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Abstract

This research discusses the implementation of the Problem-Based Learning model assisted by E-Book to improve
students' problem-solving skills on renewable energy materials. The purpose of this research is to identify the
characteristics of physics problem-solving through the knowledge profile of students at the high school level as a
consideration in the application of the PBL model and the use of E-Book assisted learning media to improve
problem-solving skills. The research method used is a preliminary study with qualitative descriptive analysis. The
instruments used include the problem-solving skills test, interview questionnaire, and student response
questionnaire. The data analysis technique in this study used a problem-solving skills test questionnaire and a
survey to get responses from students. The findings showed that students' problem-solving skills were generally
in the low category. Of the total learners, 87 students were in the low category, 2 students in the medium category,
and 1 student in the high category. Although students have been able to understand the problem, they still
experience problems in providing answers and checking back due to lack of habit in working on problem-solving-
based problems. Therefore, it is necessary to practice and use learning models, as well as E-Book technology,
which can help in the process of teaching and learning activities and increase students' learning motivation. Thus,
it is expected that students' problem-solving skills can be improved through the right learning approach and the
use of relevant technology.
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INTRODUCTION

This study discusses the characteristics of students' problem-solving skills in physics
learning in high school with a focus on the profile of students' initial ability in problem-solving.
This research is based on the demands of the world of education which is currently oriented
towards developing 21%-century skills which include 4C skills, namely communication,
collaboration, critical thinking and problem-solving, and creativity and innovation (Admoko et
al., 2021; A. P. Astuti et al., 2019; Jalinus, 2021; Samadun & Dwikoranto, 2022; Taar &
Palojoki, 2022). Problem-solving skills are one of the four main skills required in 21%-century
education, as these skills are essential in overcoming complex challenges and problems in the
era of globalization and increasingly advanced technology (Kartikasari & Usodo, 2022;
Rahayu et al., 2022). Problem-solving skills can be considered the most complex and
significant stage of learning compared to other stages of learning (Raviv et al., 2022; Ummah
& Yuliati, 2020).

In learning physics in high school, problem-solving skills are very important because
physics is one of the fields of study that requires high problem-solving skills (N. H. Astuti et
al., 2021; Ayudha & Setyarsih, 2021; Prahani et al., 2022). Learners must be able to identify
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problems, formulate hypotheses, and test these hypotheses through experiments or calculations
(Ananda & Atmojo, 2022; Chevalier et al., 2020; Is’ ad & Sukarmin, 2022; Schukajlow et al.,
2022). After that, learners must be able to evaluate the results obtained and make appropriate
conclusions (Silamon et al., 2020). According to (Amin et al., 2019; Anggraini et al., 2021;
Qotrunnada, 2022) physics learning can foster and develop problem solving skills in students.
Based on the opinion of (Ceberio et al., 2016; Good et al., 2020; Herayanti et al., 2020; Senhora
et al., 2022) an effective way to learn Physics is to solve Physics problems by solving Physics
problems independently and structured. To be able to solve physics problems, students must
be able to collect relevant information, analyze the relationship between the facts or
information provided, plan appropriate problem solving strategies, and evaluate the results that
have been obtained (Ambaryani & Putranta, 2022; Dwikoranto, 2022; Melawati et al., 2022;
Qomariyah et al., 2023). This shows that problem solving ability is an important part of the
learning process (Hidaayatullaah et al., 2020).

The characteristics of learners' problem-solving skills can be seen from the profile of
their initial problem-solving ability. The profile of learners' initial problem solving ability can
also be an indication of the characteristics of their problem solving skills (Garcia-Moya et al.,
2022). The profile of learners' initial problem solving ability includes the ability to identify
problems, analyze problems, design strategies, test hypotheses, and find solutions. Therefore,
through the initial problem solving ability profile, educators can design appropriate learning to
improve learners' problem solving skills. Problem solving skills can be known by using steps
based on Polya with 4 stages, namely (1) understanding the problem, (2) devising a plan, (3)
carrying out the plan, and (4) looking back (Gunawan et al., 2020; Polya, 2004; Soebagyo et
al., 2022).

