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Abstract: This study investigates the improvement of student learning outcomes using e-worksheet media with Live
Worksheets. Conducted as Classroom Action Research (CAR), it involved 38 students from class X-7 at SMA Negeri 18
Surabaya. Data collection included observation techniques and learning outcome tests aimed at assessing teacher and student
activities. The observation data were analyzed using a percentage formula for relevant activities over two meetings. Learning
outcome tests measured improvements after cycles I and 11, analyzed for the percentage of classical completeness in learning
outcomes. Results indicated that teacher activity increased from 91% in cycle | to 100% in cycle Il, while student activity
rose from 79% to 89%, which falls into the very practical category. Additionally, learning outcomes improved significantly,
increasing from 50% before the intervention to 79% in cycle I and 89% in cycle II, which is >75%. These findings
demonstrate the effectiveness of e-worksheet media in improving educational engagement and achievement. The study
concludes that technology-based learning innovations can effectively address educational challenges and recommends further

development of interactive learning tools across various subjects and educational levels.
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Introduction

Learning is a process that includes a series of
activities of teachers and students with a mutual relationship
that takes place in an educational situation to achieve a goal
[1]. The continuity of the learning process is closely related
to the interaction between teachers and students [2] Thus, it
can be concluded that the teaching and learning process is a
series of activities between educators and students, where
students play a role as subjects in the teaching process. The
activeness of students will make the learning process
effective and efficient, so that it can improve learning
outcomes [3], [4].

Learning outcomes are a specific and valid statement
stating the changes that occur in students after following a
learning process that measures cognitive, psychomotor and
attitude aspects. The improvement of learning outcomes is
greatly influenced by the selection of learning methods and
media used by teachers [5], [6], [7].

Learning media is a tool, means, or technology that
helps convey messages or materials and facilitates
understanding from teachers to students (or vice versa) [4].
Interesting learning media can stimulate students' thoughts,
feelings, interests, and attention so that the learning process
is effective [8]. Types of learning media include visual
media, audio media, audiovisual media, print media, and
digital interactive media [9]. Teachers can determine the
right learning media by considering the learning objectives,
student characteristics, and the availability of facilities and
technology. The application of interesting learning media
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will create a fun learning experience that is able to improve
student learning outcomes [9].

In today's digital era, the development of educational
technology is expanding. Technological developments have
brought significant changes in the world of education,
including in learning methods. Technology allows the
teaching and learning process to be more interactive,
flexible, and easily accessible to anyone, anytime. Various
digital platforms, such as e-learning, interactive learning
apps, and educational social media, have helped improve
student understanding through more engaging and
innovative approaches, one of which is the development of
technology-based learning media, also known as Live
Worksheets. Live Worksheets is an interactive application in
which material can be inserted in the form of sentences,
images, MP3/voices, videos, and other symbols that add to
the uniqueness of the student worksheet [10]. Live
Worksheets development turns static worksheets into
dynamic worksheets, where students can instantly answer
questions, select options, or even work on questions with
audio and video. Some of the student worksheet activities
that can be added in Live Worksheets are descriptions,
matchmaking, multiple choice, pairing, checks, short fills,
open-ended questions, learning videos, and other forms,
according to the educator's activities [11]. The advantages of
Live Worksheets include increasing student engagement
with an interactive e-worksheet format, facilitating various
learning styles, and presenting material in several interesting
forms and can be added worksheets with automatic
assessments so that students get immediate feedback after
work. The existence of student worksheets assisted by Live
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Worksheets makes media innovations that teachers can use
to create a fun learning experience for students [11].

The current independent curriculum, learning focuses
on students that encourages creativity, innovation, and
flexibility in learning so that students can learn according to
their abilities and interests [12]. Teachers as facilitators can
design learning that is able to achieve learning goals and
improve student learning outcomes [13]. Based on the
researcher's observations and interviews with chemistry
teachers of SMA Negeri 18 Surabaya, class X-7, Mr. Purwo
Rahadityo, S.Si. stated that chemistry is one of the subjects
that is difficult for students to understand because of a lack
of interest and motivation to learn chemistry. The
characteristics of students in grades X-7 that are difficult to
condition in the classroom become ineffective and give rise
to the stigma that chemistry is difficult and unpleasant it
resulting in low grades achieved by students.

