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ABSTRACT
Keywords: The purpose of this study was to identify the profile of problem-solving skills while analyzing
Digital Media the needs of appropriate digital learning media that can improve students' skills. The study was
ELISA conditioned in the form of quantitative descriptive research with a research sample of 68
Learning students from East Java High School, Indonesia. The results obtained that the profile of
Physics students' problem-solving skills in physics learning is still relatively low. Based on the results of
Problem Solving the problem-solving skills test, an average of 44.52 was obtained where students had difficulty

solving problems, especially in carrying out problem solving that requires logical and structural
thinking skills. ELISA (Electronic Learning In Simulation Application) as a recommendation
for digital learning media designed with the advantages of efficient accessibility, 3D virtual
simulation, integrated problem-based learning models can be an alternative media idea that is
worth developing. However, on the other hand, the limitations of the study are the questions
given and the number of students as research samples are limited so that they cannot be
analyzed more deeply and more broadly. It is recommended to continue future research in
developing and implementing ELISA into a feasible digital-based learning media product.

INTRODUCTION

Towards the industrial revolution 5.0 in the 21st century in a sustainable technological
balance where collaboration between humans and machines will never be separated
(Gamberini & Pluchino, 2024; Martin-Gémez et al., 2024). Its impact on several global
sectors including education which is never separated from the use of modern
technology. One of them is the implementation of digital learning which is currently a
challenge as well as an innovation that must be mastered globally. Digital learning is a
form of modern learning that integrates with the era of technology adoption (Ali et al.,
2024; Prahani et al., 2025). Digital learning is relevant in efforts to improve 21st century
skills.

21st Century Skills consisting of 6C (Critical, Creativity, Collaboration, Communication,
Citizenship, and Character) are mandatory for the current generation (Inganah et al.,
2022; Lintangesukmanjaya, Prahani, et al., 2024). In developing 21st century skills,
maximum problem-solving skills are needed. Problem-solving skills as the ability to
analyze, identify and evaluate solutions practically and effectively (Dwikoranto, 2022;
Lintangesukmanjaya et al., 2025). Problem solving as the basis of each 21st century skill,
where each skill requires good problem-solving solution analysis.

International research reality finds that problem solving is very important (Samadun &
Dwikoranto, 2022; Hasanah & Arsyad, 2024; Shofiyah et al., 2024). This is related to the
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skills that must be possessed to compete in a complex global world. However, not a few
international findings that problem solving in the current young generation is still low
(Abrar et al., 2025; Promma et al., 2025). Especially in high school students who
basically need maximum problem solving skills. Low problem solving skills affect other
skills and abilities. Students will have difficulty learning if they are unable to solve
school problems or daily life problems. Especially in physics learning which is one of
the science learning with a level of difficulty above the average of other learning
(Safarati & Zuhra, 2023; Sunarti et al., 2024).

Physics learning requires maximum problem-solving skills, especially in identifying
and analyzing abstract and mathematical problems. Problem-solving innovation can
actually be improved through the implementation of relevant media and learning
models. However, because the characteristics of each school are different, currently not
many people know what alternative media and relevant learning models are like. The
offer of digital learning media is the best solution (Lintangesukmanjaya, Prahani, et al.,
2024; Gerlich, 2025; Promma et al.,, 2025). Digital learning media also supports the
development of digitalization in education (Saraswati et al., 2021; Sepasgozar, 2021).
Many types of digital media are currently developing, so it is important to adjust the
appropriate media according to the characteristics and desires of students.

The purpose of this study is to identify the profile of problem-solving skills while
analyzing the needs of appropriate digital learning media that can improve students'
skills. By knowing the identification of problem-solving skills, appropriate solutions can
be found. This study is also in line with the development and planning of innovative
digital-based learning.

