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Abstract — The aim of this study is to develop teaching
material products in the form of open problem-based e-
modules in geometry learning courses. Plomp’s
development stages are used in this study, namely
preliminary research, prototype stage, and assessment
stage. This paper focuses on the assessment stage, the e-
module field test. The field test is conducted at the
Elementary School Teacher Education Study Program
of PGRI Kanjuruhan University Malang, Nusantara
PGRI University Kediri, and STKIP PGRI Trenggalek
involving 277 students as subjects. In the field test, the
practicality and effectiveness of the E-Module were
measured using the Lecturer and Student Response
Questionnaire and the Creative Thinking Ability Test.
Based on the analysis results, lecturers and students
responded positively to the designed e-module. More
than 75% of the students’ creative thinking ability level
was at least in the “High” category. The form of open
problems presented in this e-module makes students
able to provide more than one solution and were also
able to provide alternative solutions to open problems.
However, in general, students are still unable to come up
with new and unique solutions. The results of this study
show that e-module meet the criteria of practicality and
effectiveness.
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1. Introduction

The rapid development of information and
communication technology in the globalization era
has an impact on education [1]. This has resulted in
the digitization of learning organizations, which
includes the application of digital technologies into
various parts of educational institutions, such as
teaching, learning, and administration [2]. Digital
platforms allow educators to provide real-time

assessment through online quizzes, automated
assignments, or analysis of student learning
performance. In this manner, students can

immediately know their potential and the aspects that
need improvement in their learning process [3], [4].
According to [5], online learning is considered a good
choice, especially for adult learners. This is because
online learning applications are easy to use on
personal computers (PCs) or laptops, allowing
students to follow the learning anytime and anywhere
[6].

The current technological developments make it
easier for educators to create various learning media
that support education. One of the media that can be
used is an interactive e-module. Unlike conventional
modules that are given to students in printed form, this
e-module is designed in electronic format and can be
used on various devices, such as computers, laptops,
and smartphones [7]. E-modules are designed to
support learners in mastering the learning experience
in accordance with the learning objectives that have
been set [8]. E-modules are very effective because of
helping students visualize, build, and associate in the
thinking process [7], [9]. E-modules can engage
students' attention because of having sound and
moving images in the form of videos [10]. The use of
e-modules in learning makes students interested in the
learning process, because it can be accessed anytime
and anywhere supported by adequate tools, and does
not make it difficult for students [11], it is also easy
for teachers to carry out teaching activities even
though they are in different places with students [12].
Another advantage of learning with e-modules is that
students can relearn what they don't understand [13].
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This makes the use of e-modules in classroom
learning have an impact on student learning outcomes
[14], [15].

Creative thinking is a thought that seeks to create
new ideas [16]. Creative thinking skills are the skills
to think of something new and innovative [17].
Furthermore, [18] stated that the ability to think
creatively in mathematics includes the ability to solve
problems or construct thoughts in structure, state
different statements with ordinary deductive logic,
and put forward general concepts to unite important
things in mathematics. Creative thinking skills are one
of the competencies included in 21st century
education [19]. According to [20] students'
mathematical creative thinking ability has an
important role, so it needs to be developed through
habituation in mathematics learning. Creative
thinking skills need to be developed from an early age,
especially in mathematics learning [21]. As [22] added
that classroom learning should encourage the
development of students' creativity. However, the
results of several studies state that students' creative
thinking skills are still weak [23], [24].

Mathematical creative thinking skills can not grow
by themselves. Students' success in learning or in their
abilities is greatly influenced by what kind of learning
is received [25]. One effective way to develop
creative thinking skills is through open-ended
problems [26], [27]. A similar opinion was also
conveyed by [28], the type of problem that has the
potential to develop students' creative thinking skills
as an open problem. Open problems are problems that
do not have one correct solution or clear approach,
thus allowing students to think more flexibly,
originally, and exploratively. Open problems allow
students to explore ideas and strategies. Open
problems are used to assess how students think, not
just the end result. However, the facts in the field show
that there are still many teachers who tend to give
mathematical problem solving tasks in the form of
closed or convergent problems that give strict
restrictions to students [29]. On the other hand,
geometry textbooks circulating in Indonesia still do
not provide opportunities for students to strengthen
creative thinking skills, because the presentation of
problems still does not provide opportunities for
students to solve open problems, as shown in Figure
1.
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EXERCISE:

1. The perimeter of a kite is 100 cm, if the ratio of the
short side to the long side is 2:3. Find the length of the
short side and long side of the kite!