Here, the researcher sees several problems that cause
students to find it difficult to understand chemistry subjects,
namely difficult initial impressions of chemistry, lack of
interest and attention of students during the learning process,
the selection of media that tends to be monotonous, and the
lack of motivation of teachers to invite students to be actively
involved in chemistry learning in the classroom. Some of
these problems result in the learning process being less
interesting and feeling bored in the learning process [13].
Students tend to only listen when the teacher presents the
learning material without responding, so that at the end of
the learning process, students easily forget the material
taught by the teacher [14]. So that the goal of the end of
learning is not maximally achieved, as evidenced by the
results of daily assessments or joint assessments, which get
many results under the minimum achievement criteria, with
classical completeness of 50%. With this problem, it is
necessary to conduct more in-depth research on the selection
of interactive learning models and media that are able to
create students' learning activity and motivation, so that
learning goals are achieved and learning outcomes of
students in grades X-7 are achieved in chemistry. The
learning model that supports the achievement of this is
discovery learning [15].

The discovery learning model is an active learning
approach where material or content is not given directly by
the teacher at the beginning of learning, but through
exploration, discovery, and hands-on experience. The results
of Imro‘atul Azizah and Dina Mardiana's research show how
the active involvement of students is in seeking information,
understanding concepts, meanings, and relationships
through an intuitive process until finally concluding the
concept of material [16]. In addition, this model also
develops social skills by working in groups, so that it is able
to increase students' interest and motivation. The syntax of
discovery learning is stimulation, problem identification,
data collection, data processing, and a conclusion drawn. To
support this research, an e-worksheet is prepared to adjust
the syntax of discovery learning.

Therefore, based on the problems faced by students,
the researcher found a solution to implement an innovative
e-worksheet assisted by Live Worksheets, which is
interesting to improve the learning outcomes of students in
grades X-7 of SMA Negeri 18 Surabaya in chemistry
subjects on the topic of Basic Law of Chemistry.
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Research Methods

The type of research design used in this study is
Classroom Action Research; the researcher is directly
involved in the learning process in the classroom. Classroom
action research includes qualitative research, where the
discussion is in the form of a description. Classroom Action
Research (CAR) is carried out by observing the learning
process through actions that are deliberately applied and
occur collectively in the classroom. This research aims to
increase the effectiveness of learning through certain actions
that take place in the classroom. The main goal is to solve
real problems in learning and increase the involvement of
teachers in the development of their profession [17],[18].

The design of the CAR can be seen in the following
figure:

Planning
Cycle 1

Implementation

5

Cydle
i ( | Observation <:J

Continued to the next cycle if
_ the issue remains unresolved.

Observation

Figure 1. CAR Research Design

The CAR method consists of a series of four activities
carried out in a repetitive cycle. In this cycle, there are four
main activities in each cycle, namely planning, acting,
observation, and reflection [14]. The cycle of CAR consists
of several stages that take place repeatedly until the learning
problem is resolved. Each cycle begins with planning, where
researchers design actions to be applied in the classroom. In
this case, the researcher designed learning tools, one of
which is an e-worksheet, which is validated using a mode
method, and the e-worksheet data analysis technique is said
to be valid if the mode >4 [19].

The action is then implemented in the implementation
stage, and then observed in the observation stage to collect
data on the effectiveness of the action that has been taken.
Furthermore, the observation results are analyzed in the
reflection stage to evaluate the success of the action as well
as determine whether improvements or follow-up actions are
needed. The results obtained came from student observation
sheets and cognitive writing tests.

Data on relevant activities of students in this
research were obtained from filling out activity observation
sheets for 2 meetings. The data obtained is then searched for
percentages. The learner-relevant activity formula is
obtained using the following formula:

The amount of activity that arises

%Relevant activities = x 100%

Overall activity count

Activities can be interpreted based on the criteria and
guidelines below:
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Table 1. Average Interpretation of Activity Data

Average (%) Criteria
0-40 Impractical
41 -55 Less practical
56 - 70 Quite practical
71-85 Practical
86 — 100 Very practical
[20]

Next is to conduct a classical completeness analysis
of students. The learning outcomes of students can be said to
be complete if the total score is equal to or more than the
KKM (minimum learning completeness), which is >75. The
formula for classical completeness is as follows.

The number of students who passed

%Completeness = x 100%

The total number of students

E-worksheet can be said to be effective if the
percentage of classical completeness obtains a score of
>75% [20].

