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Abstract: Problem-solving must be owned by students in learning process, which is the ability of students
to solve physics problems effectively. Ineffective problem solving skills will impact on students’ learning
outcomes. Then, structured and appropriate efforts are needed to improve students’ ability to solve physics
problems. The particular study employed the Systematic Literature Review (SLR) method, which is designed
to systematically identify, categorize, review, evaluate, and interpret relevant journal articles based on
criteria. The SLR approach followed a structured and replicable process that ensures transparency and rigor
in synthesizing existing research following the research objectives. The findings indicated that the difficulties
experienced by students in learning physics are caused by several factors, such as: students’ thoughts that
always consider physics as a difficult subject, the use of inappropriate learning methods, and limited facilities
and infrastructure to support learning. In addition, there are internal factors, such as students difficulties in
adapting to learning and the differences in students’ learning styles.
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INTRODUCTION

In this contemporary era, the global community demands individuals who have excellence in the
field of science. Aisy etal., (2024) stated that the educational paradigm in the 21st century has undergone
a fundamental shift, no longer emphasizing the mastery of memorization of subject matter in certain
disciplines. Instead, the focus of education is now on developing essential life skills, high-level learning
and thinking skills, information and communication technology literacy, and metacognitive and
analytical abilities.

Purwanti & Manurung (2015) stated that the rapid progress of the times requires educators to
exert greater effort in guiding students to adapt to these changes and master important learning skills
effectively. In the field of education, especially physics, learning activities often follow the traditional
learning model, where teachers often emphasize memorizing formulas and their direct application in
problem-solving. However, the needs of today’s students are much more complicated. This conventional
approach often leads students to rely solely on memorizing formulas to solve problems without a true
understanding of the underlying concepts. As a result, their capacity to solve problems independently
and critically in physics tends to decrease.

According to Purwanti & Manurung (2015), students’ proficiency in solving physics problems is
directly correlated with their learning outcomes. Then, learning outcomes are likely to decrease if
instructors only guide students to solve problems using existed methods, without allowing them to
develop their ideas and understanding. Therefore, educators need to provide sufficient space for students
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to demonstrate their abilities independently and encourage them in their personal reconstruction of
concepts.

Previous research shows students’ limited ability to solve physics problems, which is often
reflected in their poor performance or outcomes in examinations. Furthermore, they have difficulty in
completing student-worksheets, homework assignments, and formative and summative assessments.
The inability to complete physics-related tasks correctly might negatively affect their final grades in
semester exams (Purwanti & Manurung, 2015). Students’ learning difficulties are influenced by two
factors. First, internal factors come from the students themselves, such as memory, memorization skills,
and creativity. Meanwhile, external factors come from the student’s environment, including family,
school, and community. These factors interact and collectively influence students’ academic
development and learning ability (Busnawir & Sani, 2018).

In this context, particularly in physics education, teachers need a knowledge base and skills that
go beyond specific subjects to effectively assist students in facing various challenges (Nur, 2018). An
important component is the ability to solve problems. Moreover, it has been proven to improve students’
achievement (Sadigin et al., 2017). Based on the findings of the literature review of Scopus-indexed
journals, it indicated a low student learning outcome and are influenced by both internal and external
factors. What specific internal and external factors significantly contribute to low student learning
outcomes, especially in the context of problem solving

METHOD

A. Research Design

The study employed the systematic literature review (SLR) model. The method aims to
systematically and measurably identify, sort, review, evaluate, and interpret relevant journals under the
research focus. Moreover, the method follows several predefined systematic steps to ensure the validity
and accuracy of the review results (Aulia et al., 2020).

