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Article history The purpose of the study was to create an electronic module
Received 16 December 2022 utilizing problem-based learning strategies to aid students in
Revised 8 January 2023 comprehending fractions. The development phase employed
Accepted 24 January 2023 the ADDIE model, which involves analysis, design,

development, implementation, and evaluation. The research
focused on evaluating the e-module's implementation and
effectiveness by conducting assessments from media, subject
matter, and learning experts, as well as from teachers and
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highly feasible, with experts rating it as "very feasible" and
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module is considered appropriate for teaching fifth-grade
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Introduction

The education sector has been transformed by scientific and technological
advancements in the 21st century, which have brought about innovative changes such as e-
learning [1]. E-learning is a type of distance learning that utilizes computer technology to allow
individuals to learn remotely without physically attending classes. Remote learning has
become increasingly important due to the COVID-19 pandemic [2-4], which has resulted in the

need for electronic-based teaching materials like e-modules [5]. E-modules are self-study
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materials presented in an electronic format containing animations, audio, and navigation that
make the learning process more interactive and engaging. One commonly used teaching and
learning model is the problem-based learning (PBL) model, which uses real-life problems to
develop critical thinking skills and build new knowledge [6-8].

The proposed research aims to develop an e-module based on PBL with local wisdom
for 5th grade student. This e-module will utilize the Flip PDF Professional application to
enhance its appearance and incorporate local wisdom from Yogyakarta as an example in
teaching fractions.

Method

The study follows the Research and Development (R&D) methodology, using the ADDIE
model for instructional design. The research uses a combination of qualitative and quantitative
data collection methods and evaluates the e-module using both Likert and Guttman scales. The
evaluation is done using a survey questionnaire that includes criteria in five categories: expert
in material, expert in media, expert in learning, teacher, and student, with different sets of
aspects and criteria for each category. The instrument assesses the quality of the e-module
based on a total of 78 criteria across all categories. The total number of criteria for each
category is: Expert in Material (15 criteria), Expert in Media (13 criteria), Expert in Learning
(15 criteria), Teacher (22 criteria), and Student (13 criteria). The e-module can be accessed at

https://online.flipbuilder.com/tzsbn/kinr/ .

Results

A. Media Expert Validation
Based on the assessment obtained from the validation carried out by media expert (LDP)

on January 6th, 2021, the media expert's assessment was 76.92 with the criteria "Suitable".
With this result, it can be concluded that the development of mathematics e-module based on
problem based learning is suitable for use in learning. The media expert has recommended
several changes to improve the e-module. These include centering the "e-module"” text on the
front cover, reducing the size of the picture, increasing the font size and spacing, providing a
gap between the box and text, removing the picture at the bottom of the layout, and increasing
the font size for the page number. Additionally, they suggest providing explanation videos for
each material and adding a synopsis about the e-module on the back cover.
B. Subject Matter Validation

Based on the assessment obtained from the validation carried out by subject matter expert
(AMM) on December 17th, 2021, the subject matter expert's assessment was 83.33 with the

criteria "Very Suitable". With this result, it can be concluded that the development of
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mathematics e-module based on problem based learning is suitable for use in learning. The
subject matter expert provided several suggestions for the development of the e-module.
Firstly, they suggested that the material should align with the learning achievement indicators.
Secondly, they recommended including real-life examples that are relevant to the local wisdom
of the area. Thirdly, they noted that the use of problem-based learning is not yet common and
should be emphasized. Finally, they advised that the problems presented in the e-module
should reflect the daily life of the students, in order to make the learning experience more
relatable and practical.
C. Learning Expert Validation

Based on the assessment obtained from the validation carried out by learning expert (STM)
on October 9th, 2021, the learning expert's assessment was 81.67 with the criteria "Very
Suitable". Based on the results, it can be concluded that the development of the problem-based
learning mathematics e-module is appropriate for use in the learning process. The learning
expert provided several suggestions, including the need for clear objectives, a detailed
explanation of the origin of numbers in problem-solving, the use of appropriate markers for
shapes, good contrast for visibility, avoiding inappropriate words, and preventing writing
errors.
D. Evaluation of Math E-Module

The evaluation of students towards the problem-based learning math e-module was 93.84
in the small group and 99.04 in the large group, both receiving the "Very Suitable" category.
The students expressed their interest in learning through their evaluations, with feedback such

"o

as: "I enjoy learning with the e-module,” "The module is great, with videos included," "It helps

nn non nn

me understand fractions,” "Math is now fun," "The images are good," "The e-module is great
and engaging."