RESEARCH METHOD

The research was conditioned in the form of quantitative descriptive research. Through
numerical analysis and relevant studies, generalization of findings was obtained
(Hidayat & Aripin, 2023; Khonamri et al., 2024). The research was designed in the form
of a preliminary study to determine the profile of students' problem-solving skills. The
following is the research flow used (Adhelacahya et al., 2023),

Problem
Identity Data Retrieval
J | ® [ J
[nstrument Analysis and
Making Conclusion

Figure 1. Research flow

The research obtained through data analysis is adjusted to the identification of research
objectives in determining problem-solving skills and analyzing students' media needs.
Population and Sample
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The study was conducted in one of the high schools in East Java, Indonesia. The
research sample was taken using purposive sampling technique (Ismawati et al., 2023).
68 students were obtained in one school as research samples.

Data Analysis Techniques

The technique in data collection is adjusted to the type of research used. In addition,
data analysis is also obtained through the results obtained from the research
instruments used (Creswell, 2009). There are 2 types of research instruments used as
follows,

Table 1. Research Instrument

No Instrument Type Measurement Indicator Analysis Techniques
1 Test Instrument Problem Solving Skills Descriptive Statistics and Indicator
Analysis
2 Questionnaire Responses and Likert Scale Analysis and Indicator
Instrument Recommendations for Analysis

Learning Media

In the test instrument used to measure problem-solving skills, 4 indicators were used
according to Polya (Maulyda et al., 2019; Jahudin & Siew, 2024). All indicators used to
complete problem-solving skills are integrated into each question. With a total of 5
questions given, the following is a description of the indicators given in each question,

Table 2. Troubleshooting Indicators

No Indicator Information
1 Understanding the Determining the main idea of the problem
Problem
2 Make a Plan Create a design based on a problem solving plan
3 Implementing the Plan  Implement problem solving solutions systematically
4 crosscheck Conduct evaluation of decision results

The results of the scores obtained on the test instruments given to students are adjusted
to the objectives of the desired research. The analysis is carried out by comparing each
skill indicator to determine the location of student difficulties (Hidayat & Aripin, 2023).
Meanwhile, the student questionnaire is given to evaluate skills and find out
recommendations for learning models and media desired by students. The response
questionnaire includes students' willingness to use digital-based learning media,
especially in supporting the development of ELISA (Electronic Learning In Simulation
Application) in the future.

RESULTS AND DISCUSSION

The results and discussion in this study were obtained based on the results of
problem-solving skills tests and student responses.

Results

Based on the test instrument provided with 4 indicators of problem-solving skills
against 5 questions, the results of the student problem-solving skills profile were as
follows.,
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Table 3. Descriptive quantitative

N Average Median Max Value Min Std. Error Std. Dev
Value
60 44.52 48 78 10 2.08 16.23
Average Score of Problem Solving U:kllderstanding Makea Implementing Check Back
Skills e Problem Plan the Plan
11.3 12.3 8.5 12.42

The results show that students' problem-solving skills are in an average score of 44.52
which is categorized as low. This low problem-solving skill is relevant to the standard
deviation in Table 3, where the relatively small standard deviation indicates that the
distribution of this data is not far from the average value (Widyaningsih et al., 2021). As
for finding out the comparison of the results on each indicator, it can be seen through
the following diagram,
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Figure 2. Problem solving indicator score difference diagram

The results show that the values for each indicator are relatively low and not yet
optimal. In the physics learning given, students are less able to describe the steps
systematically (Karim & Saleh, 2025; Promma et al., 2025). This can be seen from the
score of the indicator implementing the plan which is the indicator with the lowest
score. As for knowing the difficulties experienced by students and recommendations for
subsequent learning, the following is a mapping of the results of the student
questionnaire.

Table 4. Student questionnaire results

Aspect Statement Persetujuan (%)
Feel confident with the problem ideas written down 68
Problem Fegl confident with the plans and problem solving 60
Solving Skills written down : . .
Feel that the questions given have a high level of 38

difficulty
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Digital learning media is currently important to
implement in physics learning.
The implementation of digital learning media based on

Digital imulati d ph . . . 100
Learning sn.ng ations ar'1 p enor_nen.a 1s very 11T1terest1r.1g S
Media Digital learning media is more interesting if it is 98
equipped with assessments and learning materials.
Visualization of attractive learning media is very 100
important
Experience-based learning models are more interesting 88
Learning  Project or task-based learning models are more 78
model interesting
Phenomenon-based learning models are more interesting 98

The results of the questionnaire can be used as an analysis of student problems and
recommendations for future learning and teaching media.