2. The perimeter of a rhombus is 40 cm. If the length of
one diagonal is 12 cm, find the area of the rhombus!

3. If the lengths of the two diagonals of the rhombus are
8 cm and 6 cm, determine the perimeter of the rhombus!

Figure 1. Exercise problems that are not yet open
problems

According to [30], [31] the indicators of creative
thinking ability are fluency, flexibility, and novelty.
Fluency refers to being able to solve problems with a
variety of solutions and answers, flexibility refers to
being able to solve problems in one way, then using
other ways, and novelty refers to checking answers
with several methods of solving or answers, then
making other different ones. Development of e-
modules learning geometry has been widely done,
such as e-module development research with inquiry
approach [13] and geometry learning module based on
Van Hiele Theory [32]. After exploring, the two
studies did not emphasize the provision of open
problems. Based on the above considerations,
therefore, this study aims to develop an e-module
geometry learning based on open problems to
strengthen students' creative thinking skills that focus
on the assessment stage. The e-module developed is
also equipped with animated videos in exploring the
concept for the area of shapes and exploring the
concept of the space volume. Providing videos is
intended to foster a positive response from students so
that it can stimulate thinking activities and strengthen
understanding of the concept of the material. This
paper focused on the assessment stage, the e-module
field test. The field test was to assess the practicality
and effectiveness of the geometry E-modules.

2. Methodology
The research method used in this study is research
and development (R&D). This method is intended to

produce teaching materials that are applicable and
effective.
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2.1. Development Procedure

The focus of this study is to develop teaching
material products in the form of open problem-based
e-modules in Geometry Learning courses. This
research is a development research that adapts three
stages [33] which include (1) preliminary research; (2)
prototyping stage; and (3) assessment stage, as
illustrated in Figure 2.

Needs o] Material Preliminary
Analysis Analysis Research
3
E-module Prototype
T Design Stage
Validation
: No
Revision Aszzeszment
Stage
Yes
Problem-Based | E-medule
E-modules Field Test
3
Diztribution

Figure. 2 Development procedure

In this paper, the focus is on the assessment stage
where the results of the e-module field test are carried
out after the designed e-module is declared valid by
the validator. In this study, the product trial will be
tested for practicality and effectiveness with an
experimental approach as part of the development
research process as in the study conducted by [34].

To assess the practicality of the e-module, a
lecturer response questionnaire was used. There are 4
(four) aspects that are assessed, namely: (1) material,
(2) language, (3) open problems, and (4) practicality.
The assessment is done by ticking one of the options
that have been given, namely: Strongly Agree (SS),
Agree (S), Disagree (TS), and Strongly Disagree
(STS). SS criteria for score 4, S for score 3, TS for
score 2, and STS for score 1. In addition to the
assessment by ticking the options that have been
given, researchers also provide opportunities for
respondents (lecturers) to provide suggestions and
comments in the space provided.
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Researchers  also  conducted  unstructured
interviews with lecturers to find additional
information about the results of the e-module field
test. Related aspects of the lecturer response
guestionnaire and its statement items are presented in
Table 1. The aspects of the questionnaire are adapted
from [8].

Table 1. Aspects of lecturer response questionnaire

Aspects
Material

Questionnaire statement items

1. Learning indicators are in
accordance with learning outcomes.

2. The material is in line with the
learning indicators.

3. In-depth material presentation.

4. Examples in the E-Module are in

accordance with the material.

Images are in line with the material.

6. The video on the E-Module
supports the understanding of the
material.

o

Lo

Systematic presentation of material.
Coherent presentation of material.
3. The sentences used do not cause
double meanings.

n

Language

1. The open-ended problems given as
exercises can encourage the growth
of students' creative thinking skills.

2. The open-ended problems given in
the Competency Test can be used to
measure students' creative thinking
skills.

3. The presentation of material based
on open problems.

4. Examples in the E-Module in the
form of open problems.

Attractiveness

1. E-Module instructions are clear.

2. Placement of button usage is in
accordance with the E-Module
display.

Practicality

To assess the effectiveness of e-modules, student
response questionnaires and creative thinking ability
tests were used. In the student response questionnaire
there are 4 (four) aspects that are assessed, namely: (1)
material, (2) language, (3) attractiveness, and (4)
practicality. The assessment is done by ticking one of
the options that have been given, namely: Strongly
Agree (SS), Agree (S), Disagree (KS), and Disagree
(TS). The criteria of SS for score 4, S for score 3, KS
for score 2, and TS for score 1. Related aspects of the
student response questionnaire and its statement items
are presented in Table 2. The aspects of the
questionnaire are adapted from [8].
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Table 2. Aspects of student response questionnaire