Then, the action is implemented in the
implementation stage, which is then observed in the
observation stage to collect data on the effectiveness of the
action that has been taken. Furthermore, the observation
results are analyzed in the reflection stage to evaluate the
success of the action as well as determine whether
improvements or follow-up actions are needed. If the
problem has not been solved, the next cycle begins with a re-
planning based on the results of previous reflections, and this
process continues to be repeated until the research objectives
are achieved [17].

Results and Discussion

This research was carried out for two cycles. Based
on the data obtained during the study, it can be described as
follows.

Teacher Activities

Teachers carry out learning activities, namely
introduction, core activities, and closing, in accordance with
the design that has been prepared in the teaching module |
and teaching module 11 [18]. The success of this learning is
supported by learning media and the use of Live Worksheets.
The following is a comparison of the implementation and
management of learning that has been carried out by teachers
during cycle I and cycle II.

100%
80%
60%
40%
20%

0%

Percentage

Cycle |
Teacher Activity

Cycle 1l

Figure 2. Teacher Activity Diagram
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Based on the figure above, teachers' activities in
implementing and managing learning during the two cycles
show an increase. This is evidenced by the score obtained in
the first cycle, which is 91%, which is included in the very
practical category. In cycle I1, a score of 100% was obtained,
which was included in the very practical category. The score
range between cycle | and cycle Il was 9%. Based on this
data, it illustrates that the teacher's activities in implementing
e-worksheet assisted by Live Worksheets for each individual
on the basic law of chemistry material are included in the
very practical category.

The success of teacher activities in learning is also
influenced by various supporting factors that are interrelated.
One of the main factors is the teacher's professional
competence, which includes in-depth knowledge of the
material and good pedagogic skills to create effective
learning [21]. The support of adequate school facilities and
infrastructure, as well as collaboration between teachers and
the school, greatly supports the smooth running of teaching
and learning activities [22]. Finally, careful learning
planning and the use of technology in the classroom are also
important factors that can improve the quality of learning
[23]. All of these factors contribute to the success of teachers'
activities in creating effective and enjoyable learning
experiences for students.

Student Activities

Based on the results of observations during the
learning process, student activities showed an increase after
the use of e-worksheet media assisted by Live Worksheets
was implemented. During learning activities, students are
actively involved and carry out learning activities in
accordance with the expected goals. The observations made
also show the progression of each cycle, which can be seen
in the diagram below.
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Figure 3. Student Activity Diagram

The observation results showed an increase in student
activities during the learning process. In the first cycle, the
students' activity score reached 79%, which was included in
the good category. In the first cycle, some students still
experienced difficulties in processing data on the e-
worksheet properly. This affects the involvement of student
activities in learning activities in cycle I. However, in cycle
Il, there was a significant increase with a score of 89%,
which is included in the very good category. The difference
in activity increase from cycle I to cycle 1l was 10%, which
shows that almost all students have shown their involvement
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in learning very well in the form of being able to analyze the
information obtained, ask discussion questions, and answer
questions on the e-worksheet completely. From this data, it
can be concluded that the use of e-worksheet media assisted
by Live Worksheets in learning the basic law of chemistry
class X-7 at SMA Negeri 18 Surabaya contributes greatly to
the increase in student activities.

This is in accordance with previous research by [24].
which stated that the use of Live Worksheets media has a
positive effect on increasing student activities in learning.
According to Ausubel's theory of meaningful learning, the
success of students' learning activities lies in the meaning of
the teaching materials received or learned by students [25].

Other factors that support student activities are the
digital skills of each student in using technology,
information, and communication devices, as well as school
facilities and infrastructure, which include the availability of
technology facilities and a stable internet connection [26],
[27].

Student Learning Outcomes

The completeness of the minimum criteria used at
SMA Negeri 18 Surabaya is 75. After taking the learning
outcome test, students are categorized as complete if they
have a score that exceeds the minimum criteria, which is >75.
The learning outcome test contains multiple-choice
questions with a total of 10 questions in each cycle. The
explanation of the learning outcome test material in cycle |
contains Lavoisier, Proust, and Dalton's legal material.
Meanwhile, Cycle Il contains the laws of Gay-Lussac and
Avogadro.

Before learning that implemented e-worksheet
assisted by Live Worksheets in cycles | and I, the
acquisition of learning outcome tests in the previous material
showed that the completeness of student learning outcomes
had a percentage of 50%. This result is included in the poor
category. This percentage was obtained by 19 out of 38
students in grades X-7 who had not completed the learning
outcome test questions in the previous material, namely the
nomenclature of compounds and chemical reaction
equations.