The SLR research method is applied by conducting descriptive-qualitative analyses to the
collected data. One of the important steps is to select and screen articles related to the topic "Efforts to
Improve Students’ Learning Outcomes in Problem Solving Through the Problem-solving Method.” The
data collection process conducted through documentation techniques, which means that each selected
article will be documented regularly. In addition, this research sets some limitations, including analyzing
journals published between 2018 and 2023. Moreover, the purpose of the particular research was to
identify challenges and students’ learning outcomes in the context of physics learning. Also, it presents
the data in graphical form, as shown in figure 1, to clarify the research findings.
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Figure 1. Graph of The Research Year

In 2018, 5 articles examined the results of improving problem solving in the problem-solving
model. In 2019, the graph line increased where 6 articles discussed the results of improving problem
solving in the problem-solving model. Then, 8 articles discussed the results of improving student
problem solving in the problem-solving model in 2020. However, year of 2021 showed a decrease where
only 4 articles matched the title of the research. But, in the following year of 2022, there was an increase
in the graph, where 8 authors who researched and discussed student problem solving in physics and
mathematics lessons. And, the graph of the number of studies increased dramatically where 19 authors
who researched and discussed this problem in 2023.
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In sum, from 2018 to 2023, the number of authors who research or discuss physics problem
solving in students is increasing from year to year, although experienced a decline in 2021. Therefore,
it concluded that research on problem solving might never be finished, as shown in the graph 1 that
research on problem solving continues to increase and develop as science develops, especially in the
field of physics.

B. Inclusion and exclusion criteria

As a fundamental step in designing a study, the identification of sample criteria is crucial. These
criteria inherently fall into two main, complementary categories: enabling criteria (inclusion) and
excluding criteria (exclusion) (Rizal et al., 2024). In the inclusion and exclusion process, the study
followed five steps. First, it searched for Scopus-indexed articles. Secondly, it looked for articles
themes-related to learning difficulties and student learning outcomes. Third, it only considered scientific
articles. Fourth, the study did not use term papers, theses, dissertations or review articles. Finally, the
selected articles must be written in English.
C. Prism Flow Diagram

The prism method, also known as the prism flow diagram, was used to find Scopus articles
before filtering, including year and material. Then, the articles are adjusted through four stages of
customisation.

e . Additional Records Identified

Record Identification i

from Scopus-Databased Through Other Sources (n =
(n=1,571) 1.436)

Duplicates Were Removed (n =
——> 38). Scopus

Record Screened After
Duplicates Were Remove

(n=1,533)
Artikel Screened Article Excluded as Not Relevant
(n =97) (n = 28)

|

Full Text Articles Assessed for Eligibility
(n=69)

Full- text articles (Scopus and science
direct) excluded with response (n = 55)

Figure 2. Prism Flow Diagram
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Figure 2 shows the stages of searching with the prism flow, which include identification, filtering,
eligibility, and inclusion. A total of 1,571 articles were found in the Scopus database with the keyword
problem-solving. Then, the articles were checked for similarity or duplicates. After that, 38 duplicates
were removed. And, 1,533 Scopus-indexed articles had additional records found from other sources.
However, 1,436 articles were not used because they were not appropriate. To ensure keyword suitability,
article searches were conducted only in Scopus-indexed databases. Of the total 97 articles found, 28
irrelevant reports were excluded. As a result, 69 articles used, including 55 articles of review studies.
These articles were then evaluated and analysed before being presented according to the research
questions.

RESULT AND DISCUSSION

After the screening and assessment process is complete, the selected articles will be presented
based on the type of research, methodology, and relevance. In the first stage, it discusses the concept of
problem-solving in physics. Finally, the study identify and discuss the students’ challenges and barriers
in physics learning. This approach is expected to provide a comprehensive overview of the topic.