Renewable energy material is an important part of physics learning that requires
problem-solving skills in facing the challenges of the energy crisis in the future. Therefore,
effective learning methods or models are needed so that students can overcome problems and
find solutions in meeting current and future energy needs (Adriyawati et al., 2020; De la Torre
et al., 2021; Ntona et al., 2015; Rizki et al., 2023). These learning methods and models must
be able to help students understand how to optimize the use of renewable energy sources, and
evaluate the effectiveness and efficiency of energy use (Meuer et al., 2021; Nordin &
Samsudin, 2021; Sroufe & Ramos, 2015). This aims to provide a comprehensive understanding
of the environmental and economic impacts of using renewable energy, so that students can
understand how to maintain sustainability and pay attention to environmental aspects in the use
of energy sources (Adriyawati et al., 2020; Tozzi Jr & Jo, 2017).

Teachers have a very important role in planning and implementing learning that is able
to train and develop students' thinking skills (Sumartini, 2016), in addition to helping students
understand the concepts taught (Fatimah et al., 2023). Especially in renewable energy material,
teachers must be able to develop learning that can help students master problem-solving skills
and life skills to overcome challenges related to the availability, management, and utilization
of energy sources (Fauzia & Kelana, 2020; Hrybiuk, 2019; Leite, 2017; Nguyen et al., 2020;
Nibbi et al., 2019). In an effort to improve students' problem solving skills, choosing the right
learning model is very important. Based on the results of the literature review, a scientific
approach that emphasizes student-centered learning with the help of technological media, such
as Problem Based Learning (PBL) is recommended as an effective learning model (Ayudha &
Setyarsih, 2021; Noviatika et al., 2019). In PBL, students are given stimulation in the form of
problems that must be solved independently with the hope of improving students' problem
solving skills (Anam et al., 2020; Setyani et al., 2021).

The above gap refers to the need to use additional technology to support the PBL model
to successfully improve learners' problem-solving skills. By using e-learning technology in
learning, teachers have the opportunity to apply digital technology in physics learning
(Dawana, Setyarsih, et al., 2022; Krasnova & Shurygin, 2020). The use of e-learning in
learning has the potential to be effective in developing students’ skills and providing innovation
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in teaching (Al Rawashdeh et al., 2021; Prasistayanti et al., 2019). Some previous studies have
proven the effectiveness of e-learning technology in physics learning. For example, in a study
conducted by (A. I. Mahardika et al., 2021) the development of electronic modules on simple
harmonic motion material proved effective in improving student learning outcomes, with an n-
gain value of 0.37 in the moderate category. Another study conducted by (Haque et al., 2021)
showed that the use of interactive E-Books in learning momentum and impulse can provide
motivation and create a comfortable independent learning atmosphere for students. Through
the use of E-Books, teachers can create flexibility in learning, presenting interesting content in
the form of videos, images, and interactive learning materials (Dawana, Dwikoranto, et al.,
2022; Ebied & Rahman, 2015; Lai, 2016).

Identifying the characteristics of problem-solving skills is necessary in education. By
knowing the characteristics of learners' problem-solving skills, teachers can adjust learning
approaches to meet the needs of learners. Because each learner has different problem-solving
skills and requires learning adjustments to be able to help learners develop problem-solving
skills (Surur et al., 2016). Identifying the characteristics of problem solving can help teachers
identify which indicators of problem solving skills in learners need to be improved (Andriyani
& Suniasih, 2021; Litia et al., 2023; Siagan et al., 2019). It can also identify learners' errors in
answering questions (Pongsakdi et al., 2020).

