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Introduction

Abstract: One of the student's abilities that needs to be improved in learning
is problem-solving ability. However, in reality, students' problem-solving
abilities are still relatively low, especially in physics subjects. This study aims
to analyze the effect of learning models and attitude in physics on the problem
solving. This research is a true experiment with a 2x2 factorial design. The
population is all class X SMA Negeri 7 Luwu Utara years 2022/2023. The
sample of two classes using simple random sampling techniques. Methods of
data collection using attitude questionnaire on physics and physics problem-
solving skill tests. Data analysis using two-way ANOVA The results showed
that: There were differences in the physics problem-solving skills of students
who were taught using problem-based learmning models and those who were
taught using discovery learning models, for attitudes to high physics, there
were differences in problem-solving skills physics taught using problem-
based learning models with those taught using discovery learning models, for
low physics attitudes, there are differences in the physics problem-solving
skills of students who are taught using problem-based learning models with
those taught using discovery learning models, and there is no interaction
between the learning model and attitudes toward physics on students' physics
problem-solving skills.

Keywords: Attitude in Physics; PBL; Problem solving skill

(2021), also stated that one of the abilities that students
must have in the industrial era 4.0 is the ability to solve

Physics learning in schools aims to prepare
students for the ever-evolving world. Ploj Virti¢ (2022),
explains that physics is a part of science that develops
reasoning and analysis skills including concepts, facts,
principles, laws and theories, and underlies the
development of modern technology. When students say
that learning physics is not easy, not only understanding
the concept of physics but students must also be able to
solve physics problems that they consider difficult. This
is in line with the opinion put forward by
(Hidaayatullaah et al., 2020) that the goal of learning
physics in the industrial era 4.0 in schools is to prepare
individuals to have life skills as individuals and citizens
who are able to think critically, analytically, logically,
creatively, and are able to solve problems. Pratiwi et al.
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a problem. Dewi et al. (2023), stated that physics learning
can be a means of improving students' problem-solving
abilities in schools. In addition, affective abilities are also
very necessary in learning as a support for other abilities.
According to Todd (2023), attitude is a view or feeling
accompanied by a tendency to act towards certain
objects. A positive attitude is seen when students are
enthusiastic during the learning process, students are
active in asking and answering questions given by the
teacher, especially during group discussions in class.
Mashuri et al. (2021), showed in the results of their
research that students' social abilities were in the low,
medium, and high categories. Meanwhile, students'
cognitive abilities were in the low and medium
categories.
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This shows that students' problem-solving abilities
that are collaborated with social abilities are still lacking,
there are still many students who have difficulty in
solving the problems given. In fact, when the researcher
conducted observations from Monday, July 18, 2022 to
Friday, July 22, 2022, the researcher conducted
interviews with several students at SMA Negeri 7 Luwu
Utara and obtained several conclusions, namely,
students are less interested in physics lessons, which
causes students' curiosity and interest in physics lessons
to decrease, in the learning process students sometimes
pay less attention to the explanation given by the teacher
because they feel bored and difficult to understand,
students tend to work together in doing the practice
questions given, and students are less confident with the
answers given because they are afraid that the answers
given are wrong, but not all students show this attitude.
There are several students who show a great curiosity
about physics lessons, have determination and feel
happy in the learning process. These characteristics are
what the researcher then concluded that there are
differences in attitudes towards physics possessed by
students.

Attitude towards physics is one of the supporting
factors for students' success when learning physics,
where a positive attitude can improve students' ability
to learn. According to Salma et al. (2020), it is stated that
many factors influence students' ability to learn. One of
the factors is the attitude shown by students during the
learning process. Lack of a positive attitude in learning
can cause problem-solving abilities to be less than
optimal. For this reason, a positive attitude needs to be
developed in learning. According to Sturm et al. (2021),
attitude itself contains three components, namely:
cognitive or perspective components, where this
component is related to a person's perception of the
attitude object, affective or emotional components,
components related to feelings of pleasure or
displeasure towards the attitude object, and conation or
behavioral components, components related to the
tendency to act towards the attitude object.

One of the student abilities that needs to be
improved in learning is problem-solving abilities.
However, in reality, students' problem-solving abilities
are still relatively low, especially in physics subjects.
According to Verissimo et al. (2024), problem-solving
ability is an ability possessed by students in determining
solutions by involving the acquisition and organization
of information that has been obtained. Suwandi et al.
(2021), stated that problem-solving ability is a basic
ability of students in using reasoning and high-level
thinking to find the right solution to the problems raised
in the learning material. The weak ability of students to
solve problems contained in learning indicates the
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difficulties experienced by students. The researcher also
interviewed one of the physics teachers of class X at SMA
Negeri 7 Luwu Utara, Baebunta Selatan District, North
Luwu Regency, the teacher said that students' problem-
solving abilities were not optimal, several conditions in
the field during the learning process, namely, students
had difficulty in working on physics problems if the
questions given were different from the examples,
students were less able to understand the problems
contained in physics problems, students were less able
to conclude the answers that had been given. This is in
line with research conducted by Permatasari et al. (2020),
that students in solving the physics problems given still
have some students who have difficulty in identifying
the problems contained in the questions, cannot state the
elements that are known and asked.