1. The concept of problem solving in Physics.
a. Definition and steps of problem solving in physics
Risma Anita defines problem-solving as an important skill for students during the learning
process. This ability refers to the students ability to solve physics problems in an appropriate and
effective way (Puriani & Dewi, 2020). Heller suggests several important steps in the problem-solving
process. First, students need to be trained to focus on the problem, select relevant questions, make
appropriate sketches, and determine appropriate approaches. Second, they need to relate the problem
to the right physics concepts. Next, students need to be trained to think creatively in formulating a
solution. Fourth, after understanding the plan, students must apply the solution correctly, including
making observations, calculations, and answering questions accurately. Finally, students must
evaluate the solution to ensure its effectiveness (Kenneth & Heller, 2010).
b. Purpose and role of problem-solving in physics learning
The problem-solving ability is one of the most important skills in facing various challenges,
both in the academic and in everyday life (Ramadhani et al., 2021). In the world of education, it
allows students to think critically, analyse situations, and find appropriate and effective solutions.
Meanwhile, in the context of real life, this ability is very useful for making rational decisions,
resolving conflicts, and navigating various complex situations that often do not have one definite
answer. Therefore, mastery of problem-solving skills not only supports academic success but also
equips individuals with essential life skills to adapt and thrive amidst the ever-changing dynamics of
society. One of the main purposes and roles of problem-solving skills in students is to test hypotheses,
solve complex problems, convey relevant formulas or equations, build arguments based on data and
observations, and collaborate effectively in teams (Fitriyani et al., 2019). Therefore, the learning
process must be carefully designed with an emphasis on developing these skills to encourage students
to think critically and consciously in facing and solving various problems (Sagita et al., 2018).
c. Factors affecting the success of problem-solving

Saiye et al., (2024) shows three main factors in determining students’ success in solving
physics problems. First, it is directly related to the physics aspect itself, including poor students'
ability to remember basic concepts and limited prior knowledge, difficulty in recognizing the core of
the problem, poor of deep understanding of physics concepts, weak motivation to solve physics
problems, and students’ tendency to rely too much on their personal knowledge without considering
broader approaches or systematic strategies.

The second aspect is cognitive factors. This aspect is assumed as one of the main causes of
difficulties experienced by students in solving physics problems. Many students experience obstacles
in applying physics concepts appropriately, such as difficulty in writing known or questionable
information in the problem, and the tendency to use wrong or irrelevant formulas to the problem. In
addition, students’ analytical skills in understanding and working on problems, especially during
exams, are still relatively poor, which hinders them in finding the right and appropriate solution.

Third, non-cognitive factors. It includes students' attitudes and personalities. Also, it affects
their difficulties in understanding and solving physics problems. One of the main causes is the
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negative perception of physics as a difficult subject. This view makes students less focused, feel
confused in completing the problems, and easily feel tired or sleepy during the learning process. In
addition, learning methods dominated by lectures without active interaction make the material
difficult to understand and reduce student’s concentration. When the teacher gives practice problems
that are different from the examples or previously explained, this may lead to confusion among
students. In addition, the limited learning time and unsupportive learning facilities become obstacles,
which make them to feel uncomfortable and have difficulty in understanding the material (Saiye et
al., 2024).
d. Challenges in teaching and learning problem-solving

According to Hariyanto (2022), there are a number of challenges in the process of learning
and teaching physics using problem-solving, for example, the habit of students who only study
physics in the school. In home-work, they tend to complete them as best they can without repeating
or reflecting on the previously learned material. Another difficulty arises when students are faced
with physics problems, especially those in the form of narratives or containing concepts. Here, they
might not able to relate the problem to relevant physics principles. This shows students’ poor
conceptual understanding and a poor of ability to think systematically in solving problems. Many
students tend to focus only on the final answer without paying attention to the process or steps
coherently (Hariyanto, 2022). These problems are largely caused by physics learning approaches that
do not emphasize the development of problem-solving skills. As a result, students experience
obstacles in understanding and solving problems that require deep thinking. In addition, teachers’
teaching methods affect the effectiveness of learning. A lecture-centered approach often makes
students passive and not actively involved in the learning process (Hariyanto, 2022).
e. Difficulties experienced by students in physics lessons.