The teacher evaluation, calculated through a formula, resulted in a score of 97.72, with a
"Very Suitable" rating. The e-module's development for teaching math on fraction topics was
concluded to be suitable for use in the classroom. The teacher provided feedback such as "The
e-module is highly helpful in assisting students' understanding, especially during the
pandemic." Fig. 1 shows part of the e-module convering the real problem to the mathematics
language.

Discussion

The use of e-modules in education has become increasingly popular in recent years, and
for good reason [7]. E-modules are digital educational materials that can be accessed and
utilized in a variety of settings, making them an attractive option for both teachers and students.
But beyond their accessibility, e-modules have been shown to have a positive impact on

learning outcomes and student engagement. In this discussion, we will explore the evidence
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that supports the claim that e-modules can improve learning outcomes [9] and student interest

[10], and discuss the aspects of e-modules that influence these results.
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Fig. 1. Converting the real problem to mathematic languange

One aspect of e-modules that has been shown to improve learning outcomes is their
ability to personalize the learning experience for students [11]. E-modules can be designed to
adapt to the needs of individual learners, providing a customized learning experience that is
tailored to their unique needs and abilities. This personalization has been shown to increase
student engagement, motivation, and achievement [12]. Students who used e-modules with

personalized feedback performed significantly better on exams than students who received

traditional lecture-based instruction [13].

Another aspect of e-modules that has been shown to impact learning outcomes is their

multimedia format. E-modules often incorporate text, images, videos, and audio, providing a

more engaging and interactive learning experience for students [14]. This multimedia format

has been shown to enhance student learning by making complex concepts easier to understand
and by increasing students' ability to retain information over time [15]. Students who used e-
modules with multimedia elements performed better on exams and retained more information
compared to students who received traditional lecture-based instruction [16].

Problem-based learning is also a key aspect of e-modules that has been shown to

)

improve learning outcomes and student interest [9]. Problem-based learning is a teaching

method that focuses on real-world problems and challenges students to find solutions to these

problems. This approach has been shown to increase student motivation, engagement, and
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achievement. Students who used e-modules with problem-based learning elements performed
better on exams and showed increased motivation and engagement compared to students who
received traditional lecture-based instruction [8].

The accessibility of e-modules has been shown to have a positive impact on learning
outcomes and student interest. E-modules can be accessed and used at any time and from any
location, allowing students to learn at their own pace and on their own schedule. This
accessibility has been shown to increase student motivation and engagement, as well as to
improve learning outcomes. Students who used e-modules on their own time performed better
on exams and showed increased motivation and engagement compared to students who
received traditional lecture-based instruction.

In conclusion, the evidence supports the claim that e-modules can improve learning
outcomes and student interest. The personalization, multimedia format, problem-based
learning approach, and accessibility of e-modules all contribute to their positive impact on
student learning. While more research is needed to fully understand the potential of e-modules,
these findings suggest that e-modules are a valuable tool for teachers and students alike, and
have the potential to revolutionize the way we approach education.

Conclusion

Using the ADDIE model, an e-module for teaching fifth-grade mathematics through
problem-based learning was created and evaluated. The module's quality was assessed in
terms of media, material, and learning, receiving scores of 76.92, 83.33, and 81.67, respectively,
all considered very usable. Testing with a small group of students resulted in a score of 93.84,
indicating the module was very usable. Evaluation with a larger group of students and teachers
also resulted in high scores, with both groups deeming the module very usable. The average
score of expert validation, teacher, and student evaluations was 88.75, also considered very
usable. As such, it can be concluded that the e-module is highly suitable for teaching fifth-grade
mathematics through problem-based learning.

Conflict of Interest
The authors declare that there is no conflict of interest.

References

[1] Bali, M. M. E. I,, Baharun, H., Madanibillah, A., Muali, C., Lukman, N. K. A,, & Bon, A. T. (2021, March).
Innovative learning media based on e-learning in the new normal era. In Proceedings of the 11th
Annual International Conference on Industrial Engineering and Operations Management.

[2] Maatuk, A. M., Elberkawi, E. K., Aljawarneh, S., Rashaideh, H., & Alharbi, H. (2022). The COVID-19
pandemic and E-learning: challenges and opportunities from the perspective of students and
instructors. Journal of computing in higher education, 34(1), 21-38.

[3] Qurotul Aini, Q. A.,, Mukti Budiarto, M. B,, POH Putra, P. O. H.,, & Untung Rahardja, U. R. (2020).
Exploring e-learning challenges during the global COVID-19 pandemic: A review. Jurnal Sistem
Informasi (Journal of Information System), 16(2), 47-65.

