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Abstract

The aim of this research is to analyze high school students’ ability to solve physics problems as
a consideration for implementing the PBL learning model assisted by Android-based 3D digital
modules. The research method uses descriptive qualitative analysis techniques to find out
information about a problem the facts face. The research was conducted at SMA Nahdlatul
Ulama 1 Gresik with 160 students as respondents. Data obtained from research respondents were
categorized into three groups, namely low (score 0-40), medium (score 41-70) and high (score
71-100). From the research results, there were 154 students in the low category, while there were
5 students in the medium category and 1 person in the high category. The conclusion is that
students' ability to solve physics problems is still low and needs to be improved, so it is necessary
to provide innovative learning models and media, one of which can be done by implementing
PBL models and media in the form of Android-based 3D digital modules which will make
students more interested in learning so that helps hone physics problem solving skills.
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INTRODUCTION

Education is an activity carried out by someone consciously, deliberately, and with full
responsibility to improve their capabilities. (Bahri 2021). According to Ki Hajar Dewantara, education
occurs in schools, the family, and the community. This is what is called the Three Education Centers.
Education is expected to improve the quality of Human Resources to face the demands of an
increasingly advanced era. School is a formal institution that has clear rules and objectives. One is in
terms of the curriculum the government has set. The curriculum is an essential tool to determine the
success of an education. Improving the quality of education is also a demand for every school in the
current era of globalization. The quality of education must be developed and improved again, focusing
on teachers and curriculum and on innovation, technology, and learning models applied in the
classroom.

So far, teaching and learning activities have centered more on the teacher or teacher-center. This is
what will cause students to be less active in the learning process, and they are more concerned with the
results than the learning process itself. So that learning will seem monotonous and boring. (Triyadi
2018) Students are not required to be active, ask questions and express their opinions. If the teacher
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always applies this learning model, it will make it difficult for students to understand the material
presented. Therefore, it is time for an innovative learning model that can help students be more active,
quickly understand the material, and be able to apply it in everyday life.

One of the subjects that is considered difficult and rarely interested in by students is physics. This
subject has always been a scourge for the students themselves. This then hinders their learning process
(Aldila 2022). Physics is a branch of natural science (IPA) with broad meaning. In physics, many things
are discussed, from knowledge, ideas, and concepts in the natural surroundings obtained from
experience through a series of scientific processes. In everyday life, there are many physical events
related to physics. Through physics, students can have direct experience to understand the natural world
scientifically. This is because physics does include not only facts and concepts but also the learning
process. According to Khusaeri, Herman and Gading (2022), learning physics can educate students to
have superior knowledge and skills, practice formulating research according to scientific procedures,
have honesty, discipline, and responsibility, and be able to work in groups, be able to think critically
and be able to apply their knowledge in everyday life. According to Hutasoit et al. (2023), physics
learning has so far focused on ideas only, not encouraging students' ability to solve physics problems
and apply them in everyday life. Teachers usually only ask questions without including problems that
can sharpen students to investigate existing problems, so that problem-solving abilities in learning are
not trained.

In the 21st century, the development of science, especially the field of science and technology, is
progressing and developing rapidly (Ayudha 2021). This is why the education unit system must also
be demanded to progress. According to Lolanessa (2020), there are three categories of skills that
students must possess in the 21st century, namely the first is how to think critically, creatively, and
innovatively, being able to solve problems, make good decisions, and carry out learning. Second,
students must also have communication skills and be able to work individually or in teams. Then, the
third is being able to be responsible to oneself as a naturalized citizen of the nation and state.

One of the skills that students must possess is the ability to solve complex problems. This problem
is a fact that takes place in human beings’s lives. According to Aristiawan et al. (2022), problem solving
abilities are very much needed in the world of work. So, at the high school it is hoped that students can
improve problem solving skills, because they can think critically and have high curiosity, so the
education unit system must help students to improve the quality of human resources in this country.

According to G. Polya, there are four indicators in problem-solving skills, namely: 1) analyzing
problems, 2) planning problem-solving, 3) carrying out problem-solving plans, and 4) evaluating
problem-solving (Jayadiningrat. MG et al. 2018). In the first indicator, students must understand the
problems contained in the questions. Students then explore the principles of physics in problem design.
In the case of the third indicator, students systematically solve tasks according to a predefined plan.
Then in the last indicator, students can evaluate the problem-solving that has been done.

