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Development of a Physicist-Muslim comic for Newton’s law of motion:
a needs analysis from teachers’ and students’ perspectives
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Newton’s Law of Motion is one of the challenging concepts that require the use of various types of resources as teaching and learning aids
to improve students’ understanding of the concept. Hence, this research was conducted to analyze the need for developing an al-Qura
integrated learning aid in the form of a comic for the Newton’s Law of Motion concept from the perspectives of teachers and students.
The research design employed a survey study, utilizing teacher and student questionnaires as the primary research instruments. A total ¢
20 physics teachers and 384 senior high school students in West Sumatra were selected using a simple random sampling technique as t
sample of this research. The data were analyzed using descriptive statistics. The findings indicated that 65% teachers and 72.9% studen
agreed that Newton’s Law of Motion is a difficult concept to teach and learn. The findings also showed that only 55% of teachers employed
Quranic verses to teach Physics concepts, but no teachers used educational comics in their teaching and learning sessions. However, 79.4
of students assumed that the educational comic could help them enhance their understanding of the Physics concept. In addition, the finding
show that 121 students have the Visual-Auditory-Kinesthetic (VAK) learning style as their most dominant learning preference; meanwhile,
95% of the learning resources only facilitate the visual learning style. Additionally, 90.6% of students state the need for the integration of
the Al-Quran, which highlights the relevance of Newton’s Law. In conclusion, there is a heed to develop an Al-Quran integrated learning
resource in the form of a comic for the Newton’s Law of Motion concept, targeting the VAK learning style. The learning resource is designed
to enhance conceptual understanding among students with diverse learning styles.
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1. Introduction Ministry of Education, Culture, Research and Technology of
the Republic of Indonesia, this curriculum has a characteris-
Physics is a branch of science that studies physical phenortic known as the Profil Pelajar Pancasila (Pancasila Student
ena through theory, observation, and experimentation [1]. IfProfile), containing elements of faith and devotion to God
the physics learning process, students are trained to condutmighty as well as noble morals, global diversity, coop-
simple research on natural phenomena. Students learn &ation, independence, critical reasoning, and creativity [3].
identify a problem, formulate a hypothesis, design a sim-This demonstrates the connection between science and reli-
ple experiment, conduct the experiment, analyze data, dra@ious values, which can motivate students to improve in all
conclusions, and communicate experimental results in writaspects of life.
ing and orally. However, abstract physics concepts often The Organization for Economic Cooperation and Devel-
make it difficult for students to connect these abstract ideaspment (OECD) consistently assesses the quality of a coun-
to real-world phenomena. Many students struggle to undettry’s education through the Program for International Stu-
stand physics concepts because they have to memorize ndent Assessment (PISA), evaluating student achievement ev-
merous formulas [2]. In addition, students’ ability to solve ery three years. PISA assessments focus on literacy in read-
physics problems is generally low. This is because studeni®g, mathematics, and science. Indonesian PISA scores in
tend to memorize formulas without understanding the underscience from 2006 to 2022 are shown in Fig. 1.
lying concepts or being able to analyze physics problems ef-  Figure 1 shows the fluctuation of Indonesia’s PISA scores
fectively. This is a challenge that can affect the effectiveness, science over the last six PISA periods. This data indicates
of physics learning. that the quality of science education in Indonesia remains rel-
Physics learning in Indonesia currently follows the atively low. Although a notable improvement was recorded
Merdeka curriculum, which focuses on two main aspectsin 2015, the scores declined again in 2018 and continued to
conceptual understanding and process skills. Based on thdrop in 2022. The science score in the 2022 PISA assessment
Educational Standards, Curriculum and Assessment Boangas 383, nearly identical to the score obtained in 2012. This
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decline is believed to have been influenced by the disruptions
caused by the COVID-19 pandemic, which significantly hin-  Conceptual understanding plays a crucial role in the con-
dered teaching and learning activities, resulting in reducedtruction of new knowledge, including in physics learning
effectiveness in students’ conceptual understanding. Accord6]. However, many students struggle to grasp physics con-
ing to PISA, Indonesian students show inadequate literacy isepts [7-9], analyze them accurately, and are often prone to
several domains, including interpreting information and the-misconceptions [7]. The low conceptual understanding can
ories, analyzing and solving complex problems, using scilead to misconceptions, which may increase cognitive con-
entific tools and procedures, and conducting investigationdlict [10-12] and result in frustration or overconfidence, both
Science learning in schools encompasses disciplines such agwhich can reduce students’ motivation to learn [13].
physics, chemistry, and biology, and the delivery can be car- If misconceptions are not addressed through appropriate
ried out either integratively or as separate subject areas.  remediation, they may persist and obstruct students’ ability
Physics education in the 21st century aims to foster stuto construct and deepen their understanding of physics con-
dents’ reasoning abilities, critical thinking abilities, and deepcepts [12]. These misconceptions may also be passed down
understanding [4,5]. To achieve these goals, the emphasis future generations if students who hold them become ed-
is placed on building conceptual understanding and develcators. Therefore, early remediation of misconceptions is
oping students’ problem-solving skills. This approach con-essential [12, 14]. Moreover, students’ low conceptual un-
trasts with traditional physics instruction, which often prior- derstanding will hinder their ability to generate and solve
itizes procedural problem-solving exercises and encouraggwoblems, as part of the higher-order thinking skills needed
rote memorization of formulas rather than fostering meanin learning physics in the 21st century.

ingful understanding. Conceptual understanding and motivation in learning
This traditional approach remains prevalent inphysics have a significant relationship-psychological factors,
the Indonesian education system. According toincluding learning, motivation, and self-efficacy, influence

data from the Indonesian Ministry of Education’s conceptual knowledge. Students who possess high levels
National Examination (UN) results, available at of self-efficacy and motivation tend to have a deeper under-

https://hasilun.pusmenjar.kemdikbud.ga.ighysics consis- standing of physics concepts [15, 16]. This is because moti-
tently ranks as the lowest-performing subject compared twation encourages active engagement in learning, while self-
chemistry and biology. Physics National Examination resultefficacy fosters confidence in one’s ability to overcome aca-

data in West Sumatra, Indonesia, for 2015-2019 are presentef#mic challenges.

in Table I. Moreover, motivation is strongly linked to the develop-

The average score on the national physics examination iment of conceptual understanding. Students with high mo-
West Sumatra has shown a consistent and significant declirivation, especially those with a strong sense of self-efficacy,
in recent years. One of the main challenges faced by studentend to have clear goals, maintain commitment, and plan their
is solving analytical problems, particularly those involving learning in a structured manner. Confidence in their abilities
the application of force-related concepts, such as dynamic#creases their motivation to learn and understand physics
work and energy, and momentum. Examination data indicateoncepts [15, 17]. In this regard, motivation also plays an
that many students struggle to apply Newton's Second andssential role in organizing students’ actions to achieve their
Third Laws when solving more complex problems. goal of success.

A common difficulty involves analyzing the forces acting Motivation is a key element in supporting academic
on objects moving on inclined planes, which further com-achievement and effective learning processes [18, 19]. It
plicates their ability to evaluate the work done on such ob+efers to both internal and external drives that initiate, direct,
jects. These findings suggest that students’ difficulties in uner sustain certain behaviors [20]. Motivation significantly in-
derstanding Newton’s Laws may be a fundamental issue afluences students’ interest in learning, which in turn affects
fecting their ability to master other related topics in physics.their academic performance [21]. Motivation is the primary
Consequently, this points to a potentially low level of con-mechanism of behavior that is goal-oriented and instructs a
ceptual understanding among students in physics. person to take action to accomplish their objectives [22].
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Motivation plays a crucial role in creating learning en- 3. To identify the learning resources used by students and

vironments that encourage students’ active participation in teachers in learning physics, as well as students’ per-
various learning activities [23]. Higher levels of learning ceptions of the need for comics as a physics learning
motivation are positively correlated with improved student resource.

