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Abstract: The COVID-19 pandemic has resulted in learning activities that were originally carried out face-
to-face in schools to turn into online learning. The implementation of online learning has several challenges, one of
which is the development of student skills in the 21st century, especially SEP skills. SEP skills of students are
needed in learning physics. Students' SEP skills are currently still in the low category. To support the improvement
of students' SEP skills, teaching materials in the form of digital modules are applied. This study aimed to examine
the role of digital modules in improving students' SEP skills during the COVID-19 pandemic. This study uses a
quantitative descriptive method with a questionnaire technique using 38 items based on eight aspects of SEP skills.
The participants in this study were 23 students in a high school in Karanganyar Regency, Indonesia. The results
showed that the average SEP skill score after using the digital module was higher (102.34) than before using the
digital module (90.58). Based on the value of N gain, the improvement of students' SEP skills in the initial three
aspects is in the medium category and the other five aspects are in the low category. The digital module was proved
to affect improving SEP skills, although the increase was not very significant. This is because the digital module is
equipped with various novelties such as virtual laboratory activities, physics animations, and interactive videos that
can help improve students' SEP skills.
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1. Introduction Wauhan, China in December 2019 [3]. The coronavirus
Coronavirus has become a global pandemic since IS categorized as a dangerous virus because it can cause

March 11, 2020, and has spread to various countries in ~ Mild disorders of the respiratory system, severe lung
the world [2]. The coronavirus was first discovered in  infections, and even death [4]. This virus spreads very
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quickly between humans. The number of COVID-19
cases in Indonesia continues to increase every day, as
of March 30, 2021, the number of COVID-19 cases
reached 1,505,775 cases with a death rate of 40,754
cases [5]. As a precautionary measure, the government
in Indonesia provides policies to limit activities outside
the home and to stay at home [6]. The government
imposed the Large-Scale Social Restriction (PSBB)
policy to reduce the spread of the coronavirus so that
all activities carried out outside the home had to be
stopped until the COVID-19 pandemic subsided [7]. As
a result, the process of learning activities must be
carried out online from their respective homes to
minimize the spread of COVID-19 [8, 9].

The implementation of online learning during the
COVID-19 pandemic has several challenges, one of
which is the development of student skills in the 21st
century [10]. One of the 21st-century student skills
needed today is SEPs (Science, Engineering, and
Practices) skills. SEP skills are the development of
science process skills that involve students being active
in scientific inquiry activities such as asking questions,
designing experiments, analyzing data, and submitting
opinions [11]. SEP skills are needed in learning,
especially in learning physics. In learning physics,
students not only memorize physics formulas and
theories but are also faced with physics problems that
require skills to solve problems [12]. Additionally, SEP
skills are important to apply in physics learning
because they can train students to think at higher levels
and to be active during the learning process so that they
can have higher learning outcomes than just
memorizing [13]. However, the SEP skills of students
in one of the senior high schools in the Karanganyar
district have not been developed optimally. This is
evidenced by the results of a pre-research questionnaire
that 52% of students stated that SEP skill activities
such as analyzing a physics problem, formulating
problems, determining  experimental  variables,
determining the relationship between experimental
variables, analyzing experimental data, and providing
conclusions were rarely performed. These activities can
be carried out through laboratory activities. However,
limited learning time causes laboratory activities to be
rarely carried out [14]. This causes students' SEP skills
to be still in the low category with the average pre-test
results of SEP skills, namely the highest score only
reaching a value of 70 with the average pretest score on
the eight SEP skill indicators still low: 2.39, 2.32, 2.52,
2.51, 2.46, 2,51, 2.41, and 2.05. Low SEP skills lead
students' physics learning outcomes to also be below
[15, 16].

SEP skills are needed in physics learning because,
in physics learning, students not only memorize
physics formulas and theories but students are also
faced with physics problems that require skills to solve
problems [12]. If students have mastered SEP skills,
then they have mastered the skills needed in high-level

learning, namely conducting research and solving
problems [17]. Additionally, SEP skills are important
to teach because they can train students to think at
higher levels and behave actively in the learning
process so that they can have higher quality and
quantity of learning outcomes than just memorizing.
Quality is defined as the level of understanding while
quantity is the number of learning outcomes achieved.

Efforts to improve SEP skills have so far been
carried out by applying a student-centered learning
model [18, 19], implementing virtual laboratory
activities [20] and application of modules as supporting
teaching materials to improve SEP skills [21, 22]. In
this study, digital modules were used as supporting
teaching materials in physics learning to improve
students' SEP skills. The digital module was chosen as
supporting teaching material in physics learning
because it is a technology-based learning medium that
is practical, interactive, and systematic. Students can
easily access learning through digital modules anytime
and anywhere through electronic devices (smartphones,
tablets, and computers) so that students can gain
learning experiences both in the classroom and outside
the classroom [23, 24].

2. Literature Review

2.1. Science, Engineering, and Practices (SEPS)

Science, Engineering, and Practices (SEPs) is one of
the dimensions of NGSS (Next Generation Science
Standard) that students must possess within the
framework of K-12 science education [25]. SEPs are
also the development of science process skills that are
used to build students' knowledge and solve problems
[26]. SEP skills of students include eight aspects:
asking questions and identifying a problem [sep-1],
developing and using models [sep-2], planning and
conducting investigations [sep-3], analyzing and
interpreting data [sep-4], using mathematics and
computational  thinking [sep-5],  constructing
explanations and designing solutions [sep-6], engaging
in argument from the evidence [sep-7], and obtaining,
evaluating, and communicating information [sep-8]
[27].

2.2. Digital Module

Digital or electronic modules are modules in digital
form, consisting of text, images, or both containing
digital electronic material accompanied by simulations
that can and are suitable for use in learning [28]. The
electronic module functions as a student self-study tool
at home and as a teacher's tool in teaching in the
classroom [29]. The digital module is considered very
suitable to be a source of student physics learning
during online learning during the COVID-19 pandemic
[30, 31, 55]. The characteristics of digital modules are
practical, easy to carry, can be used offline and online,
and can be accessed anytime and anywhere using
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electronic devices such as computers, smartphones, and
tablets [24, 32]. The digital module is also equipped
with animations and practicum simulations, and
students can determine the completeness of learning
through interactive self-evaluations [30]. The use of
electronic modules can make learning more interesting
and interactive so that the quality of learning increases
[32, 33].

