. Thus, it is necessary to have technology-
based and information-based learning materials that
support student learning.
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The availability of teaching materials plays an
important role in the learning process [16]. One of the
teaching materials is E-Modules (Electronic Modules). In
terms of presentation, e-modules are systematically
organized transfers from printed forms to electronic
forms that serve independent learning in a way that
requires students to practice solving problems
independently [17]. E-modules are digital modules that
include text, images, or both, and they contain electronic
materials with relevant replications to support the
learning process [18]. According to Saryadi and
Sulisworo, learning using E-Modules will bring
creativity, be productive in thinking, and create an
intense, useful, progressive, and interesting atmosphere
[19]. Therefore, the application of e-modules is essential
in supporting the teaching process.

Mathematical teaching integrates e-modules with
various approaches or learning models. Integrating e-
modules into learning through various approaches or
models leads to significant improvements in
mathematics. This aligns with the explanation provided
by Ramadanti, which states that the resulting
mathematics E-modules can enhance students'
perseverance in learning mathematics [20]. Thus, it is
important to study the approaches or learning models
applied in the use of E-Modules, and it is also necessary
to see the mathematical competence of students that
can be improved.

Researchers have carried out and published
several studies on the application of e-modules in
mathematics learning in several nationally accredited
journals. Research conducted on e-modules is generally
associated with learning models and improved
mathematical abilities. Among them, E-Module Research
uses learning models, such as Problem-Based Learning
[20], [21], [22] and Realistic Mathematics Education
learning models [16], [23]. Meanwhile, E-Module
research related to improved mathematical abilities
includes problem-solving abilities [24] and critical
thinking skills [25], [26]. Research on the application of
e-modules has been carried out separately in terms of
mathematical abilities and the learning approaches or
models applied. Research is needed on the integration of
e-modules with the learning models used and the
improvement of math skills.

The results of the author's preliminary study by
interviewing 5 mathematics teachers at public high
school 2 Takalar showed that many students scored
below the Minimum Completion Criteria standard,
which was 75 for three-dimensional material. Many
students struggle to understand three-dimensional
material in mathematics, as they find it difficult and
often feel bored and fatigued by the abstract and
theoretical nature of mathematical concepts. Several
mathematics teachers have created conventional
learning modules for three-dimensional material, but
the mathematics learning elements used in class are
considered uninteresting and do not make students
interactive in class. Conventional modules often weigh
heavy and necessitate storage space, causing
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inconvenience for students who must carry numerous
books. In addition, the preliminary study found that
students tend to be interested in Islamic-themed
activities, such as Al-Qur'an literacy and other rohis
activities, which are associated with better academic
achievement. However, specifically, students' interest in
subjects is still lacking, especially in mathematics.

Several other facts also show that there are still
many students who have difficulty in understanding
mathematics lessons, especially in three-dimensional
material, so that the grades obtained tend to be low
[27], [28]. Students feel that three-dimensional material
in mathematics is very difficult because it involves many
formulas that are difficult to understand.

The results of the preliminary study require an
action that can support the learning process. We need a
module form that incorporates interactive elements to
enhance the visual and dynamic understanding of
complex mathematical concepts. A module is needed
that is easier to access anywhere using electronic
devices such as smartphones, laptops, or tablets, either
online or downloaded for offline access.

Building upon several studies that have been
conducted previously, there has been no research on the
development of integrated Islamic values mathematics
e-modules in the three-dimensional material of class XII.
Therefore, we need to create a module that is more
interactive, easier to access, and combines Islamic
values with three-dimensional material for class XII in
the form of E-modules. This is because many students
do not like the three-dimensional material in
mathematics subjects; most students prefer lessons
with Islamic themes.

RESEARCH METHODS

This study employs a 4-D development model to
create an integrated learning E-module focused on
Islamic values presented in three-dimensional material.
The 4-D development model is a learning device
development model developed by Thiagarajan [29],
[30]. The 4-D development model consists of four main
stages, namely, define, design, develop, and disseminate.

The E-module development procedure follows a
4-D development model; however, due to modifications
and limitations imposed by the researcher, it only
includes three stages: define, design, and develop. The
object of the study is an e-module that integrates Islamic
values in three-dimensional material. The subjects of
this study were class XII students at public high school 2
Takalar.