achievement [24]. Therefore, motivation has a considerable
impact on the effectiveness of the learning process. Teachers

can foster student motivation by understanding and respond- This research represents the initial phase (‘Analyze”

ing to their learning qeeds, thus encouraging more active erb'tage) of the Physicist-Muslim comic development project,
gagement [25]. In this context, the use of learning resourcegyich js developed using the ADDIE model. This research
such as comics can be one solution to strengthen students;qyides the fundamental foundation for developing an ap-
conceptuql understanding and motivation in Iearm'ng phys'cspropriate Physicist-Muslim comic aimed at enhancing stu-
Yulianti et al. (2016) demonstrated the effectiveness ofyenis' conceptual understanding of physics, particularly re-
using comics as a learning tool for interpreting and imple-y54ing Newton's Laws. This comic is also expected to serve
menting science [26]. This is because presenting SCIeNCEs 4 innovative learning resource that accommodates diverse

through illustrations in comic books is often more engagingsy gent learning styles and presents physics concepts in a
and accessible than simply stating abstract facts. Similarly,qextyal and enriched manner, incorporating religious val-
Ozdemir & Eryllmaz (2019) found that instructional comics ;g

contribute to creating a more enjoyable learning experience
[27]. In addition, the direct and straightforward language

used in comics has the potential to spark students’ interest id- Meéthods
science and motivate them to read further [28]. Another stud
also shows that comic-based learning increases students’ i

terest and enjoyment in the subject matter, whereas tradirhis study is descriptive research using a quantitative ap-
tlonal_ textbooks_may have the_opposne effect [29]._ Beyo”dproach in the form of a survey design [33]. It aimed to pro-
learning strategies and materials, students’ leaming stylegge 5 quantitative description of students’ and teachers’ atti-
also play a significant role in determining learning successy,ges and perceptions regarding challenges in physics learn-
Ther.efore,.when selectmg learning resources apd strateglqﬁg_ In this study, the researcher surveys a sample of the pop-
consideration should be given to students’ learning styles. ,jation to describe attitudes, opinions, behaviors, or charac-
The concept thatindividuals have different learning styleSerisics of the population. Quantitative data were collected
was first popularized in the 1970s [30]. Early studies revealeghoygh questionnaires and analyzed statistically to describe
that learners tend to have specific preferences in processifgngs in responses to the research questions. The general
and acquiring new information [31]. Many learning theoriessteIOS in conducting a survey study include determining re-
suggest that aligning instructional design with these learnggg,ch objectives, identifying the population and sample, de-

ing styles can improve the educational process. Since thegigning and validating instruments, collecting and analyzing
teachers have frequently employed learning style mventone%ata, drawing conclusions, making recommendations, and re-
especially in the implementation of the Merdeka curriculumpomng and disseminating findings [33, 34].

in Indonesia, to gain insight into students’ learning prefer-
ences and help them better understand how they learn. 2 2 population and sample
Learning styles are typically measured using instruments
grounded in established theories of learning preferences. Orhe population in this study was 17,673 public senior
widely used tool is the Learning Style Inventory (LSI), a high school students in Padang, West Sumatra, during the
guestionnaire designed to assess and identify individual2023/2024 academic year, who were enrolled in physics
strengths and learning preferences [32]. Understanding stiwourseshttps://dapo.kemdikbud.go.id/ The sample com-
dents’ learning styles can support the development of effecprised 384 students and 20 physics teachers, selected using
tive study habits and foster greater engagement and motiva simple random sampling technique. The student partici-
tion throughout the learning process. pants consisted of 186 female and 198 male students, with
This research aims to analyze the need for developingn age range of 15-18 years, representing 17 public senior
the Physicist-Muslim Comic based on students’ and teachersiigh schools in Padang that have implemented the current
perceptions. This research was conducted with the followinglerdeka curriculum. The sample size for this study was de-
objectives: termined using the formula provided by Krejcie & Morgan

1. To obtain information related to physics topics that are(lgz_?]) [35].{ inati hool bli ior hiah school
considered difficult based on student and teacher per- € participating schools were public senior high SChoo's
ceptions. under the supervision of the West Sumatra Provincial Edu-

cation Office, representing both central and peripheral areas
2. To identify the learning activities required by studentsof Padang City. These schools serve students from di-
and teachers in carrying out physics learning. verse

4. To identify students’ learning style preferences.

.1. Research design
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TABLE Il. The component of the students’ needs analysis questionnaire.

Num. Aspects Indicators Item numbers Response Type
1 Learning a. Visual a. A1-A5 4-point Likert scale
Style b. Audio b. A6-A10
c. Kinesthetics c. A11-A15
2 Physics a. Difficult topics in physics a. B1-B3 checklists and
Learning b. Learning activities b. B4-B5 short answers
c. Learning resource c. B6-B12
3 Force and Students’ attitudes and C1-C22 4-point
Newton’s perceptions towards learning the Likert scale
Laws topic of Forces and Newton’s Laws

TABLE Ill. The component of the students’ needs analysis questionnaire for learning style.

Learning Style Questionnaire Items
Visual (V) | like to learn by reading information about the topic being studied
| easily remember information presented in the form of pictures
| easily remember the size, shape, and color of objects
I learn best by watching someone do it first
I am good at following written rather than verbal instructions
Auditory (A) | like to learn by listening and discussing with friends
| easily learn something when [ listen to the teacher’s explanation
| like to discuss in small groups
| understand one or more foreign languages
| understand the learning topic well when | listen to the teacher’s recorded explanation
Kinesthetic (K) I like to do work directly
| easily understand a concept if | am involved in hands-on activities to prove the concept
I am skilled in using practicum tools or learning media
| like to do learning activities that involve physical activity
| like to learn physics through hands-on experiences

socio-economic backgrounds. Indonesian is used as the puiccational research, particularly for measuring individuals’

mary language of instruction. Additionally, the students’ so-opinions, attitudes, and behaviors toward specific phenom-
cial environment reflects strong cultural and religious valuesena [37]. This questionnaire used a 4-point Likert scale
as evidenced by the implementation of daily spiritual activ-(Strongly Agree, Agree, Disagree, Strongly Disagree). The
ities and the availability of prayer facilities (musholla) on 4-point scale was selected to minimize the tendency of re-

school premises. spondents to choose a neutral midpoint, which may reduce
the accuracy of the responses [38].
2.3. Research instruments The measurement of students’ learning styles in this

study was adapted from the VARK learning style model
The instruments used in this research were questionnaires f{89] and the Learning Style Inventory (LSI) developed
both teachers and students. These needs analysis questitay- Middlesex Community Collegéhftps://www.middlesex.
naires were developed by the researcher, based on relevanass.edu/ace/downloads/Isi.pdThe instrument was mod-
theoretical frameworks and findings from preliminary field ified to suit the context of physics learning, focusing on the
observations. The student questionnaire focused on analythiree dominant learning styles: visual, auditory, and kines-
ing student learning styles, experiences in physics learninghetic. This adaptation was made based on the consideration
and students’ perceptions of Force and Newton’s Laws. Théhat VAK is widely recognized and commonly applied in the
indicators used in the student needs analysis questionnaieglucation community. The questionnaire items used to iden-
are presented in Table II. tify students’ learning style tendencies are presented in Ta-

The student needs analysis instrument employed a Likertle 111.

type response scale based on levels of agreement [36]. The The teacher questionnaire was designed to gather insights
Likert scale is widely recognized as an essential tool in edinto how physics instruction is currently implemented, the
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TABLE IV. The component of the teachers’ needs analysis questionnaire.

Aspects Indicators Item numbers Response Type
Physics a. Difficult topics in physics B1-B19 checklists and
learning b. Learning activities short answers

c. Learning resource

TABLE V. The component of the students’ needs analysis questionnaire.

Num. Aspects Indicators Item numbers Response Type

1 Learning Style a. Visual a. A1-A5 4-point Likert scale
b. Audio b. A6-A10
c. Kinesthetics c. A11-A15

2 Physics Learning a. Difficult topics in physics a. B1-B3 checklists and short answers
b. Learning activities b. B4-B5
c. Learning resource c. B6-B12

3 Force and Newton’s Laws Students’ attitudes and C1-C22 4-point Likert scale

perceptions towards learning the
topic of Forces and Newton’s Laws

types of learning resources used in the classroom, and the |

Obtain data collection permission ‘

perceived need for the development of physics comics that 1
Integrate Qur_amc Valges‘ The indicators usgd in the teacher | Explain the research objectives to teachers and students ‘
needs analysis questionnaire are presented in Table IV. [ |

The teachers’ and students’ need analysis questionnaires | Provide instruments for teachers and students |
were validated by six experts, comprising four physics lec- | |
tUrerS, one gl’“dance and COUnse“ng |eCtUrer, and one phySICS | Explain the guidelines for filling out the instrument to teachers and students ‘
teacher. Content validity was assessed based on the rele- I

vance and clarity of the items. The Content Validity Index for |
Items (I-CVI) was used to evaluate item validity. According |
to Lynn (1986), when six or more experts assess the instru- :
ment, each item must have an I-CVI value of at least 0.78 to | i kit |
be considered valid [40]. Based on the analysis of the I-CVI, 1

the values for the items in the teachers’ and students’ ques- | Report research results |
tionnaires, _wh|ch ranged from 0.80 to 1.00, indicate SIroNg-, - ke 2. Data collection procedure.

content validity.