In learning physics, innovation is needed so that learning becomes active, practical, fun, and not
dull. Various innovative learning models can be used to improve the quality of education and student
learning outcomes. One of these learning models is problem-based learning or problem-based learning.
Problem-Based Learning (PBL) can create active learning activities for students. PBL is a learning
model that engages students to solve problems with the scientific method stage. According to Yuliani
(2021), through learning the PBL model, students can practice on their own and not only material
knowledge. This is because the problems given to students are problems that really happen in the
environment around them.

The current millennial generation is very dependent on technology. Thus, learning must also utilize
this technology by the times. Utilizing technology as a learning medium will make learning more fun
so that students will be more interested and have a high curiosity and motivate students to do learning.
According to Jannah et al. (2022), android-based digital modules are very suitable to be used as a
physics learning medium to help students solve problems. Digital modules are one of the learning
media that teachers can use to teach in the classroom (Carlina et al. 2021). That way, problem-solving
abilities can be trained to meet the demands of the 21st century. In addition, digital modules based on
Android have advantages such as being efficient and practical. They can be done anywhere and anytime
because these modules will later be downloaded via PlayStore. From the explanation above, the aim of
this research is to analyze the physics problem solving skills of high school students for consideration
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of the implementation of the PBL learning model assisted by Android-based 3D digital modules on the
topic of elasticity. It is hoped that this PBL learning model assisted by digital modules can improve
high school students' physics problem solving skills.

METHODS

This study uses analytical techniques in the form of descriptive qualitative. This is because
researchers analyze by describing the data that has been obtained from a subject under study so that
conclusions can be drawn (Nababa 2022). This study does not test hypotheses but finds out information
from a problem faced by the facts. The data obtained from research respondents will be categorized
into three groups: low, medium, and high. The results might be used as material for consideration of
models and learning environments that improve high school students' problem solving abilities.

The research was done in a private school in Gresik Regency which consisted of 6 classes; each
class had 35 students. Thus, the number of subjects in this study was 210 students. The instruments
used to obtain data are (1) problem-based essay questions consisting of 4 indicators: analyzing
problems, planning to problem-solve, carrying out problem-solving plans, and evaluating problem-
solving (Jayadiningrat. MG et al. 2018). (2) Student response guestionnaires, (3) student interviews,
(4) teacher interviews. All instruments used in this research have been validated by experts. The essay
guestions given to students have been validated by 3 validators and have been revised according to
suggestions. The selection of essay questions is based on real problems that they can encounter in
everyday life. Questionnaires and interviews given to students and teachers aim to discover how the
conditions of learning facts exist in class, the effectiveness of learning models and media used in class,
and the atmosphere and motivation of students in studying physics which can influence students'
problem solving skills. The analytical method used is descriptive qualitative. Researchers can find out
the situations according to the facts on the problem-solving abilities possessed by using students at the
high school through test results, questionnaires, and interviews with teachers. The following are the
research stages used in FIGURE 1.

Knowing Determine the Create
the focus of subject matter research
research of physics instruments

Instrument
validation

Draw a
conclusion

Identify students' Analyze Collect
problem-solving - research research

skalls results data

FIGURE 1. Research Methods
RESULTS AND DISCUSSION

The potential of students to clear up a physics problem is, of direction, different. This is because
they have their solution to solve the problem. In this study, students were given five questions on
Elasticity and Hooke's Law to determine the level of their problem-solving abilities. Of the five
questions, students are required to work on the questions according to the instructions and fulfill four
indicators of problem-solving ability, namely (1) analyzing problems (2) planning problem-solving (3)
carrying out problem-solving plans (4) and evaluating problem-solving. Then, the effects of students'
physics problem-solving skills are obtained, as shown within the graph below.
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FIGURE 2. The connection among value categories and the quantity of students

Students who get scores in the range of 0-40 are included in the low category, while the value range
of 41-70 is in the medium category, and the range of values 71-100 is included in the high category.
One question has a score of 25 with the following details; understanding the problem has a score of 5,
planning problem-solving has a score of 5, executing the problem-solving plan has a score of 10, and
evaluating the problem-solving plan has a score of 5. Out of 160 students at SMA Nahdlatul Ulama 1
Gresik, the scores are mainly in the low category. This shows that the skills of students to solve a
problem is relatively low and unable to solve the problem. Even so, medium category has 5 students
and high category has 1 student.