Data collection instruments include observation,
tests (pretest and posttest), validation sheets, student
response questionnaires, and observation sheets. The
data obtained were analyzed, and the direction was to
revise the developed E-module. The data analyses
carried out were:

1. E-module Validation Data Analysis
The E-module validation sheet contains the
necessary components for validating an E-module.
We analyze the data from expert assessments for
each E-module, considering the validator's
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suggestions and comments. An e-module that has
been validated by the validator is said to be valid if
the assessment of each aspect given by the validator
is 2 3 or meets the valid criteria. If the E-module is
not yet valid, the revision process will take it into
consideration. To determine the validity category,
the total average is matched with the instrument
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validity criteria established by Khabibah, which are
as follows: 4 < RTV < 5 = Very Valid (80-100)%, 3 <
RTV < 4 = Valid (75-80)%, 2 < RTV < 3 = Less Valid
(65-75)%, and 1 < RTV < 2 = Not Valid (0-65)% [31].
The following presents the instrument validity
criteria in Table 1.

Table 1. Instrument Validity Criteria

Assessment  Percentage (%) Criteria
4<RTV<5 80-100 Very Valid
3<RTV<4 75-80 Valid
2<RTV<3 65-75 Less Valid
1<RTV<2 0-65 Not Valid

2. E-Module Practicality Data Analysis

The data from the observation assessment of
teacher activities in managing learning will then be
analyzed by the researcher. The researcher obtained
the results of this analysis by having another teacher
act as an observer. The assessment of teacher
activity uses 4 criteria, namely a score of 1 for the
criterion "very impractical,” a score of 2 for the

criterion "less practical,” a score of 3 for the criterion
"practical,” and a score of 4 for the criterion "very
practical.” The teacher's activity in managing
learning is said to be good if each aspect assessed in
learning is = 3 or at least in the good category. The
following presents an assessment of teacher activity
using 4 criteria in Table 2 [32].

Table 2. Assessment of Teacher Activity

Assessment

Criteria

1

Very Impractical

2

Less Practical

3

Practical

4

Very Practical

3. Data Analysis of E-Module Effectiveness
a. Learning Outcome Data Analysis

We then analyzed data from the learning
outcome test, which we obtained as a posttest, to
determine the completeness of classical
learning. In this study, there are two categories
of learning completeness, namely individual and
classical. We declare individual completeness
when students achieve a minimum completion
criteria score in the learning outcomes. Classical
learning completeness is when the learning
outcomes are classically complete, where 80% of
all students in the class have achieved the
minimum completion criteria score.

b. Student response data analysis

Student response data analysis consists of
several questions with answers (Y/N). We
consider the developed e-module effective if
80% or more of the student responses positively
to answer each question. We consider student
responses positive when 80% or more students
respond positively to each aspect of the
question.

RESULT AND DISCUSSION

We conducted the research using a development
research model, which yielded an electronic module
known as an "e-module." This research used a 4-D
development model with the main objective of
producing a valid, practical, and effective e-module
product.

1. Define stage

The analysis stage began with observations at
public high school 2 Takalar, which aimed to collect
information about the teaching and learning process
at the school. The analysis revealed insights into
learning outcomes, competencies, and objectives,
with Class XII implementing the Merdeka
Curriculum. The teaching materials currently used
are only printed books provided by the Ministry of
Education and Culture. Analysis of students shows
that Class XII shows diverse characteristics, with
some students showing low abilities while others
show high abilities, influenced by the materials and
teaching methods used by the instructors.

The study began with observations to analyze
the curriculum, students, classroom environment,
and technology at public high school 2 Takalar,
which were conducted through interviews with
mathematics teachers and school observations. The
results of the study indicated that the school
implemented one curriculum, namely the Merdeka
Curriculum. Students often feel bored because the
teaching method 1is still lecture-based and
conventional. The teaching materials used are only
printed books. In terms of character education,
schools provide opportunities for students to
develop various skills to help pupils solve problems
effectively and engage in a more meaningful learning
process [33], [34]. However, teachers have not
carried out activities or training aimed at improving
students' learning abilities. These results can be seen
from students' answers, which are generally short
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and unclear, especially when answering essay
questions related to mathematics, such as the
application of three-dimensional material in
everyday life that is integrated with Islamic values.
The use of technology in schools is also limited.
Students mainly rely on devices such as cellphones
and laptops for tasks such as typing and searching
for information online. Overall, the integration of
technology into the learning process is very minimal
and rare.