Filling out instruments by teachers and students |

Reliability of the instruments was measured using Cron-, ¢
bach’s Alpha and the Kuder-Richardson Formula 20 (KR-
20), with a reliability coefficient of 0.70 or higher consid- The data in this study were analyzed using descriptive statis-
ered acceptable [41]. The results of the validity and reliatical methods, specifically through the use of percentages, to
bility analysis of the teachers’ and students’ needs analysiiterpret responses from the questionnaires [33]. Descriptive
guestionnaires are summarized in Table V. statistical analysis is a method to summarize and present data
in a manner that is clear and easy to interpret. This method
helps to provide an overview of the characteristics and ten-
dencies reflected in the collected data. Additionally, students’
learning styles were categorized based on the total score of
the most frequently selected items, indicating their dominant
The data collection technique used in this study was the sutearning preferences.
vey questionnaires. These questionnaires were designed to
gather students’ and teachers’ perceptions regarding physies  Results and discussion
learning at the senior high school level. The instruments
were administered via Google Forms to facilitate efficient andThe needs analysis in this research was conducted based on
wide-reaching distribution. The data collection procedureshe perceptions of both teachers and students. Challenging
implemented in this research are illustrated in Fig. 2. physics topics were identified from the perspectives of these

Data analysis technique

2.4. Data collection
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TaBLE VI. The content validity and reliability of teachers’ and students’ need analysis questionnaires.

Num. Instruments Indicators Mean I-CVI Reliability
1 Student a. Learning Style 0.99 0.753
Questionnaire b. Physics Learning 0.99 0.738
c. Force and Newton’s Laws 1.00 0.814
2 Teacher Physics Learning 1.00 0.713

Questionnaire

two groups. This study also explored the types of learning Perception about Newton's Laws
activities and learning resources considered necessary to sug_ '’ .
port physics learning. Furthermore, this research also identi-< * =

65,0
fied students’ learning styles in studying physics, providing a ;2 . . 35,0
20
0 - ]

more comprehensive understanding of their learning needs.
3.1. Difficult topics in physics Students feachers

mDifficult mEasy

Percentage (%

Physics content at the senior high school is characterized bﬁ! , , ) )
its emphasis on fostering a deep understanding of fundame _IGURE’3. The Students’ and Teachers’ Perceptions of the Topic
tal principles and their practical application. In Indonesia, the'\€/1on's Laws.
physics curriculum for senior high schools is aligned with the . .
Merdeka curriculum, which allows schools and teachers th&/Nich presents the views of both students and teachers re-
flexibility to adapt learning materials to suit students’ needgJarding the complexity of learning Newton’s laws.
and potential. Based on the data obtained, 65% of teachers and 72.9% of
This study identified physics topics perceived as chalstudents stated that Newton's Laws are among the most chal-
lenging to learn and teach, based on the perspectives of bot@nging topics for students to understand and learn. Accord-
students and teachers. The identification focused on 15 maifg to students’ perceptions, there are several specific chal-
physics topics covered in Grades X and XI. A summary of thdenges they encounter when studying Newton's Laws. First,
topics considered most challenging is presented in Table ViIstudents struggle to analyze the concept of force acting on
Overall, students perceive all physics topics taught irobjects. This difficulty is related to interpreting free-body
Grades X and XI as challenging. 46.4% of students statedliagrams, breaking forces into vector components, and de-
that dynamics was the most difficult physics topic. This topictermining the net force responsible for an object’s motion.
covers fundamental concepts such as various types of forceecond, students often struggle to comprehend the concepts
Newton’s Laws and their applications in daily life, and a par-and analyze phenomena related to Newton’s First Law. Third,
ticular emphasis on gravitational forces. The subtopic identimany students tend to memorize formulas without grasping
fied as most difficult by students relates to force and Newton’$he underlying principles of Newton’s Second Law, which
Laws. hinders their ability to solve related problems effectively. Fi-
In contrast, 65% of teachers reported that rotational dyhally, students also experience difficulties in solving prob-
namics and equilibrium of a rigid body are the most chal-lems and interpreting real-life phenomena that invaikev-
lenging topics to teach. According to teachers, students’ difton’s Third Law .
ficulties in understanding rotational dynamics stem primarily ~ Furthermore, the data obtained from the student question-
from challenges in force analysis. Moreover, students’ lim-naire on Newton's Law revealed that 62.8% of students ex-
ited mastery of Newton’s Laws further hinders their ability to perienced difficulties in understanding the concept of force
analyze torque and apply relevant concepts to rotational maand Newton'’s laws. In addition, 28.6% of students reported
tion problems. The fundamental principles of Newton'’s lawsthat although the learning resources they had used were var-
strongly support the topic of rotational dynamics, althoughied, these materials had not effectively supported their under-
the focus shifts towards the forces and torques that producstanding of Newton's Laws. Moreover, 93.8% of students
changes in rotational motion. This is reflected in the fact thattated that learning about Newton’s Laws should be sup-
50% of teachers also identified dynamics, including kinds ofported by experimental activities to enhance conceptual un-
forces and Newton’s laws, as difficult material to convey ef-derstanding. Similarly, 90.8% of students expressed the need
fectively to students. for learning resources that incorporate visual representations
Newton’s Laws are often regarded as challenging conto help clarify abstract concepts related to Newton’s Laws.
cepts for students to grasp. Both teachers and students coRurthermore, 90.6% students also believed that integrating
sistently identify Newton’s Laws as the most difficult physics Al-Quran verses, demonstrating the relevance of Newton'’s
topic to understand. This perception is illustrated in Fig. 3, laws to real-life phenomena, could improve their conceptual
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understanding and motivate them to study and apply Newtors [47]. Abstract physics material, the absence of engag-
ton’s Laws in daily life. ing instructional methods, limited conceptual understanding,
The findings of this study are consistent with previousprevalent misconceptions, and a mismatch between instruc-
research that also highlights students’ difficulties in learn-tional approaches and students’ learning preferences all con-
ing Newton’s Laws. Students frequently struggle to applytribute to these difficulties. Internal factors, such as students’
Newton’s laws of motion to real-life situations, particularly belief that physics is inherently complex and their inade-
Newton’s third law [42]. These difficulties often lead to mis- quate preparation for learning, further exacerbate these chal-
conceptions and hinder their ability to analyze related phelenges [48]. These findings highlight the complex interplay
nomena. Additionally, students encounter problems in perbetween the inherent complexity of physics topics and the
forming calculations and identifying the appropriate unitsmultifaceted obstacles students face in comprehending and
when applying Newton’s Laws, particularly Newton’s Third applying physics concepts. This emphasizes the need for
Law [43]. innovative learning strategies and interventions to enhance
Students’ limited conceptual understanding of force andphysics learning outcomes, such as the utilization of learn-
Newton’s Laws can negatively impact their comprehensioring activities and resources.
and learning outcomes in other physics topics, particularly
those related to mechanics, such as circular motion, gra\3.2. Learning activities
itational forces, and rotational dynamics [44]. To address
this issue, it is crucial to select suitable learning activitiesLearning activities play an essential role in enhancing student
and complementary instructional resources. The selection ¢fhgagement, conceptual understanding, and academic perfor-
such resources and activities should take into account stimance in physics. Empirical evidence suggests that learn-
dents’ learning needs, particularly in terms of their |earninging activities significantly influence students’ achievement in
styles and the specific characteristics of the subject matter. Physics [49]. Students’ involvement in the physics learning
Overall, the abstract physics concepts often make it chalProcess is essential to support the optimal attainment of learn-
lenging for students to relate these ideas to real-world phelnd objectives. This perspective highlights the importance of
nomena. Many students Strugg|e to grasp physics Concep@plementing diverse instructional methods that align with
due to the large number of formulas they are expected tgtudents’ learning needs in physics learning.
memorize [2]. Furthermore, students frequently demonstrate An analysis of learning activity needs in physics was con-
limited problem-solving ability in physics. This difficulty of- ducted based on the perceptions of both students and teach-
ten stems from a tendency to rely on memorization rathefrs. The results of this analysis are presented in Fig. 4.
than conceptual understanding, which hinders their ability to ~ Overall, both teachers and students emphasize the im-
analyze and solve problems effectively. Such challenges pogeortance of incorporating learning activities, such as exper-
a significant barrier to the effectiveness of physics learning. iments, simple projects, quizzes, virtual laboratories, and
Students’ understanding of physics concepts can be rdands-on experiences, into physics learning. Among these,
flected in their ability to provide relevant examples, explainexperiments are considered the most essential. A total of
concepts, draw conclusions, and classify information [45]_78.4% of students and 90% of teachers agree that conduct-
This previous study found that while students demonstratethg experiments in physics learning is highly necessary. Ex-
strong ability in classifying problems based on appropriatéPerimental activities have been shown to enhance students’
concepts, their ability to explain those concepts was at a modndependent learning skills [50], significantly improve learn-
erate level. However, their ability to generate relevant examing outcomes [51], and significantly increase both students’
ples and draw conclusions remained at a low level. conceptual understanding and interest in physics [52].
Although teachers and students identify different physics In addition to experimental activities, both students
topics as the most difficult, both groups attribute these diffi-and teachers consider hands-on experience and the creation
culties to the same underlying issue: a lack of conceptual urPf simple projects to be essential components of effective
derstanding of Newton’s laws. Teachers further emphasized
that students’ limited grasp of force and Newton’s laws nega- Learning Activities in Physics
tively affects their knowledge of other physics topics, partic- "
ularly rotational dynamics. 50
The findings of this study are consistent with previous < |