From the results of this study, students still find it challenging to solve a physics problem, especially
with the four indicators. Students need to get used to working on HOTS (High Order Thinking Skills)
guestions to make the results more optimal. The following results are from the average students'
understanding score in each problem-solving ability indicator.

graph of the average score of students on each indicator
of problem solving skill's

10

Student Average Scoe

Indicator of problem solving skill's

FIGURE 3. Students average scores for each indicator

FIGURE 3 shows that students are more likely to experience difficulties in working on indicators
and carrying out problem-solving plans. Students more easily understand physics problems but need
help finding solutions to solving the problem. Following are the results of the analysis of student
responses in each problem-solving indicator:

1. Analyze problems. In this indicator, students are asked to analyze a problem contained in the

problem.
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FIGURE 4. Student answers on indicators of analyzing problems

FIGURE 4 shows that students are used to working on questions using the "known, asked, and
answered" system, so that students are considered less in a position analyze a problem contained in the
problem.

2. Plan problem-solving. In this indicator, students are asked to find or plan the right solution and

determine what physics principles will be used.

%)  Mefencanaron pemecawan wmasaloh
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FIGURE 5. Student answers on indicators of planning problem solving

From FIGURE 5, students tend to determine the final formula without involving the stages in
solving existing problems.
3. Do a problem-solving plan. In this indicator, students are asked to solve a problem in the
problem by applying formula that has been determined in the second indicator.
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FIGURE 6. Student answers on indicators of carrying out a problem-solving plan

From FIGURE 6, shows that students only calculate using the formula they know but still need to

determine the formula appropriate to the existing problem.

4. Evaluate problem-solving. In this indicator, students are predicted in order to evaluate the
results of solving the problems they have done. Thus, it can be seen how confident they are with
their own answers.

d) Mengevatua s Pemecahan mosalah

Benar, katena Panjang pegas i bertambak N/e

FIGURE 7. Student answers on indicators evaluating problem solving

From FIGURE 7, students can evaluate the problem-solving they have done, but the reasons given
need to be revised.

Student Questionnaire Results
Student questionnaires were used to find students' responses in working on physics problem-solving

questions, the difficulties they faced, the learning methods used by the teacher, and their responses
regarding Android-based 3D modules. This questionnaire contains ten questions related to problem-
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solving indicators and also learning activities in the classroom. Responses from this questionnaire were
in the form of STS (Strongly Disagree), TS (Disagree), S (Agree), and SS (Strongly Agree). The
following are the results of a questionnaire filled out by 160 students in Table below.

TABLE 1. Student Questionnaire Results on Physics Problem Solving Ability and Learning Activities in the Classroom

No Statement Response
STS TS S SS
1. Physics subject is very boring 56% 46.9% (75 45% 25%
9) (72) (4)
2. I find it difficult to solve a problem related to 31% 125%(20) 68.8% 15.6 % (25)
physics (5) (110)
3. Elastic material is essential in everyday life 1.9% 119% 69.4 % 16.9%
(©) (19) (111) (27)
4. I prefer memorizing formulas rather than 11.3% 325% 475 % 8.8 %
understanding their physical meaning (18) (52) (76) 14)
5. Teachers prefer to teach conventionally through the 5% 36.3 % 48.1 % 10.6 %
lecture method (8) (58) (77) a7)
6. | am comfortable learning with the method used by 5% 14.4 % 68.1 % 125 %
the current teacher (8) (23) (109) (20)
7. | prefer self-study with the help of books rather than ~ 18.1% 58.1 % 20.6 % 3.1%
teachers (29) (93) (33) (5)
8. | prefer physics learning to be done online rather 375% 52.5 % 8.1% 1.9%
than face to face (60) (84) (13) 3)
9. I am interested in learning elastic material physics 6.3% 20.6%(33) 444% 28.7 %
using an Android-based 3D module (120) (72) (46)
10. In my opinion, the 3D module is very efficient in 38% 119%(19) 544% 30 %
helping my understanding of elastic materials (6) (87) (48)