At this time, there are many researchers from various countries who examine problems
related to problem-solving or student difficulties in solving problems, especially in physics subjects.
The following authors are present in the diagram of Figure 3:

Country of the Research

Q
|7

= [ndonesia = USA Germany = china portugal
india = taiwan = jrlandia = belgia = uneted kindom
= finlandia = iran belanda = europe

Figure 3. Research Country Diagram

Based on Figure 3, Indonesia is the most active country in conducting research related to
problem-solving. Other countries also contributed to this research, including the United States, which
produced eleven articles related to the topic raised by the author. Germany ranked second with four
articles, followed by China with three articles. Portugal, India, and Taiwan had two articles.
Meanwhile, Ireland, Belgium, the United Kingdom, Finland, Iran, and the Netherlands had one
article each on problem solving in physics. By the high number of students who have difficulty in
solving physics problems, it concluded that researchers from Indonesia are the most likely to conduct
research in this field (Puspitaningtyas et al., 2021). Also, it is verified by Ryan that students have
difficulties in understanding and mastering physics concepts. Moreover, there are challenges that
need to be overcome in the physics learning process so that students can better understand the
material taught (Ryan et al., 2018a).
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According to the analysis of several journals (Sutarja & Wulandari, 2021), many students in
Indonesia consider arithmetic subjects, such as physics and maths, as scary and difficult to
understand (Rohmah & Sutiarso, 2018) due to the way the lessons are delivered, which are not
interesting and seem scary to students. As a result, many students feel bored and do not respond well
(Sartika & Humairah, 2018). In addition, teachers often use monotonous learning models, which do
not provide enough space for students to be creative in their learning process. This situation has an
impact on the achievement of non-optimal learning outcomes for students (Dafik et al., 2023). As a
result, as the learning process progresses, students do not understand the importance of the physics
of mathematics.

Students need to improve their critical thinking skills. To achieve higher-order thinking
skills, they must build skills by solving physics problems (Prastiti, 2020), One of the main reasons
why students have difficulty on understanding physics lessons in the context of everyday life is the
use of inappropriate learning models or methods by teachers, which has an impact on decreasing
student interest and involvement. Physics problem-solving might be one of the effective approaches
to help students develop these skills (Sartika & Humairah, 2018).

The similar thing was also conveyed by Sutama et al (Sutama et al., 2022). This study
revealed that some of the factors cause students to face difficulties in solving physics problems are
poor learning management. Teachers often only use conventional learning methods without any
innovation or creativity, and often apply inappropriate methods (Manurung & Panggabean, 2020).
In addition, variations in problem-solving approaches - during teaching and learning activities- are
irregular, which has an impact on students’ attitudes towards physics problem solving and affect their
motivation to learn the all-important critical thinking skills. On the other hand, the number of teachers
who truly understand the complexity of problem-solving and can adequately teach basic problem-
solving skills is still very limited, which contributes to the failure in the learning process (Shabrina
& Kuswanto, 2018).

In addition, students often assume that physics and maths are very difficult, scary, and boring
subjects, which is largely due to their inability to understand the concepts. Students’ difficulties in
solving problems often arise due to teaching materials or learning approaches that are not in
accordance with their abilities (Yayuk & Husamah, 2020). Another contributing factor is the poor of
laboratory facilities and infrastructure for experimental practice, which can hinder students’ ability
to solve problems and cause them to feel bored and sleepy during learning. Moreover, the absence
of specific development programmes for students in the subject is considered as a significant obstacle
(Waruwu et al., 2023).

The results showed that many students had poor learning achievements in science materials,
such as density and light reflection in mirrors. The caused factor is the teachers’ lack of attention to
students’ science process skills, critical thinking ability, and a lack of focus on the material being
taught (Pathoni et al., 2020). Furthermore, research has revealed that many students have low
achievement in magnetic field materials in physics, which negatively impacts their understanding of
important concepts (Prahani et al., 2022). Furthermore, students are underdeveloped in metacognitive
skills and conceptual understanding of chemistry (Syahmani et al., 2020).