90.0
5 75.0 75.0
0
% 60 57,8
research indicating that students face significant challenges; © - 96 o
in learning Newton's Laws [46]. Masalesi (2022) reported £ o B
that students demonstrated a low level of conceptual under- I I

Standlng (mean SCOI’e. 37‘58) On the tOpIC Of NeWton’S LaW' ’ Experiement Simple Project Quiz Virtual Hands-on Oth
primarily due to conceptual difficulties and the presence of ' e ) Laboratory  experience
misconceptions. uStudents mTeachers

The challenges students encounter in learning physicsicure 4. The learning activities needed in physics based on stu-
are attributed to internal, curricular, and subject-specific facdents’ and teachers’ perceptions.

Percentage (%)

34 50
-— N
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physics instruction. Designing simple projects in physicsquestionnaire results obtained from both students and teach-
learning has been shown to increase student engagement, iers, the types of learning resources currently used in physics
prove learning outcomes, and foster a more enjoyable anishstruction are illustrated in Fig. 5.
meaningful learning environment [53]. Moreover, hands-on  Based on the collected data, 87.8% of students reported
experience plays a crucial role in education, as it enableg@sing books as their primary resource for learning physics.
students to develop practical skills that cannot be fully un-Additionally, 2.3% of students utilized other resources, in-
derstood through theory. Engaging students in hands-on agtuding e-books, teacher-prepared PowerPoint slides, educa-
tivities has been proven to strengthen their scientific processonal websites, and YouTube videos.
skills in physics learning [54]. These activities may include Using printed books in physics learning offers both ben-
direct practice, activity-based tasks, repetitive exercises, angfits and limitations. Books play an essential role in sup-
assignments that relate to real-world contexts. porting effective physics instruction, enhancing students’ sci-
The use of virtual laboratories offers a practical alter-entific literacy, and fostering positive spiritual attitudes [58].
native to conducting physical experiments, especially wherFurthermore, previous studies have demonstrated that books
access to conventional laboratory facilities is limited. Vir- are highly effective in improving students’ problem-solving
tual laboratories enable students to explore and reinforcekills in physics [59].
physics concepts through simulated experimentation, bridg- However, selecting appropriate printed books requires
ing the gap when hands-on experiments cannot be conducte@reful evaluation to ensure that they meet educational stan-
directly. Previous research has shown that virtual laboratogsrds and accommodate students’ diverse learning styles. In
ries have a positive impact on student motivation and encontrast, digital books offer the advantage of flexible access
gagement, which in turn can enhance learning outcomes [55knytime and anywhere [60], although extended screen time
Quizzes can also be effectively integrated into instruction agyhile reading digital materials can lead to eye strain and dis-
a formative tool to assess students’ understanding of the mapmfort [59].
terial at each session. This aligns well with the formative as- o, the other hand, 10.7% of students reported that they
sessment approach encouraged by the Merdeka curriculumy 5 ysed educational comics, although none had ever encoun-
In addition, a small proportion of students and teachersered physics comics. The comics they referred to were pri-
expressed the importance of verbal explanations by the teacfyarily for general entertainment purposes. Based on their
ers and the opportunity to work through numerous practicgyior experiences with reading comics, 79.4% of students ex-
problems. Verbal explanations play a crucial role in clarify- pressed the belief that comics could support their conceptual
ing complex physics concepts and fostering a deeper undefmderstanding in physics. They stated that the illustrations
standing. Research indicates that in addition to visual explagng storytelling elements in comics were easier to recall and
nations, verbal explanations also make a significant contriburemained in their memory longer. This led them to believe
tion to students’ learning outcomes [56]. Overall, the neednat physics comics could make abstract concepts more ac-
for diverse and engaging learning activities in physics canpessible and make learning physics more enjoyable.
bg addressed by utilizing_ appropriate learning resources that pavious research has shown that comics offer an engag-
align with students’ learning preferences and styles. ing and educational approach to learning physics, and they
are effective in enhancing student learning outcomes, partic-
3.3. Learning resource ularly on topics such as Newton’s Laws [61]. Additionally,
the development of Comic-Based Learning Modules (CLMs)
Learning resources play a crucial role in improving the qualtzs been shown to enhance students’ conceptual understand-
ity of physics learning. The use of engaging and interactiveng in physics [62]. These findings highlight the significant
learning resources can significantly increase students’ intefyle of comics in supporting students’ comprehension and
est and motivation in learning physics [57]. Based on the academic performance in physics, whether through fully de-
veloped comic materials or the integration of comic-style il-

Learning Resources Used in Physics Learning lustrations into other instructional resources. This shows the
100 95.0
87,8 .
’ 85.0

20 50.0 80.0

80 Required Components in Physics Comics
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< W 100
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FIGURE 5. The physics learning resources based on students’ and=IGURE 6. The components that students need in physics comics.
teachers’ questionnaires.
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need to develop comics that emphasize the real-life relevandee Pancasila Student Profile (Profil Pelajar Pancasila), a key
of physics concepts. feature of the Merdeka curriculum [3].

To support effective physics learning, several components The integration of Al-Quran values can be implemented
are needed in the design of physics comics, as illustrated ithrough physics comic panels that present verses relevant to
Fig. 6. specific physics concepts while also illustrating the embed-

The analysis of student responses to the needs analydied life values. For instance, in introducing Newton’s First
guestionnaire indicates that students require strong visual el-aw, a comic panel might depict a character riding in a car at
ements to be featured prominently in comics used as learning certain speed without wearing a seatbelt. When the car sud-
tools in physics. In addition, the storyline should be groundedienly brakes, the character’s body is projected forward. The
in the daily life experiences of the comic characters and supeomic’s narration would introduce the concept: “In the ab-
ported by simple investigative activities or experiments to resence of external forces, an object at rest remains at rest and
inforce the concepts presented. Furthermore, students alsm object in motion continues in motion with a constant ve-
expressed the need for audio-based explanations integratéatity (that is, with a constant speed in a straight line)” [66].
into the comic. This feature would support auditory learnersThe Al-Quran reinforces this concept which means: “Verily,
in enhancing their understanding of physics concepts throughAllah will not change the state of a people until they change
multimodal learning resources. their own state” (Q.S. Ar-Ra’d: 11). This verse highlights the

Meanwhile, 95% of teachers reported using video tutori-physical and moral-spiritual idea that change occurs due to
als, mainly sourced from YouTube, as part of their physicdntrinsic and extrinsic effort, including individual motivation
instruction, while none reported using educational comics irand initiative. It conveys the message that Allah does not
teaching. Video tutorials are commonly used not only to dechange the condition of people unless they initiate change
liver instructional content but also to enhance learning forwithin themselves, whether in attitude, mindset, or behavior.
students who lack access to laboratory facilities [63]. The narrative depicted in the comic panel also highlights

The tutorial-based approach used in videos has beethe importance of using a seatbelt as a practical measure to
found to improve students’ conceptual understanding, pareounteract the effects of Newton’s First Law in the illustrated
ticularly in topics such as mechanics [64] and Singh (2004scenario. It emphasizes individual responsibility for ensuring
also noted that video tutorials can enhance students’ problenpersonal safety, in alignment with the Qur’anic principle that
solving abilities. However, some students continue to experistresses self-initiated change. This integration reflects a key
ence difficulties in understanding and applying physics conelement of the Pancasila Student Profile (Profil Pelajar Pan-
cepts effectively [65]. casila), namely faith in God Almighty, devotion, and noble

Moreover, research has shown that video tutorials magharacter.
not guarantee long-term retention, as it remains unclear The text and explanation of this Al-Quran verse can be
whether students can solve similar problems weeks after explaced across several panels before the end of the comic.
posure to the tutorial. While videos can support concep-This placement is designed to enable students first to under-
tual understanding, they are generally ineffective in addressstand Newton’s First Law and its practical applications. After
ing students’ misconceptions [66]. Additionally, videos havegrasping the concept and engaging in the proof-of-concept
limitations in conveying complex physics concepts, whichactivity, they will be better prepared to reflect on the values
may contribute to the persistence of misconceptions [67]embedded in the Al-Quran verse. This sequence facilitates a
Nonetheless, the positive impact of videos is particularly ev-deeper analysis of the verse, which illustrates real-life phe-
ident among students with a visual learning style [65]. nomena throughout the comic.