Based on the results of interviews, analysis
conducted at public high school 2 Takalar, and
previous literature reviews, researchers developed
an e-module based on Islamic values on three-
dimensional material in mathematics learning. The
use of digital technology has an effective impact on
students, namely increasing learning achievement
[35]. This statement is in line with Chen and Tsai:
technology is a means that can advance students’
academic achievement [15]. Learning through
technology can have a major impact on student
motivation in the classroom and play an important
role as a facilitator, motivator, and communicator in
the search for knowledge. So that the E-Module
allows students to develop a mindset that
encourages openness to new evidence, systematic
and scientific thinking, conclusions based on facts,
and effective problem solving, thereby fostering
logical and critical thinking skills.

The electronic module based on Islamic values
on three-dimensional material is a product
developed through development research. For an
electronic module (e-module) to be considered
feasible for use, it must meet three main criteria:
validity, practicality, and effectiveness. This
viewpoint is in line with the perspective of Kasih &
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Siregar and Vini, which states that the assessment of
the feasibility of the product being developed is
divided into three main aspects: validity, practicality,
and effectiveness [36], [37]. The e-module includes
content such as learning materials, practice
questions designed to improve critical reasoning,
group assignments based on three-dimensional
thinking graphs, and competency tests. Students can
access these components online, simplifying their
learning and assessment process.
2. Design Stage

The design stage focuses on developing an e-
module that incorporates Islamic values and utilizes
three-dimensional materials as teaching resources.
This design is in line with the teaching module,
Learning Objective Flow, and assessment of learning
outcomes based on Islamic values in three-
dimensional material. We create the e-module using
Canva, convert it to JPG or PNG format, and then
upload it to Google Drive. The e-module based on
Islamic values in Three-Dimensional Material
consists of 68 pages, including the cover, foreword,
table of contents, introduction, contents, summary,
competency test, and bibliography. The module
includes a worksheet that explores Islamic values in
three-dimensional material. Figure 1 and Figure 2
illustrate the cover and contents of the e-module.

Once the e-module has been well organized and
deemed complete based on the material, we upload
it to Google Drive. The next step is to publish the e-
module and obtain an access link
(https://drive.google.com/file/d /18VD4Uenxb27-
j0o8wgR-gjGlpo2rsCb-/view?usp=sharing). Students
can easily access this access link by sharing it with
them via the WhatsApp application.
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Experts design and validate the e-module
design during the development stage. Experts carry
out validation to determine the e-module's feasibility
for use in the learning process. Validation also serves
to review and assess the questions that have been
prepared, which support development research.
Thereafter, the validator consisting of two teachers

and one lecturer—will evaluate the feasibility of the
e-module and provide feedback on its effectiveness.
The results of the validation of the e-module based
on Islamic values on the three-dimensional material
are presented in Table 3.
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Table 3. Validity results of e-modules based on Islamic values

Score Interval

Percentage

Aspects (Validator) (%) Category

1 2 3
if[ir:r‘icai’al“es n 3 4 3 83 Very Valid
Language 4 3 4 92 Very Valid
Content 3 3 4 83 Very Valid
Practicality 4 3 4 92 Very Valid
Average Score 3,5 3,25 3,75 87,5 Very Valid

Based on the validation results from 3 validators
in Table 3, the average for all aspects was 87.5%, and
the assessment category obtained was very valid. These
results indicate that the e-module, which incorporates
Islamic values into the three-dimensional material, is
suitable for use in the learning process. The validator's
suggestions led to several adjustments at this stage.

The results of the assessment by three validators
can be concluded that the e-module based on Islamic
values on three-dimensional material is very valid. Both
in terms of the suitability of the content and the
material, when viewed from various aspects, it is
considered valid. This conclusion is supported by
Yolanda and Laia, who stated that media validity can be
assessed through content validity and construct validity.
Content validity determines the relevance of learning
media to learning materials, with a focus on spatial and
visual suitability to enhance student intelligence, as well
as material alignment. Construct validity refers to the
theoretical basis underlying the development of the
instrument. We evaluate content and construct validity
from several aspects, including the three-dimensional
thinking graphic approach that enhances critical
reasoning, language, content, and practicality.