Table 3. Indicators of creative thinking ability

Aspects Questionnaire statement items Indicators Description
Material 1. The material in the E-Module is Fluency Fluency emphasizes the ability to produce
systematic in accordance with the several ideas and multiple answers or
learning outcomes. questions, investigate a problem from
2. Images on the E-Module are in different points of view, find alternatives or
accordance with the material. different directions, and successfully apply
3. This  E-Module uses video various approaches or ways of thinking.
illustrations to understand the
material. The flexibility in thinking was reflected
4. The examples used in the E-module Flexibility  from the likely different ideas and ability to
are in accordance with the material. change the way or approach of problem-
5. The open problems given as solving quickly.
exercises can encourage the growth
of students' creative thinking skills. The originality was usually reflected in the
Originality unusual answers or solutions and the
1. E-modules use language that is easy tendency to have different answers from
to understand. other students. A student with creativity
2. The text on the E-Module is and the ability to think in high divergence
interesting and easy to read. did not have much difficulty in solving the
Language 3. The E-Module does not use problems.
sentences  that cause double
meanings. Research Subject

1. The images on the E-Module are
interesting.

2. The appearance of the E-Module is
interesting.

3. I am very interested in using this E-
module

Attractiveness

1. This e-module is easy to use

2. This E-Module makes it easy for me
to learn independently.

3. The instructions on the E-Module
are clearly outlined.

4. The placement of button usage is in

Practicality accordance with the E-Module.

For the creative thinking ability test, there are 3
(three) indicators that are assessed, namely fluency,
flexibility, and originality. The related indicators of
creative thinking ability and their descriptions are
presented in Table 3. The indicators of creative
thinking ability are adapted from [35].
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The research subjects for this field test were
students of the Elementary School Teacher Education
Study Program at Universitas PGRI Kanjuruhan
Malang, Universitas Nusantara PGRI Kediri, and
STKIP PGRI Trenggalek. The number of students
involved as subjects was 277 people.

Data Analysis

The data analyzed during the field test were the
practicality and effectiveness data of the e-module.
Practicality data analysis was carried out on the results
of the lecturer response questionnaire, while
effectiveness data analysis was carried out on the
results of student response questionnaires and the
results of student creative thinking ability tests. The
lecturer's response is said to be positive if the lecturer
gives an average score of at least 3 (three) for each
aspect in the response questionnaire [36]. The
percentage of practicality is measured using the
formula in equation (1), while the determination of e-
Module practicality criteria can be seen in Table 4.
The Criteria for e-module practicality are adapted
from [37].
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Pr=—""_x100% 1)
S max
Pr . Practicality percentage.
Ts : Total score.

S Max : Maximum score.

Table 4. Criteria for e-module practicality

teaches Geometry Learning courses from Universitas
Nusantara PGRI Kediri, and a lecturer who teaches
Geometry Learning courses from STKIP PGRI
Trenggalek.

The results of the lecturers' response questionnaire
are presented in Table 6.

Practicality Percentage (Pr) Criteria Table 6. Results of lecturer response questionnaire
80% < Pr << 100% Very practical Aspect Score
60% < Pr << 80% Practical Material 3.72
40% < Pr < 60% Ptalctical enpugilh Language 3.55
20% < Pr < 40% Not practio practcalty 56
0% < Pr < 20% P Y :
Average score 3.58

Furthermore, student responses are said to be
positive if students give an average score of at least 3
(three) for each aspect in the response questionnaire.
Determination of the level of students' creative
thinking ability uses the provisions in Table 5. The
criteria for creative thinking ability are adapted from
[36].

Table 5. Criteria for creative thinking ability level

Interval Creative Thinking Ability
Level
Kr > 3.25 Very High
225 < Kr <3.25 High
1.25 < Kr < 2.25 Low
Kr < 1.25 Very Low

Data on student responses and creative thinking
skills were analyzed using descriptive statistics as
done in the research of [38] to determine the level of
effectiveness of the product developed. E-modules are
said to be effective if the responses given by students
are positive, and at least 75% of the level of students'
creative thinking skills are in the category of at least
High [36].