2.3. Online Learning during the Coronavirus
Pandemic

Online learning, according to Belawati [34], is
learning that is carried out through the internet
network. Online learning in Indonesian is translated as
online learning or online learning. Online learning,
according to Henderson [35], allows students to learn
without having to go to the classroom, and learning can
be scheduled according to an agreement between the
teacher and students, or students can determine their
own time desired learning. Online learning systems
require supporting technology that can process various
application requests given by users [36]. One of the
online education service technologies is carried out
with various applications such as Zoom, Google
Classroom, and Microsoft Teams [37, 54]. Online
learning is a learning method used during the COVID-
19 pandemic [38]. Online learning that occurs in
schools in Indonesia can be in the form of
asynchronous and synchronous online learning [39,
40]. In asynchronous online learning, there is an
indirect learning process so that students can access
online materials at any time. Synchronous online
learning means that the learning process is carried out
in the direct interaction between teachers and students
through learning management systems (LMS) such as
e-learning, learning houses, Edmodo, EdLink, Moodle,
and Google Classroom, online Schoology classes [37,
41]. In supporting online learning during the COVID-
19 pandemic, teachers also use learning resources such
as e-books and digital modules as tools to explain
learning materials [30, 31].

3. Methods

3.1. Sample

The type of research used was quantitative with a
descriptive method. This research was conducted in the
2020/2021 academic year in one of the high schools in
the Karanganyar Regency. The research subjects were
32 students of class X SMA.

3.2. Instruments

Students' SEP skills were measured using a 38-item
questionnaire based on eight aspects of SEP skills
according to the NGSS: asking questions and
identifying a problem [sep-1], developing and using
models [sep-2], planning and conducting investigations
[sep-3], analyzing and interpreting data [sep-4], using

mathematics and computational thinking [sep-5],
constructing explanations and designing solutions [sep-
6], engaging in argument from the evidence [sep-7],
and obtaining, evaluating, and communicating
information [sep-8].

3.3. Data Analysis

Data were analyzed using N-gain and paired t-test.
The normalized N-gain <g> was used to determine the
effectiveness of the application of digital modules in
improving students' SEP skills. Improving students'
SEP skills is done by comparing the average results of
the pre-test and post-test of SEP skills. The SEPs skill
pre-test was conducted before applying the digital
module in physics learning. The SEPs skill post-test
was conducted after applying the digital module in
physics learning. The formula for the normalized N-
gain score is shown in the equation below:

Table 1 Interpretation of the mean N-gain values [1]

Value <g> Classification
<g>>0,7 High
0,7<<g><0,3 Medium
<g><0,3 Low

A paired t-test was used to determine the
significance of the application of digital modules in
improving students” SEP skill. This analysis used the
SPSS 18 program. Several conditions must be met
before performing a paired t-test; that is, the data must
be normal and homogeneous so that the normality test
can be carried out using the Shapiro-Wilk test, and the
homogeneity test using the Levene test. The provisions
for concluding the paired t-test are as follows:

1) Ha: There is a significant average difference
between SEP skills before and after using the digital
module;

2) HO: There is no significant average difference
between SEP skills before and after using the digital
module.

4. Result

4.1. Significance of SEP Improvement

The results of the descriptive analysis of the scores
of each student's SEP skills are shown in Table 2. The
average pre-test score of students' SEP skills before
using the module was 90.58. After applying the digital
module in physics learning, the average post-test of
students’ SEP skills was 102.34. The results showed
that the post-test average of students' SEP skills was
higher than the average pre-test.

Table 2 Student SEP skill score

Test Mean Max. Min.
Pre-test 90,58 112 70
Post-test 102,34 130 75
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Table 3 Normality test results
Shapiro-Wilk
Test Statistic  Df Sig.
Pre-test .960 32 .081
Post-test 941 32 272
Table 4 Homogenity test results
Levene Statistics dfl df2  Sig.
Based on Mean .039 1 62 0,53

Based on the data in Table 3, the significance value
of the Shapiro-Wilk normality test is (p > 0.05) so the
student SEP skill data is said to be normally
distributed. Homogeneity test (Table 4) shows the
results of the significance value (p > 0.05) so that the
students' SEP skill data is homogeneous. After the
prerequisite tests are met, then a paired t-test is carried
out using SPSS 18. The results of the paired t-test are
shown in Table 5.

Table 5 Paired test results
Mean dfl  Sig. 2-tailed
-14969 31  .000

Pre-test — Post-test

Paired t-test results show that the application of

digital modules in learning has a significant effect on
improving students' SEP skills. This is evidenced by
the significance value of the analytical ability of 0.000
(Table 5). This significance is smaller than 0.05 (p <
0.05) so that the research hypothesis is accepted,
namely that there is a significant difference between
students' SEP skills before and after using digital
modules in physics learning. The results showed that
the post-test scores for the SEP skills were higher than
the post-test scores (Table 2). The difference between
the post-test and pre-test scores of SEP skills was
significantly influenced by the application of digital
module in physics learning.

4.2. SEP Improvement Categories

The results showed that the average post-test scores
of students in each aspect of SEP skills were higher
than the average pre-test scores for each indicator.
Aspects of planning and conducting investigations have
the highest average score of 2.52 for pre-test and 2.96
for post-test. The aspect of SEP skills that has the
smallest average value is obtaining, evaluating, and
communicating information with an average score of
2.05 for pre-test and 2.20 for post-test (Table 6).

Table 6 The improvement of students’ engineering practices (SEPS)

Aspects of Science Engineering Practices (SEPs) Average Pre-test  Average Post-test Average N-Gain  Category
Asking questions and identifying problems 2,39 2,92 0,33 Medium
Developing and using models 2,32 2,84 0,31 Medium
Planning and conducting investigations 2,52 2,96 0,30 Medium
Analyzing and interpreting data 2,51 2,59 0,19 Low
Using mathematics and computational thinking 2,46 2,48 0,15 Low
Constructing explanations and designing solutions 2,51 2,63 0,15 Low
Engaging in argument from the evidence 2,41 2,55 0,09 Low
Obtaining, evaluating, and communicating information 2,05 2,20 0,08 Low

The improvement of students’ SEP skills is
evidenced by the average N-gain of pre-test and post-
test scores on each indicator of students' analytical
abilities (Table 3). The distribution of improvement in
SEP skills of students is divided into three categories,
less, low, and high. Based on Table 6, the SEP skills
have been mastered by the students. This is evidenced
by the increase in the average SEP skills for each
aspect from pre-test to post-test. The prediction is an
indicator that is mastered by students with a percentage
of 58.24%. The aspect of asking questions and
identifying a problem is the aspect that is most
mastered by the students with the highest average N-
gain score of 0.33. The average N-gain score of
students' SEP skills in this aspect is greater than 0.3 (>
0.3) so they are classified in the medium category [1].
The aspect of obtaining, evaluating, and
communicating information is the lowest aspect
mastered by students with the highest average N-gain
value of 0.08. The average N-gain score of students'
SEP skills is 0.3 (< 0.3) belonging to the low category
[1]. This proves that the physics learning process using
digital modules has a positive effect on improving the
SEP skills of high school class X students, although the

increase in students' SEP skills is not too large.