42 P-ISSN 2962-5785 @ E-ISSN 2962-1682



PBPSP Vol. 2, No. 01, April 2023, pp. 38-43

[4] Almaiah, M. A., Al-Khasawneh, A., & Althunibat, A. (2020). Exploring the critical challenges and
factors influencing the E-learning system usage during COVID-19 pandemic. Education and
information technologies, 25, 5261-5280.

[5] Misbah, M., Khairunnisa, Y., Amrita, P. D., Dewantara, D., Mahtari, S., Syahidi, K., ... & Deta, U. A. (2021).
The effectiveness of introduction to nuclear physics e-module as a teaching material during covid-
19 pandemic. In Journal of Physics: Conference Series (Vol. 1760, No. 1, p. 012052). IOP Publishing.

[6] Aufa, M. N., Rusmansyah, R., Hasbie, M., Jaidie, A., & Yunita, A. (2021). The effect of using e-module
model problem based learning (PBL) based on wetland environment on critical thinking skills and
environmental care attitudes. Jurnal Penelitian Pendidikan IPA, 7(3), 401-407.

[7] Seruni, R., Munawaroh, S., Kurniadewi, F., & Nurjayadi, M. (2020, March). Implementation of e-
module flip PDF professional to improve students’ critical thinking skills through problem based
learning. In Journal of Physics: Conference Series (Vol. 1521, No. 4, p. 042085). IOP Publishing.

[8] Sari, Y. P, Serevina, V., & Astra, I. M. (2019, April). Developing E-Module for fluids based on problem-
based learning (PBL) for senior high school students. In Journal of Physics: Conference Series (Vol.
1185, No. 1, p. 012052). IOP Publishing.

[9] Serevina, V., Astra, I., & Sari, I.]. (2018). Development of E-Module Based on Problem Based Learning
(PBL) on Heat and Temperature to Improve Student's Science Process Skill. Turkish Online Journal
of Educational Technology-TOJET, 17(3), 26-36.

[10] Asrial, A., Syahrial, S., Maison, M., Kurniawan, D. A,, & Piyana, S. 0. (2020). Ethnoconstructivism e-
module to improve perception, interest, and motivation of students in class V elementary school. JPI
(Jurnal Pendidikan Indonesia), 9(1), 30-41.

[11] Kurniawan, W., Anwar, K., & Kurniawan, D. A. (2019). Effectiveness of Using E-Module and E-
Assessment. International Journal of Interactive Mobile Technologies, 13(9), 21-39.

[12] Moubayed, A., Injadat, M., Shami, A., & Lutfiyya, H. (2020). Student engagement level in an e-learning
environment: Clustering using k-means. American Journal of Distance Education, 34(2), 137-156.

[13] Caruth, G. D. (2018). Student engagement, retention, and motivation: Assessing academic success in
today’s college students. Participatory Educational Research, 5(1), 17-30.

[14] Anwar, M. S., Choirudin, C., Ningsih, E. F., Dewi, T., & Maseleno, A. (2019). Developing an interactive
mathematics multimedia learning based on ispring presenter in increasing students’ interest in
learning mathematics. Al-Jabar: Jurnal Pendidikan Matematika, 10(1), 135-150.

[15] Darby, F.,, & Lang, ]. M. (2019). Small teaching online: Applying learning science in online classes. John
Wiley & Sons.

[16] Chen,]., Zhang, H., He, X,, Nie, L., Liu, W., & Chua, T. S. (2017, August). Attentive collaborative filtering:
Multimedia recommendation with item-and component-level attention. In Proceedings of the 40th
International ACM SIGIR conference on Research and Development in Information Retrieval (pp. 335-
344).

Authors

Alfi Chasanah is an alumnae of the the Elementary School Teacher Education study
program, Ahmad Dahlan University, Indonesia. She was an active students at the same
depatment. (email: alfi1700005185@webmail.uad.ac.id).

Meita Fitrianawati is a lecturer in the Elementary School Teacher Education study
program, Ahmad Dahlan University, Indonesia. Bachelor's and Master's education was
obtained from Universitas Negeri Yogyakarta at the Department of Mathematics Education.
Her research interest is in the use of technology in education. She obtained many research
grants have from the Ministry of Education and Culture of Indonesian Republic. (email:
meita.fitrianawati @pgsd.uad.ac.id).

An e-module of math based on problem-based learning for the subject of fractions in
elementary school (Chasanah & Fitrianawati)

43


mailto:alfi1700005185@webmail.uad.ac.id
mailto:meita.fitrianawati@pgsd.uad.ac.id