3. Results

The results and discussion in this paper are focused
on the results of the field test. This field test was
conducted after the e-module was declared valid by
the validator. This field test was used to see the
practicality and effectiveness of the e-module.

3.1. E-Module Practicality

The practicality of the e-module is seen from the
results of the lecturer response questionnaire. The
lecturers involved in filling out this questionnaire
were 3 (three) people, i.e. a lecturer who teaches
Geometry Learning courses from the Elementary
School Teacher Education Study Program at
Universitas PGRI Kanjuruhan Malang, a lecturer who
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Based on the information provided in Table 6, it
can be seen that each aspect on the lecturer response
guestionnaire has an average score of at least 3 (three).
This shows that students give a positive response to
the designed e-module. Next, the percentage of e-
module practicality will be calculated.

Table 7. Lecturer response questionnaire score

Aspect Number  Maximum Score
of score acquisition
statement
items

Material 6 72 67
Language 3 36 32
Open Problems 4 48 38
Practicality 2 24 22
Total 15 180 159

Based on the data in Table 7, the percentage of e-
module practicality is obtained as follows.

Pr =22 100%
180

Pr =0,883x 100%
Pr =88,3%

The results of this calculation indicate that the e-
module is categorized as “Very Practical”.

3.2. E-Module Effectiveness

The effectiveness of the e-module is seen from the
results of the student response questionnaire and the
results of the student creative thinking ability test. The
results of the student response questionnaire and the
results of the student creative thinking skills test are
presented in Table 8, and Table 9.

Table 8. Results of student response questionnaire

Aspect Score
Material 3.309
Language 3.307
Attractiveness 3.302
Practicality 3.306
Average score 3.306
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Based on the information provided in Table 8, it
can be seen that each aspect on the student response
questionnaire has an average score of at least 3 (three).
This shows that students give a positive response to
the designed e-module. Next, the results of the student
creative thinking ability test will be calculated. The
calculation results are presented in Table 9.

Table 9. Students' creative thinking ability level

Interval Creative  Total Percentage
Thinking of Creative
Ability Thinking
Level Ability
Level
Kr > 3.25 Very High 5 2%
225 < Kr <3.25 High 232 84%
1.25 < Kr < 2.25 Low 23 8%
Kr < 1.25 Very Low 17 6%
Total 277 100%

Based on the data in Table 9, it is obtained that 86%
of students have creative thinking skills at the
minimum level of “High”. This can be seen from the
subject's work on one of the test questions which can
be seen in Figure 3 below.

Translated
Test
questions
i Find the
area in the
following
figure in 3
different
ways

Original Test questions

|, Hehunglah huzt dsemah benlod dengan menggenalon 3 cara yang berbeda

Students
can solve
more
than one
solution
even
though
methods
land 2
are less

RV | answer

Figure 3. Student’s test results
In Figure 3, students are given a test of creative

thinking skills andasked to calculate the area using
three different methods.
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Students can solve it using three different methods:
first, students divide the flat shape into three parts and
add the areas of the three shapes; second, students
divide the flat shape into two parts and add the areas
of the two parts; and third, students draw a complete
square and calculate its area, then subtract the area of
the unnecessary shape.

Based on the analysis of the results of the student
response questionnaire in Table 8 and also the results
of the student creative thinking ability test in Table 9,
the designed e-module is categorized as effective.
Based on the analysis of the field test data, the
designed e-module meets the criteria of practicality
and effectiveness.