After learning that implements e-worksheet assisted
by Live Worksheets in cycles | and Il, the acquisition of
learning outcome tests conducted by students in cycle |
shows that 79% of students have achieved the minimum
criteria. The results of the completion percentage are in the
good category. This percentage was obtained based on data,
namely, as many as 30 out of 38 students in grades X-7 have
achieved completeness of learning outcomes. Furthermore,
in the second cycle, it showed that 89% of students had
reached the minimum criteria. The results of the completion
percentage are included in the very good category. In this
cycle, as many as 34 out of 38 students have achieved
completeness.

The acquisition of the learning outcome test shows
that the learning process using e-worksheet assisted by Live
Worksheets has improved. The range of learning outcomes
from cycle | to cycle Il is as much as 10%. For more clarity,
you can see the diagram below.
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Figure 4. Learning Outcomes Completeness Diagram

Based on figure 4 above, it can be concluded that the
learning outcomes of students before using e-worksheet with
learning using e-worksheet assisted by Live Worksheets
have increased, from 50% including the poor category, to
79% in the first cycle including the good category, and 89%
in the second cycle including the very good category.
Overall, students have been able to complete the learning
outcome test questions with complete criteria. Therefore, the
next cycle is stopped. Based on the results of the research
that has been carried out, it can be concluded that the learning
outcomes of students in grades X-7 of SMA Negeri 18
Surabaya using e-worksheet assisted by Live Worksheets in
learning have been declared to have increased.

This is supported by the results that state that the use
of Live Worksheets media can improve students' cognitive
learning outcomes [28]. The results of the study stated that
the learning outcomes of students using Live Worksheets
media can be proven through an increase in classical
completeness seen in the comparison of students' classical
completeness between pre-cycle, cycle 1, and cycle 2 [29].
According to the theory of learning constructivism, it states
that a person must actively build their own knowledge so that
it can affect the improvement of learning outcomes [25].

Clark and Mayer (2003) also stated that an
understanding of how cognitive processes interpret visual
and auditory information can influence learning. Other
factors that support the successful implementation of e-
worksheet assisted by Live Worksheets on improving
student learning outcomes include learning resources, school
environment, school culture, teacher and student
communication that can form positive interactions in it [30],
[31].

Conclusion

This study explores the use of e-worksheet assisted
by Live Worksheets as an innovative interactive learning
media for chemistry subjects in class X-7 at SMA Negeri 18
Surabaya. The results indicated significant improvements in
both teacher and student activities, as well as student
learning outcomes. Teacher activity increased from 91% in
the first cycle to 100% in the second, while student activity
rose from 79% to 89%. Learning outcomes improved from
50% before the study to 79% in the first cycle, reaching 89%
in the second cycle. These findings demonstrate that e-
worksheet assisted by Live Worksheets effectively enhances
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learning engagement and academic performance, positioning
this technology-based approach as a promising solution for
improving education. Despite limitations like external
factors, technological access challenges, and the short study
duration, the results suggest potential for further
development in interactive teaching methods. Future
research could explore more interactive features for e-
worksheets and test their effectiveness across different
chemistry topics and educational levels.

Author’s Contribution
Maulidia Uswatun Khasanah,
Conceptualization, methodology, writing-original draft
preparation; Dwi  Arifianti and  Yesika  Dewi
Kusumaningrum: analyzing and processing research data,
writing the result and discussion; Ayu Yanuardani: Writing-
review and editing; Utiya Azizah: Formal analysis, writing
review, validation; Dian Asih and Purwo Rahadityo:
Validation.

and Khurota A’yunin:

Acknowledgements

The researcher expresses gratitude to the principal, teachers,
students of SMA Negeri 18 Surabaya, and our lecturer for
their support and collaboration in the completion of this
research.

References

[1] A. Santoso, A. N. Nurkhotimah, and R. Harintosasi,
“Meningkatkan keaktifan dan hasil belajar pada
materi struktur atom dan nanoteknologi dengan
menerapkan model pembelajaran project-based
learning (PjBL),” Jurnal Kajian Pendidikan
Indonesia, vol. 1, no. 1, pp. 17-22, 2024, doi:
10.62947/jkpi.v1i1.8.