Facing the challenges of the 21st century, teachers
must be able to prepare students to become
investigators, able to solve problems, think critically,
and creatively. In the 21st century, when science and
technology continue to advance and influence life,
physics also plays an important role in education. As a
consequence of this development, educators must be
able to create a learning environment that encourages
the acquisition of scientific and technical skills in
students. Efforts to overcome students' physics problem-
solving abilities require demands to apply a learning
model that actively involves students. According to
Gunawan et al. (2020), in the learning process it is
important for students to use problems as a starting
point in the learning process. Anbiya et al. (2023), stated
that PBL encourages students to learn through
exploration of real-world problems that are relevant to
everyday life. Asrizal et al. (2023) stated that the use of
PBL-based teaching materials has a significant influence
on students' problem-solving abilities.

Wahyudi et al. (2022), stated that PBL is an
innovative learning used to train problem-solving
abilities through real experiences. Based on the results of
observations carried out by observing the learning
process in the classroom, the learning process in the
classroom has not used a learning model that makes
students directly involved in gaining real experience so
that the material obtained is only from the views of
others, when teaching physics the teacher uses learning
steps, namely: the teacher conveys the learning
objectives, the teacher prepares students to receive the
material to be taught, the teacher divides students into
several groups, and the teacher provides an explanation
of the material as an introduction to the subsequent
provision of problems to be solved by students, students
are asked to enrich their knowledge to solve the
problems given by reading various references. The
learning steps used by physics subject teachers tend to
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be with the discovery learning model where in this study
the discovery learning model is referred to as a
conventional learning model. Based on the description
above, the following things are needed in class X of SMA
Negeri 7 Luwu Utara, a learning model is needed that
involves students to learn actively and get used to
solving the problems presented and compare the
physics problem-solving abilities of students who have
high attitudes towards physics with students who have
low attitudes towards physics.

Based on these two things, the researcher
conducted a study on the learning model and found one
learning model that can overcome this, namely the
problem-based learning model. The problem-based
learning model is a learning model that emphasizes the
presentation of problems as a starting point so that it
stimulates students' curiosity and will motivate them to
be optimally involved. Problem-based learning is a
learning activity that involves students' ability to search
for and investigate something systematically, critically,
logically, analytically so that they can formulate it
themselves with confidence. Of course, this will
eliminate the passive attitude of students in learning.
PBL is one of the learning models that is widely used by
teachers to train students' analytical skills towards
problems in their environment. That implementing a
problem-based learning model in class can change
students' passive attitudes in learning to active ones.

Suboptimal problem-solving abilities need to be
studied further to find out how students' physics
problem-solving abilities are by paying attention to
students' attitudes. In order for the description of
students' physics problem-solving abilities to be better
understood, students are directed by using problem-
solving ability indicators and to measure students'
problem-solving abilities using test methods, in addition
to finding out students' attitudes using non-test methods
by paying attention to attitude indicators. Based on this
description, researchers have conducted research on the
use of problem-based learning models and attitudes in
physics on students' problem-solving abilities with the
title "The Effect of Problem-Based Learning Models and
Attitudes in Physics on the Problem-Solving Abilities of
Class X Students of SMAN 7 Luwu Utara" The purpose
of this study was to analyze the influence of learning

models and attitudes in physics on the problem-solving
abilities of class X students of SMAN 7 Luwu Utara.

Problem Solving Ability

Ability is the ability of each individual to do a job
or master something that they want to do. Problems are
the gap between expectations and reality, problems are
not only faced by adults but school-age children also
often face problems in their learning environment. The
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existence of these problems indirectly makes solving a
basic human activity in their daily lives. Problem solving
is an action that is considered a solution in solving
problems. In the 21st century, students are required to
have three abilities, namely, creative and innovative,
critical thinking, problem-solving skills, and decision-
making, learning with metacognitive abilities.

The steps for solving physics problems using I SEE.
The steps for solving I SEE problems are: identifying
relevant concepts, in this step students use the
conditions stated in the problem to determine relevant
physics concepts and identify the variables being
sought. The next step is to Set up the problem, in this
step students determine the appropriate equation to
solve the problem. Next, Execute the solution, in this
step students use equations, substitute known values
into the equation to find the solution, and Evaluation, in
this step students check the units and draw conclusions
from the problem solving that has been made. Four steps
in solving problems, namely: first understanding the
problem, students write down all the elements or data
given in the problem and the data asked in the problem.
Second making a plan, students determine the equation
that will be used to solve the problem contained in the
problem. Third implementing the plan, students solve
the problem contained in the problem according to the
plan. And finally re-checking, students re-check the
solution to the problem and provide information in the
form of conclusions (Mukhlis et al., 2024).

Problem-solving skills include several steps
consisting of understanding the problem by formulating
the problem given, designing a solution to the problem
by compiling work steps to solve the problem, testing
the solution to the problem by substituting it into the
predetermined work steps, and evaluating the solution
to the problem, namely drawing conclusions. Based on
the description above, it can be concluded that the ability
to solve physics problems is a process or procedure to
solve a problem related to the concept of physics.
Problem solving ability is one of the competencies that
must be possessed by students to achieve good learning
competencies, where in learning students will continue
to be faced with a problem related to the material that
will be given. In this study, students' physics problem
solving abilities were measured using indicators of
understanding  the  problem, making plans,
implementing plans and making conclusions (Evendi et
al., 2024).

Attitudes towards Physics

Astalini et al. (2018), attitudes towards physics are
the first thing seen from students whether they like
physics lessons or not. A positive attitude towards
physics will make students behave well and complete
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their lessons well, conversely if students have a negative
attitude towards physics, they will tend to stay away
from, hate, and avoid physics lessons. According to
Sandra et al. (2021), students who have a low or negative
attitude towards physics will have a big impact on the
physics learning process where this impact will affect
the potential of students. The lack of positive attitudes
towards physics lessons will affect the level of student
performance in solving problems in physics.