5. Discussion

The use of digital modules is effective in improving
students' SEP skills in online physics learning. This is
evidenced by the increase in the average post-test of
students' SEP skills which is higher than the results of
the pre-test (Table 2). This condition agrees with the
results of research by [42, 43] that students who learn
to use the integrated module of the SEP skill aspect
have higher SEP skills than students who learn to use
conventional modules. The use of digital modules in
physics learning is proven to improve students' SEP
skills (Table 2). This is because the digital module
contains activities that can improve students' SEP
skills, such as exploration activities, formulating
problems and hypotheses, virtual laboratories, data
processing, and analysis activities, and discussions.
This activity has been proven to improve students'
science process skills [44]. SEP skills can also be
called science process skills based on the NGSS
standard [25].
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Fig. 1 Explorationb activities in digital modules

At the beginning of physics learning, students
observe video shows and pictures of Newton's law
phenomena in everyday life on Newton's law materials
in digital modules, such as the phenomenon of a bus
driving and braking, rowing a boat, traditional games
of marbles, and the event of someone pushing a sand
cart. The presentation of Newton's law phenomena in
digital modules contextually based on real-life can
make it easier for students to collect information,
analyze, ask questions, and propose hypotheses from
the questions they have asked. Through this activity,
students become more active because they are given
direct opportunities so that students' SEP skills can
develop rapidly [22]. The improvement of students'
SEP skills is also supported by the implementation of
virtual laboratory activities in digital modules.
According to Siahaan et al. [45] and Mulyeni et al.
[46], the implementation of virtual laboratory activities
has a significant effect on increasing students' science
process skills. Students who study physics in a virtual
laboratory have higher science process skills than
students who do not study in a virtual laboratory [20,
43]. Through virtual laboratory activities, students are
allowed to experience or conduct experiments directly,
observe, analyze, prove, plan experimental activities
and draw their conclusions about a physics concept so
that students' process skills and student learning
motivation increase [20, 44].
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Fig. 2 Virtual laboratory activities in digital modules

Another factor that supports the improvement of
SEP skills is the better quality of learning, which is
supported by the application of learning modules. The
better the quality of learning in the classroom, the
better the quality of students [47]. This is in line with
the research results of Harahap et al. [48] that

improving the quality of learning supported by the
application of learning modules results in a higher
score of each aspect of SEP skills. SEP skills of
students after using the module proved to be higher
than the skills of students' SEPs before using the
module (Table 2). The results of the research by
Serevina et al. [49] that the post-test scores of students'
SEP skills after using the module.

Improvements also occurred in each aspect of
students’ SEP skills. Of the eight skill aspects of SEPs,
only 3 aspects of SEP skills have an N-gain score in the
medium category and the other 5 aspects of SEP skills
have a low N-gain score (Table 6). SEP skills of
students before and after using it proved to have
increased in every aspect, but the increase was still not
too significant and still relatively low. The highest
increase in the SEP skills is in the aspect of asking
questions and defining problems, while the lowest
increase is in the aspects of obtaining, evaluating, and
communicating (Table 6). Asking questions and
defining problems is a student's ability to ask questions
and make temporary answers to the questions made
[27]. The aspect of asking questions and defining the
problem had the greatest improvement in aspects
compared with other aspects (Table 6). This is because,
at the beginning of learning, students are trained to
observe physical phenomena which are presented in the
form of video or image shows. These physical
phenomena are often encountered by students in real
life so that students can more easily analyze them, ask
scientific questions about the phenomena presented,
and propose hypotheses [50, 51]. This agrees with the
results of research by Choirunnisa et al. [18] and
Gunawan et al. [20] that the highest increase in SEP
skills is in the aspects of asking questions and defining
problems. In this aspect, students can analyze a
physical phenomenon in real life then students can
formulate questions according to the phenomenon and
make temporary answers to the questions formulated.

The lowest aspect of SEP skill improvement
occurred in the aspects of obtaining, evaluating, and
communicating (Table 6). This is because, in the
learning process, students are not used to explaining
physics concepts through pictures, graphs, and tables.
Students are also still confused in concluding the
results of the investigations carried out. This condition
agrees with the results of research by [45, 52, 53] that
the aspects of obtaining, evaluating, and
communicating are the aspects of SEP skills with the
lowest increase. A low ability to acquire, evaluate, and
communicate will cause students to have difficulty
concluding a physics concept. Based on the results of
the study, SEP skills in the aspects of obtaining,
evaluating, and communicating after using digital
modules have increased, but the increase is still low
compared with other aspects of SEP skills.

Digital modules can be used as a source of learning
physics during the COVID-19 pandemic, which can
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effectively improve students' SEP skills. Students can
access the digital modules repeatedly, anywhere, and
anytime without time restrictions. The use of digital
modules is expected to provide convenience for
students in studying physics subject matter.

6. Conclusion

The digital module can effectively improve
students' SEP skills in learning physics by increasing
the average pre-test and post-test scores. The results
prove that students who study with digital modules in
online learning during the Covid 19 pandemic have an
average SEP skill score that is higher than the average
pretest score before using digital modules. The N-gain
values in each aspect of SEP skills are 0.33, 0.31, 0.30,
0.19, 0.15, 0.15, 0.09, and 0.08. This proves that the
use of digital modules as supporting teaching materials
in physics learning during the COVID-19 pandemic
can improve students' SEP skills even though the
improvement category is still relatively low.

The increase in students' SEP skills was due to the
digital modules used in this study, which were
presented in the form of learning applications that
could be accessed via android smartphones. This is
done to make it easier for students to access physics
learning that can be done anywhere and anytime. The
digital module used in this study was developed with
several updates and complements the shortcomings of
previous research. The modules are presented digitally
in the form of learning applications that can be
accessed via android smartphones. The module is also
equipped with virtual laboratory activities, physics
animations, and interactive videos that can help
improve students' SEP skills. The addition of this
content is done so that students become more active
during the learning process and can better understand
physics concepts so that students' SEP skills increase.

7. Limitations and Future Studies

Based on the research results, students' SEP skills
can still be improved in every aspect. This
improvement can be done through the application of
more innovative learning models and the application of
digital modules that are made by the SEP skill aspects.
The application of the learning model followed by the
application of digital modules in physics learning is
expected to further improve students' SEP skills,
especially in the aspects of obtaining, evaluating, and
communicating.