In terms of learning resources, not all teachers have de- The integration of this example into the narrative and vi-
veloped their learning resources to use in teaching or for stusual structure of the comic is expected to increase students’
dents to utilize in learning physics. 35% of teachers reportednotivation and conceptual understanding, especially practi-
relying on various websites and YouTube as their primarycal applications, life value, and spiritual insights related to
sources. They cited time constraints as a significant barrieewton’s First Law. This approach reinforces the role of ed-
to developing customized learning resources. ucational comics not only as visual learning tools but also as

On the other hand, 65% of teachers have developed thefolistic educational media that promote value-based learning
physics learning materials, tailored to the specific conditionsnd critical thinking.
of their students and school contexts. These learning mate- Furthermore, the suitability of learning resources used by
rials often incorporate specific learning models, which effecteachers to the needs of students’ learning styles also shows
tively support the instructional strategies implemented in thea gap. Based on teachers’ questionnaires, 95% of learning
classroom. However, their use is limited to class groups thatesources employed cater to visual learning styles, and 85%
use the same learning model on the same topic. support auditory learners. However, only 55% of these re-

Notably, most teachers rarely integrate Al-Quran versesources are designed to accommodate kinesthetic learning
or local wisdom into their learning resources. Incorporat-styles. This is reflected in the widespread use of instructional
ing religious values from the Al-Quran and cultural valuesvideos in physics instruction, with 95% of teachers incorpo-
rooted in local wisdom could enhance the implementation ofating them into their teaching.
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While videos are effective for visual and auditory learn- Auditory-Kinesthetic (VAK) learning style as their most
ers, they may not sufficiently engage students who beneftlominant learning preference. While some students demon-
more from hands-on activities. Given that each student hastrated a single learning preference, such as audio, visual,
unique learning preferences, teachers need to select instrugr kinesthetic only, this does not imply the absence of other
tional materials that cater to this diversity. Therefore, thelearning tendencies. Instead, it reflects the predominance of
use of physics learning resources should be carefully alignedne learning style over others. This finding is supported by a
with students’ diverse learning styles to optimize engagemendetailed analysis of students’ responses to the questionnaire
and learning outcomes. Teachers are encouraged to adopt reems that address learning style preferences.
sources that not only enhance understanding but also make Overall, the majority of students exhibit a relatively bal-
learning physics more enjoyable and meaningful. anced tendency across visual, audio, and kinesthetic learning

The results of the analysis indicate that the learning restyles. The data indicate a strong inclination toward visual
sources used by both teachers and students are generally lgarning. For instance, students tend to prefer reading infor-
teractive and varied. However, their application tends to favofmation and observing others’ actions as part of their learn-
certain learning styles, particularly auditory and visual learning process. They also report greater ease in recalling infor-
ing styles. Meanwhile, students have diverse learning stylegnation presented visually, such as images, and remember-
Therefore, when selecting and developing learning resource#)g the size, shape, and color of objects. Notably, 78.4% of
it is necessary to consider students’ learning style tendenciestudents indicated that they follow written instructions more
This aims to ensure that student learning outcomes can tgffectively than oral ones.
achieved effectively and equitably across diverse learners. Furthermore, the data also shows that students prefer and

find it easier to learn through listening to teacher explanations

or engaging in peer discussions. Additionally, many students
3.4. Identification of students’ learning styles express a preference for active participation in the learning

process, such as conducting hands-on activities or utilizing
The VAK (Visual, Auditory, and Kinesthetic) learning style is interactive learning materials. They believe that being di-
a fundamental consideration in the design of learning underectly involved in physics-related activities during learning
the Merdeka curriculum. It is designed to help both teacherselps them gain a better conceptual understanding.
and students identify their learning preferences and develop The results of this student learning style analysis serve as
more engaging and diverse learning strategies. a crucial consideration in instructional planning. Research

The classification of students’ dominant learning stylesconducted by Halimet al. (2021) showed a positive and
in this study is based on their responses to items in the Stgignificant correlation between learning styles and physics
dent Needs Analysis Questionnaire related to learning prefearning outcomes [68]. Furthermore, adopting appropriate
erences. Students were categorized according to their highdsgrning styles is essential for effectively processing informa-
perceived learning style. The distribution of learning stylestion, as evidenced by findings in entrepreneurship education
identified in this analysis is illustrated in Fig. 7. and career development contexts [69]. Given the diversity

The results of the student needs analysis related t§f students’ learning preferences, instructional strategies and

learning styles indicate that 121 students have the Visual-féSources should be carefully designed to accommodate vi-
sual, auditory, and kinesthetic learning styles. Doing so can

help students leverage their dominant learning preferences to
Students Learning Styles achieve educational goals more effectively.

The results of the in-depth analysis conducted in this
study highlight the need to develop physics comics that re-
inforce both pedagogical aspects and religious values in stu-
dents. These comics can serve as a flexible learning resource,
applicable both in the classroom and for independent learn-
ing, especially in learning Newton’s Laws. The comic design
should focus on enhancing students’ conceptual understand-
ing of Newton’s Laws and addressing common misconcep-
tions. The content should include analysis of forces, New-
ton’s First Law, Newton’s Second Law, Newton’s Third Law,
as well as their real-life applications. Moreover, the comics
should explicitly integrate religious values by demonstrat-

Kinesthetic (K) ing the relevance of Newton’s Laws to verses from the Al-
@28) Quran. Equally important, the comics should incorporate
features, such as visual storytelling, simple experimental ac-
tivities, and interactive quizzes to accommodate students’ di-
FIGURE 7. The grouping of student learning styles. verse learning styles, including visual, auditory, and kines-

Auditory (A)
36)
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thetic. Thus, the comics can function as a comprehensivailored to accommodate students’ diverse learning styles, in-
learning resource that supports the goals of the national cucluding visual, auditory, and kinesthetic, to ensure more ef-

riculum. fective engagement and conceptual understanding. Further-
more, integrating the Al-Quran verses into the comics is es-
4. Conclusion sential to highlight the relevance of the material to life values,

thereby enhancing students’ motivation to learn physics and

These research findings reveal that 65% of teachers arfg¥pporting deeper conceptual comprehension.
72.9% of students identified Newton’s Laws as a challeng- However, this study has several limitations. First, the data
ing topic to learn and understand. An analysis of the availcollected were limited to student-related issues in Padang,
able physics learning resources indicates that the materwhich may affect the generalizability of the findings. Sec-
als currently in use do not adequately accommodate stuend, the analysis relied primarily on student and teacher per-
dents’ diverse learning styles. While 95% of these resourcegeptions, without triangulation from additional sources such
support visual learning and 85% support auditory learning@s classroom observations. The absence of direct classroom
only 55% cater to kinesthetic learners. However, this studybservation limits the depth of insight into the contextual re-
also found that 121 students reported a dominant Visualalities of physics instruction. Third, the study did not include
Auditory-Kinesthetic (VAK) learning preference. This high- detailed sociodemographic data, such as students’ socioeco-
lights the importance of integrating all three learning styleshomic background or parental education, which could pro-
into learning resources. Furthermore, 79.4% of students exide a more nuanced understanding of learning challenges.
pressed a need for visual learning resources, such as physics To overcome this limitation, future research should con-
comics, which they believe would enhance their conceptuasider incorporating classroom observations of both student
understanding in physics. In addition, 90.6% of students inand teacher activities to gain a deeper understanding of the
dicated that incorporating verses of the Al-Quran to demonunderlying causes of challenges in physics learning. Addi-
strate the relevance of Newton's Laws would support bothionally, expanding the scope of data collection to include
conceptual understanding and spiritual reflection. schools from various cities and districts across West Sumatra,

Based on the data analysis conducted in this research, & even a wider regional area, would enhance the generaliz-
can be concluded that there is a clear need to develop physié®ility of the findings and provide a more representative pic-
comics for Newton’s Law. These comics should be carefullyture of the difficulties faced by students in learning physics.