That attitudes are also related to emotional
management in learning and directing human behavior.
Attitudes function to fulfill psychological needs in
understanding anything in their environment, both
positive and negative, identifying people who are liked
or disliked, and defending themselves from internal
conflicts. Negative attitudes towards a subject can
worsen students' performance and abilities and reduce
their self-confidence to learn it. Furthermore, attitude
towards physics is the tendency or readiness of students
to respond in facing and treating physics lessons
consisting of beliefs (cognition), feelings (affection), and
tendencies to act (conation). Based on the description
above, it can be concluded that attitude towards physics
is something related to student behavior which is very
important to increase the potential in solving a problem
in physics lessons. Attitude towards physics in this
study was measured using the components of attitude
towards physics, namely, cognition, affection, and
conation.

Method

This type of research is a true experiment, with a
2x2 factorial design. The research design can be seen in
Table 1. This research was conducted at SMA Negeri 7
Luwu Utara in the even semester of the 2022/2023
academic year. The population in this study was all class
X students of SMA Negeri 7 Luwu Utara. The sample
determination used the simple random sampling
technique so that two classes were obtained, namely
class X1 as the experimental class and class X2 as the
control class. The learning process in class X1 uses a
problem-based learning model and in class X2 uses a
discovery learning model. The data collection technique
in this study was by using an attitude questionnaire
sheet on physics and physics problem-solving ability
test questions.

Table 1. Research Design
Attitude towards Physics (B)

Learning Model (A)

Attitude towards Physics (B) PBL (A1) Discovery (A2)
High (B1) Y [A1B1] Y [A2B1]
Low (B2) Y [A1B2] Y [A2B2]

January 2025, Volume 11, Issue 2, 153-163

Description:

Y [A1B1]: Problem solving ability of students from
classes with PBL model and Attitude towards physics is
high.

Y [A1B2]: Problem solving ability of students from
classes with PBL model and attitude towards physics is
low.

Y [A2B1]: Problem solving ability of students from
classes with discovery model and Attitude towards
physics is high.

Y [A2B2]: Problem solving ability of students from
classes with discovery model and attitude towards
physics is low.

The data in this study were obtained from the
attitude questionnaire sheet in physics consisting of
statements with 4 (four) answer choices, namely, for
positive statements 4 (strongly agree), 3 (agree), 2 (less
agree), and 1 (disagree) while for negative statements 4
(disagree), 3 (less agree), 2 (agree), and 1 (strongly
agree). And problem-solving ability test questions with
a score of 0 to 16. The data source in this study is a
primary data source obtained directly from the first
source (without intermediaries) both individuals and
groups, namely students of class X SMAN 7 Luwu
Utara. Data analysis in this study consisted of basic
statistical analysis and two-way ANOVA. All analyses
of this study used a significance level of 5%. Before the
physics problem-solving ability test instrument was
given to the sample class, it was first tested to determine
the validity, reliability, difficulty and discriminatory
power of 9 questions. For the attitude questionnaire
instrument in physics, it was tested to determine the
validity and reliability of 46 statement items. Based on
the results of the trial, 5 physics problem-solving ability
test questions were obtained that met the requirements
and 32 attitude questionnaire statements in physics used
in the study.
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Result and Discussion

Research Results

The description of students' physics problem-
solving ability scores was obtained by conducting a
descriptive analysis of the scores obtained through the
physics problem-solving ability test. Table 2 shows that
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model. Likewise, students who are in the low physics
attitude category and are taught using the problem-
based learning model have a higher average score than
those taught using the discovery learning model.

Table 3. Two-way ANOVA Test Results

Learning model

the average score of the class taught using the problem-  Attitude towards Problem Based Discovery (A2)
based learning model is higher than the class taught Physics (A1)
using the discovery learning model. Likewise, the n=15 n=15
highest and lowest scores show that the experimental  Attitude towards 2()9 =672 Z()i) =501
oS . : T(x)2 = 30736 Y(x)? = 17123
class is higher than the control class. Higher Physics %= 44.80 % = 33.40
(B1) _ =
S=6.71 5=5.28
Table 2. Statistics of Students' Physics Problem-Solving s2 = 45.02 s2 = 2783
Ability Scores n=15 n=15
Description Learning model Y(x) =485 Y (x) = 460
Problem Based Discovery  Attitude towards Y(x)2 = 16339 Y'(x)2 = 14956
Sample Size 30.00 30.00  Physics Low (B2) x =32.33 x = 30.67
Highest Score 55.00 44.00 5=6.85 5=779
Lowest Score 19.00 11.00 s2 = 46.95 s2 = 60.67
Mean 38.23 31.65 n =30 n =30
Standard Deviation 9.24 6.92 Y(x) =1157 Y (x) =961
¥ (x)2 = 47075 ¥ (x)2 = 32089
T ; i 2 x=7731 X = 64.07
able 3 shows that students who are in the high
physics attitude category and are taught using the Szi 13.56 Szi 13.07
problem-based learning model have a higher average s2=91.97 s? = 88.50
score than those taught using the discovery learning
Table 4. Summary of ANOVA Test Results
E
Source of Variance JK Db RJK (s2) Fn 0,05 Test Decision
Between Groups 76627.33 3 25542.44 395.059 41 HO rejected
Between A 640.27 1 640.27 9.90 41 HO rejected
Between B 2331.27 1 2331.27 36.06 41 HO rejected
AxB Interaction 216.60 1 216.60 3.35 4.1 HO accepted
Within Groups 2526.67 56 64.65
Total 4388 62

Grouping Based on the Learning Used is Learning Based on
Problem-Based Learning and Discovery Learning Models

Based on Table 4 shows Fcount = 395.06 and Ftable
= 4.10 (Fcount > Ftable) so that H1 is accepted. This
means that there is a difference in the physics problem-
solving ability of students who are taught using
problem-based learning models with those taught using
discovery learning models in class X students of SMA
Negeri 7 Luwu Utara.