The novelty of this research is that it provides an innovative contribution to physics
education in secondary schools. This research identifies the profile of students' initial ability in
physics problem solving. This will help in understanding students’ problem-solving
characteristics before applying the PBL model, so that teachers can design learning that is more
in line with students' needs. This research highlights the use of E-Book technology in physics
learning at school. With the growing trend of technology, the use of E-Books in education
creates a more interactive and engaging learning experience for students (Hwang et al., 2018;
Y.-H. Wang, 2020). The results of this study will provide insight into the effectiveness of using
E-Books in improving students' problem-solving skills. So that this research provides insight
and understanding of how the PBL model and E-Book technology can improve students'
understanding and problem-solving skills and support the world of education in the 21st
century.

Based on the problems and descriptions above, this study aims to identify the
characteristics of physics problem solving through the knowledge profile of students, as well
as a consideration in the application of PBL models and the use of E-Book assisted learning
media. This is expected to help teachers in designing effective learning to improve students'
problem solving skills.

METHOD

This research is a preliminary study that uses data analysis techniques in the form of
qualitative descriptive analysis (Neswary & Prahani, 2022). This research aims to find out the
actual situation at school and add information related to the problem in more detail. This
research does not test hypotheses, so it can be said that this research is more exploratory than
verification (Pristianti & Prahani, 2022). The results of this study will be used as a
consideration to improve the innovation of learning models and media in the school, with the
aim of improving the problem solving skills of high school students. Therefore, this research
can provide valuable information for the school to make improvements and improve the quality
of learning in the school.

The subjects in this study were Xth grade high school students in Surabaya with a total
of 91 students. This study used research instruments, namely a problem-solving skills test,
interviews with teachers, and student response questionnaires. This study used purposive side
technique in sampling. in data analysis techniques, this study used a test questionnaire and a
survey to get responses from students using google form (Asrial et al., 2022). In addition,
researchers also conducted interviews with teachers and some students to obtain more in-depth
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information related to students' problem solving skills in high school. In this study, a qualitative
descriptive analysis technique was used to explain the actual situation in accordance with
existing facts. This research was conducted by following the research stages described in
Figure 1.

Research Preparation Phase J

A 4
Research Data Collection

T |
Data Analysis ‘
|

A4

Data Interpretation

AV

Conclusions and Suggestions

Figure 1. Research Methods

To find out the characteristics of students' problem solving skills, it is necessary to give
a problem solving skills test. The test sheet is given to students consisting of 5 essay questions.

Table 1. Validity Instrument Result

Question Number R table R count Sig. (2-tailed)
1 0,723 0,000
2 0,828 0,000
3 0,171 0,828 0,000
4 0,617 0,000
5 0,572 0,000

Based on the results of the validity of the instrument, it is known that the value of r
count> r table, which means that each question instrument is said to be valid. The significance
value also shows that <0.05 which means that all questions are valid.

Table 2. Reliability Instrument Result

Cronbach's Alpha N of Items
.739 5

According to (Sujarweni & Utami, 2019), the instrument is said to be reliable if the
Cronbach's Alpha value is > 0.6. Based on Table 2, the Cronbach's Alpha value is 0.739, which
means that all question instruments are said to be reliable.

The questions are equipped with indicators of problem solving skills based on Polya
with 4 indicators, namely (1) understanding the problem, (2) devise a plan, (3) carry out the
plan, and (4) looking back (Polya, 2004). Furthermore, students were given 10 response
questionnaires in the form of responses related to physics learning at school. The response
questionnaire was given to students to find out students' responses to physics learning
(Pristianti & Prahani, 2022). The questionnaire contains 10 questions with score criteria
students answer (4 = strongly agree); (3 = agree); (2 = disagree); and (1 = strongly disagree).