4. Discussion

Based on the analysis of the results of the response
questionnaire related to the e-module that has been
designed, it turns out that lecturers and students give a
positive response. The calculation of the percentage of
practicality shows that the e-module is categorized as
“Very Practical”. Based on the results of the
interview, the lecturer said that this e-module
facilitates the learning process. Lecturers also said this
e-module can increase students’ interest and
engagement in learning geometry. It can happen
because this e-module is designed with an attractive
appearance, communicative language, and equipped
with images and videos that support the material
presentation. This developed e-module is also
equipped with a learning video that makes an
attractive appearance, of course, someone will be
happy to learn with e-modules. This is in accordance
with [39]. This is in accordance with [39] stating that
students tend to prefer using electronic learning
resources over print learning resources, since
electronic modules can display text, images,
animations, and also interactive videos. The use of
interactive elements can make learning more
interesting and challenging for students [40]. The
application of e-modules in learning can attract
students' interest because e-modules are equipped
with moving images (animated videos) and also
material summary videos so that students are eager to
learn [41]. By utilizing e-modules, students can
understand the material more quickly. Electronic
modules provide images and text that are easy to
understand, so students remember them easier [42]. In
addition to the attractive appearance, e-modules are
practical, for example, the apps can be accessed easily,
the apps are easy to install on laptops, and the
instructions for using the e-modules are clearly
outlined. This kind of accessibility encourages users
to keep learning the material on the e-module [43].
With the ease of accessing the app, one will be re-
energized to learn the material in the e-module.
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The choice of language is the spearhead for e-
module teaching materials. With language that is easy
to understand, communicative, and has no double
meaning, it will attract someone to always want to
read e-modules. Communicative, unambiguous, and
easy-to-understand  language  makes  students
interested in reading the module [44]. Students'
interest in learning using e-modules is due to the fact
that e-modules are made with communicative,
unambiguous, and easy-to-understand language [45],
[46].

The developed Geometry Learning E-module is
based on open problems. Open problems trigger
students to creatively explore various ways or
solutions to the problem. Through the use of open
problems, students are encouraged to explore various
ways and strategies, thus increasing their creative
thinking skills. This is in accordance with what [47]
stated that tasks with open problems allow students to
develop various strategies and solutions, so that
students can explore various possible approaches and
results.

Open problems in this e-module are given in the
example section, the main activity of the module, and
in the competency test. Open problems are
emphasized here because of triggering creative
thinking skills. Activities carried out in the electronic
module can guide students in finding concepts when
studying geometry materials [48]. The use of open
problems and a supportive learning environment can
enhance students' creativity and critical thinking [49].

Based on the results of the field test analysis of the
e-module, 84% of the students' creative thinking
ability level is in the high category, even 2% of
students' creative thinking ability is in the very high
category. This means that the open problems
emphasized in the e-module can provide
reinforcement for the development of students'
creative thinking skills. Through the provision of open
problems, students are given the opportunity to
develop their creative thinking in learning [50].

The analysis of the test results of students' creative
thinking skills is related to the indicators of creative
thinking skills shown in Figure 4.

CREATIVE THINKING ABILITY
m Skor 2 3.25 2.25=5kor<3.25 1.25<Skor<2.25 = Skor<1.25

250
200
150
100 —

50 —— —

; I
Fluency Flexibility Originality

Figure 4. Analysis of students’ creative thinking ability test results

The analysis results showed that 57.8% of students
met the fluency indicator, 85.9% met the flexibility
indicator, and 49.8% met the originality indicator. In
general, students have been able to provide more than
one solution to the open problems that are given.
Students are also able to provide alternative solutions
to open problems. However, in general, students are
still unable to come up with new and unique solutions.
Based on these results, students still need to frequently
practice solving open problems so that new ideas
emerge from the exercises carried out. The results
section describes the obtained findings gathered from
the research. Providing appropriate figures and tables
to effectively illustrate the results. Figures are used to
present data trends or other visual information while
tables are particularly useful when the exact values are
important.

3182

5. Conclusion

This open problem regarding based geometry e-
module has advantages in the form of easy access,
systematically organized material, and equipped with
learning videos to understand the material. This is
reflected in the results of the e-module field test which
shows that the e-module meets the criteria of practical
and effective. The module is said to be practical
because all aspects of the lecturer's response
guestionnaire get a score above 3 (three). The module
is effective because each aspect of the student response
guestionnaire has an average score above 3 (three), and
more than 75% of students scored above 2.25 on their
creative thinking skills, which means that students'
creative thinking skills are in the high category.

TEM Journal —Volume 14 / Number 4 / 2025.
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Since the product of the development that is “e-
module based on open problems in geometry learning
courses” has met the criteria of valid, practical, and
effective”, then the e-module can be used as an
alternative for lecturers when lecturers want to provide
reinforcement of creative thinking skills to the students
being guided. The limitation of this research is on the
scope of material coverage on the e-module. The
geometry material developed in this e-module is only
the area and perimeter of flat shapes as well as the
volume and surface area of spatial shapes. Another
limitation is on data analysis, precisely related to the
analysis of the effectiveness of e-modules. In this
study, the analysis related to the effectiveness of e-
modules was only carried out using descriptive
statistics. In this study, no comparison of results with
the control class has been done. In future research, it is
recommended to more accurately test the effectiveness
of e-modules using quantitative research involving
experimental classes and control classes analyzed by
inferential statistics.