The e-module's content and Islamic values were
validated, both scoring 83%, so it is very valid. The
practicality aspect included in the construct validation
obtained a final score of 97%), so it is categorized as very
valid. This high value is reflected in the attractive e-
module design and user-friendly interface, ensuring that
students remain interested and feel practical in
following the learning process. The design and

appearance of the e-module media based on Islamic
values effectively support an engaging and easily
accessible learning experience for students. The result
of the validation of the e-module based on three-
dimensional thinking graphics was 87.5%, so it is
categorized as very valid. Therefore, we can declare the
e-module to be valid for use.

Electronic modules are considered effective and
suitable for learning if they meet certain criteria,
including being self-instructional, self-contained, stand-
alone, adaptive, and user-friendly. These features
ensure that the e-module functions effectively as a
teaching tool, allowing students to engage in self-
directed learning and assess their understanding
through exercises provided in the module [38]. The e-
module includes learning materials, integration of
Islamic values with the material, and related questions
to help students understand the three-dimensional
concept.

3. Stage Develop

We conducted a trial of the e-module product
based on Islamic values in the three-dimensional
material with 35 grade XII students at public high
school 2 Takalar, selecting them randomly from a
total of 372 students. Three observers collected
practicality assessment data using an
implementation observation sheet. We use the
learning implementation observer sheet to assess
and observe each step of the learning
implementation. The observer filled in the results of
the learning implementation, as shown in Table 4.

Table 4. The results of implementing e-modules based on Islamic values on three-dimensional material

Learning implementation

Observation Aspect score (Observer) Average Category
Score
1 2 3
Students can access the e-module .
application and utilize it effectively. 4 4 4 Very Practical
Stgdents can develop proficiency in 4 3 3 33 Practical
using e-modules
Students can obtain and process .
information and ideas effectively. 3 3 3 3 Practical
Students can reflect on their thoughts 3 4 3 33 Practical
and cognitive processes.
Average Score 3.5 3.5 3.25 3.4 Practical

The findings in Table 4 indicate that using
Islamic  value-based e-modules for three-
dimensional material had an average score of 3.4
across all sessions, which means it is considered
practical learning. The evaluation of different parts

of the learning process, checked by three observers
over four meetings, indicated that the e-module was
successfully included in the learning module. This
evidence indicates that the use of Islamic value-
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based e-modules on three-dimensional material can
be considered practical and applicable.

At the end of the learning process, we
conducted an evaluation stage to gauge the students’
responses to the developed e-module product. This
stage serves as the main benchmark for analyzing
the effectiveness of Islamic value-based e-modules
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on three-dimensional material. We administered
validated test questions to Class XII students at
public high school 2 Takalar to assess the
effectiveness of the e-module. The assessment
involved two tests: pretest and posttest. Table 5
displays the results of the pretest and posttest for
Class XII students.

Table 5. Results of Student Effectiveness Test on Three-Dimensional Material

Score Classical
Score Number of Completion Category
Students Average (%)
Pre-Test 35 44.14 314 Low
Post-Test 35 81.31 91.4 High

The assessment showed an average pre-test
score of 44.14 and a post-test score of 81.31. We
analyzed the pre-test and post-test results using
classical completeness tests to evaluate the
improvement in student learning outcomes through e-
modules. The classical completeness value of the post-
test was 91.4%, categorized as high. This value shows a
significant increase after the use of e-modules based on
Islamic values for three-dimensional materials.

Furthermore, the analysis of student responses to
e-modules based on Islamic values on three-
dimensional material evaluates the effectiveness of
these e-modules. We administered student response
questionnaires to 35 grade XII students at public high
school 2 Takalar. The results of the analysis of student
response data to e-modules based on Islamic values on
three-dimensional material are presented in Table 6.

Table 6. Results of the Student Response Questionnaire Effectiveness Test

Aspect Percentage (%) Category
Interest 82.85 Effective
Material 85.71 Very Effective
Language 88.57 Very Effective
Average 85.71 Very Effective

Building upon the questionnaire responses, the
average student response rate was 85.71%, placing
it in the very effective category. All aspects of
interest, material, and language can make students
understand and be motivated to carry out the
teaching and learning process on three-dimensional
material using e-modules based on Islamic values.
The data show that the use of e-modules based on
Islamic values in three-dimensional material is
excellent and effective in improving student learning
outcomes and character.