In the next stage of the research, researchers conducted interviews with physics teachers
to obtain further information related to the teaching and learning process in the classroom, the
use of E-Books as learning media, and training of problem solving skills for students.
Interviews were conducted with the aim of matching the answers given by teachers and
students and obtaining a more complete picture of the topic. To find out the range of problem-
solving skills in students, researchers follow the guidelines for the category score range based
on Table 3.
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Table 3. Category Score Range of Problem-Solving Skills

Range of Score Category
Score <45 Low
45 < Score <75 Medium

75 < Score < 100 High

(Saphira & Prahani, 2022)

RESULTS AND DISCUSSION

Test Results of Problem-Solving Skills in High School Level Students

This research was conducted by giving a test in the form of an essay consisting of 5
questions which contained 4 indicators of problem solving skills. Learners are expected to be
able to answer the questions given by identifying the problems contained in the problem,
planning a plan to solve the problem, implementing the plan in solving the problem, and
evaluating the results of the process of the answers that have been given whether they can solve
the problems they provide. Based on the research that has been conducted, the results of
problem solving skills are shown in Figure 2.

The Result of Student's Test

Student Total

Y 1 1 0
[ A A————
LOW (<45) MEDIUM (45-75) HIGH (75-100)
Student Problem-Solving Skills

= TOTAL STUDENT FEMALE TOTAL STUDENT MALE

Figure 2. The result of Students’s Problem-Solving Skills Assesment

Figure 2 shows the test scores of high school students' problem solving skills. Based on
these results, it is known that the level of students' problem solving skills is still low. This is in
accordance with research from (Afnan et al., 2023) where the level of problem-solving skills
of students is still low for both women and men. The graph shows that there are 87 students in
the low category, namely 48 female students and 39 male students. While only 3 students (2
female and 1 male) were in the medium category, and only 1 female student obtained the high
category. Therefore, it can be concluded that the level of problem solving skills of female
students is higher than male students.

Some previous studies have shown that male students' problem solving skills tend to be
lower than female students (N. I. Mahardika & Zainuddin, 2022). This is due to the tendency
of male students to focus more on the final answer rather than systematic steps in solving
problems, which can result in answers that are less precise and do not meet the indicators of
problem solving skills (Good et al., 2022). On the other hand, female students tend to be more
selective in solving problems, considering the steps needed to reach the right solution (Baehaqi
et al., 2023). However, other factors can also affect students' problem-solving skills, such as
teacher-focused learning (Melawati et al., 2022; Uden et al., 2022). Therefore, efforts need to
be made to improve problem-solving skills in all students, regardless of their gender, and
encourage learning that involves interaction and active participation from students in
developing problem-solving skills.
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Figure 3. Average problem-solving skills of each indikator

Figure 3 is the result of research based on the problem solving skills test, obtained the
average value of each indicator obtained by students. Based on these data, it shows that there
is a significant difference between the average scores of each category of problem solving
skills. The "Understand the Problem™ category gets the highest score with an average of 6.75,
while the "Looking back™ category gets the lowest score with an average of 3.35. This shows
that students have a good ability to understand problems, but their ability to plan, execute, and
re-examine problem solving still needs to be improved. This means that students tend to have
difficulty or are not confident in providing answers to check back answers in a problem(Dini
& Maarif, 2022). This can affect students' ability to solve problems and find the right solution
(Prastyo & Wulandari, 2023). Therefore, efforts need to be made to improve students' problem
solving skills in these categories, through appropriate practice and learning to improve the
ability to plan, execute, and re-examine problem solving (Afnan et al., 2023; Daryanes et al.,
2023; Haeruddin et al., 2022). In addition, it is also important to provide appropriate and
constructive feedback so that students can re-examine their answers with more confidence and
identify mistakes made (Dood & Watts, 2022; Yuriev et al., 2017), so as to improve their
understanding of the problem and enhance their problem-solving skill.

To achieve success in solving physics problems, not only knowledge of physics
concepts is needed, but also students' ability to connect all information and concepts to solve
problems (Kim et al., 2022). The answers given by students to each question can be an
indication of the level of their problem-solving ability related to the problem (Schobel et al.,
2023; M. Wang et al., 2023). However, not all students can answer completely using the
appropriate problem solving indicators. There are some students who may leave their answers
blank on certain indicators, thus affecting their level of problem solving ability.