Grouping Based on Attitudes towards High Physics

Table 4 above based on attitudes towards physics,
shows Fcount = 9.90 and Ftable = 4.10 (Fcount < Ftable)
so that HO is rejected. This answers the second
hypothesis for attitudes towards high physics, there is a
difference between the physics problem-solving ability
of students who are taught using problem-based
learning models with students who are taught using

discovery learning models in class X students of SMA
Negeri 7 Luwu Utara.

Grouping Based on Low Physics Attitudes

The inter-row analysis of the low physics attitude
group obtained Fcount = 36.06 and Ftable = 4.20 (Fcount
> Ftable) so that HO is rejected which indirectly answers
the third hypothesis, namely for low physics attitudes,
there is a difference between the physics problem-
solving abilities of students taught using problem-based
learning models and those taught using discovery
learning models in class X students of SMA Negeri 7
Luwu Utara.

Interaction between Learning Models and Attitudes in
Physics

The interaction effect of learning variance sources
and attitudes in physics produces Fcount = 3.35 and
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Ftable = 4.10 (Fcount < Ftable). HO is accepted, meaning
there is no interaction between the learning model and
attitudes in physics on the physics problem-solving
abilities of class X students of SMA Negeri 7 Luwu
Utara.

KPM
A
20 Attitude to
0
W
20
10
0 - st ooy
> Learning model
l)Bl s ”lm(‘i\‘f_ll
Learning

Figure 2. Interaction patterns between learning models and
attitudes in physics

Discussion

Overall, the physics problem-solving ability of
students taught using the problem-based learning
model is higher than that of students taught using the
discovery learning model. The use of problem-based
learning models and discovery learning models can
provide a good role in students' physics problem-
solving abilities. Between the two learning models,
students taught using the problem-based learning
model have a good physics problem-solving ability
score compared to those taught using the discovery
learning model. This is because students taught using
the discovery learning model are more passive than
students taught using the problem-based learning
model. This can be seen in the learning process, during
the problem orientation, students in the class taught
using the problem-based learning model are very
enthusiastic in responding to the feedback given by the
teacher, while the class taught using the discovery
model does not look enthusiastic, only some respond to
the feedback given by the teacher.

When conducting experiments for classes taught
with problem-based learning models, they appear
compact in doing this, in doing experiments, students
share with each other, one does the experiment and the
other helps the other part by filling in the student
worksheets and looking for other learning resources to
fill in the student worksheets. Meanwhile, in classes
taught with the discovery learning model, in conducting
experiments, only some students participate in working
on them and others just watch without contributing.
This is similar to Dutch's statement (Yew & Goh, 2016),
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which states that PBL is an instructional method that
challenges students to learn to learn, work together in
groups to find solutions to problems they encounter.
According to Hastuti in Rahmana et al. (2021), the
problem-based learning model is a learning model that
presents problems based on real life to be solved by
students, so that it attracts students' interest in solving
them. The problem-based learning model is a learning
model that provides students with a real problem and
students will try to explore and solve the problem.
Problem-based learning models can optimize students'
problem-solving abilities either individually or in a
group. Problem-based learning models accustom
students to solving a problem that is seen through the
process of thinking individually or in groups (Dewi et
al., 2023).

The discovery learning model is an active learning
model by finding, investigating so that it can be
remembered by students. Through the discovery model,
students learn to think analytically and try to solve a
problem themselves. The discovery model is a way for
students to express ideas through discovery. The
discovery model emphasizes students to understand a
concept from the material being studied actively and
independently, which then students will conclude the
material. In this case, problem-based learning can
provide a more meaningful learning process and have a
better impact on improving students' problem-solving
abilities more optimally compared to the discovery
learning model. This is in line with research by Hasanah
et al. (2023), stating that the PBL learning model can
affect students' physics problem-solving abilities by
88%. The hypothesis test were obtained at a significant
level, which means that there is a significant influence
the problem-based learning model and students'
problem-solving abilities. In a study by Siregar et al.
(2022), it was stated that the results of the meta-analysis
conducted showed that there was an influence of
learning with the problem-based learning model on
improving students' physics problem-solving abilities.
The problem-based learning model was better at
improving students' physics problem-solving abilities.
The results of their study it was shown that there was a
significant difference in the results of the pretest and
posttest of students, namely in the pretest the average
student score was 46 and in the posttest it was 82, so this
shows that interactive learning media based on
problem-based learning can improve students' problem-
solving abilities.