1. N. Sari, W. Sunarno, and S. Sarwanto, Analisis Motivasi Bela- 8. T. Bouclee, L. de Putter-Smits, M. Thurlings, and B. Pepin,
jar Siswa Dalam Pembelajaran Fisika Sekolah Menengah Atas, Towards a better understanding of conceptual difficulties in
Jurnal Pendidikan Dan Kebudayaa® (2018) 17,https: introductory quantum physics courseStud. Sci. Educ58
//doi.org/10.24832/jpnk.v3i1.591 (2022) 183, https://doi.org/10.1080/03057267.

2. F. Ornek, W. R. Robinson, and M. P. Haugan, What [2021.19635/9
Makes Introductory Physics Difficult?nt. J. Environ. Sci. 9. R. Maskur, S. Latifah, A. Pricilia, A. Walid, and K. Rava-
Educ 3 (2008)' 30, Ihttps:/ffiles.eric.ed.gov/ nis, The 7E learning cycle approach to understand thermal
TulltexvEJ894842. pdf phenomena,urnal Pendidikan IPA Indonesi& (2019) 464,

3. A. Aditomo, Projek Penguatan Profil Pelajar Pancasila, (Badan |https://doi.org/10.15294/pii.v8i4.20425

Standar, Kurikulum, dan Asesmen Pendidikan, Indone3|a10_ H. Kang, L. C. Scharmann, S. Kang, and T. Noh, Cognitive

2022). ] ) ) conflict and situational interest as factors influencing concep-
4. L. Bao, and K. Koenig, Physics education research for 21stcen- 5] changelnt. J. Environ. Sci. Educs (2010) 383hitps:

tury learning,Discip. Interdiscip. Sci. Educ. Re%.(2019) 2, Jifiles.eric.ed.gov/fulltext/EJ908938. pdf
https://doi.org/10.1186/s43031-019-0007-8

5. F. C. B. Ole, Design, Development, and Validation of a Self- 1.
Learning Module in RelativityAsTEN J. Teach. Edu@.(2023)
1,|https://doi.org/10.56278/asten.v71.2180

6. D. Bukifan, and L. Yuliati Conceptual understanding of ) o ) ) )
physics within argument-driven inquiry learning for STEM ed- 12. G. Resbilant.oro, R. Setlanl, anq DW|k9rant0, A Review of |\/|IS-.
ucation: Case studyAlP Conf. Proc.2330 (2021) 050017, conception in Physics: The Diagnosis, Causes, and Remedia-

https://doi.org/10.1063/5.0043638 tion, J. Turk. Sci. Educl9 (2022) 403https://doi.org/
) 10.36681/tused.2022.128

H. Labobar, P. Setyosari, I. N. S. Degeng, and |. W. Dasna,
The Effect of Cognitive Conflict Strategy to Chemical Concep-
tual ChangeJnt. J. Sci. Res. (IJSR) (2017) 2350|https:
//dx.dol.org/10.21275/ART20172970

7. Y. Affriyenni, G. Swalaganata, B. R. Kurniawan, and M. R.
A. Tagwa, Development of Android-based application: An ef- 13. C. Chen, G. Sonnert, P. M. Sadler, D. Sasselov, and C. Freder-
fort to enhance students’ conceptual understanding in funda- icks, The impact of student misconceptions on student persis-
mental physicsAlP Conf. Proc2330(2021) 05001¢&https: tence in a MOOC,). Res. Sci. Teach.7 (2020) 879https:
//doi.org/10.1063/5.0043428 /ldoi.org/10.1002/tea.21616

Rev. Mex. Fis. E23010218


https://doi.org/10. 24832/jpnk.v3i1.591�
https://doi.org/10. 24832/jpnk.v3i1.591�
https://files.eric.ed.gov/fulltext/EJ894842.pdf�
https://files.eric.ed.gov/fulltext/EJ894842.pdf�
https://doi.org/10.1186/s43031-019-0007-8�
https://doi.org/10.56278/asten.v7i.2180�
https://doi.org/10.1063 /5.0043638�
https://doi.org/10.1063/5.0043428�
https://doi.org/10.1063/5.0043428�
https://doi.org/10.1080/03057267.2021.1963579�
https://doi.org/10.1080/03057267.2021.1963579�
https://doi.org/10.15294/jpii.v8i4.20425�
https://files.eric.ed.gov /fulltext/EJ908938.pdf�
https://files.eric.ed.gov /fulltext/EJ908938.pdf�
https://dx.doi.org/10.21275/ART20172970�
https://dx.doi.org/10.21275/ART20172970�
https://doi.org/10.36681/tused.2022.128�
https://doi.org/10.36681/tused.2022.128�
https://doi.org/10. 1002/tea.21616�
https://doi.org/10. 1002/tea.21616�

12

14.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

S. Y. SARI, S. A. BAKAR, A. N. M.

B. Soeharto, E. Csapo, F. Sarimanah, |. Dewi, and T. Sabri,
A Review of Students’ Common Misconceptions in Science
and Their Diagnostic Assessment Todlstnal Pendidikan IPA
Indonesia8 (2019) 247 |https://doi.org/10.15294/
ipii.v8i2.18649

. U. Fatonah, and E. J. Wicaksana, The Influence of Self-

Efficacy and Learning Motivation of High School Students

on the Understanding of the Concepts of Work and Energy,29'

EduFisika: Jurnal Pendidikan Fisik& (2023) 325 /nttps:
//doi.org/10.59052/edufisika.v8i3.29633

R. R. Novita, and Jumadi, Students’ Conceptual Understand-
ing and Self-Directed Learning on Blended Learnidgurnal
of Education Technology(2022) 617https://doi.org/
10.23887/|et.v614.49229

E. Dessie, D. Gebeyehu, and F. Eshetu, Maotivation, con-
ceptual understanding, and critical thinking as correlates and
predictors of metacognition in introductory physidspgent
Educ 11 (2024) 2290114https://doi.org/10.1080/
2331186X.2023.2290114

I. Dermitzaki, P. Stavroussi, D. Vavougios, and K. T. Kotsis,
Adaptation of the Students’ Motivation Towards Science Learn-
ing (SMTSL) questionnaire in the Greek languaBar. J. Psy-
chol. Educ28(2013) 747https://doi.org/10.1007/
s10212-012-0138-1

A. Di Serio, M. B. Ibafiez, and C. D. Kloos, Impact of an aug-
mented reality system on students’ motivation for a visual artgq
course Comput. Educ68 (2013) 586ttps://doi.org/
10.1016/j.compedu.2012.03.002

D. A. Cook, and A. R. Artino, Motivation to learn: an overview
of contemporary theoriejed. Educ50 (2016) 997 https:
/ldoi.org/10.1111/medu.13074

Astalini, Darmaji, D. A. Kurniawan, and Minarsih, The Identi- 35.

fication of HOTS Creative Thinking, Science Process Skills and
Digital Literacy a in Physics Subjeciurnal Penelitian Fisika
Dan Aplikasinya (JPFA)2 (2022) 47 https://doi.org/
10.26740/|pfa.vi2nl.p47-61

V. Gopalan, J. A. A. Bakar, A. N. Zulkifli, A. Alwi, and R.
C. Mat, A review of the motivation theories in learninglP
Conf. Proc.1891(2017) 020043https://doi.org/10.
1063/1.50053 /6

A. D. Wardani et al, Student Learning Motivation: A
Conceptual PaperAdv. Soc. Sci. Educ. Humanit. Re&7
(2020) 275, https://doi.org/10.2991/assehr.k.

201112.049

D. Lucardie, The Impact of Fun and Enjoyment on Adult’s
Learning,Procedia Soc. Behav. Sdi42(2014) 439https:
//doi.org/10.1016/j.sbspro.2014.07.696

A. F. Putri, H. Andriningrum, S. K. Rofiah, and I. Gunawan,
Teacher Function in Class: A Literature Review, Advances
in Social Adv. Soc. Sci. Educ. Humanit. R&82 (2019) 5,
https://doi.org/10.2991/icet-19.2019.2

D. Yulianti, S. Khanafiyah, and S. Sulistyorini, Inquiry-based 40.

science comic physics series integrated with character educa-
tion, Jurnal Pendidikan IPA Indonesi (2016) 38,https:
//do1.0rg/10.15294/jp11.v511.57/87

E. Ozdemir, and A. Eryilmaz, Comics in Science Teaching: a
Case of Speech Balloon Completing Activity for Heat Related

28.

30.