Therefore, it is important for physics teachers to pay special attention to students'
problem-solving abilities, including providing exercises and feedback that focus on developing
problem-solving skills (Abdullaeva, 2022; McCrum, 2017; Zhu et al., 2023). This can be done
through the use of various learning strategies that encourage students to think critically and
creatively in solving physics problems (Almulla & Al-Rahmi, 2023; Xu et al., 2023; Zulyusri
etal., 2023), as well as providing constructive feedback to students to help them improve their
problem-solving skills gradually (Almulla & Al-Rahmi, 2023; Maries & Singh, 2023). The
following are examples of student answers with indicators of problem-solving skills:

Understanding the Problem

Figure 4 is the first indicator of problem-solving skills, namely understanding the
problem, students are asked to carefully and thoroughly understand the problems faced and the
questions asked in the problem. This is an important first step in the problem-solving process.
Based on the analysis of students’ answers in Figure 4, it is known that the majority of students
can understand the problem well, but there are some students who are still confused in
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understanding the problem in the problem addressed. This is because students are used to
solving physics problems by giving what is known and asked before answering questions
(Zakeus, 2022). This indicator has the highest value compared to other indicators.
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Figure 4. Student answers on the indicator of understanding the problem

Devise a Plan
At the stage of planning a solution, students must provide a plan for what to do in solving
a question. So that students can make a plan for the steps to solve the problem given.
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Figure 5. Students' answers on the indicator of planning the solution with less precision
and correctness

Based on the answers in Figure 5, students are still unable to plan well the problem-
solving questions given correctly and precisely according to what is presented in the question.
Students have not been able to provide complete solution steps by not providing a solution plan
to provide examples of efforts made to utilize alternative energy. This is common because
students are still lacking in looking closely at the questions given in physics problems (Harun
et al., 2019). If students do not understand the problem in the question, it will result in failure
to identify the concept of the problem and have an impact on low problem solving (Kenedi et
al., 2019).
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Figure 6. Students' answers on the indicator of planning the solution correctly and
completely
As a comparison, the following picture shows an example of the answers of students who
have been able to provide answers to plan the solution well. In Figure 6 shows that students
have been able to provide a solution plan well and correctly according to the questions given.

Carry out the Plan

At the stage of implementing the plan, learners are asked to follow the solution plan that
has been prepared previously. Learners must be able to explain the steps that will be taken to
solve the problem at hand. The solution steps described by learners must be well structured and
pay attention to the correct sequence (Han et al., 2022). Learners can use methods or strategies
that are appropriate to the type of problem at hand (Nurkhin & Pramusinto, 2020).
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Figure 7. Student answers on the indicator of implementing the plan
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Based on Figure 7, it is known that students’ answers have been able to explain the steps
of solving the problem, although it is still incomplete. However, there are some learners who
are less careful in solving the questions given. This can happen because learners still have
difficulty in understanding the problem in the problem, so they have not been able to implement
the plan properly. Learners' inability to understand the problem deeply can affect their ability
to implement the plan effectively (Ummah & Yuliati, 2020). If learners do not fully understand
the problem at hand, they may take inappropriate steps or miss important aspects of problem
solving.

Looking Back

At the looking back stage is the most important stage in problem solving, learners need to
recheck the steps they have taken in the problem-solving process. They must ensure that there
are no errors or omissions in the process. In addition, learners must also check the calculations
or understanding they use in solving problems (Astra et al., 2020). They need to ensure that
the steps taken are correct and in accordance with relevant concepts or theories.