Acknowledgements

Author thanks the Directorate of Research, Technology
and Community Service (DRTPM), Directorate General of
Higher Education, Research and Technology (DIKTI),
Ministry of Education, Culture, Research and Technology
(KEMDIKBUDRISTEK) of Indonesia with contract
number: 109/E5/PG.02.00.PL/2024, for the funding
support that has been provided for this study.

References:

[1]. Al Islami, M. A. A., et al. (2022). Dampak era
globalisasi di pendidikan (pendidik dan peserta
didik). Faktor: Jurnal llmiah Kependidikan, 9(1), 72-
85. Doi: 10.30998/fjik.v9i1.10117

[2]. Ifenthaler, D., et al. (2021). Digital transformation of
learning organizations. Springer Nature.

[3]. Trisniawati, T., Rhosyida, N., & Muanifah, M. T.
(2020). Eksplorasi hasil belajar mahasiswa melalui
penggunaan kuis dan tugas pada e-learning edmodo di
era pandemi covid-19. SCIENCE TECH: Jurnal limu
Pengetahuan Dan Teknologi, 6(2), 39-47.

[4]. Tyas, B. B. A. (2020). Koreksi Secara Real TIME
Berbasis Daring Terhadap Tugas Perkuliahan
Mahasiswa Desain. Gestalt, 2(2), 137-146.

[5]. Rahman, A., et al. (2023). Students’ perceptions of
online learning in higher secondary education in
Bangladesh during COVID-19 pandemic. Social
Sciences & Humanities Open, 8(1), 100646.

[6]. Basar, Z. M., et al. (2021). The effectiveness and
challenges of online learning for secondary school
students—a case study. Asian Journal of University
Education, 17(3), 119-129.

[7]. Putri, D. P., Ferdianto, F., & Fauji, S. H. (2020).
Designing a digital teaching module based on
mathematical communication in relation and
function. Journal on Mathematics Education, 11(2),
223-236.

TEM Journal —Volume 14 / Number 4 / 2025.

[8]. Suastika, I. K. (2023). The Practicality and
Effectiveness of E-Modules with an Inquiry Approach
in Geometry Learning Courses for Elementary School
Teacher Education Students. JTAM (Jurnal Teori dan
Aplikasi Matematika), 7(4), 1118-1127.

[9]. Dewi, S. S., & Kuswanto, H. (2023). The effectiveness
of the use of augmented reality-assisted physics e-
module based on pedicab to improve mathematical
communication and critical thinking
abilities. JOTSE, 13(1), 53-64.

[10]. Sagge Jr, R. G., & Segura Jr, R. T. (2023). Designing
and developing video lessons in mathematics using
code-switching: A design-based research. International
Journal of Information and Education
Technology, 13(9), 1391-1398.

[11]. Chung, E., Subramaniam, G., & Dass, L. C. (2020).
Online learning readiness among university students in
Malaysia amidst COVID-19. Asian Journal of
University Education, 16(2), 46-58.

[12]. Vico, V., & Muris, A. A. (2020). Pengembangan E-
Learning Pada Mata Kuliah Pengembangan Sumber
Daya Manusia Semester IV dengan menggunakan
EDMODO. INTECH, 1(1), 24-37.

[13]. Marta, N. A., Abdurakhman, A., & Djunaidi, D.
(2023). Preparing Graduates for the Workforce: The
Development of Contextual-Based History Learning E-
Modules in Vocational Schools. Paramita: Historical
Studies Journal, 33(2).

Doi: 10.15294/paramita.v33i2.37112.

[14]. Triwahyuningtyas, D., & Suastika, I. K. (2020).
Influence inquiry-based geometry e-module for primary
school  teacher  education  students. Elementary
Education Online, 19(3), 160-166.

Doi: 10.17051/ilkonline.2020.03.113.

[15]. Sidiq, R., & Suhendro, P. (2021). Utilization of
Interactive e-modules in formation of students’s
independent  characters in the era  of
pandemic. International  Journal of Educational
Research & Social Sciences, 2(6), 1651-1657.