[2] J. S. Eviota and M. M. Liangco, “Jurnal Pendidikan
MIPA,” Jurnal Pendidikan, vol. 14, no. September,
pp. 723-731, 2024.

[3] Ubabuddin, “Hakikat Belajar dan Pembelajaran Di
Sekolah Dasar,” 1AIS Sambas, vol. 1, no. 1, pp. 18—
27, 2019.

[4] N. I. Winaryuni, I. Septiana, and T. Wibowo,
“Penerapan Media Live Worksheet dalam
Pembelajaran Teks Artikel Opini pada Peserta Didik
Kelas XII SMA,” Metafora: Jurnal Pembelajaran
Bahasa Dan Sastra, vol. 11, no. 1, p. 143, 2024, doi:
10.30595/mtf.v11i1.21408.

[5] A. Winarti and Sunarti, Strategi Belajar Mengajar
Kimia, vol. 1. 2017.

[6] N. Huda and K. Dwiningsih, “Development of a
Moodle-Based WordPress-Based Chemistry
Learning Website to Improve Students ’ Learning
Outcomes on The Elements Periodic System
Material,” Jurnal Pendidikan dan Pembelajaran
Kimia, vol. 10, no. 3, pp. 67-76, 2021, doi:
10.23960/jppk.v10.i3.2021.08.

[7] S. N. Edusainstek, E. Winaryati, P. Kimia, U. M.
Semarang, P. Kimia, and U. M. Semarang, “Analisis
Faktor-Faktor Yang Mempengaruhi Hasil Belajar,”
no. 2001, pp. 24-25, 2019.

[8] A. D. Rianajni, E. N. Ainiah, W. I. Puspita, and K.
Dwiningsih, “Development of Pogil-Based E-
Worksheet on Covalent Bond Materials To Improve

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

May 2025, Volume 20 No. 3: 394-399

Students’ Learning Independence,” JCER (Journal
of Chemistry Education Research), vol. 8, no. 1, pp.
9-16, 2024, doi: 10.26740/jcer.v8n1.p9-16.

Y. Nalarita and T. Listiawan, ‘“Pengembangan E-
Modul Kontekstual Interaktif Berbasis Web pada
Mata Pelajaran Kimia Senyawa Hidrokarbon,”
Multitek Indonesia, vol. 12, no. 2, p. 85, 2018, doi:
10.24269/mtkind.v12i2.1125.

A. A. Tamami and K. Dwiningsih, “The Effectivity
of 3D Interactive Multimedia to Increase the
Students’ Visuospatial Abilities in Molecular,”
Jurnal Pendidikan dan Pengajaran, vol. 53, no. 3, p.
307, 2020, doi: 10.23887/jpp.v53i3.25883.

V. VYuliana, J. Copriady, and M. Erna,
“Pengembangan E-Modul Kimia Interaktif Berbasis
Pendekatan Saintifik Menggunakan Liveworksheets
pada Materi Laju Reaksi,” Jurnal Inovasi
Pendidikan Kimia, vol. 17, no. 1, pp. 1-12, 2023,
doi: 10.15294/jipk.v17i1.32932.

H. Firtsanianta and I. Khofifah, “Efektivitas E-
LKPD  Berbantuan  Liveworksheets  Untuk
Meningkatkan Hasil Belajar Peserta Didik,”
Conference of Elementary Studies, pp. 140-147,
2022,

A. Pare and E. Murniarti, “Analisis Peran Guru
sebagai Fasilitator dalam Pembelajaran Biologi di
Era Digital,” Jurnal Studi Guru dan Pembelajaran,
vol. 7, no. 2, pp. 660-672, 2024.

W. H. Iswara, Muntari, Rahmawati, and I. N. Loka,
“Identification of Difficulties Learning Chemistry
for Class XII MIPA Student * s of SMA Negeri 1
Narmada,” Chemistry Education Practice, vol. 4, no.
3, pp. 242-249, 2021, doi: 10.29303/cep.v4i3.2694.
S. Solikhah and D. Novita, “Feasibility Of Students
Worksheet Based On Guided Disovery To Train
Critical Thinking Skills In Chemical Bonding Matter
10th Grade,” UNESA Journal of Chemical
Education, vol. 9, no. 2, pp. 253-261, 2020.

I. Azizah and D. Mardiana, “Learning
Transformation: Increasing Student Achievement
through Discovery Learning,” Dirasah International
Journal of Islamic Studies, vol. 2, no. 2, pp. 155-
166, Oct. 2024, doi: 10.59373/drs.v2i2.42.