Then, learners can refer to theoretical results that are relevant to the problem being solved.
By comparing their answer with the relevant theory, they can check the correctness of the
answer. If their answer is consistent with the theory and the steps they have taken, they can be
confident in the correctness of the answer. However, if any discrepancies or errors are found,
learners need to identify and correct the errors.
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Figure 8. Students' answers on the indicator of rechecking the results

In Figure 8, it shows that students still have difficulty in answering questions correctly
according to the questions presented. They have not been able to do a back check by evaluating
the questions given and providing answers that match the questions. This resulted in most
learners only providing the final answer without providing a conclusion or solution that must
be done to solve the problem. The inability of learners to evaluate and provide appropriate
conclusions can be caused by several factors. Some learners may have difficulty in
understanding the question thoroughly or not properly understanding the steps needed to solve
the problem. They may also lack practice in double-checking the answers they have given.

Based on the results of the analysis, it can be seen that the level of problem-solving
skills of students is still low. The factor that can influence this is the lack of understanding of
concepts (Andriyani & Suniasih, 2021). If learners have a low understanding of the concepts
related to the problem at hand, they will have difficulty in applying their knowledge to solve
problems effectively (Simanjuntak et al., 2021). This lack of understanding of concepts can be
an obstacle in analyzing problems properly. This is in line with research from (Capriconia &
Mufit, 2022) which says that students still cannot solve problems because they have not been
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able to understand the problem well, and have not understood the theory well. Thus, students
have difficulty in solving problem solving problems.

Student Response Results on Physics Learning

After completing the essay test to measure problem-solving skills, the next step was to
ask students to provide responses to physics learning at school. The response consists of 10
statements that can be selected on a scale from strongly disagree, disagree, agree, to strongly
agree, which is represented by numbers 1 to 4 using google form. The results of the
questionnaire responses are then represented in Table 4. In addition, researchers also conducted
interviews with students to gain a deeper understanding of students' responses to physics
learning at school.

Table 4. Students' responses to physics learning and problem-solving skills at school

Student Response Results (%)

No Statement gt_rongly Disagree Agree Strongly
isagree Agree
1 Physics is a fun subject 3,2 40,9 46,2 9,7
2 | find learning physics boring 11,8 53,8 30,1 4,3
3 | find it difficult to understand physics
material, especially Renewable Energy 7,5 37,6 48,4 6,5
material.
4 Renewable Energy material is important
to learn because it is related to everyday 1,1 6,4 66,7 25,8
life
5 I learn physics not only from books and
teachers, but also using other learning 9,7 204 495 204

resources such as E-Books, E-Modules,
Websites and Virtual Practicum.

6 Conventional book-assisted lecture 54 30,1 55,9 8,6
learning method is more often used by
teachers than problem-based learning

method.

7 1 am often trained with problem solving 4,3 35,5 50,5 9,7
skills

8 Problem solving skills are important to 0 4,3 51,6 44,1
teach in schools

9 1 like learning physics using Interactive 1,1 15,1 65,6 18,2
E-Books more.

10 Iam interested in learning physics using 2,2 9, 55,9 32,3

Interactive E-Book that contains
materials, videos, and Virtual
Laboratory.

Table 4 shows that the majority of students (46.2%) agree that physics is a fun subject,
but most (53.8%) consider physics learning boring. Furthermore, more than half of students
(48.4%) find it difficult to understand physics material, especially related to Renewable Energy
material. And the majority of students (66.7%) agreed that Renewable Energy material is
important to learn because it is related to everyday life. Then, the problem-based learning
(PBL) method is less frequently used by teachers than the lecture method with books, The
lecture method is often carried out by teachers, Teachers should facilitate students by providing
authentic problems during learning so that students can explore many Physics concepts related
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to students' daily lives (Dewi & Dwikoranto, 2021; Jeong & So, 2020; Nova et al., 2021).
Further related to students' problem-solving skills, the majority of students (50.5%) felt they
were often trained with problem-solving skills. Almost all students (95.7%) agreed that
problem-solving skills are important to teach in school. The majority of students (65.6%) liked
learning physics using Interactive E-Books, and almost all students (87.2%) were interested in
learning physics using Interactive E-Books containing materials, videos, and Virtual
Laboratories.