Furthermore, another article examines that students experience various difficulties in facing
challenges in the subject matter of geometry and partial derivatives (Galitskaya & Drigas, 2023). In
addition, factors, such as economic, health, mental, and technological issue also lead to the students’
difficulties (Andrews Todd et al., 2023). It is important to note that mental state is the most crucial
aspect in starting the learning process; without a strong mental state and spirit, the learning will not
be effective, although students did not experience much difficulty with conceptual and procedural
aspects. Instead, they had difficulties with chain rules and representational aspects in partial
derivatives (Bajracharya et al., 2019). In line with the finding that students have three main
difficulties in mathematics lessons that require skills, where the main difficulty is understanding the
concept of limits, including the process of infinite limits, the formal definition of limits, and the value
of limits (Diaz, 2022).

The students’ difficulty in solving problems, particularly in the United States, is influenced
by the context of students’ knowledge elements. Student has a different level of preparation, both
academic and general, which may affect learning outcomes and pose challenges in subjects that are
difficult to measure with grades or evaluations (Stewart et al., 2021). In addition, changes in teaching

Copyright © 2026, Jurnal Inovasi Pendidikan IPA
ISSN 2406-9205 (print), ISSN 2477-4820 (online)



Jurnal Inovasi Pendidikan IPA, 12 (1), 2026 - 534
Salwa Aiyesi, Sri Bona Ayu, Heru Kuswanto, Pretty Oktianti Menur Kusuma Putri

methods and forms of teaching may help students who are less capable in the learning process
(Burkholder et al., 2022). Students’ difficulties mostly come from arithmetic or complex
mathematics. However, these difficulties do not only arise from the math itself. But they are also
influenced by the cyclical nature of the physics curriculum, where some physics topics are taught
repeatedly in different contexts throughout the undergraduate curriculum (Wilcox & Corsiglia,
2019).

Factors that contribute to students' difficulties in problem solving, especially in physics
lessons in Germany, include the importance of making adaptations before learning and predicting
students' response behaviour to assess their ability to solve problems correctly. In addition,
understanding students’ motor skills during the learning process is important to reduce the boredom
that students may experience during the lesson (Becker et al., 2022). By paying attention to these
aspects, it might improve learning effectiveness and students’ ability to solve physics problems
(Loibl & Leukel, 2023).

Factors that cause students’ difficulties in problem-solving can also be found in China.
Although the country is highly developed, many students in physics classes face challenges in solving
problems, for example, the learning model applied in innovative design courses (Tu et al., 2023).
Several other factors, such as gender, management behaviour, learning style, learning motivation,
individual characteristics, and students’ interactions, can also affect students’ ability in collaborative
problem solving (CPS). Students’ learning styles can have a significant impact on the CPS results
(He et al., 2023).

In Portugal, factors influencing students’ difficulties in problem solving include relatively
low levels of entry preparation, which include students from underrepresented groups (URM),
majority students, and first-generation and next-generation students (Silva, 2023). Research suggests
that social psychological factors might not predict course performance in this population.
Nonetheless, many studies indicate that students in the upper division still have difficulty in problem-
solving problems, even in advanced physics courses. Such difficulties are mostly caused by
complicated mathematical material and the difficult characteristics of physics. In addition, challenges
at the upper secondary level can be triggered by the cyclicality of the physics course curriculum,
where some topics are taught repeatedly in different contexts. If difficulties in these topics are not
addressed, the problem will persist and, even worsen, teachers do not pay enough attention and move
on to the next material (Ryan et al., 2018b). However, some schools showed a significant positive
impact of skills-based labs compared to concept-based labs, which was seen in assessments for all
student demographics. The reason is largely due to the increased use of activities that focus on
students’ decision-making and communication (Walsh et al., 2022).