Based on the results of the questionnaires completed by students, it can be seen that (1) Physics is
very dull, but some students say that Physics is not boring. This is because the teacher influences
mastery in the classroom and can attract students' attention, (2) Students find it challenging to solve
physics problems, (3) Elasticity material is essential in everyday life, (4) Students are more likely to
memorize formulas than understand its physical meaning, (5) the teacher applies the learning model
conventional teacher-centered methods, (6) students still feel comfortable with the current learning
model, this may be because students do not understand what can make them feel familiar with the
material (7) Students prefer learning that is directly guided by the teacher, (8) Students prefer offline
physics learning because they can directly ask about the difficulties they face, (9) Students are very
interested in learning elasticity material physics using 3D modules based on Android, (10) 3D modules
are very efficient in helping students' understanding of elasticity material.

Teacher Interview Results

Based totally on the outcomes of interviews with three physics situation teachers at SMA Nahdlatul
Ulama 1 Gresik, it was found that students' interest in physics tends to be low because they think that
physics is a complex subject. The obstacle student’s face is that they tend to memorize formulas rather
than understand their physical meaning. This is what causes their reasoning power to be relatively low,
and they need more training in analyzing questions, so they are less able to understand or interpret the
words in the questions (low literacy). The physics learning model currently applied is more teacher-
centered because students are more interested in learning if accompanied by their teacher. However,
this will make students lazy to learn to solve problems. The lack of practice questions is caused by
limited time, and when given assignments, students complain. The physics teacher says students'
problem-solving skills must be trained and improved. Android-based 3D E-Modules are considered
very useful as physics learning media. The teacher said that the advantages of this android-based
module are that it is more effective, easy to access at any time, and the use of visual technology is very
efficient for the z generation, who never get off their cell phones.
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Relevant Research

As previously explained, this study aimed to analyze physics problem-solving skills in high school
students to consider implementing the PBL learning model assisted by 3D digital modules based on
Android on the subject of elasticity. Based on previous research states that the Problem-Based Learning
model can affect problem-solving abilities in students (Asiyah et al. 2021). However, learning will be
more interesting if balanced with learning media that can arouse students' interest in studying physics.
For example, learning media assisted by 3D digital books can help students solve problems quickly.
This is because the media is flexible and easily accessible at any time (Prahani et al. 2022). Thus, the
effectiveness of learning media is also essential in increasing students' interest in learning physics. The
following are the results of an analysis of previous research taken from several articles ranging from

2018 to 2022 in TABLE 2.

TABLE 2. Research Related of the ranging 2019 — 2022

Author (Year)

Sample Characteristics

Findings

Asiyah, A, Topano, A
& Walid, A. (2021)

Prahani, BK, Rizki, IA,
Citra, NF, Alhusni, HZ,
& Wibowo, FC (2022)
Nasution, SWR, &
Siregar, LH (2022)

Aulia, IM (2022)

Asuri, AR, Suherman,
A and Darman, DR
(2021)

Beautiful Dewi Permata
Sari (2021)

Aulia, IM (2022)

Nanda Wijayanti (2022)

Sitinjak, L & Banurea,
JS (2022).

Sunaryo, A,
Kushermawati, A &
Delina, M (2020)

Ayudha, CFH &
Setyarsih, W (2021)
Noviatika, R, Guawan,
Rokhmat, J (2019)

Heldianty, Y,
Tampubolon, T (2020)

The subjects of this study were 2 classes at
SMA Negeri 10 Bengkulu City

The sample in this study were 2 grade 11
consisting of 65 students at SMA Negeri 2
Bangkalan

The research sample was 63 students from
2 class X SMA.

The research subjects comprised of 2 class
X SMA Negeri 1 Empang totaling 53
students.

The research subjects were 65 students
consisting of 2 class X SMA Al Husna.

The research subjects were all students of
class X1l MIPA 1 SMA Negeri 2 Tanjung
Jabung Timur

The research sample consisted of 27
students from the experimental class and 26
students from the control class in class X
SMA Negeri 1 Empang.

The research sample consisted of 2 classes
totaling 62 SMA Negeri 17 Surabaya
students.

The research subjects were 136 students of
class 2021 at the Sibolga Fisheries College.

The research subjects were students at
MAN 12 Jakarta.