Based on the analysis of Table 3, it is known that the average problem-solving skills of
students are still relatively low. The low problem-solving skills of students are most
likely caused by the lack of habit of students in solving problems systematically and the
difficulty of students in dealing with questions (Jiang et al., 2023; David et al., 2024). If
seen in Figure 2, each indicator in student problem solving has a different value,
although the difference is not too large. If observed, students tend to have difficulty in
carrying out problem solving due to the lack of systematic explanation and lack of
understanding of basic concepts (Dwikoranto, 2022; Promma et al., 2025).
Understanding basic concepts is influenced by logical and structural thinking.
Currently, in physics learning that emphasizes abstract concepts and contextual
phenomena, students need visualization and practice in the learning process (Doyan et
al., 2021; Prahani et al., 2023). This triggers the development of cognitive abilities that
support problem solving. So to strengthen this argument, an analysis of the results of
the response questionnaire was carried out. The results of the response questionnaire
consisting of aspects of problem-solving skills, media and digital learning models found
that students needed the implementation of digital integrated learning media
(Darmayanti et al.,, 2022; Hoerudin et al.,, 2023). So that in accordance with the
recommendations of the questionnaire produced, it is necessary to design a media that
is able to have solutions in attractive visualizations such as ELISA (Electronic Learning
In Simulation Application). ELISA as a digital media designed with mobile application
specifications provides advantages in problem-based learning such as PBL, PjBL and
Inquiry.
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The design and specifications of ELISA are tailored to students' needs, such as
recommendations from the questionnaire results. ELISA provides convenience in
experiential learning on physics material with attractive visualizations (Budi et al.,
2021). The following are the advantages and relationships of ELISA to problem-solving
skills.

1. Efficient Accessibility

ELISA (Electronic Learning In Simulation Application) learning media is designed in

the form of a mobile application that can be used without time and facility

limitations, this is a form of digitalization of learning (Saraswati et al., 2021). In
addition, ELISA is designed with materials, questions and student worksheets
according to questionnaire recommendations where students need efficient learning
media..

2. Virtual Simulation 3D

ELISA is equipped with a 3D simulation design as seen in Figure 3, where ELISA

maximizes the virtual display so that students are interested and do not get bored in

learning physics (Collins et al., 2021; Lintangesukmanjaya et al., 2024).

3. Integrated Problem Based Learning Model and Simulation

In an effort to improve problem-solving skills, ELISA was developed with PBL

(Problem Based Learning) syntax that is adjusted to the 3D virtual simulation

display. The goal is to train students in solving problems and support experiential or

problem-oriented learning (Norwich et al., 2025).

Based on all of that, the compilation of ELISA (Electronic Learning In Simulation
Application) obtained from the results of the study of low problem-solving skills
profiles and analysis of students' media needs can be developed. The limitations of this
study are the questions given and the number of students as research samples are
limited so that they cannot be analyzed more deeply and more broadly.
Recommendations as a preliminary study for further research are research on the
development of learning products or media in accordance with the results of the
analysis of media recommendations desired by students.

CONCLUSION

The profile of students' problem-solving skills in physics learning is still relatively low.
Based on the results of the problem-solving skills test, an average of 44.52 was obtained
where students had difficulty solving problems, especially in carrying out problem
solving that requires logical and structural thinking skills. Students need digital-based
learning media that can improve problem-solving skills. ELISA (Electronic Learning In
Simulation Application) as a recommendation for digital learning media designed with
the advantages of efficient accessibility, 3D virtual simulation, integrated problem-based
learning models can be an alternative media idea that is worth developing. However,
on the other hand, the limitations of the study are the questions given and the number
of students as research samples are limited so that they cannot be analyzed more deeply
and more broadly. It is recommended to continue future research in developing and
implementing ELISA into a feasible digital-based learning media product.
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