D. S. Tanjung, I. Pinem, E. Mailani, and N. F.
Ambarwati, Penelitian Tindakan kelas. Jambi: PT.
Sonpedia Publishing Indonesia, 2023.

P. Utomo, N. Asvio, and F. Prayogi, “Metode
Penelitian Tindakan Kelas ( PTK ): Panduan Praktis
untuk Guru dan Mahasiswa di Institusi Pendidikan,”
no. 4, pp. 1-19, 2024.

A. Lutfi, Research and Development (R & D)
Implikasi dalam Pendidikan Kimia. Surabaya:
Universitas Negeri Surabaya, 2021.

Riduwan, Skala Pengukuran Variabel-Variabel
Penelitian. Bandung: Alfabeta, 2013.
Widyaningsih, D. Anggraeni, and A. Prayogi,
“Kompetensi Kemampuan Pedagogi Guru PAI dan
Dampaknya Terhadap Keaktifan Siswa: Studi Kasus
pada SMPN 2 Kajen Pekalongan,” PUSAKA:
Journal of Educational Review, vol. 2, no. 1, pp. 19—
31, 2024.

398



Jurnal Pijar MIPA

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

R. Fadillah and R. R. Aliyyah, “Pengelolaan Sarana
dan Prasarana Sekolah,” Karimah Tauhid, vol. 3, no.
3, pp. 3164-3176, 2024.

Suyuti, P. M. E. Wahyuningrum, M. A. Jamil, M. L.
Nawaei, D. Aditia, and N. G. A. L. Rusmayani,
“Analisis Efektivitas Penggunaan Teknologi dalam
Pendidikan Terhadap Peningkatan Hasil Belajar,”
Journal on Education, vol. 6, no. 1, pp. 1-11, 2023.
N. N. Faidah, Hadiansah, M. Listiawati, and I. M.
Yamin, “Pengaruh Penggunaan Media Pembelajaran
Liveworksheet Dalam Meningkatkan Hasil Belajar
Kognitif Siswa Pada Materi Pemanasan Global,”
Jurnal Kiprah Pendidikan, vol. 2, no. 2, pp. 194—
208, 2023, doi: 10.33578/kpd.v2i2.182.

R. E. Slavin, Educational Psychology: Theory and
Practice. New Jersey: Pearson Education, 2000.

R. Mufliva and J. Permana, “Teknologi Digital
dalam Pembelajaran di Sekolah Dasar sebagai Isu
Prioritas dalam Upaya Membangun Masyarakat
Masa Depan,” Kalam Cendekia: Jurnal lImiah
Kependidikan, vol. 12, no. 1, pp. 235-242, 2024.

A. R. Dini and M. S. Haq, “Sarana dan Prasarana
Dalam Mendukung Pembelajaran Daring Pada Masa
Pandemi COVID-19,” Jurnal Inspirasi Manajemen
Pendidikan, vol. 9, no. 1, pp. 186-199, 2021.

S. F. Annida, A. P. Putra, and M. Zaini, “Pengaruh
Penggunaan E-Lkpd Berbasis Liveworksheets
Terhadap Hasil Belajar Dan Keterampilan Berpikir
Kritis Peserta Didik Pada Konsep Pembelahan Sel,”
Quantum: Jurnal Inovasi Pendidikan Sains, vol. 13,
no. 2, p. 155, 2022, doi:
10.20527/quantum.v13i2.12111.

A. Prabowo, “Penggunaan Liveworksheet dengan
Aplikasi Berbasis Web untuk Meningkatkan Hasil
Belajar Peserta Didik,” Jurnal Pendidikan dan
Teknologi Indonesia, vol. 1, no. 10, pp. 383-388,
Oct. 2021, doi: 10.52436/1.jpti.87.

R. C. Clark and R. E. Mayer, E-learning and the
science of instruction. San Francisco: CA: Jossey
Bass, 2023.

A. Yandi, A. Nathania, K. Putri, and Y. Syaza,
“Faktor-Faktor Yang Mempengarui Hasil Belajar
Peserta Didik (Literature Review),” Jurnal
Pendidikan Siber Nusantara, vol. 1, no. 1, pp. 13—
24, 2023, doi: 10.38035/jpsn.v1il.

May 2025, Volume 20 No. 3: 394-399

399