References

[1] HAKE R. R. Analyzing Change/Gain Scores, 1999.
https://web.physics.indiana.edu/sdi/AnalyzingChange-
Gain.pdf

[2] WU Y. C,, CHEN C. S., and CHAN Y. J. The outbreak
of COVID-19. Journal of the Chinese Medical Association,
2020, 83(3): 217-220.
https://doi.org/10.1097/JCMA.0000000000000270

[3] HUANG C., WANG Y., LI X., REN L., ZHAO J., HU
Y., ZHANG L., FAN G., XU J., GU X., CHENG Z., YU T,
XIA J., WEI Y., WU W., XIE X., YIN W., LI H., LIU M,,
XIAO Y., GAO H., GUO L., XIE J.,, WANG G, JIANG R,
GAO Z., JIN Q., WANG J., and CAO B. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan,
China. The Lancet, 2020, 395(10223): 497-506.
https://doi.org/10.1016/S0140-6736(20)30183-5

[4] POOLADANDA V., THATIKONDA S, and
GODUGU C. The current understanding and potential
therapeutic options to combat COVID-19. Life Sciences,
2020, 254: 117765. https://doi.org/10.1016/j.1fs.2020.117765
[5] GUGUS TUGAS PERCEPATAN PENANGANAN
COVID-19 INDONESIA. Data COVID-19 Global dan
Indonesia, 2020. https://covid19.go.id

[6] KHOIRUNURROFIK K., ABDURRACHMAN F., and
PUTRI L. A. M. Half-hearted policies on mobility
restrictions during COVID-19 in Indonesia: A portrait of
large informal economy country. Transportation Research
Interdisciplinary ~ Perspectives, 2022, 13: 100517.
https://doi.org/10.1016/j.trip.2021.100517

[71 WARDHANI N. K. Penerapan Kebijakan Pembatasan
Sosial Berskala Besar di Indonesia dalam Prespektif Hukum
dan HAM. KELUWIH: Jurnal Sosial Dan Humaniora, 2021,
2(1): 34-38. https://doi.org/10.24123/soshum.v2i1.3990

[8] ANA A. Trends in Expert System Development: A
Practicum Content Analysis in Vocational Education for
Over Grow Pandemic Learning Problems. Indonesian
Journal of Science & Technology, 2020, 5(2): 246-260.
https://doi.org/10.17509/ijost.v5i2.24616

[9] TANG Y. M., CHEN P. C., LAW K. M. Y., WU C. H,,
LAU Y. Y., GUANJ, HED., and HO G. T. S. Comparative
analysis of Student’s live online learning readiness during
the coronavirus (COVID-19) pandemic in the higher
education sector. Computers and Education, 2021, 168:
104211. https://doi.org/10.1016/j.compedu.2021.104211
[10]LATORRE-COSCULLUELA C., SUAREZ C.,
QUIROGA S., SOBRADIEL-SIERRA N., LOZANO-
BLASCO R., and RODRIGUEZ-MARTINEZ A. Flipped
Classroom model before and during COVID-19: using
technology to develop 21st century skills. Interactive
Technology and Smart Education, 2021, 18(2): 189-204.
https://doi.org/10.1108/ITSE-08-2020-0137
[L11]NATIONAL RESEARCH COUNCIL. A Framework for
K-12 Science Education: Practices, Crosscutting Concepts,
and Core ldeas. The National Academies Press, Washington,
District of Columbia, 2012. https://doi.org/10.17226/13165
[12]ZAHROH F. P., SUDIBYO E., and MITARLIS.
Peningkatan Keterampilan Proses Sains Siswa Melalui
Model Pembelajaran Guided Inquiry Pada Materi Suhu Dan
Perubahannya. Jurnal Penelitian Pendidikan IPA, 2017,
2(2): 45-52.

[L13]PRADANA D., NUR M., and SUPRAPTO N.
Improving Critical Thinking Skill of Junior High School
Students through Science Process Skills Based Learning.
Jurnal Penelitian Pendidikan IPA, 2020, 6(2): 166-172.
https://doi.org/10.29303/jppipa.v6i2.428

[L4]RATNASARI D., SUKARMIN S., SUPARMI S., and
AMINAH N. S. Students’ Conception on Heat and
Temperature toward Science Process Skill. Journal of
Physics:  Conference Series, 2017, 895(1): 012044.
https://doi.org/10.1088/1742-6596/895/1/012044
[15]DURUK U., AKGUN A., DOGAN C., and GULSUYU
F. Examining the Learning Outcomes Included in the



https://web.physics.indiana.edu/sdi/AnalyzingChange-Gain.pdf
https://web.physics.indiana.edu/sdi/AnalyzingChange-Gain.pdf
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/j.lfs.2020.117765
https://covid19.go.id/
https://doi.org/10.1016/j.trip.2021.100517
https://doi.org/10.24123/soshum.v2i1.3990
https://doi.org/10.17509/ijost.v5i2.24616
https://doi.org/10.1016/j.compedu.2021.104211
https://doi.org/10.1108/ITSE-08-2020-0137
https://doi.org/10.17226/13165
https://doi.org/10.29303/jppipa.v6i2.428
https://doi.org/10.1088/1742-6596/895/1/012044

116

Turkish Science Curriculum in Terms of Science Process
Skills: A Document Analysis with Standards-Based
Assessment. International Journal of Environmental and
Science Education, 2017, 12(2): 117-142.
http://www.ijese.net/makale/1787.html

[16]IRWANTO, ROHAETI E., WIDJAJANTI E., and
SUYANTA. Students’ science process skill and analytical
thinking ability in chemistry learning. AIP Conference
Proceedings, 2017, 1868: 030001.
https://doi.org/10.1063/1.4995100

[17]SUDJANA N. Dasar - Dasar Proses Belajar Mengajar.
Sinar Baru Algensindo, Bandung, Indonesia, 2004.
[L8]CHOIRUNNISA N. L., PRABOWO P., and
SURYANTI S. Improving Science Process Skills for
Primary School Students through 5E Instructional Model-
Based Learning. Journal of Physics: Conference Series,
2018, 947(1): 012021. https://doi.org/10.1088/1742-
6596/947/1/012021

[19]AF’IDAYANI N., SETIADI I., and FAHMI. The Effect
of Inquiry Model on Science Process Skills and Learning
Outcomes. European Journal of Education Studies, 2018,
4(12): 177-182. https://doi.org/10.5281/zenodo.1344846
[20lGUNAWAN, HARJONO A., HERMANSYAH, and
HERAYANTI L. Guided inquiry model through virtual
laboratory to enhance students’ science process skills on heat
concept. Cakrawala Pendidikan, 2019, 38(2): 259-268.
https://doi.org/10.21831/cp.v38i2.23345