For students who have a high attitude towards
physics, there is a difference in the ability to solve
physics problems between students who are taught
using a problem-based learning model and students
who are taught using a discovery learning model. The
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difference in attitudes towards physics between
students who are taught using a problem-based learning
model and a discovery learning model can also be seen
from the fact that students who have a high attitude
towards physics understand more, are more confident,
feel happy in discussing or solving, and are more
enthusiastic when the teacher gives feedback in the
physics learning process. The application of a problem-
based learning model also accustoms students to always
solve a given problem and also accustoms students to
always be active in discussions so that it can create an
attitude towards physics in students towards physics
lessons. Students who have a high attitude towards
physics tend to have a desire to always be active and
stand out in learning, thus encouraging them to obtain
more optimal learning outcomes, in teaching and
learning activities students with a high attitude towards
physics create more enjoyable and interesting learning
activities.

This is in line with Helmi et al. (2023), the Effect of
Problem Based Learning on Changes in Problem Solving
Abilities and Attitudes of High School Students in
Physics Subjects shows that there is an increase in
problem solving abilities using problem based learning
and a positive influence of students' attitudes towards
physics in learning with the problem based learning
model. This can be seen from the average score of the
physics problem solving ability of students who have a
high attitude towards physics in class X1 taught using
the problem-based learning model obtained 44.80, in
class X2 students who are taught using the discovery
learning model obtained 33.40. Students who are taught
using the problem-based learning model have higher
problem solving abilities when compared to students
who are taught using the discovery learning model. This
means that if students have a high attitude towards
physics in learning, it will be in line with the physics
problem solving ability test, namely good (high).
Conversely, if students have a low attitude towards
physics, it will also affect the physics problem solving
ability test, namely low.

Relationship between student attitudes and
learning outcomes, where the higher the student's
attitude, the higher the learning outcomes and if the
student's attitude is low, the learning outcomes will also
be low. A fairly close influence between student
attitudes and physics learning outcomes, which means
that students who have good attitudes will also have
good learning outcomes. Students with a high physics
attitude during the learning process are very
enthusiastic about asking questions if there is material
that is not understood, which shows that students'
curiosity about physics lessons is quite high. And also
during learning, students who have a high attitude
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towards physics are seen to try harder to do the tasks
given compared to students who have a low attitude
towards physics. This is in line with research conducted
by Sagatbek et al. (2024), stating that students who have
a high attitude will spend more time studying physics,
finding solutions to physics problems and increasing
their knowledge of physics. Conversely, students who
have a low attitude will consider physics as a difficult
subject, have less interest in learning and will affect their
learning outcomes (Zakirman et al., 2023; Sheldrake et
al., 2019).

Research conducted by Handayani et al. (2021) and
Capriconia et al. (2022), states that attitude is the first
thing seen from students if they like physics lessons or
not. A positive attitude makes students behave well and
complete their academics well, conversely if students
have a negative attitude, they will tend to stay away
from, hate and avoid physics lessons. For students who
have low attitudes towards physics, there is a difference
in the ability to solve physics problems between
students who are taught using problem-based learning
models and students who are taught using discovery
learning models. Most students who have low attitudes
towards physics do not like physics lessons so that when
studying, students pay less attention to the teacher's
explanation or even do not listen to the teacher's
explanation. There are even some students who do not
know the basic knowledge of physics subjects. If the
basics of physics lessons are not known, it will be
difficult to understand to continue to the next material,
so there is definitely no time to study (Nurmasyitah et
al., 2022).

Other difficulties experienced by students in class
such as there are still students who are always behind in
doing physics assignments with the specified time. This
is in line with the research of Tullis et al. (2020), Analysis
of Student Attitudes Towards Physics Subjects at SMA
Ferdy Ferry Putra, Jambi City, which states that
students' attitudes towards physics lessons dominate the
sufficient category, this is because many students
consider physics difficult, resulting in students' ability to
learn also decreasing. Research conducted by Rizkita et
al. (2022) states that there are still many students who do
not understand physics lessons because students'
attitudes tend to be negative towards physics lessons,
such as not liking physics lessons, not being interested
in adding time to study physics and considering physics
to be difficult. Research conducted by Suwonjandee et
al. (2018), found that both teachers and students in
Thailand in solving physics problems did not try to
understand the problems contained in the questions and
only tried to find what formula was used to solve the
problem. This causes students' negative attitudes to
increase, so that when given problems with a new
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model, students tend to have difficulty. The problem-
solving ability of physics taught using a problem-based
learning model with low physics attitudes obtained an
average score of 32.33.

In classes taught using the discovery learning
model, an average score of 30.67 was obtained, so it can
be concluded that students in class X1 have a higher
average problem-solving ability score than students in
class X2. There is no interaction between learning
models and attitudes in physics on students' physics
problem-solving abilities. This study was conducted to
determine the influence of problem-based learning
models and discovery learning models seen from the
differences in students' attitudes in physics on students'
physics problem-solving abilities in class X of SMA
Negeri 7 Luwu Utara. From this study, it is known that
learning by implementing problem-based learning
models provides a new influence for students to further
improve their physics problem-solving processes and
abilities. Because learning by implementing problem-
based learning models provides opportunities for
students to decide what experiences they focus on, what
abilities they want to develop, and how to find concepts
from the experiences they want to experience by
thinking independently constructing ideas that exist in
themselves through active and enjoyable learning.

This is in line with research conducted by
(Hidaayatullaah et al., 2020), the results of the study
showed that the application of the PBL model can
increase students' learning activities and physics
problem-solving abilities. Students are required to
develop their abilities in learning so that they can form
their own knowledge and find meaning from something
that has been learned indirectly, they can remember
what they have learned longer. Learning by
implementing a problem-based learning model can
make teaching and learning activities valuable, fun and
active. Through the problem-based learning model,
students can find concepts and then put forward ideas
that they already have and test and discuss these ideas
openly. This can certainly help students to build their
abilities, one of which is the ability to solve physics
problems. This is in line with Smith et al. (2022), which
states that the problem-based learning model does not
expect students to just listen, take notes, then memorize
the lesson material, but through PBL students actively
think, communicate, search for and process data, and
finally conclude. Furthermore, Purnama et al. (2021),
stated that the problem-based learning model is a
learning model that presents real-life problems as the
center of learning so that students can learn to solve
these problems.

Based on the research conducted and the results of
statistical tests (Casula et al., 2021; Quick & Inwinkl,
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2020), it shows that the three hypotheses are proven,
while the fourth hypothesis is not proven and states that
there is no interaction effect between the learning model
and attitudes in physics on the physics problem-solving
ability of class X students of SMA Negeri 7 Luwu Utara.
We can see in Figure 1 that the lines do not intersect. This
means that there is no interaction between the two even
though the average score of the physics problem-solving
ability test for class X1 is higher than class X2. The
absence of interaction between the learning model and
attitudes in physics on the physics problem-solving
ability of students is thought to be caused by the strength
of each variable's influence. The findings in this study
conclude that there is a strong main influence of the
independent variables and moderator variables on the
dependent variable. In addition, there are other factors
that emerge in the study that affect students' physics
problem-solving ability that are not directly measured in
this study. These factors include student activity,
student self-confidence, student learning motivation,
and the ability to work together in groups.

Student activity plays an important role in
determining how effectively they can absorb material
and apply it in problem solving. Self-confidence also
contributes significantly, because confident students are
more likely to face challenges with a positive attitude
and try to find solutions. Motivation to learn is the main
driver for students to continue trying to understand
complex physics concepts (Silverman, 2015). Finally, the
ability to work together in groups allows students to
exchange ideas and strategies in solving problems,
thereby increasing the effectiveness of problem solving
as a whole. Overall, these factors show the importance
of a holistic approach in education that focuses not only
on academic aspects, but also on psychological and
social aspects in developing students' problem-solving
abilities. The problem-based learning model is very
influential in achieving students' physics problem-
solving abilities, because in the model students are
required to work together with group friends by sharing
tasks in working on group assignments. The activeness
of students in the learning process is very helpful and
encourages to create a fun and interesting learning
atmosphere. This learning model can also support
students' curiosity with the knowledge they learn.

Conclusion

Based on the analyzed research data, it can be
concluded that there is an influence of learning models
and attitudes in physics on the problem-solving abilities
of class X students of SMAN 7 Luwu Utara. Based on the
results and conclusions in this study, the researcher has
several suggestions for further researchers who want to

160



Jurnal Penelitian Pendidikan IPA (JPPIPA)

apply problem-based learning models to prepare and
present problems in the form of animations or videos
related to everyday life so that students are more
interested in the learning process.

Acknowledgments
Thanks to all parties who have supported the implementation
of this research. I hope this research can be useful.

Author Contributions

Conceptualization, R. L. S.; methodology, M. S. A ; validation,
K.; formal analysis, R. L. S,; investigation, M. S. A,.; resources,
K.; data curation, R. L. S.: writing —original draft preparation,
M. S. A; writing —review and editing,K.: visualization, R. L. S.
All authors have read and agreed to the published version of
the manuscript.

Funding
Researchers independently funded this research.

Conflicts of Interest
The authors declare no conflict of interest.

References

Anbiya, K., Muhibbudin, Khaldun, I, & Yusrizal.
(2023). Integration of Problem-Based Learning
Model with Guided Inquiry Worksheet to Enhance
Scientific Process Skills and Critical Thinking
Abilities. Jurnal Penelitian Pendidikan IPA, 9(10),
8328-8334.
https://doi.org/10.29303 /jppipa.v9il0.4724

Asrizal, Mufit, F., Azriyanti, R., Dewi, U. P., & Putra, N.
(2023). Meta Analysis of the Effect Integrated
Teaching Materials with Problem Based Learning
Models on Students” Problem Solving Ability in
Physics Learning. Jurnal Penelitian Pendidikan IPA,
9(12), 1323-1334.
https:/ /doi.org/10.29303/jppipa.v9i12.4368

Astalini, A., Kurniawan, D. A., & Sumaryanti, S. (2018).
Sikap Siswa Terhadap Pelajaran Fisika di SMAN
Kabupaten Batanghari. [IPF (Jurnal Ilmu Pendidikan
Fisika), 3(2), 59.
https:/ /doi.org/10.26737 /jipf.v3i2.694

Capriconia, J., & Mufit, F. (2022). Analysis of Concept
Understanding and Students” Attitudes towards
Learning Physics in Material of Straight Motion.
Jurnal Penelitian Pendidikan IPA, 8(3), 1453-1461.
https:/ /doi.org/10.29303 /jppipa.v8i3.1381

Casula, M., Rangarajan, N., & Shields, P. (2021). The
potential of working hypotheses for deductive
exploratory research. Quality & Quantity, 55(5),
1703-1725.  https://doi.org/10.1007/s11135-020-
01072-9

Dewi, N. N. A. P, & Agustika, G. N. S. (2023). The
Problem-Based Learning Model in Mathematics

January 2025, Volume 11, Issue 2, 153-163

Subjects by Controlling the Critical Thinking
Ability of Elementary School Students. Mimbar
Ilmu, 28(1), 23-31.
https:/ /doi.org/10.23887 /mi.v28i1.57913

Dewi, W.S,, Siregar, R., Putra, A., & Hidayati, H. (2023).
Effect of Problem-Based Learning Model on
Students’ Physics Problem Solving Ability: A
Meta-Analysis. Jurnal Penelitian Pendidikan IPA,
9(4), 2103-2109.
https:/ /doi.org/10.29303 /jppipa.v9i4.3291

Evendi, Saputri, M., Miza, H., & Hamid, A. (2024).
Analysis of Students’ Difficulties in Solving
Physics Problems Using Polya’s Theory. Jurnal
Penelitian  Pendidikan IPA, 10(9), 6525-6532.
https:/ /doi.org/10.29303 /jppipa.v10i9.7127

Gunawan, F. I, & Lagut, N. M. (2020). Analysis of
problem-solving skills in material probability in
Kanisius Pakem vocational high school. Journal of

Physics:  Conference  Series, 1470(1), 012037.
https:/ /doi.org/10.1088/1742-
6596,/1470/1/012037

Handayani, F., Wijaya, N. E., Astuti, E. J]., Wandani, R,
& Sandari, T. (2021). Hubungan Sikap Siswa
Terhadap Hasil Belajar Fisika di SMA N 10 Kota
Jambi. Media Penelitian Pendidikan: Jurnal Penelitian
Dalam Bidang Pendidikan Dan Pengajaran, 15(1), 1-6.
https:/ /doi.org/10.26877 / mpp.v15i1.7079

Hasanah, U., & Sari, P. M. (2023). Effect of Problem
Based Learning Model toward the Ability of
Science Literacy in 3rd Grade Students. Jurnal
Penelitian Pendidikan IPA, 9(12), 11373-11378.
https:/ /doi.org/10.29303 /jppipa.v9i12.5866

Helmi, M., Asrial, A., & Hariyadi, B. (2023). Effect of
Problem-Based Learning Model on High School
Students’  Critical ~ Thinking  Ability in
Biotechnology Viewed from the Level of
Confidence. Jurnal Penelitian Pendidikan IPA, 9(9),
6870-6876.
https:/ /doi.org/10.29303 /jppipa.v9i9.4067

Hidaayatullaah, H. N., Dwikoranto, Suprapto, N.,
Mubarok, H. & Wulandari, D. (2020).
Implementation of Problem Based Learning to
Train Physics Students” Problem Solving Skills.
Journal of Physics: Conference Series, 1491(1), 012053.
https:/ /doi.org/10.1088/1742-
6596,/1491/1/012053

Mashuri, N., Hermanto, I. M., Sinaga, P., & Hasanah, L.
(2021). Evaluation of collaborative problem-
solving skills: Students social and cognitive skills
on the parabolic motion material. Journal of Physics:

Conference Series, 1806(1), 012038.
https:/ /doi.org/10.1088/1742-
6596/1806/1/012038

161



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Mukhlis, M., Sa’dijah, C., Sudirman, S., & Irawati, S.
(2024). Students’ Thinking Literacy Process in
Mathematical Problem-Solving. Jurnal Penelitian
Pendidikan IPA, 10(5), 2337-2345.
https:/ /doi.org/10.29303 /jppipa.v10i5.7676

Nurmasyitah, N., Lubis, N. A., & Derlina, D. (2022).
Design a Problem-Based Basic Physics E-Module
Using Flip PDF Corporate Edition. Jurnal Penelitian
Pendidikan IPA, 8(4), 2411-2417.
https:/ /doi.org/10.29303 /jppipa.v8i4.1984

Permatasari, C. P., Yerizon, Y., Arnawa, I. M., & Musdi,
E. (2020). Improving Students’” Problem-Solving
Ability through Learning Tools Based on Problem
Based Learning. Journal of Physics: Conference Series,
1554(1), 012017. https://doi.org/10.1088/1742-
6596,/1554/1/012017

Ploj-Virti¢, M. (2022). Teaching science & technology:
Components of scientific literacy and insight into
the steps of research. International Journal of Science
Education, 44(12), 1916-1931.
https://doi.org/10.1080/09500693.2022.2105414

Pratiwi, H. Y., Jufriadi, A., Trisilawati, C. V., Ayu, H. D.,
& Sujito, S. (2021). Analysis of concept
understanding and skill of problem solving on
circular motion topic using Creative Problem
Solving model. Journal of Physics: Conference Series,
1869(1), 012196. https://doi.org/10.1088/1742-
6596,/1869/1/012196

Purnama, J., Nehru, N., Pujaningsih, F. B., & Riantoni, C.
(2021). Studi Literatur Model Problem Based
Learning Terhadap Kemampuan Pemecahan
Masalah Siswa. Edumaspul: Jurnal Pendidikan, 5(2),
272-277.
https:/ /doi.org/10.33487 /edumaspul.v5i2.1687

Quick, R, & Inwinkl, P. (2020). Assurance on CSR
reports: Impact on the credibility perceptions of
non-financial information by bank directors.
Meditari  Accountancy Research, 28(5), 833-862.
https:/ /doi.org/10.1108/ MED AR-10-2019-0597

Rahmana, F., Susilawati, S.,, & Kosim, K. (2021).
Efektivitas Perangkat Pembelajaran Fisika Berbasis
Masalah Berbantuan Video untuk Meningkatkan
Kemampuan Pemecahan Masalah Peserta Didik
pada Materi Elastisitas. Jurnal Penelitian Pendidikan

IPA, 7(Speciallssue), 326-330.
https:/ /doi.org/10.29303 /jppipa.v7iSpeciallssue.
1237