31.

32.

34.

36.

37.

38.

39.

41.

DAUD, AND USMELDI

ConceptsJ. Ing. Based Act. (JIBA9 (2019) 37 nttps://
files.eric.ed.gov/fulltext/EJ1313962.pdf

F. Affeldt, D. Meinhart, and I. Eilks, The use of comics in ex-
perimental instructions in a non-formal chemistry learning con-
text, Int. J. Educ. Math. Sci. Technob (2018) 93,https:
//do1.0rg/10.18404/11emst.380620

S-F Lin, H-S Lin, L. Lee, and L. D. Yore, Are Science Comics
a Good Medium for Science Communication? The Case for
Public Learning of Nanotechnologynt. J. Sci. Educ. B5
(2015) 276, https://doi.org/10.1080/21548455.

2014.941040

H. Moayyeri, The Impact of Undergraduate Students’ Learning
Preferences (VARK Model) on Their Language Achievement,
J. Lang. Teach. Re6.(2015) 132https://dx.doi.org/
10.17507/)itr.0601.16

U. Cakirdjlu, Analyzing the Effect of Learning Styles and
Study Habits of Distance Learners on Learning Performances:
A Case of an Introductory Programming Courdet. Rev.
Res. Open Distrib. Learri5 (2014) 161https://files.
eric.ed.gov/fulltext/EJ1039811.pdf

A. Bhagat, R. Vyas, and T. Singh, Students Awareness of
Learning Styles and Their Perceptions to A Mixed Method Ap-
proach for Learningint. J. Appl. Basic Med. Re5 (2015) 58,
https://doi.org/10.4103/2229-516x.162281

. J. W. Creswell, and J. D. Creswell, Research Design: Qual-

itative, Quantitative, and Mixed Methods Approaches 6th ed.
(SAGE Publication, Inc., 2023).

F. J. Fowler, Survey Research Methods, 5th ed. (Sage Publica-
tions, Inc., 2014).

R. V. Krejcie, and D. W. Morgan, Determining Sam-
ple Size for Research ActivitiesEduc. Psychol. Meas
30 (1970) 607, |https://doi.org/10.1177/

00131644 /003000308

W. M. Vagias, Likert-Type Scale Response Anchors, (Clemson
University, 2006).

T. Nemoto and D. Beglar, Developing Likert-Scale Question-
naires, In N. Sonda and A. Krause, eds., JALT2013 Conference
Proceedings (JALT, Tokyo, 2014).

https://jalt-publications.org/files/
pdf-article/jalt2013 _001.pdf

Y. S. Chyung, K. Roberts, I. Swanson, and A. Hankinson,
Evidence-Based Survey Design: The Use of a Midpoint on
the Likert Scale,Perform. Improv 56 (2017) 15, https:
/ldoi.org/10.1002/pfi.21727

N. D. Fleming, and C. Mills, Not Another Inventory, Rather
a Catalyst for ReflectionJo Improv. Acad.11 (1992) 137,
https://doi.org/10.1002/).2334-4822.1992.

tb00213.x

M. R. Lynn, Determination and Quantification of Content Va-
lidity, Nurs. Res35 (1986) 382https://psycnet.apa.
0rg/doi/10.1097/00006199-198611000-00017

R. M. Kaplan, and D. P. Saccuzzo, Psychological testing; Prin-
ciples, Applications, and Issues, (Cengage Learning, Boston,
2018).

Rev. Mex. Fis. E23010218


https://doi.org/10.15294/jpii.v8i2.18649�
https://doi.org/10.15294/jpii.v8i2.18649�
https://doi.org/10. 59052/edufisika.v8i3.29633�
https://doi.org/10. 59052/edufisika.v8i3.29633�
https://doi.org/10.23887/jet.v6i4.49229�
https://doi.org/10.23887/jet.v6i4.49229�
https://doi.org/10.1080/2331186X.2023.2290114�
https://doi.org/10.1080/2331186X.2023.2290114�
https://doi.org/10.1007 /s10212-012-0138-1�
https://doi.org/10.1007 /s10212-012-0138-1�
https://doi.org/10.1016/j.compedu.2012.03.002�
https://doi.org/10.1016/j.compedu.2012.03.002�
https://doi.org/10.1111/medu.13074�
https://doi.org/10.1111/medu.13074�
https://doi.org/10.26740/jpfa.v12n1.p47-61�
https://doi.org/10.26740/jpfa.v12n1.p47-61�
https://doi.org/10.1063/1.5005376�
https://doi.org/10.1063/1.5005376�
https://doi.org/10. 2991/assehr.k.201112.049�
https://doi.org/10. 2991/assehr.k.201112.049�
https://doi.org/10.1016/j.sbspro.2014.07.696�
https://doi.org/10.1016/j.sbspro.2014.07.696�
https://doi.org/10.2991 /icet-19.2019.2�
https://doi.org/10. 15294/jpii.v5i1.5787�
https://doi.org/10. 15294/jpii.v5i1.5787�
https://files.eric.ed.gov /fulltext/EJ1313962.pdf�
https://files.eric.ed.gov /fulltext/EJ1313962.pdf�
https://doi.org/10.18404/ijemst.380620�
https://doi.org/10.18404/ijemst.380620�
https://doi.org/10.1080/21548455.2014.941040�
https://doi.org/10.1080/21548455.2014.941040�
https://dx.doi.org/10.17507/jltr.0601.16�
https://dx.doi.org/10.17507/jltr.0601.16�
https://files.eric.ed.gov/fulltext/EJ1039811.pdf�
https://files.eric.ed.gov/fulltext/EJ1039811.pdf�
https://doi.org/10. 4103/2229-516x.162281�
https://doi.org/10.1177 /001316447003000308�
https://doi.org/10.1177 /001316447003000308�
https://jalt-publications.org/files/pdf-article/jalt2013_001.pdf�
https://jalt-publications.org/files/pdf-article/jalt2013_001.pdf�
https://doi.org/10.1002/pfi.21727�
https://doi.org/10.1002/pfi.21727�
https://doi.org/10.1002/j.2334-4822.1992.tb00213.x�
https://doi.org/10.1002/j.2334-4822.1992.tb00213.x�
https://psycnet.apa.org/doi/10.1097/00006199-198611000-00017�
https://psycnet.apa.org/doi/10.1097/00006199-198611000-00017�

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

53.

t
t

A. Serhane, M. Debiache, K. Boudhar, and A. Zeghdaoui, Dif-56.

ficulties Facing Students in Transition to Newtonian Viewpoint:
Newton’s Third Law CaseSci. J. Educl1 (2023) 43https:
//doi.org/10.11648/|.sjedu.20231101.17

A. Saregar, H. Mulyani, Yetri, A. Anugrah, and K. Rava-
nis, An Analysis of Epistemological Learning Barriers on
Newton’s Law Material in Engineering Clas, Innov. Educ.
Cult. Res 1 (2020) 77,https://doi.org/10.46843/
jiecr.vii2.14

S. V. Sharma, Physics education : The alternative frameworks,
(Manakin press pvt. Itd., 2017).

N. Safarati, and F. Zuhra, Use of Problem-Solving Based
Physics Comic Media on Global Warming Material in Increas-
ing Learning Motivation and Students’ Understanding Con-
cept,Jurnal Penelitian Pendidikan IP8(2023) 9193https:
//doi.org/10.29303/jppipa.v9i11.4828

A. K. Masalesi, Resource Identification and Level of Under- 5

standing of Particle Dynamics Concephst. J. Educ. Teach.
Zone 1 (2022) 204, https://doi.org/10.57092/
ljetz.v1i2.48

D. Wangchuk, D. Wangdi, S. Tshomo, and J. Zangmo, Explor-
ing Students’ Perceived Difficulties of Learning Physigdyuc.
Innov. Pract 6 (2023) 1 https://doi.org/10.17102/
€ip.6.2023.03

Wahyudi, M. Zuhdi, M. Makhrus, and A. Busyairi, Iden-
tification of Student Difficulties in The Implementation of
Basic Physics LectureJurnal Penelitian Pendidikan IP/8
(2022) 2537.nttps://doi.org/10.29303/|ppipa.

v8i5.2443

T. A. Prasetya, C. T. Harjanto, and A. D. Frayudha, The Effect
of Students’ Learning Activities and Creativity on the Learning
Outcomes in the Aerodynamicdurnal Dinamika Vokasional
Teknik Mesir6 (2021) 69,

H. Voitkiv, and I. Lishchynskyy, Practical Works in Primary
School Physics Coursé&ci. J. Polonia Univh5 (2022) 109,
https://doi.org/10.23856/5514

Sharmila, A. Putra, N. Islami, and A. D. Putra, Integration
of Laboratory Activities and Contribution to Result of Learn-
ing Physics on the Concept of Fluid in High School Physics
Learning,J. Phys. Conf. Ser309 (2022) 012080https:

//doi.org/10.1088/17426596/2309/1/012080 64.
. R. E. Rachmanita, and Z. Ulma, Online Fun Physics Exper-

iments Untuk Meningkatkan Motivasi Belajar Siswa Sekolah
Dasar Yayasan Mutiara Bunda Jembédr, Community Dev

3 (2022) 33,|nttps://dol.org/10.47134/comdev.

v3il.67

S. W. Widyaningsih, and I. Yusuf, Implementation of Project-
Based Learning (PjBL) Assisted by E-Learning through Lesson
Study Activities to Improve the Quality of Learning in Physics
Learning Planning Course#t. J. High. Educ.9 (2020) 60,
https://doi.org/10.5430/ijhe.vOn1p60

. N. Hirca, The Influence of Hands on Physics Experiments on

Scientific Process Skills According to Prospective Teachers’
Experienceskur. J. Phys. Educt (2013) 1.