The final value of the use of Islamic value-based
e-modules on three-dimensional material is 3.4, so it
is categorized as practical. This evidence shows that
the implementation of learning using the e-module is
practical. The assessment of practicality is based on
the analysis of various aspects observed during the
learning process, including learning steps, use of e-
module teaching materials, and evaluation.
According to Rahim and Wahyuni, the practicality of
a learning device is said to be satisfactory or
excellent if the device developed can be applied
effectively according to expert assessment and can
be successfully implemented in a real classroom
atmosphere during the learning process [39].

We evaluated the effectiveness of Islamic value-
based e-modules on three-dimensional material
using pretest, posttest, and student response
questionnaires. The pretest had an average score of
44.14, while the posttest score increased to 81.31.
We analyzed the pretest and posttest results using
classical completeness tests to  measure

improvements in student learning outcomes. The
final classical completeness percentage (post-test)
was 91.4%, which was categorized as high. This
study shows a significant increase in student
learning outcomes after using Islamic value-based e-
modules on three-dimensional material [40]. Based
on the results of the classical completion percentage,
the use of this e-module can be said to be effective
because it causes an increase in students' learning
outcomes. This finding is supported by the opinion of
Faridah and Afridiani that the effectiveness obtained
can be used to determine the level of success of using
media in the learning process [41].

The student response questionnaire on the use
of e-modules was given to 35 grade XII students at
public high school 2 Takalar. Analysis of student
responses to e-modules based on Islamic values on
three-dimensional material produced results of
85.71% with a very effective category. E-modules
effectively motivate students and help them
understand the material on three dimensions
integrated with Islamic values. The use of attractive
designs, clear operating instructions, and practice
questions contributes to improving student learning
outcomes. These features make it easier for students
to engage and benefit from e-modules. In accordance
with the opinion of Nahdiyah, e-modules with
attractive designs and easy-to-understand features
can increase student motivation and involvement in
the learning process [42]. Such engagement in turn
has a positive effect on learning outcomes and
contributes to improving student character.
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Research Implications

The role of learning media in learning activities is
as a means of conveying information, created and used
in accordance with learning theory, thereby
encouraging the learning process [43], [44]. With the
help of learning media, students are expected to be able
to absorb information more effectively than learning
without it.

Grade XII students at High School 2 Takalar have
positively received the role of e-module learning media
in mathematics, particularly in three-dimensional
material. Students' motivation to learn has significantly
increased thanks to the e-module learning media.
Furthermore, the e-module learning media provides a
solution to the problems students experience.
Furthermore, the e-module learning media can be used
independently and does not require dependence on
other learning media.

The implication of this research is that the e-
module learning media based on Islamic values in
mathematics, particularly in three-dimensional
material, can be a learning medium that can be further
developed and refined in the future. The e-module's
independent use enables students to learn
independently, fueling this hope.

The researcher aspires to implement the role of
technology, specifically in teaching, in schools to foster
enjoyable learning experiences for students. Hopefully,
many other researchers will be inspired by this research
and start building or developing other learning media to
improve the quality of Indonesian education.

CONCLUSION

The study's results classify the Islamic value-
based e-module as very valid, practical, and quite
effective for use in three-dimensional material. The e-
module obtained a validity score of 87.5%, while the
practicality assessment based on the observation sheet
also obtained a score of 3.4. In addition, the practicality
measured by the student response questionnaire was
85.71%, and the effectiveness in assessing student
learning outcomes was set at 91.4%. The findings of the
study showed a significant increase in student scores on
learning outcomes as evidenced by the e-module
assessment and the tests given. Overall, using the
Islamic value-based e-module on three-dimensional
material to enhance student learning and character has
met the necessary standards and can be successfully
included in the math lessons for high school students.

As a recommendation, the results of this study
can serve as a reference for teachers in implementing
learning using Islamic value-based learning media.
Further research suggests developing e-modules with
Android-based applications to create applications that
are more effective and accessible to students and
teachers.
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