[16]. Afnan, A., Ikhsan, M., & Duskri, M. (2020).
Kemampuan Berpikir Kreatif Dan Kemandirian Belajar
Melalui Penerapan Model Pembelajaran
Treffinger. Numeracy, 7(1), 123-136.

[17]. Wahyuni, R., & Witarsa, R. (2023). Penerapan
metode inkuiri untuk mengembangkan kemampuan
berpikir kreatif siswa Sekolah Dasar. Journal of
Education Research, 4(1), 203-209.

Doi: 10.37985/jer.v4i1.148

[18]. Widiyanto, J.,, & Yunianta, T. N. H. (2021).
Pengembangan board game TITUNGAN untuk melatih
kemampuan berpikir kreatif matematis
siswa. Mosharafa: Jurnal Pendidikan
Matematika, 10(3), 425-436.

[19]. Sulastri, Y. L., & Ahmatika, D. (2020). Analisis
Keterampilan Abad 21 Melalui Model Problem Based
Calculus Learning Berbantuan Geogebra. SIME
(Supremum Journal of Mathematics Education), 4(1),
42,

[20]. Kartikasari, I. A., & Usodo, B. (2022). The
Effectiveness Open-Ended Learning and Creative
Problem Solving Models to Teach Creative Thinking
Skills. Pegem  Journal ~ of  Education  and
Instruction, 12(4), 29-38.

3183



TEM Journal. Volume 14, Issue 4, pages 3176-3184, ISSN 2217-8309, DOI: 10.18421/TEM144-26, November 2025.

[21]. Sya’Roni, A. R., Inawati, P. A., & Guswanto, E.
(2020). Students’ creative thinking skill in the flipped
classroom-blended learning of mathematics based on
lesson study for learning community. Journal of
Physics: Conference Series, 1563(1), 12046.

[22]. Calavia, M. B., Blanco, T., & Casas, R. (2021).
Fostering creativity as a problem-solving competence
through design: Think-Create-Learn, a tool for
teachers. Thinking skills and creativity, 39, 100761.

[23]. Yayuk, E., & As' ari, A. R. (2020). Primary School
Students' Creative Thinking Skills in Mathematics
Problem Solving. European Journal of Educational
Research, 9(3), 1281-1295.

[24]. Rozi, F. A., & Afriansyah, E. A. (2022). Analisis
kemampuan berpikir kreatif matematis berdasarkan
disposisi matematis siswa. Journal of Authentic
Research on Mathematics Education (JARME), 4(2),
172-185.

[25]. Nufus, H., et al. (2024). Analyzing the students’
mathematical creative thinking ability in terms of self-
regulated learning: How do we find what we are looking
for?. Heliyon, 10(3).

[26]. Maskur, R., et al. (2020). The Effectiveness of
Problem Based Learning and Aptitude Treatment
Interaction in Improving Mathematical Creative
Thinking Skills on Curriculum 2013. European Journal
of Educational Research, 9(1), 375-383.

[27]. Rahayuningsih, S., Sirajuddin, S., & Ikram, M.
(2021). Using open-ended problem-solving tests to
identify students’ mathematical creative thinking
ability. Participatory Educational Research, 8(3), 285-
299.

[28]. lbrahim, 1., & Widodo, S. A. (2020). Advocacy
approach with open-ended problems to mathematical
creative thinking ability. Infinity Journal, 9(1), 93-102.

[29]. Wicaksana, P. T., Kartikasari, L., & Fiangga, S.
(2020). Berpikir Kritis dalam Pemecahan Masalah
Open-Ended Ditinjau dari Kecemasan
Matematika. Transformasi: Jurnal Pendidikan
Matematika Dan Matematika, 4(1), 237-249.

[30]. Silver, E. A. (1997). Fostering creativity through
instruction rich in mathematical problem solving and
problem posing. ZDM-Mathematics Education, 29(3),
75-80.

[31]. Amanoe, Z., & Isnarto, 1. (2021). The mathematical
creative thinking ability of students viewed from
learning motivation by using Treffinger learning
model. Unnes Journal of Mathematics
Education, 10(1), 45-51.

[32]. Yi, M., Flores, R., & Wang, J. (2020). Examining the
influence of van Hiele theory-based instructional
activities on elementary preservice teachers’ geometry
knowledge for teaching 2-D shapes. Teaching and
Teacher Education, 91, 103038.

