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Abstract: This study aims to determine the effectiveness of physics learning tools using
blended learning model with video assistance on momentum and impulse materials to
improve problem solving ability of students. The learning tools were developed using a 4D
model which includes the stages of define, design, develop, and disseminate. Learning tools
developed in the form of syllabus, lesson plans, student worksheets, learning videos, and
problem solving ability instruments in the form of descriptions with a total of 5 questions. The
research data was obtained from the results of a limited trial in the tenth grade MIPA 4 SMAN
1 Mataram with a total of 33 people. The data obtained from the next study were tested for the
value of n-gain to find out the improvement in problem solving abilities. The results showed
that the overall value of n-gain was 0.66 in the medium category. In addition, the n-gain
analysis of each problem solving indicator shows that the indicators of recognizing problems
and planning strategies have increased with the n-gain value being in the medium category,
while the indicator implementing strategies and evaluating solutions has increased with the n-
gain value being in the high category. These results indicate that the physics learning tools
using blended learning model with video assistance on momentum and impulse materials is
effective to improve problem solving ability of students.
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Introduction universe (Doyan et al, 2022). Physics as a product is the

Learning is all events that can have a direct
influence on the occurrence of learning in humans. Thus,
in the context of classroom learning, the teacher or
lecturer is one of them, not the only one. In another
sense, learning is defined as an effort to provide
stimulation, guidance, direction, and encouragement, all
efforts are aimed at achieving goals (Hanafi et al, 2018).

Physics is one part of Natural Sciences, which is a
science that studies symptoms, events or natural
phenomena and reveals all the secrets and laws of the
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result of scientific activities carried out in the form of
concepts, principles, theories, and the laws of physics
itself. Then physics as a process is in understanding
various information, especially physics obtained
through observations, measurements, and publications.
In addition, physics as an attitude means that as a
scientist in studying something, you must have a
disciplined attitude and have a high curiosity in order to
produce quality physics products (Gunawan, 2017).
Physics is a science that is considered difficult and
boring by most students because it is focused on
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memorizing formulas, resulting in a lack of ability to
solve problems (Saharsa et al, 2018; Annam et al, 2020;
Azizah et al, 2018). The problem that often occurs in the
field is the lack of students' ability to apply the concepts
that have been learned, so that it affects problem-solving
abilities in answering questions (Hardiyansyah et al,
2019; Doyan et al, 2020; Susilawati et al, 2022). One of the
causes of the low solving ability of students is that the
learning process is still teacher-centered, so that students
are only objects in learning activities and are not given
the opportunity to find out the truth of the physics
concepts they learn (Nurjannah et al, 2021; Susilawati et
al, 2022). In addition, the limited learning space and time
during this pandemic condition, causes students to not
be given optimal material, this is because teachers only
give assignments from home, do practice questions as a
substitute for learning at school and demand students to
be more active. independent learning (Rahmawati et al,
2020; Susilawati et al, 2021).

Based on the results of interviews conducted with
teachers and students at SMA Negeri 1 Mataram,
students assume that during the current pandemic
conditions, teachers often provide practice questions
which result in students having limited ability to answer
questions, so that students' problem solving abilities are
low. The learning model that is often used in schools is
conventional learning with lecture and discussion
methods, this is not in accordance with the current
pandemic conditions. In working on physics problems
given by the teacher, students more often directly use
mathematical equations without analyzing, guessing the
formula used and memorizing examples of questions
that have been done to work on other questions.
Students have difficulty when dealing with complex
problems. In addition, the cause of the low problem-
solving ability of students is that teachers as educators
still tend to dominate in the learning process, so that
students are only objects in learning activities and are
not given the opportunity to find out the truth of the
physics concepts they learn.

The lack of problem solving skills of students
requires teaching materials and the use of appropriate
models (Kartini et al, 2019; Khasanah et al, 2022). To
overcome these problems, the teacher must change the
learning model that is carried out so that students are
interested and have the enthusiasm to keep learning
even in a pandemic condition. One of the learning
models that are suitable for current pandemic conditions
is the blended learning (Putri et al, 2022; Rahmana et al,
2021). Blended learning is mixing between online and
face-to-face meetings in an integrated learning activity
(Rahmana et al, 2021). The purpose of developing
blended learning is to combine the best characteristics of
classroom (face-to-face) and online learning to increase
active independent learning by students and reduce
face-to-face time in class. In line with blended learning
that was developed by previous researchers, there are
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several research results on blended learning, including
the results of research conducted by (Doyan et al, 2022),
with the implementation of blended learning using
online and face-to-face design that student learning
outcomes have increased significantly indicated by a
value above the completeness criteria. Similarly,
research conducted by (Sudiarta et al, 2016) that blended
learning greatly influences students' problem solving
abilities compared to conventional learning and gets a
positive response to students' problem solving abilities.
Therefore, problem solving skills are important to
support the achievement of physics learning objectives.