From these data, it can be concluded that some students find physics learning boring
and find it difficult to understand certain materials. However, the majority of students realize
that physics material, especially related to Renewable Energy, is important to learn because it
is related to everyday life. In addition, most students have also used different physics learning
resources and feel trained with problem-solving skills. This shows that there needs to be a
variety of more interesting and interactive methods and learning resources in physics learning
so that students can be more interested and understand the material better.

Results of Interview with Physics Teacher at school

To strengthen the research data, researchers conducted interviews with teachers to
obtain more detailed information related to physics learning at school (Rini & Aldila, 2023;
Saphira & Prahani, 2022). Interviews were conducted with teachers to ask for opinions related
to learning models and physics learning outcomes at school. Based on the results of the
interview, currently the school has only implemented a new curriculum this year, namely the
2022/2023 school year, especially in schools in Surabaya, namely the learning independence
curriculum, so that teachers are still adapting to the new curriculum. in previous learning,
physics learning at school was still teacher-centered, and still used conventional methods so
that it rarely applied the PBL model. So that there has been no special treatment carried out by
the teacher to improve students' problem solving skills. In addition, physics learning at school,
rarely applies learning innovation, which results in the effect on the motivation, attitude and
interest of students towards physics learning at school.

Conventional learning models can affect the level of students' problem solving skills
(Fitriani et al., 2020). In this model, education is more teacher-centered, so learners have little
opportunity to develop problem-solving skills actively (Emaliana, 2017). This model also often
emphasizes passive understanding of concepts and memorization of information, which can
hinder the development of learners' critical and analytical thinking (Fey, 2022; La Braca &
Kalman, 2021). Learning separated from real life can also make it difficult for learners to
transfer problem-solving skills to real-world situations (Szabo et al., 2020). In addition, time
constraints and a crowded curriculum often limit learners' opportunities to explore problem-
solving skills in depth.

To improve the level of learners' problem-solving skills, a more active, learner-centered
and problem-solving-oriented learning approach is needed. This approach should encourage
critical thinking, analysis, collaboration and practical application in real-life situations. Thus,
learners will be able to develop better problem-solving skills that are relevant to the real world.

Relevant research

Several studies have been conducted to understand and analyze the impact of the
application of PBL models and E-Book media, namely integrating the application of PBL
models with interactive E-Book aids, especially in physics learning. Based on literature studies
with relevant research related to the application of PBL with E-Books are as follows: (1) the
application of the PBL model using E-Book can be effective in improving learning outcomes,
motivation and interest in learning, especially in physics learning (Hediansah & Surjono, 2019;
Rahim et al., 2020; Susanto et al., 2022). 2) 2) The application of the PBL model with E-Book
is a learning innovation that can improve students' understanding to be able to explain physics
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phenomena properly assisted by videos in e-books (Neswary & Prahani, 2022; Novita, 2023).
3) E-Books can also be integrated with virtual labs so that students can easily access practicum
activities (Adam & Suprapto, 2019; Mufit et al., 2022). So it is expected that the
implementation of the PBL model assisted by E-Book will be used as an effective learning
model and interesting learning innovation for students, so that it will increase enthusiasm in
teaching and learning activities.

Based on the results of the research and analysis of the profile of students' initial
problem-solving skills, several characteristics of problem-solving skills can be found as
follows:

Understanding the Problem: Learners have a fairly good ability to understand the problem
at hand. They are not yet able to fully identify the elements of the problem and understand the
questions posed in the problem well.

Planning the Solution: Learners' ability in planning the steps of the solution still needs to be
improved. They still have difficulty in providing an appropriate and complete plan in solving
the problem.

Implementing the Plan: Learners tend to be able to carry out the solution plans they have
made. However, there are still errors and omissions in the process of implementing the solution
steps.