[21]DARMAJI, ASTALINI, KURNIAWAN D. A,
PARASDILA H., IRIDIANTI, SUSBIYANTO,
KUSWANTO, and IKHLAS M. E-Module based problem
solving in basic physics practicum for science process skills.
International  Journal of Online and Biomedical
Engineering, 2019, 15(15): 4-17.
https://doi.org/10.3991/ijoe.v15i15.10942

[22]ZAMISTA A. A., RAHMI H., and JUNI. Development
of Physics Module based on Process Oriented Guided
Inquiry Learning as a Tool to Increase Student Science
Process Skills. Journal of Physics: Conference Series, 2019,
1233(1): 012067. https://doi.org/10.1088/1742-
6596/1233/1/012067

[23]SAPUTRA M. R. D., & KUSWANTO H. The
effectiveness of Physics Mobile Learning (PML) with
HomboBatu theme to improve the ability of diagram
representation and critical thinking of senior high school
students. International Journal of Instruction, 2019, 12(2):
471-490. https://doi.org/10.29333/iji.2019.12230a
[24]SUGIANI K. A., DEGENG I. N. S., SETYOSARI P.,
and SULTON. The Effects of Electronic Modules in
Constructivist Blended Learning Approaches to Improve
Learning Independence. International Journal of Innovation,
Creativity and  Change, 2019, 9(10): 82-93.
https://www.ijicc.net/images/vol9iss10/91014_Sugiani_2019
_E_R.pdf

[25]NATIONAL RESEARCH COUNCIL. Guide to
Implementing the Next Generation Science Standards. The
National Academies Press, Washington, District of
Columbia, 2015. https://doi.org/10.17226/18802

[26] ATWOOD-BLAINE D. Editorial: The Journal of STEM
Arts, Crafts, and Constructions as an ideal venue for
showcasing application of the next generation science
standards. The Journal of STEM Arts, Crafts, and
Constructions, 2017, 2(1): 1-7.
https://scholarworks.uni.edu/journal-stem-arts/vol2/iss1/1/
[27INGSS LEAD STATES. Next Generation Science

Standards: For States, By States, 2013.
https://doi.org/10.17226/18290

[28] DARYANTO. Menyusun Modul Bahan Ajar Untuk
Persiapan Guru Dalam Mengajar. Gava Media, Yogyakarta,
2013.

[29]MUSLINA M., HALIM A., and KHALDUN I.
Kelayakan Media Animasi Hukum Newton li Tentang Gerak
Pada Bidang Miring Dan Katrol Di Sma Kabupaten Aceh
Besar. Jurnal IPA & Pembelajaran IPA, 2018, 1(1): 64-72.
https://doi.org/10.24815/jipi.v1i1.9568
[30]WIRDIYATUSYIFA, SUNARNO W, and
SUPRIYANTO A. Online Learning during the COVID-19
Pandemic: Development of Digital Module to Improve
Analytical Skill. Natural Volatiles & Essential Oils, 2021,
8(5): 10429-10436.
https://www.nveo.org/index.php/journal/article/view/2944
[31]WIRDIYATUSYIFA, SUNARNO W., and
SUPRIYANTO A. The role of digital modules on cognitive
ability of high school students in Newton’s law material.
Journal of Physics: Conference Series, 2021, 2019(1):
012055. https://doi.org/10.1088/1742-6596/2019/1/012055
[32]PERDANA F. A, SARWANTO S., SUKARMIN S.,
and SUJADI I. Development of e-module combining science
process skills and dynamics motion material to increasing
critical thinking skills and improve student learning
motivation senior high school. International Journal of
Science and Applied Science: Conference Series, 2017, 1(1):
45-54. https://doi.org/10.20961/ijsascs.v1i1.5112
[33]PUSPITASARI A. D. Penerapan Media Pembelajaran
Fisika Menggunakan Modul Cetak dan Modul Elektronik
pada Siswa SMA. JPF (Jurnal Pendidikan Fisika)
Universitas Islam Negeri Alauddin Makassar, 2019, 7(1):
17-25. https://doi.org/10.24252/jpf.v7i1.7155
[34]BELAWATI T. Pembelajaran Online. Universitas
Terbuka, Tangerang Selatan, 2019.

[35]HENDERSON A. J. The E-Learning Question and
Answer Book. AMACOM, New York, 2003.

[36]DHAWAN S. Online Learning: A Panacea in the Time
of COVID-19 Crisis. Journal of Educational Technology
Systems, 2020, 49(1): 5-22.
https://doi.org/10.1177/0047239520934018

[37]FUADY I., SUTARJO M. A. S., and ERNAWATI E.
Analysis of Students’ Perceptions of Online Learning Media
During the Covid-19 Pandemic (Study of E-learning Media:
Zoom, Google Meet, Google Classroom, and LMS).
Randwick International of Social Science Journal, 2021,
2(1): 51-56. https://doi.org/10.47175/rissj.v2il1.177
[38]MISHRA L., GUPTA T., and SHREE A. Online
teaching-learning in higher education during lockdown
period of COVID-19 pandemic. International Journal of
Educational Research  Open, 2020, 1: 100012.
https://doi.org/10.1016/j.ijedro.2020.10001
[39]ANDERSON T. The Theory and Practice of Online
Learning. Athabasca University, Edmonton, 2008.
https://ufdcimages.uflib.ufl.edu/AA/00/01/17/00/00001/99Z
_Anderson_2008-

Theory _and_Practice_of Online_Learning.pdf
[40]GIATMAN M., SISWATI S., and BASRI 1. Y. Online
Learning Quality Control in the Pandemic Covid-19 Era in
Indonesia. Journal of Nonformal Education, 2020, 6(2):
168-175. https://doi.org/10.15294/jne.v6i2.25594
[41]0CTABERLINA L. R., & MUSLIMIN A. I. EFL
students perspective towards online learning barriers and
alternatives using Moodle/Google classroom during COVID-



http://www.ijese.net/makale/1787.html
https://doi.org/10.1063/1.4995100
https://doi.org/10.1088/1742-6596/947/1/012021
https://doi.org/10.1088/1742-6596/947/1/012021

Wirdiyatusyifa et al. The Digital Module to Improve Students’ SEP Skills during the COVID-19 Pandemic, Vol. 49 No. 8 August 2022