[33]. Plomp, T., & Nieveen, N. (2013). Educational design
research educational design research. Netherlands
Institute for Curriculum Development: SLO, 153, 152-
169.

[34]. Mat, H., etal. (2024). Effectiveness of digital learning
on students’ higher order thinking skills. International
Journal of Evaluation and Research in Education
(IJERE), 13(5), 2817. Doi: 10.11591/ijere.v13i5.29449

[35]. Arifin, S., Putri, R. I. ., & Hartono, Y. (2021). On
Creativity through Mathematization in Solving Non-
Routine Problems. Journal on Mathematics
Education, 12(2), 313-330.

3184

[36]. Suastika, K. (2017). Mathematics learning model of
open problem solving to develop students’
creativity. International ~ Electronic ~ Journal  of
Mathematics Education, 12(3), 569-577.

[37]. Halil, N. I., et al. (2024). Preservation of Tolaki
Mekongga language through Merdeka Curriculum-
based local subject teaching modules. Journal of
Language Teaching and Research, 15(3), 960-971.
Doi: 10.17507/jltr.1503.30.

[38]. Kravchenko, O., et al. (2024). Effectiveness of
generative learning strategies based on mobile learning
technologies in higher education. International Journal
of Evaluation and Research in Education, 13(4), 2279—
2287. Doi: 10.11591/ijere.v13i4.28372.

[39]. Bringman-Rodenbarger, L., & Hortsch, M. (2020).
How students choose E-learning resources: The
importance of ease, familiarity, and convenience. Faseb
Bioadvances, 2(5), 286-295.

[40]. Zhao, J., et al. (2021). Effects of gamified interactive
e-books on students’ flipped learning performance,
motivation, and meta-cognition tendency in a
mathematics course. Educational Technology Research
and Development, 69, 3255-3280.

[41]. Oktari, B., Susilawati, S., & Copriady, J. (2020).
Implementation of Oriented Literated Science E-
Module to Improve Critical Skills Thinking About in
Hydrocarbon  Material. Journal of  Educational
Sciences, 4(2), 347-356.

[42]. Laili, 1. (2019). Efektivitas pengembangan e-modul
project based learning pada mata pelajaran instalasi
motor  listrik. Jurnal ~ llmiah  Pendidikan  Dan
Pembelajaran, 3(3), 306-315.

[43]. Delita, F., & Berutu, N. (2022). Online Learning: The
Effects of Using E-Modules on Self-Efficacy,
Motivation and Learning Outcomes. Turkish Online
Journal of Distance Education, 23(4), 93-107.

[44]. Hasanudin, C., & Fitrianingsih, A. (2020). Verbal
Linguistic Intelligence of the First-Year Students of
Indonesian Education Program: A Case in Reading
Subject. European Journal of Educational
Research, 9(1), 117-128.

[45]. Fidiastuti, H. R., et al. (2021). Improving Student's
Motivation and Learning Outcomes Through Genetics
E-Module. Jurnal llmiah Peuradeun, 9(1), 189-200.

[46]. Alnedral, I. N., et al. (2023). Digital-based e-modules
in Tarung Derajat martial arts learning at basic
level. International Journal of Human Movement and
Sports Sciences, 11(2), 306-315.

[47]. Leikin, R., & Elgrably, H. (2022). Strategy creativity
and outcome creativity when solving open tasks:
focusing on problem posing through
investigations. ZDM-Mathematics Education, 1-15.

[48]. Siregar, N. C., Rosli, R., & Maat, S. M. (2020). The
effects of a discovery learning module on geometry for
improving students' mathematical reasoning skills,
communication and  self-confidence. International
Journal of Learning, Teaching and Educational
Research, 19(3), 214-228.

[49]. Fischer, S., & Barabasch, A. (2023).
Conceptualizations and implementation of creativity in
higher vocational teacher education-a qualitative study
of lecturers. Empirical Research in Vocational
Education and Training, 15(1), 6.

Doi: 10.1186/s40461-023-00144-y

[50]. Wilkie, K. J. (2024). Creative thinking for learning
algebra: Year 10 students’ problem solving and problem
posing with quadratic figural patterns. Thinking Skills
and Creativity, 52, 101550.

TEM Journal —Volume 14 / Number 4 / 2025.