Looking back: Learners have challenges in re-examining the answers and steps they have
taken. They are less able to conduct an in-depth evaluation of the answers they have given and
identify possible errors.

In this case, the characteristics of problem-solving skills that can be observed are that
students have a good ability to understand the problem, but their ability to plan, execute and
re-examine the solution still needs to be improved. They tend to have difficulty or lack
confidence in rechecking answers and identifying possible errors. To improve students'
problem-solving skills in these categories, it is necessary to integrate the Problem-Based
Learning (PBL) model assisted by E-Book. Integrating the PBL model will provide
opportunities for students to learn actively through real and relevant problem-solving
experiences (Dita et al., 2021). In the context of physics learning, physics teachers can use E-
Books as an interactive and interesting learning resource to facilitate problem-based learning.

During the PBL process, learners will be involved in actively planning, executing, and
re-examining problem solving. They will be encouraged to think critically and creatively in
finding solutions, collaborate with fellow learners (Nurkhin & Pramusinto, 2020), and use
available resources, including E-Book, to gain better information and understanding. In
addition, it is important for physics teachers to provide appropriate and constructive feedback
to learners during the PBL process (Gunawan et al., 2019). This feedback can help learners re-
examine their answers with more confidence, identify mistakes made, and lead them to a better
understanding of the problem at hand (Hamerski et al., 2022). Through the use of E-Books,
teachers can also provide more interactive and in-depth feedback, for example by providing
comments related to learners' answers or asking questions that trigger reflective thinking.

By integrating the E-Book-assisted PBL model, students will have a more interesting,
interactive, and directed learning experience in developing their problem-solving skills
(Haryanti et al., 2020). They will be involved in contextual and relevant problem-solving
activities, and have the opportunity to gradually improve their ability to plan, execute, and re-
examine problem solving. In this PBL model, students will be actively involved in solving
problems related to daily life and gain a better understanding of physics concepts (Samadun &
Dwikoranto, 2022). The use of E-Books will facilitate learning by providing easy access to
interactive information, which plays an important role in helping students understand concepts
and effective problem-solving strategies (Mufit et al., 2022). Through this research, it is
expected that a deeper understanding of the physics problem solving skills of high school
students and the effectiveness of the PBL model enhanced with E-Books in improving problem
solving skills will be obtained.
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CONCLUSION

Based on the results of the research conducted, it was concluded that students' problem-
solving skills were still low. The indicator that showed the lowest skill level was "looking
back,” while the indicator with the highest score was "understanding the problem.” Gender-
based analysis showed that females had a higher level of problem-solving skills than males.
This research emphasizes the importance of practicing problem-solving skills to students by
educators, especially in the context of renewable energy materials. The results of surveys and
tests with problem-solving indicators show that these skills can be improved through
appropriate learning approaches. The findings also show that there are still many schools that
implement traditional physics learning with the lecture method and conventional teaching
materials. However, students showed interest in learning using E-Books. Therefore, it is
important to recognize the importance of innovation in learning models that aim to improve
students’ problem-solving skills. The findings of this study indicate the need for the
development of innovative learning models in accordance with technological developments,
especially in the context of physics learning. By applying appropriate methods and utilizing
technology, it is expected that students' problem-solving skills can be effectively improved.
Educators need to pay attention to the importance of adopting an active, learner-centered, and
problem-solving-oriented approach in an effort to improve students' problem-solving skills.
Thus, the conclusion of this study underscores the need to develop innovative learning
approaches that are in line with technological developments in order to improve students'
problem-solving skills.

RECOMMENDATION

It is expected that in future research there will be innovations in the teaching and learning
process with the aim of increasing students' interest and problem-solving skills. One innovation
that can be considered is the application of the PBL Learning Model assisted by E-Book. This
preliminary research has limitations, as it was only conducted on a specific sample and may
not be generalizable to a wider population. Therefore, further research with a more rigorous
research design can be conducted to strengthen the findings of this study.
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