117

19 pandemic. International Journal of Higher Education,
2020, 9(6): 1-9. https://doi.org/10.5430/ijhe.v9n6pl
[42]ARANTIKA J., SAPUTRO S., and MULYANI S.
Effectiveness of guided inquiry-based module to improve
science process skills. Journal of Physics: Conference
Series, 2019, 1157(4): 042019. https://doi.org/10.1088/1742-
6596/1157/4/042019

[43]ASTALINI, DARMAJI, KURNIAWAN W., ANWAR
K., and KURNIAWAN D. A. Effectiveness of using e-
module and e-assessment. International Journal of
Interactive Mobile Technologies, 2019, 13(9): 21-39.
https://doi.org/10.3991/ijim.v13i09.11016

[44]JJANNAH M., KHALDUN 1., and SAFRIDA S.
Application of Virtual Laboratory assisted Discovery
Learning Model to Improve Science Process Skills and
Learning Outcomes in Circulatory System Material. Jurnal
Penelitian ~ Pendidikan  IPA, 2020, 7(1): 34-40.
https://doi.org/10.29303/jppipa.v7il.470

[45]SIAHAAN P., SURYANI A., KANIAWATI I,
SUHENDI E., and SAMSUDIN A. Improving Students’
Science  Process Skills through Simple Computer
Simulations on Linear Motion Conceptions. Journal of
Physics: Conference Series, 2017, 812(1): 012017.
http://dx.doi.org/10.1088/1742-6596/812/1/012017
[46]MULYENI T., JAMARIS M., and SUPRJYATI Y.
Improving Basic Science Process Skills Through Inquiry-
Based Approach in Learning Science for Early Elementary
Students. Journal of Turkish Science Education, 2019, 16(2):
187-201. https://doi.org/10.12973/tused.10274a
[47]MARTININGSIH 1., LISDIANA, and SUSILOWATI S.
M. E. Development of Module Based on Scientific
Contextual Additives Material to Increase Learning
Outcomes and Science Process Skills in Junior High School.
Journal of Innovative Science Education, 2019, 8(2): 128—
137. https://doi.org/10.15294/JISE.V010.27790
[48]HARAHAP F., NASUTION N. E. A, and
MANURUNG B. The effect of blended learning on student’s
learning achievement and science process skills in plant
tissue culture course. International Journal of Instruction,
2019, 12(1): 521-538.
https://doi.org/10.29333/iji.2019.12134a

[49] SEREVINA V., SUNARYO, RAIHANATI, ASTRA 1.
M., and SARI 1. J. Development of E-Module Based on
Problem Based Learning (PBL) on Heat and Temperature to
Improve Student’s Science Process Skill. The Turkish Online
Journal of Educational Technology, 2018, 17(3): 26-36.
http://tojet.net/articles/v17i3/1733.pdf

[50]JUNIWATI, YUSRIZAL, and KHALDUN 1. Influence
of the contextual teaching and learning model against student
learning outcome. Journal of Physics: Conference Series,
2020, 1460(1): 012128. https://doi.org/10.1088/1742-
6596/1460/1/012128

[51]PRAWITA W., PRAYITNO B. A, and SUGIYARTO.
Effectiveness of a generative learning-based biology module
to improve the analytical thinking skills of the students with
high and low reading motivation. International Journal of
Instruction, 2019, 12(1): 1459-1476.
https://doi.org/10.29333/i}i.2019.12193a

[52] SUNYONO S. Science Process Skills Characteristics of
Junior High School Students in Lampung. European
Scientific Journal, 2018, 14(10): 32-45.
https://doi.org/10.19044/esj.2018.v14n10p32
[53]SETIAWAN A. M., & SUGIYANTO. Science process
skills analysis of science teacher on professional teacher

program in Indonesia. Jurnal Pendidikan IPA Indonesia,
2020, 9(2): 241-247.
https://doi.org/10.15294/pii.v9i2.23817

[54] SALHAB R. Zoom or Not to Zoom: Students’ Attitudes
towards Using Zoom at PTUK. Journal of Southwest
Jiaotong University, 2022, 57(1): 488-501.
https://doi.org/10.35741/issn.0258-2724.57.1.45
[55]DARNAH, RAHMAWATI, HAYATI M. N., and
WASONO. Identifying Factors Affecting Mathematics Score
in the Junior High School Students during Covid-19
Pandemic in Samarinda, Indonesia. Journal of Southwest

Jiaotong University, 2022, 57(1): 342-352.
https://doi.org/10.35741/issn.0258-2724.57.1.31

BEX:

[1] HAKE R. R. 75 #fr (G /48 4% 5 #, 1999 4=,

https://web.physics.indiana.edu/sdi/AnalyzingChange-
Gain.pdf
[21 WU Y. C,, CHEN C. S., fil CHAN Y. J. #7fiti ¢ i fs
4 oo B B 2 4 v i 2020, 83(3): 217-220.
https://doi.org/10.1097/JCMA.0000000000000270
[B]1 % C., EY., & X, (L, #&J, # Y., ZHANG L., FAN
G, Wy, WX, Bz, FT., 2J, 8%, W, i§f X, F
W., LI H, % M., B Y., & H, Z L, ¥ J, £ G, LR,
GAO Z., JIN Q., WANG J., f1 CAO B. HE# Y 2019 4
FrR LR B e BB BRI AE « M7 > 2020, 395
(110223 ) : 497-506 , https://doi.org/10.1016/S0140-
6736(20)30183-5
[4] POOLADANDA V., THATIKONDA S. 1 GODUGU
C. HBMHTHIE NN 2 A BEAR R TEIR T HE4% - LRl
2020, 254: 117765. https://doi.org/10.1016/j.1fs.2020.117765
[5] N3 AAFEHT MG 2% 60 TAELH FEE SR VL - d5dfedniet
Jifi 2% A ERFOFNFE JE 6 T » 2020 45, https:/covid19.go.id
[6] KHOIRUNURROFIK K., ABDURRACHMAN F. i
PUTRI L. A. M. F1EEJe V6 18T et fifi 2 1 6] 53 1T Eh PR
HI=00 ZEMBER - REVIRIEMZ T E R E G - K8
W% B % B W A > 2022, 13: 100517
https://doi.org/10.1016/j.trip.2021.100517
[7]1 WARDHANI N. K. MIEAFI ALY FEFEEI R TEvE
ESSHE AT S IRFIBER, 2% : 25 AHGE
, 2021 4, 2 (1) 34-38
https://doi.org/10.24123/soshum.v2i1.3990
[8] ANA A. LR ZGIF G © BN RT3 ]
AHVBOL B S LR NS o i - ENE R PE LR 20 K
2020, 5(2): 246-260.
https://doi.org/10.17509/ijost.v5i2.24616
[9] TANG Y. M., CHEN P. C., LAW K. M. Y., WU C. H.,
LAU Y. Y., GUAN J,, HE D., flHO G. T. S. &4 # &+
R BTt 28) RURAT W B2 B R AR )
wFHEAWNEEB I E] - it EVLS 2 E, 2021, 168:
104211. https://doi.org/10.1016/j.compedu.2021.104211
[10] LATORRE-COSCULLUELA C.. SUAREZ C. .
QUIROGA S.. SOBRADIEL-SIERRA N., LOZANO-
BLASCO R. fil RODRIGUEZ-MARTINEZ A. {£# e iz
Z BRI (Rl BI R R R ORI & 21 St Ry
HE - X A RS HEZZHF, 2021, 18(2): 189-204.
https://doi.org/10.1108/ITSE-08-2020-0137
[11] EZEMIZE 2 - K-12 BFPZERESR @ 52 - XX


https://doi.org/10.15294/jise.v0i0.27790

118

ez B - ERPFER R - (R ITEHME BRI
HX » 2012 4, https://doi.org/10.17226/13165

[12] ZAHROH F. P., SUDIBYO E. fil MITARLIS, @it
e ARl R R R R o DL RE 2 5 | S B C T
MEHREE RN 2L, BITIRFFEEMIE, 2017 47, 2(2) :
45-52,

[13] PRADANA D.. NUR M. i1 SUPRAPTO N. i3 5T
Rl iR R REny = S f S v AR Bt FI M B AR ST - HA
OB % #HOF OMF 78, 2020, 6(2): 166-172 .

https://doi.org/10.29303/jppipa.v6i2.428

[14] RATNASARI D.. SUKARMIN S.. SUPARMI S. fiI
AMINAH N. S. PRI A2 R AE IR LR FE & -
PIHE ek 0 B4 0 2017, 895(1) : 012044,

https://doi.org/10.1088/1742-6596/895/1/012044

[15] DURUK U.. AKGUN A.. DOGAN C. 7
GULSUYU F. #6#& + HHER IR b A &R B i
BEMS SRR+ BT AR TR A ST oot - EFRIA RS
Bl % ¥ &5 72« & , 2017, 12(2): 117-142.
http://www.ijese.net/makale/1787.html

[16] IRWANTO. ROHAETI E.. WIDJAJANTI E. i
SUYANTA, FAETELTF 3 iR fE R fe /1 o it
Bdege 1 o AIP =1 1¢ S2 %, 2017, 1868: 030001.
https://doi.org/10.1063/1.4995100

[17] SUDJANA N. it FEATERAIR o Bl /B 211
Fotes, P, FIEEJEVEN - 2004 4F,

[18] CHOIRUNNISA N. L. . PRABOWO P.
SURYANTI S. i@l 5T 5 SECERR S S g/ N4
PRI RERRE - Wl A8 - A%< > 2018,

947(1) : 012021 ,  https://doi.org/10.1088/1742-
6596/947/1/012021
[19] AF'IDAYANI N.. SETIADI I. Fii FAHMI, #£7et
YRR R RE A 5] BRI » BUMNE SR AE,
2018, 4(12): 177-182.
https://doi.org/10.5281/zenodo.1344846

[20] GUNAWAN., HARJONO A.. HERMANSYAH Fi
HERAYANTI L. s#@af B0 00 = 5 | SR A DUES
FAE PSR A AR R R o KT ECAL - B2l I,

2019 38 ( 2 ) 259-268 .

https://doi.org/10.21831/cp.v38i2.23345

[21] DARMAIJI, ASTALINI, KURNIAWAN D. A..

PARASDILA H. . IRIDIANTI . SUSBIYANTO .

KUSWANTO Fil IKHLAS M. 5T o TR i Rl et 2 ke
REZ Rl E S B T Y (R AR © [ER R S AYIEF T
% Zu = , 2019, 15(15): 4-17.
https://doi.org/10.3991/ijoe.v15i15.10942

[22] ZAMISTA A. A.. RAHMI H. fl JUNI, JF&HETF 5
RS mr5 | SRR S (O BB E i & AR R
MERENTHE - WE5E - 245> 2019,

1233(1) : 012067 .  https://doi.org/10.1088/1742-
6596/1233/1/012067
[23] SAPUTRA M. R. D., & KUSWANTO H. L
HomboBatu >y 3= @)% 5l > (PML) Y & s Hh 4R
K FFoRAAL I B g I A - EfrEy24E
2019 12 ( 2 ) 471-490

https://doi.org/10.29333/iji.2019.12230a

[24] SUGIANI K. A., DEGENG I. N. S.. SETYOSARI P.
1 SULTON, HLFREEAE iy £ SOR G Y] J7E RN

] AR o EFRETET ~ GlE DT ERE
2019 , 9(10) 82-93 o
https://www.ijicc.net/images/vol9iss10/91014_Sugiani_2019
_E _R.pdf

[25] [EZAFTEZE & o Ll N — ARV AR HE T -
REF BT AR AR EHE PR TR X 0 2015 A
https://doi.org/10.17226/18802

[26] ATWOOD-BLAINE D. i @ 2R « TERIEH
FERER T — R R AN AT - TZ2K
T 2 f S & E 0 2017 4, 20 : 17,
https://scholarworks.uni.edu/journal-stem-arts/vol2/iss1/1/
[27] NGSS Z==k[EZE o T —AFFEARAE + IN > F2IN -
2013 %, https://doi.org/10.17226/18290

[28] K#HHE - WEBM L - NEF BTSN
TR, B, 2013 4%,

[29] MUSLINA M., HALIM A. F1 KHALDUN |I. 45
& N SE AR TR 7R X & R E A E e B
BEEY R T IR E R bRoRn 82 DU =2 7 5 AR,
2018 4 , 1(1) 64-72 .
https://doi.org/10.24815/jipi.v1i1.9568

[30] WIRDIYATUSYIFA SUNARNO W. 7
SUPRIYANTO A. Briefiti 28 KURAT I Rl Y FE L6 3] © I
REFHEI LR & o i EE - RISER YRR, 2021,
8(5): 10429-10436 o
https://www.nveo.org/index.php/journal/article/view/2944
[31] WIRDIYATUSYIFA SUNARNO W. i
SUPRIYANTO A. ‘UM s S = s AR A
RE DEVMEA » PB4 © &A= > 2021, 2019(1):
012055. https://doi.org/10.1088/1742-6596/2019/1/012055
[32] PERDANA F. A., SARWANTO S., SUKARMIN S.
1 SUJADI I. GG RR R RE FIANS I s ARy 7
AR A& - DR e A M B 4 RE Sy RIEe & & AR
FI L - BRI SN AR AGE T RFEW 0 2017
, 1 ( 1 ) 45-54 o
https://doi.org/10.20961/ijsascs.v1i1.5112
[33] PUSPITASARI A. D. W= 3] SR AF = oh A Y E
AR RN . ARERE WHEBEAE
Bl $i2 T E OL PHT = R E N #, 2019, 7(1): 17-25.
https://doi.org/10.24252/jpf.v7il1.7155