Teaching physics will be more effective if the
learning can train and develop thinking skills possessed
by students so that they are able to communicate,
interact, and cooperate. Physics learning in schools in
general uses tools to facilitate the delivery of material,
one of the technology-based media that can lead to
interaction and reciprocity that develops in the world of
education today, namely learning videos (Yani et al,
2017). The use of videos in physics learning will greatly
assist students in understanding abstract and complex
concepts. The success of a learning is also supported by
the use of appropriate media, one of which is video
(Rahmana et al, 2021). Doyan et al (2022) stated that the
delivery of learning using video will make students
interested so that it can arouse curiosity and new
interests, generate motivation and stimulation of
learning activities and bring a good psychological
influence on students.

In line with this, it is necessary to innovate and
creative teaching efforts that lead to the achievement of
learning objectives. Success in the learning process is
strongly influenced by the learning tools used, for that it
is necessary to develop learning tools. Based on this
explanation, the researcher intends to carry out a study
that aims to determine the effectiveness of blended
learning model learning tools with video assistance on
momentum and impulse materials to improve problem
solving ability of students.

Method

This study aims to determine effectiveness of
physics learning tools using blended learning model
with video assistance on momentum and impulse
materials to improve problem solving ability of
students. The learning tools were developed using a 4D
model which includes the stages of define, design,
develop, and disseminate (Sugiyono, 2017). The tools
developed are syllabus, lesson plans, worksheets,
learning videos, and the instrument improves problem-
solving skills in the form of a description with a total of
5 items. The research data obtained from the results of a
limited trial in class X MIPA 4 SMAN 1 Mataram which
amounted to 33 people. The data obtained from further
research was tested for the value of n-gain to determine
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the increase in ability problem solving N-gain analysis
was carried out using equation 1 which consists of three
criteria, namely low criteria (0.00<g<0.30), medium
(0.30<g<0.70), and high (0.70<g<1.00) (Doyan et al,
2020). Based on these criteria, the learning device
developed is declared effective if an assessment result of
0.30 is obtained in the medium category.

g= Spost - Spre (1)

Smax - Spre
Where S,ost is posttest score, Spre is pretest score.
Result and Discussion

This study aims to determine the effectiveness of
physics learning tools using blended learning model
with video assistance on momentum and impulse
materials to improve problem solving ability of
students. The effectiveness of learning stools is seen
from the improvement of students' problem solving
abilities based on the results of n-gain conducted
through pretest and posttest in class. The problem-
solving ability test instrument consists of 5 questions in
the form of a description which is done in 60 minutes.
The pretest and posttest data and the value of n-gain.
The value of n-gain is shown in Table 1.

Table 1. The N-Gain Value of the Students' Problem-

Solving Ability
Pretest Posttest N-gain Category
18.52 7227 0.66 Medium

Table 1 shows the average score for the pretest 18.52
with the highest score of 41 and the lowest score of 5.
Meanwhile, the average score for posttest is 72.27 with
the highest score is 80 and the lowest score is 40. Based
on the results of the n-gain, table 1 shows the n-gain of
0.66 in the medium category. The acquisition of pretest
and posttest scores for each tenth grade MIPA 4 students
can be seen in Figure 1.
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The results of the n-gain test for each problem-
solving ability indicator can be seen in Table 2.
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Table 2. The N-Gain Value of Each Indicator of Problem-

Solving Ability

Indicator Pretest  Posttest N-Gain = Category
Recognizing 1855 5176 041  Medium
problems

Planning 679 4667 043 Medium
strategies

Implementing 40,97 9643 094 High
strategies

Evaluating 9.58 973 093 High
solutions

Table 2 show that the indicator of problem-solving
ability which consists of recognizing problems, planning
strategies, implementing strategies and evaluating
solutions shows the n-gain value in the medium
category. Based on these results, it can be seen that there
is an increase in students' problem solving abilities.
Furthermore, from 33 students it was found that the
highest increase in problem solving ability was
experienced by 14 people, then 18 people in the medium
category and 1 person in the low category. The details of
the data can be seen in Table 3.