Type of library research with bibliometric
analysis of 21 articles.

The research subjects consisted of 31
students from the experimental class and 27
students from the control class, class X
MIPA in Mataram.

The research sample consisted of 30
control class students and 30 experimental
class students in class X Semester 2 SMAN
1 Batang Quiz.

The use of the PBL model has a significant effect
on improving student learning outcomes.

The PBL learning model assisted by 3D digital
books is very valid and reliable for students.

The PBL model is effective enough to be applied
to physics subjects and can improve physics
learning outcomes for students.

The PBL Learning Model influences students'
problem-solving abilities.

The PBL learning model assisted by mind
mapping has an effect on improving student
problem-solving.

The PBL model can make students skilled in
solving a physics problem so that it can improve
students' understanding of physics material.

The significant level value of 5% is 2.007, which
positively increases students' problem-solving
abilities.

The PBL model can encourage and facilitate
students in understanding concepts and linking
them with authentic problems so that students
have no difficulty in making conclusions based
on the material and knowledge they have
acquired.

The PBL learning model using macro flash
affects problem-solving skills.

E-module is an instrument or learning media
appropriate for the physics learning process
because it can improve students' ability to think at
a higher level and improve problem-solving
skills.

The PBL learning model can train students'
problem-solving skills.

A significant level of 5% of mobile pocketbooks
affects students' problem-solving abilities, as
evidenced by the N-gain test.

Problem-based learning models can improve
students' cognitive learning outcomes in physics
subject matter of work and energy.

e-Journal: http://doi.org/10.21009/1



JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika)
p-ISSN: 2461-0933 | e-ISSN: 2461-1433

Volume 9 Issue 2, December 2023
252

Author (Year)

Sample Characteristics

Findings

Putri, GE, Festiyed
(2019)

Juliani, H., Setiawan, |
& Putri, DH (2021)

Putri, DAH, Fauziah, N
& Wati, WW (2022)

Lestari, SA, Supriadi, B
& Harijanto, Adi (2022)

Firmansyah, F,
Sukarno, S & Kafrita, N
(2022)

Alatas, F (2022)

Mahardhika, K (2022)

Using the 2013 curriculum in MIPA classes
using e-books

The research sample consisted of 2 classes
taken by purposive sampling technique at
SMAN 1 Bengkulu Tengah.

Analyze the effect size value in each
journal, consisting of 1 international
journal and 19 national journals from the
last five years.

The research sample of class X1 IPA at MA
Negeri 2 Jember.

The research sample was taken from a
purposive sampling technique at SMA
Negeri 11 Muaro Jambi.

The research sample comprised 64 students
in class XI MIPA at MAN 14 Jakarta.

The research sample was from class X IPA
3 experimental class, while the control
class was from class X IPA 4 at SMA Plus
PGRI Cibinong.

Digital book media can visually support students'
learning styles to improve learning outcomes in
physics subjects.

The PBL learning model assisted by crocodile
physics media influences students' mastery of
physics concepts because it is based on
constructivism in building their knowledge.

The effect size value on problem-solving is 1.6,
so it is stated that this model affects students'
problem-solving abilities in physics subjects.

The PBL model using PhET simulation media
improves students' physics problem-solving
abilities and scientific thinking processes.

The PBL learning model affects students' physics
problem-solving abilities with an increase of
88%.

The average value of N-gain in the experimental
class is 0.71, and in the control class is 0.47.
Module media can improve students' physics
problem-solving abilities with a value of 0.008.

CONCLUSION

From the research that has been done, the ability of students to solve a physics problem is relatively
low. 160 students evidence this; as many as 154 students are in the low category, medium category has
5 students, and high category has 1 student. The reason is that students must be used to solving
problems with indicators of existing problem-solving abilities. Further, students also need help to solve
questions “HOTS” High Order Thinking Skills. So, it is essential to provide learning innovations to
improve students' problem-solving abilities, such as the application of the PBL model and also learning
media in the form of 3D digital modules, because, from the results of the questionnaire given, students
are interested in these learning models and media. Through digital modules, it can help improve
students' problem solving abilities because of the advantages of this media by utilizing existing
technology. For further research, it is recommended to use the PBL model with the help of 3D digital
modules in order to improve students' problem solving abilities, especially in physics subjects.
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