[34] BELAWATI T. 82 ILAIE 2AELL « Fefii R, HAE
BAZERIIH, 2019 4F,

[35] HENDERSON A.J. HTZ > [f]Z&+$ - AMACOM,
417y » 2003 4,

[36] DHAWAN S. {2575 >] © el 2 AL BT 2 7%
We o HEF A L4k - 2020 45, 49 (1) : 5-22,
https://doi.org/10.1177/0047239520934018

[37] FUADY I., SUTARJO M.A.S. i ERNAWATI E. #r
L I 98 AT 0 (8] -4 WHAE £ ST RN B A i (FR
TS EARRSE - Rk, AEKILE . A O E R E R
%) o ZEEFERTSRYRE 0 2021 4, 2(1) : 51-
56, https://doi.org/10.47175/rissj.v2il.177

[38] MISHRA L., GUPTA T. f1 SHREE A. #iieEfifiZe Kif
ITHUEIA R S F R E NIRRT - EREEMRAELS
F , 2020, 1: 100012.
https://doi.org/10.1016/j.ijedro.2020.10001

[39] ANDERSON T. {E£~7 > (HIE 50 - =
* K F o B OfE O f - 2008 A,


https://doi.org/10.21831/cp.v38i2.23345

Wirdiyatusyifa et al. The Digital Module to Improve Students’ SEP Skills during the COVID-19 Pandemic, Vol. 49 No. 8 August 2022

119

https://ufdcimages.uflib.ufl.edu/AA/00/01/17/00/00001/99Z
_Anderson_2008-
Theory_and_Practice_of Online_Learning.pdf
[40] GIATMAN M., SISWATI S. 1 BASRI I. Y. FIER
VAR AT TR A AR B AV AE £ > T 2% - JEIER
WOH f i 0 2020 £, 6 (2) 168-175 .
https://doi.org/10.15294/jne.v6i2.25594
[41] OCTABERLINA L. R. fil MUSLIMIN A. I. J5iE54
e 768 s % R teA 791 (1] {5 o /A RERIR A I AR £ S
BRI ENEZE - BlrsEREZGE, 2020, 9(6): 1-
9. https://doi.org/10.5430/ijhe.von6pl
[42] ARANTIKA J.. SAPUTRO S. f1 MULYANI S. 5| &
AR BRSSPI A E R AR - P74
% H £ i > 2019, 1157(4):  042019.
https://doi.org/10.1088/1742-6596/1157/4/042019
[43] ASTALINI ., DARMAJI ., KURNIAWAN W. |
ANWAR K. fil KURNIAWAN D. A. { ] B8 - o B 7
PHEARNE - EFR R E ABShRORAGE » 2019, 13(9)
: 21-39, https://doi.org/10.3991/ijim.v13i09.11016
[44] JANNAH M., KHALDUN I. i SAFRIDA S. N FE
005250 == B & P S ASRAR S 1B EF R Al Ay Rt
TR S R - BATIRMABCERTIE, 2020 4,
7(1) : 34-40, https://doi.org/10.29303/jppipa.v7il.470
[45] SIAHAAN P., SURYANI A., KANIAWATI 1.,
SUHENDI E., f1 SAMSUDIN A. i3t im st any
fRT R T BN LB & - A R FE RRE - B E
% % &= W, 2017, 812(1): 012017.
http://dx.doi.org/10.1088/1742-6596/812/1/012017
[46] MULYENI T., JAMARIS M. i1 SUPRIYATI Y. 1%t
BT HRIeHy 7 A R & R N A S R A AR R
RERGEE - THERFHE &K, 2019, 16(2): 187-201.
https://doi.org/10.12973/tused.10274a
[47] MARTININGSIH ., LISDIANA F1 SUSILOWATI
S.M.E. JFEETRIFIBEMRINFIMEIHIES » DY)
Y S R IR SRR RRE - QTR F B iR,
2019, 8(2): 128-137.
https://doi.org/10.15294/JISE.V010.27790
[48] HARAHAP F. . NASUTION N. E. A Fu
MANURUNG B. HE#H SRR R G5 S W45
SR GTRIRE A RR R RE Y e o ERFFAE - 2019,
12 ( 1 ) 521-538 o
https://doi.org/10.29333/iji.2019.12134a
[49] SEREVINA V., SUNARYO, RAIHANATI, ASTRA I.
M. il SARI | J. FE T 5T B AYHRIR 2 5] (PBL) A,
T L - DEREF AR R R - T HHEEL
B HF K K Z& & , 2018, 17(3): 26-36.
http://tojet.net/articles/v17i3/1733.pdf
[50] JUNIWATI, YUSRIZAL il KHALDUN |I. 1&5: %
T SISO 4 o ST BRI » P28 ¢ &)
= W - 2020 , 1460(1) 012128
https://doi.org/10.1088/1742-6596/1460/1/012128
[51] PRAWITA W., PRAYITNO B. A. 1 SUGIYARTO
o TR VA AR s L s R
HI53 AT R LAERE TTHIARUME « EIFRECY 44 » 2019, 12 (1
) : 1459-1476, https://doi.org/10.29333/iji.2019.12193a
[52] SUNYONO S. i AR 7t FRd BERFHE » WO
Bl % & > 2018 4, 14 (10) 32-45 ,
https://doi.org/10.19044/esj.2018.v14n10p32

[53] SETIAWAN A. M. 1 SUGIYANTO, FlEEIETI%
MM R RN R AR R RE 0 i - EIEJEPE
0 52 3 K E R 3 bR T, 2020 4R, 9(2) @ 241-247,
https://doi.org/10.15294/jpii.v9i2.23817

[54] SALHAB R. i A 4eii - SFENHE PTUK B %
BRAVSTE - PR A Ko R, 2022, 57(1): 488-501.
https://doi.org/10.35741/issn.0258-2724.57.1.45

[55] DARNAH . RAHMAWATI ., HAYATI M. N. #0
WASONO, fiff 7 52 M F EE JE. V6 1T = S pk A Bt fiti 2 K
AT HI )R R AR B R SR R » PERE SR IR,
2022, 57(1): 342-352. https://doi.org/10.35741/issn.0258-
2724.57.1.31


https://doi.org/10.5430/ijhe.v9n6p1