Table 3. Percentage of N-Gain Scores from Students

N-gain Score Category Number of Percentage
Students

0.70<g<1.00 High 18 55%

0.30=g<0.70 Medium 14 42%

0.0<g<0.30 Low 1 3%

Table 3 shows the percentage increase in problem
solving skills with the high category of 55%, the medium
category of 42% and the low category of 3%. Based on
these percentages, it can be said that the developed
learning tools can improve students' problem solving
abilities even though the increase is not too significant
seen from the n-gain which is in the medium category.
This is due to the limited time to do the pretest and
posttest, so there are some students who collect the
results of the pretest and posttest past the specified time
limit.

In addition, from the four problem-solving ability
indicators used in this study, it can be seen that the
indicators of recognizing problems and planning
strategies are indicators of problem-solving abilities
which have n-gains of 041 and 0.43. Meanwhile,
indicators of implementing strategies and evaluating
solutions have the highest increase in n-gain of 0.94 and
0.93 in the high category. The increase in indicators of
recognizing problems can be seen from the ability of
students to write down facts or write down quantities
based on the illustrations and pictures given to the
questions correctly. Furthermore, the increase in
indicators for planning strategies can be seen from the
ability of students to write down the quantities asked in
the questions. While the indicators of implementing
strategies and evaluating solutions can be seen from the

60



Journal of Science & Technology Innovation (AMPLITUDO)

increase in the ability of students to determine the
equations used, calculate to the end with the right
answer. In addition, students can explain with the right
concepts about the problems given. So, it can be said that
the device developed is effective in improving the
problem solving ability of students. This is also
supported by research conducted by Sudiarta et al (2016)
and Doyan et al (2022) which states that the
development of blended learning can improve problem
solving abilities of students.

Conclusion

Physics learning tools using blended learning
model with video assistance on momentum and impulse
materials to improve problem solving ability of students
have been successfully developed. The results showed
that the overall n-gain was 0.66 in the medium category.
In addition, the n-gain each problem-solving indicator
shows that the indicators of recognizing problems and
planning strategies have increased with the n-gain
being in the medium category, while the indicator
implementing strategies and evaluating solutions has
increased with the n-gain being in the high category.
These results indicate that the physics learning tools
using blended learning model with video assistance on
momentum and impulse materials is effective to
improve problem solving ability of students.

Acknowledgements

The author would like to thank the students and teachers
at SMAN 1 Mataram, as well as all parties who have
been involved in this research.

References

Annam, S, Susilawati, S., & Ayub, S. (2020). Pengaruh
Model Pembelajaran POE (Predict-Observe-
Explain) Terhadap Kemampuan Pemecahan
Masalah Fisika SMA ditinjau dari Sikap Ilmiah
Peserta Didik. Jurnal Ilmiah Profesi Pendidikan, 5(1),
35-42.

Azizah, B. M. N., Rokhmat, J., Sutrio, S., & Susilawati, S.
(2022). Pengembangan Perangkat Pembelajaran
Berbasis Model Kausalitik untuk Meningkatkan
Kemampuan Berpikir Kritis dan Pemecahan
Masalah Peserta Didik pada Materi Momentum
dan Impuls. Jurnal Ilmiah Profesi Pendidikan, 7(3),
1219-1228.

Doyan, A., Susilawati, S., Saputra, S. H., & Hakim, S.
(2022). Pembelajaran fisika kuantum menggunakan
model blended learning untuk meningkatkan
kemampuan berpikir kritis. Kappa Journal, 6(1), 92-
97.

Doyan, A., Susilawati, S., Hadisaputra, S., & Muliyadi,
L. (2022). Effectiveness of Quantum Physics

August 2022, Volume 1, Issue 2, 58-62

Learning Tools Using Blended Learning Models to
Improve Critical Thinking and Generic Science
Skills of Students. Jurnal Penelitian Pendidikan
IPA, 8(2), 1030-1033.

Doyan, A., Susilawati, S., Zuhdi, M., Taufik, M., Gunada,
I. W., & Mustofa, H. A. (2021). Pelatihan Pembuatan
Video Pembelajaran untuk Mahasiswa Pendidikan
Fisika FKIP UNRAM. Unram Journal of Community
Service, 2(4), 89-94.

Doyan, A., Jufri, A. W., Susilawati, S., Hardiyansyah, A.,
Auliya, K., Hakim, S, & Muliyadi, L. (2020).
Development of learning media of microscope
portable auto design to increase student’s problem-
solving ability in light and optical tools topic. In 4th
Asian Education Symposium (AES 2019), 300-302.

Gunawan. (2017).  Keterampilan  Berfikir  Dalam
Pembelajaran Sains. Mataram: Arga Puji Press.

Hardiyansyah, A., Doyan, A., Jufri, A. W., Susilawati, S.,
& Jamaluddin, J. (2019). Analysis of Validation
Development of Learning Media of Microscope
Digital Portable Auto Design to Improve Student
Creativity and Problem-Solving Ability. Jurnal
Penelitian Pendidikan IPA, 5(2), 228-232.

Hanafi, H., Adu, L., & Muzakkir. (2018). Profesionalisme
Guru dalam Pengelolaan Kegiatan Pembelajaran.
Yogyakarta: CV Budi Utama.

Kartini, K., Doyan, A., Kosim, K., Susilawati, S,
Khasanah, B. U., Hakim, S., & Muliyadi, L. (2019).
Analysis of Validation Development Learning
Model Attainment Concept to Improve Critical
Thinking  Skills and  Student  Learning
Outcomes. Jurnal Penelitian Pendidikan IPA, 5(2),
185-188.

Khasanah, B. U., Doyan, A., Gunawan, G., Susilawati, S.,
Kartini, K., Hakim, S., & Muliyadi, L. (2019).
Analysis Validation of Learning Media Quantum
Phenomenon. Jurnal Penelitian Pendidikan IPA, 5(2),
189-193.

Nurjannah, E., Ayub, S., Doyan, A., & Sahidu, H. (2021).
Pengembangan Perangkat Pembelajaran Model
Inkuiri Terbimbing Berbantu Media PhET untuk
Meningkatkan Kemampuan Pemecahan Masalah
dan Keterampilan Generik Sains Fisika Peserta
Didik. Jurnal Pendidikan, Sains, Geologi dan Geofisika
(JPPIPA). Vol. 2, No. 1 (21-25).

Putri, 1., Taufik, M., & Susilawati, S. (2022). Validitas
Perangkat Pembelajaran Model Blended Learning
Berbantuan Video pada Materi Momentum dan
Impuls untuk Meningkatkan Kemampuan
Pemecahan  Masalah. Jurnal ~ Ilmiah  Profesi
Pendidikan, 7(3), 1071-1077.

Rahmana, F. Susilawati, S, & Kosim, K. (2021).
Efektivitas Perangkat Pembelajaran Fisika Berbasis
Masalah Berbantuan Video Untuk Meningkatkan
Kemampuan Pemecahan Masalah Peserta Didik
Pada Materi Elastisitas. Jurnal Penelitian Pendidikan
Ipa, 7(Speciallssue), 326-330.

61



Journal of Science & Technology Innovation (AMPLITUDO)

Rahmana, F. Susilawati, S, & Kosim, K. (2021).
Pengembangan Perangkat Pembelajaran Fisika
Berbasis Masalah berbantuan Video Pada Materi
Elastisitas untuk Meningkatkan Kemampuan
Pemecahan Masalah Peserta Didik. Jurnal Ilmiah
Profesi Pendidikan, 6(4), 588-593.

Saharsa, U., Qaddafi, M.,& Baharuddin. 2018.
Efektivitas Penerapan Model Pembelajaran
Problem Based Learning Berbantuan Video Based
Laboratory Terhadap Peningkatan Pemahaman
Konsep Fisika. Jurnal Pendidikan Fisika, 6(2), 57-64.

Sudiarta, I. G. P., & Sadra, I. W. 2016. Pengaruh Model
Blended Learning Berbantuan Video Animasi
terhadap Kemampuan Pemecahan Masalah dan
Pemahaman Konsep Siswa. Jurnal Pendidikan dan
Pengajaran, 49 (2), 48-58.

Sugiyono. (2017). Research and Development Methods:
Bandung: Alfabeta.

Susilawati, S., Doyan, A. & Harjono, A. (2022).
Development of Learning Media for Wave Ripple
Tanks with the Implementation of Guided Inquiry
Models on Students' Mastery of Concepts and
Scientific Creativity. Jurnal Penelitian Pendidikan
IPA, 8(2), 985-991.

Susilawati, S., Rahmana, F., Kosim, K., & Muliyadi, L.
(2022). Practicality of Problem-Based Physics
Learning Tools with Video Assistance to Improve
Problem-Solving Ability of Students. Journal of
Science and Science Education, 3(1), 55-59.

Susilawati, S., Doyan, A., Ayub, S.,, Wahyudi, W., &
Mulyadi, L. (2021). The Effectiveness of Guided
Inquiry-Based on Nuclear Physics Learning
Devices with PhET Media to Increase Student
Creativity. Jurnal Penelitian Pendidikan IPA, 7(4),
770-774.

Yani, A. (2017). Pengaruh Media Model Hybrid Berbasis
Web Whanced Course Terhadap Hasil Belajar Fisika.
Jurnal Sains dan Pendidikan Fisika. 13(3).

August 2022, Volume 1, Issue 2, 58-62

62