Rizkita, N. I., & Mufit, F. (2022). Analisis Pemahaman
Konsep dan Sikap Siswa Terhadap Belajar Fisika
Pada Materi Hukum Newton Tentang Gerak.
Jurnal Eksakta Pendidikan (JEP), 6(2), 233-242.
https:/ /doi.org/10.24036/jep/vol6-iss2 /599

Sagatbek, A., Oni, T. K., Adah Miller, E., Gabdullina, G.,
& Balta, N. (2024). Do High School Students Learn

January 2025, Volume 11, Issue 2, 153-163

More or Shift Their Beliefs and Attitudes Toward
Learning Physics with the Social Constructivism of
Problem-Based Learning? Education Sciences,
14(12), 1280.
https:/ /doi.org/10.3390/ educsci14121280

Salma, A., Fitria, D., & Syafriandi, S. (2020). Structural
Equation Modelling: The Affecting of Learning
Attitude on Learning Achievement of Students.
Journal of Physics: Conference Series, 1554(1), 012056.
https:/ /doi.org/10.1088/1742-
6596/1554/1/012056

Sandra, R. O,, Igbal, M., & Abimantara, A. Y. (2021).
Pengaruh Sikap Siswa Terhadap Hasil Belajar
Fisika Kelas X MIPA di SMAN 11 Kota Jambi.
Jurnal Sains dan Pendidikan Fisika, 17(1), 48.
https:/ /doi.org/10.35580/jspf.v17i1.15791

Sheldrake, R., Mujtaba, T., & Reiss, M. J. (2019). Students’
Changing Attitudes and Aspirations Towards
Physics During Secondary School. Research in
Science Education, 49(6), 1809-1834.
https:/ /doi.org/10.1007 /s11165-017-9676-5

Silverman, M. P. (2015). Motivating Students to Learn
Science: A Physicist’s Perspective. Creative
Education, 06(18), 1892-1992.
https:/ /doi.org/10.4236/ce.2015.618203

Siregar, R., Sirait, M., & Audina, N. (2022). Meta-Analisis
Pengaruh Model Pembelajaran Problem Based
Learning Terhadap Kemampuan Pemecahan
Masalah Fisika Pada Siswa. Lensa: Jurnal
Kependidikan Fisika, 10(2), 65.
https://doi.org/10.33394/j-1kf.v10i2.6305

Smith, K., Maynard, N., Berry, A., Stephenson, T,
Spiteri, T., Corrigan, D., Mansfield, ]., Ellerton, P.,
& Smith, T. (2022). Principles of Problem-Based
Learning (PBL) in STEM Education: Using Expert
Wisdom and Research to Frame Educational
Practice.  Education  Sciences,  12(10),  728.
https:/ /doi.org/10.3390/ educsci12100728

Sturm, N., & Bohndick, C. (2021). The Influence of
Attitudes and Beliefs on the Problem-Solving
Performance. Frontiers in Education, 6, 525923.
https:/ /doi.org/10.3389/feduc.2021.525923

Suwandi, A. F., Sahidu, H., & Gunada, I. W. (2021).
Effectiveness of Problem-based Learning Model
Devices with Multiple Intelligences Approach to
Improve Learners” Physics Problem-Solving Skills.
Jurnal Penelitian Pendidikan IPA, 7(Speciallssue),
238-243.
https:/ /doi.org/10.29303 /jppipa.v7iSpeciallssue.
1064

Suwonjandee, N., Mahachok, T., & Asavapibhop, B.
(2018). Evaluation of Thai students and teacher’s
attitudes in physics using Colorado Learning
Attitudes about Science Survey (CLASS). Journal of

162



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Physics:  Conference  Series, 1144,  012124.
https://doi.org/10.1088/1742-
6596,/1144/1/012124

Todd, C. (2023). Affective memory, imagined emotion,
and bodily imagery. Synthese, 202(5), 152.
https:/ /doi.org/10.1007 /s11229-023-04372-3

Tullis, J. G., & Goldstone, R. L. (2020). Why does peer
instruction benefit student learning? Cognitive
Research: Principles and Implications, 5(1), 15.
https:/ /doi.org/10.1186/s41235-020-00218-5

Verissimo, C., Pereira, L., Fernandes, A., & Martinho, R.
(2024). Complex problem solving as a source of
competitive advantage. Journal of Open Innovation:
Technology, Market, and Complexity, 10(2), 100258.
https:/ /doi.org/10.1016/j.joitmc.2024.100258

Wahyudi, W., Nurhayati, N., & Saputri, D. F. (2022).
Effectiveness of Problem Solving-based Optics
Module in Improving Higher Order Thinking
Skills of Prospective Physics Teachers. Jurnal
Penelitian ~ Pendidikan IPA, 8(4), 2285-2293.
https:/ /doi.org/10.29303 /jppipa.v8i4.1860

Yew, E. H.]., & Goh, K. (2016). Problem-Based Learning;:
An Overview of its Process and Impact on
Learning. Health Professions Education, 2(2), 75-79.
https:/ /doi.org/10.1016/j.hpe.2016.01.004

Zakirman, Widiasih, W., Sukmayadi, D., Aprianti, R., &
Nadiyyah, K. (2023). New Pattern to Improving
Student Physics Learning Outcomes. Jurnal
Penelitian ~ Pendidikan IPA, 9(9), 7439-7444.
https:/ /doi.org/10.29303 /jppipa.v9i9.3324

January 2025, Volume 11, Issue 2, 153-163

163