Unlike the conditions in India, challenges in physics learning can be caused by various
factors, such as individual or professional involvement, hypotheses proposed, media used, and
research studies conducted. In the early stages of learning, students are expected to face a problem,
an enquiry, or a challenge that they want to solve. This can be done by performing a practical exercise
combined with theoretical discussions and the application of appropriate and interesting methods
(Tanna et al., 2022).

Moreover, in countries such as Taiwan, Ireland, Belgium, the UK, Finland, Iran, the
Netherlands, and in Europe, many students at the secondary school level find physics as a difficult
subject due to the need to apply mathematical procedures in solving various physics problems.
Therefore, it is crucial for teachers to understand the approaches that students use in physics and
maths problem-solving (Pals et al., 2023).

Challenges in understanding linear functions in the context of maths and physics also found,
especially in graph of x and y (Ceuppens et al., 2019). In addition, students face difficulties with
vector material related to algebra, Newtonian dynamics, and magnetism (Karnam et al., 2020). There
are differences in brain ability or activation, where some students may be slower or faster in
understanding the material (Pereira et al., 2020). Therefore, interaction between teachers and students
is necessary to ensure that students feel confident in learning physics. Moreover, teachers should
apply appropriate learning approaches and models, as well as provide more opportunities for guided
practicals with theoretical discussions (Garg et al., 2023).

Copyright © 2026, Jurnal Inovasi Pendidikan IPA
ISSN 2406-9205 (print), ISSN 2477-4820 (online)



Jurnal Inovasi Pendidikan IPA, 12 (1), 2026 - 535
Salwa Aiyesi, Sri Bona Ayu, Heru Kuswanto, Pretty Oktianti Menur Kusuma Putri

Based on the previous discussion, it concluded that students often experience confusion in
performing critical analysis, evaluation, or synthesis to solve problems in their field of study, mainly
due to a lack of academic support (Lin et al., 2023). In some countries, students’ ability to solve
physics problems largely depends on their efforts. However, in other countries, students’ poor
mathematical ability is a hinder factor in understanding physics. To help students, teachers should
start by giving successful examples, followed by solving similar problems (Chen et al., 2020). In
addition, it is important to reduce students’ boredom by using computer-based learning methods
(Chevalére et al., 2023).

The evidence suggests that students’ interest in reading science is closely related to poor
academic performance (Jian, 2022). One of the causes is poor preparation of students and excessive
course load (Fischer et al., 2023). Students often feel that the physics curriculum is difficult to
understand, and the learning models and methods used do not appropriate the way they learn, so they
feels boring. In addition, physics materials are often considered not interesting with students' interests
and talents. As a result, they feel forced to learn, lose their curiosity, and perceive physics as a very
difficult subject that only contains numbers. These factors point to the need for a more innovative
approach in teaching physics, which aims to increase students’ interest and engagement

CONCLUSIONS

Based on the results of a systematic review of 50 journal articles that discuss problem-solving
in physics learning, it concluded that problem-solving-based approaches have a significant positive
impact on improving students' conceptual understanding, critical thinking skills, and analytical
abilities. Most studies show that learning models that emphasize the exploration of contextual
problems, the use of scientific thinking strategies, and collaborative integration, can increase student
engagement and the effectiveness of physics learning. However, a number of barriers often arise in
their implementation, such as low teacher readiness in applying problem-based methods, limited
resources, and students’ tendency to focus on the final answer rather than systematic thinking
processes. Non-cognitive factors, such as negative perceptions of physics and low motivation to
learn, are also obstacles that are often reported in various studies.

In general, the results of this SLR emphasize the importance of physics learning design that
integrates the problem-solving approach in a consistent and structured manner. Training support for
teachers, provision of contextual learning media, and development of evaluation strategies that assess
students’ thinking processes are recommended steps to optimize the effectiveness of physics learning
through problem-solving
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