. A. Sijabatet al, Virtual Laboratory and Its Effect on Student 67.

Learning Outcomes in Physics Educatiémt, J. Adv. Soc. Sci.
Humanit. 1 (2022) 204 https://doi.org/10.56225/
ljlassh.v1i4.97

58.

60.

61.

62.

63.

65.

66.

DEVELOPMENT OF A PHYSICIST-MUSLIM COMIC FOR NEWTON'’S LAW OF MOTION: A NEEDS ANALYSIS FROM TEACHERS'... 13

E. Bobek, and B. Tversky, Creating visual explanations im-
proves learningCogn. Research (2016) 1 https://doi.
0rg/10.1186/s41235-016-0031-6

57. C. Sundaygara, H. Y. Pratiwi, and M. N. Hudha, Pengem-

bangan Bahan Ajar Media Pembelajaran Fisika dengan Pen-
dekatan Multi Representasi untuk Meningkatkan Kemampuan
Pembuatan Alat-alat Praktikum Calon Guru Fisik&pmen-
tum: Physics Education Journa(2018) 86 https://doi.
0rg/10.21067/mpej.v2i2.2709

A. Suhandi, and A. Samsudin, Effectiveness of The
Use of Developed Teacher's Book in Guiding the Im-
plementation of Physics Teaching That Provides Science
Literacy and Instill Spiritual Attitudes,J. Phys. Conf.
Ser 1280(2019) 052054https://doi.org/10.1088/
1/742-6596/1280/5/052054

N. A. Qotrunnada, and B. K. Prahani, The Effectiveness of
Using Digital Books on the Problem-Solving Ability of High
School Students in Physics Learni8AR J. Sci. Re$.(2023)

83, https://dol.org/10.18421/sar62-04

Hikmawati, and S. Ayub, Analysis of Students’ Mas-
tery of Basic Physics Concepts in Lectures Using E-
Books, AMPLITUDO: Journal of Science and Technology
Inovation 2 (2023) 44,|https://doi.org/10.56566/
amplitudo.v211.85

S. E. Zahartian, M. Yunus, and N. F. Sulaeman, Learning
Physics Through Comics Media : An Enhancement of New-
ton Law Topics on Online Learningcience-Ed® (2023) 35,
https://doi.org/10.19184/se.v5i2.30900

J. M. Badeo, and B. C. O. K. Koc, Development and Valida-
tion of Comic-based Learning Module in Physitst. J. The-
ory Appl. Elem. Second. Sch. Educ. (IJTAE8ER022) 1,
https://doi.org/10.31098/ijtaese.v4i2.870

R. L. S. Magayanest al, Utilization of Student-Created
Videos for Laboratory Activities in PhysicsAm. J. Educ.
Technol 2 (2023) 116, https://doi.org/10.54536/
ajet.v212.1561

R. Seebacher, and C. Haagen-Sekntdfer, Investigating The
Impact of A Tutorial Approach in Physics Teacher Educatibn,
Phys. Conf. Sed929(2021) 012081https://doi.org/
10.1088/1/42-6596/1929/1/012081

C. Singh, Interactive Video Tutorials for Enhancing Problem-
Solving, Reasoning, and Meta-Cognitive Skills of Introductory
Physics StudentsAIP Conf. Proc 720 (2004) 177 Jhttps:
//dol.org/10.1063/1.1807283

H. N. P. A. Putri, and S. Kusairi, The Impact of Learning with
the Video Conceptual Understanding Coach Toward Student
Conceptual Understanding Force ConcefaitP Conf. Proc.
2330 (2021) 050025 |https://doi.org/10.1063/5.

0043434

C. Kulgemeyer, and J. Wittwer, Misconceptions in Physics Ex-
plainer Videos and the lIllusion of Understanding: an Experi-
mental Study|nt. J. Sci. Math. Educ21 (2023) 417 https:
/ldoi.org/10.1007/s10763-022-10265-7

Rev. Mex. Fis. E23010218


https://doi.org/10. 11648/j.sjedu.20231101.17�
https://doi.org/10. 11648/j.sjedu.20231101.17�
https://doi.org/10.46843/jiecr.v1i2.14�
https://doi.org/10.46843/jiecr.v1i2.14�
https://doi.org/10.29303/jppipa.v9i11.4828�
https://doi.org/10.29303/jppipa.v9i11.4828�
https://doi.org/10.57092/ijetz.v1i2.48�
https://doi.org/10.57092/ijetz.v1i2.48�
https://doi.org/10.17102/eip.6.2023.03�
https://doi.org/10.17102/eip.6.2023.03�
https://doi.org/10.29303/jppipa.v8i5.2443�
https://doi.org/10.29303/jppipa.v8i5.2443�
https://doi.org/10.23856/5514�
https://doi.org/ 10.1088/17426596/2309/1/012080�
https://doi.org/ 10.1088/17426596/2309/1/012080�
https://doi.org/10.47134/comdev.v3i1.67�
https://doi.org/10.47134/comdev.v3i1.67�
https://doi.org/10. 5430/ijhe.v9n1p60�
https://doi.org/10.56225/ijassh.v1i4.97�
https://doi.org/10.56225/ijassh.v1i4.97�
https://doi.org/10.1186/s41235-016-0031-6�
https://doi.org/10.1186/s41235-016-0031-6�
https://doi.org/10.21067/mpej.v2i2.2709�
https://doi.org/10.21067/mpej.v2i2.2709�
https://doi.org/10.1088/1742-6596/1280/5/052054�
https://doi.org/10.1088/1742-6596/1280/5/052054�
https://doi.org/10.18421/sar62-04�
https://doi.org/10.56566/amplitudo.v2i1.85�
https://doi.org/10.56566/amplitudo.v2i1.85�
https://doi.org/10.19184/se.v5i2.30900�
https://doi.org/10.31098/ijtaese.v4i2.870�
https://doi.org/10.54536/ajet.v2i2.1561�
https://doi.org/10.54536/ajet.v2i2.1561�
https://doi.org/10.1088 /1742-6596/1929/1/012081�
https://doi.org/10.1088 /1742-6596/1929/1/012081�
https://doi.org/10. 1063/1.1807283�
https://doi.org/10. 1063/1.1807283�
https://doi.org/10.1063/5.0043434�
https://doi.org/10.1063/5.0043434�
https://doi.org/10.1007/s10763-022-10265-7�
https://doi.org/10.1007/s10763-022-10265-7�

14 S. Y. SARI, S. A. BAKAR, A. N. M. DAUD, AND USMELDI

68. A. Halim, A. Wahyuni, Susanna, Elisa, A. Hamid, 69. M. Husin, Ganefri, Ambiyar, and Krismadinata, Learning
and Irwandi, Correlation Between Learning Style and Styles Towards Entrepreneurship Learning Outcomes and Ca-

Achievement in Physics Learning,). Phys. Conf. Ser reer Development: A Structural Equation Model Analysis, Ju-
1940 (2021) 012115, |https://doi.org/10.1088/ rnal Igra’: Kajian llmu Pendidikan7 (2022) 29, https:
1/42-6596/1940/1/012115 /ldoi.org/10.25217]ji.v7i2.2636

Rev. Mex. Fis. E23010218


https://doi.org/10.1088 /1742-6596/1940/1/012115�
https://doi.org/10.1088 /1742-6596/1940/1/012115�
https://doi.org/10.25217/ji.v7i2.2636�
https://doi.org/10.25217/ji.v7i2.2636�

