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Abstract

This study aims to determine the needs of students in learning physics, explicitly focusing on
Newton's Law. The respondents included 149 students and three physics teachers from high
schools (SMA) across Malang Regency and Malang City. Respondents were selected using a
random sampling technique. The research instruments used were questionnaires and interview
guidelines. Data analysis was conducted qualitatively, with coding and categorization applied
to the questionnaire data. Nine respondents were then selected for interviews, and the
transcribed interview data were used to complement the questionnaire findings. The study
found that students preferred three learning models: practical experiments, observation, and
reading. In particular, 61.2% of high school students in the city favored learning through
practical experiments, which began with observing Newton's Law phenomena and was
reinforced by hands-on practice. Meanwhile, 45.7% of district high school students preferred
learning through observation, emphasizing instructional media such as videos, physics
demonstrations, and guided discussions on physics-related problems. The results of this study
are expected to inform the implementation of learning methods that accommodate the specific
needs identified among students.
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I. Introduction

Newton's Law is a fundamental concept in physics that explains motion-related phenomena, specifically
addressing the relationship between mass, acceleration, and the forces acting on objects [1]. Despite its
significance, research shows that students' mastery of Newton's Law must improve. A study by [2] reported
that students' average score on a Newton's Law concept mastery test was only 7.16 out of 100, indicating
considerable difficulty understanding the topic. These difficulties include challenges in translating problems
into the language of physics [3], [4], comprehending mathematical equations [5], misconceptions about force
and motion, identifying forces acting on an object [6], and determining the magnitude of forces within a system
[7], [8]. Difficulty in identifying the magnitude and direction of forces further complicates students' ability to
determine the resulting acceleration [9]-[11]. These issues underscore the need for effective approaches to
teaching physics concepts like Newton's Laws.

Learning motivation is crucial to students' success in meeting educational goals. Students' intrinsic and
extrinsic motivation levels determine the effort they dedicate to learning activities. Prior studies consistently
demonstrate a strong relationship between learning motivation and academic performance [12], [13]; the
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higher a student's motivation, the more likely they are to perform well academically [12]. Low motivation
often hinders students from achieving their full learning potential. When motivation is lacking, students may
disengage from key learning activities, such as reading course materials, completing assignments, or
participating in class discussions, reducing their understanding of the concepts taught and negatively impacting
learning outcomes. This issue is particularly evident with Newton's Laws, where many students need more
motivation to grasp abstract physics concepts. Recognizing the importance of learning motivation in enhancing
academic achievement, educators, parents, and other stakeholders need to focus on building and reinforcing
student motivation. Student motivation can be increased by creating a supportive learning environment,
providing positive feedback, and recognizing achievements. Addressing factors that diminish motivation, such
as learning challenges, academic pressure, and limited social support, is critical.

One effective strategy to address learning challenges with Newton's Laws is to incorporate a variety of
learning models. Student-centered, inquiry-based approaches encourage students to actively construct their
understanding, which is especially beneficial in science education, where the goal is to foster critical thinking
skills, scientific attitudes, and environmental awareness [14]. Inquiry-based learning, in particular, can enhance
motivation and foster a deeper conceptual understanding [ 15]. However, challenges such as limited time within
the curriculum and the need to manage diverse student needs in a structured learning environment may present
obstacles.

In light of these challenges, this study aims to analyze high school students' learning needs regarding
Newton's Law. Findings from this needs analysis can inform physics educators and curriculum developers in
selecting appropriate instructional models, supporting optimal learning, and helping students achieve the
desired learning outcomes.

1. Methods

This research used an explanatory sequential approach. The method refers to Creswell's approach, which aims
to explain and interpret quantitative data through the collection and subsequent analysis of qualitative data
[16]. This research will be conducted in two stages. The first stage is to collect quantitative data through a
questionnaire survey. Data collection uses a questionnaire distributed to 67 high school students in Malang
City and 82 high school students in Malang Regency. Respondents were asked to fill out a questionnaire using
the Google form link.

Furthermore, in the second stage, namely the qualitative data collection stage. Respondents in the second
stage were selected based on the answers to the survey questionnaire. There are three respondents from each
category to be interviewed, so there are nine respondents.

The instruments used were both survey questionnaires and interview guidelines. The survey questionnaire

is an initial needs questionnaire consisting of 8 open questions in a Google form. The questions in the
questionnaire and interviews were developed with the theme of student needs in the implementation of learning
in order to obtain better learning outcomes; these questions were developed based on research by [17] showing
the need for learning by paying attention to student needs so that learning outcomes can be maximized, other
research by [18] concluded that teachers and learning media that suit their needs can support the learning
process of students and get better learning outcomes.
Data analysis was carried out in two stages: quantitative data analysis. Quantitative data analysis was done by
categorizing student answers into various themes or categories. Furthermore, the percentage calculation was
carried out on the frequency of student answers. The second stage was qualitative data analysis. Qualitative
data from interviews were analyzed using a coding approach and thematic analysis. In the first stage, interview
data was transcribed and analyzed through an open coding process, where students' responses were grouped
based on naturally occurring themes related to their learning needs. This coding process was conducted to
identify relevant patterns and categories, such as learning method preferences and barriers to understanding
Newton's Law. Next, thematic analysis was used to explore the meaning behind each identified theme. In this
analysis, key themes, such as the learning needs of practicum, observation, and practice questions, were further
explored to understand their relationship with students' motivation and learning outcomes. Each theme is then
interpreted to provide a comprehensive picture of students' needs in physics learning, particularly on Newton's
Laws.
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I1l. Results and discussion

Results

Data analysis used qualitative analysis. The data was then processed using coding techniques to identify
patterns and themes from respondents' answers. Furthermore, the respondents' answers were grouped based on
the emerging themes and interpreted in percentages.

Based on questionnaires and interviews, various types of student needs in learning Newton's Law in
physics were found; the various variations of data were then grouped into three categories: reading, observing,
and practicum. Table 1 shows the data in the form of percentages obtained from the questionnaire "What do
you need in physics learning?" The table assigns a number to each school type.

Table 1. Percentage category of learning method needs desired by students

Category High School in City High School in Distric
Reading 4 Students (6%) 5 Students (6.2%)
Observing 16 Students (23.9%) 37 Students (45.7%)
Prakticum 41 Students (61.2%) 32 Students (39.5%)
Choice Combination 6 Students (9%) 7 Students (8.6%)

The data shows the type of learning expected by students so that students can be more motivated and
understand Newton's Law material better. With a more complete explanation as follows:

1. Learning that is classified as reading

Learning based on student needs in the reading category is classified as a reading and writing learning
style. Students in this category are too few in both types of schools; students in the learning by reading category
prefer to learn independently as one interview respondent from Kabupaten High School said: "I expect the use
of learning resources that are valid and mutually agreed upon because I like to learn by reading it myself,"
another reason respondents like learning by reading category is that students prefer learning to be carried out
with question exercises independently and periodically or scaffolding as the opinion of one respondent from
City High School: "The existence of practice questions after learning the material will be better, I can
understand each concept of Newton's Law gradually.” Based on the data in the questionnaires and interviews,
the grouping of student needs in the reading category is divided into two points of learning needs, namely
written learning resources and gradual question exercises or scaffolding with the following explanation:

a. Written learning resources

Students expect various learning activities involving reading to understand Newton's law material.
Written learning resources allow students to access materials independently outside of class hours to learn
more flexibly according to their individual needs and level of understanding. With the existence of diverse
and easily accessible written learning resources, it is expected that students can improve their
understanding of Newton's law material and obtain better learning outcomes. From the opinions of
interview respondents and the opinions of respondents from the questionnaire that have been summarized,
it can be concluded that one of the expectations of students is the existence of written learning resources
that include various formats, such as textbooks, presentations, written works, and websites.

b. Practice problems or scaffolding questions

In learning physics in high school, students expect a variety of learning activities that include practice
problems or scaffold problems in learning Newton's law. Students expect practice problems tailored to
the difficulty level of Newton's law material, which can help them test their understanding of the concepts
and apply physics principles in different situations. With varied and systematically organized practice
problems, students are expected to develop better problem-solving skills and improve their understanding
of Newton's law. Therefore, practice problems and scaffold problems are considered as one of learning
activities that are highly expected by students in learning Newton's law material.

2. Learning that is classified as observing

Learning based on students' needs in the observing category is classified into audio and visual learning
styles. The number of students in the learning category at Regency High School is much higher than that of
City High School students. One of the opinions of respondents from Regency High School who liked learning
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through observation said that learning through video learning media can be used as an evaluation and
reinforcement in learning by giving a statement: "Learning in class I think it is enough, but by providing videos
or other learning media can help me to repeat learning in class so that I understand better and remember
more easily." The respondent from SMA Kota, who liked learning through observation, said that he liked
learning physics with demonstrations presented by stating: "The demonstration makes me more willing to
learn, not just make this lesson (Physics on Newton's Law) a compulsory lesson.” The grouping of student
needs in the reading category is based on the learning choices of students who use audio and visual learning
styles classified into three main need points, namely the need for learning media through videos,
demonstrations, and discussion of problems or problem-solving with detailed explanations as follows:

a. Video learning media

Students expect learning media in the form of videos to facilitate the process of observing physics
concepts visually. Learning videos can effectively illustrate the basic principles of Newton's laws, such
as the laws of motion, Newton's second law, and Newton's third law, in a more dynamic and
understandable way. Using animations, simulations, and visual demonstrations, students can directly
observe how objects interact in physical systems per Newton's laws. Thus, video learning media not only
provides a more engaging and interactive learning experience for students but also helps them to
understand complex physics concepts better through direct observation.

b. Demonstration

Students expect learning that involves live demonstrations. Physics demonstrations by teachers or
learning facilitators help students observe physics concepts practically and directly. For example, using
tools such as miniature cars and tracks, teachers can demonstrate Newton's laws of motion by showing
how the force exerted on an object affects its acceleration and motion. Through this demonstration,
students can observe physics phenomena in real time, gain a deeper understanding of physics principles,
and establish a connection between theory and its practical application in everyday life. Thus, learning
through demonstration not only facilitates the observation of physics concepts but also increases students'
engagement and understanding of the learning materials.

c. Discussion to work on problems or problem-solving with teacher guidance

Students expect teacher-guided group discussions to work on problems or problem-solving related to
Newton's laws. Group discussions allow students to observe different points of view and approaches to
solving complex problems. With direct guidance from the teacher, students can observe effective
problem-solving strategies and receive immediate feedback on their process of solving the problems.
Group discussions also facilitate collaboration between students, allowing them to observe and learn from
each other. Through these discussions, students not only hone their observational skills in analyzing
physics problems but also strengthen their understanding of the practical application of Newton's laws in
real-life problem-solving.

3. Learning that is classified as a practicum

Learning needs categorized in practicum are classified as kinesthetic learning styles. The number of
respondents who chose learning needs in this category in City High School and Regency High School was too
high, especially in City High School, with the percentage of voting respondents exceeding the total voting
respondents in the previous two categories. One of the interview respondents, a Kota High School student,
gave the opinion that learning through practicum and real phenomena can help him to understand and use the
concept of Newton's Law better by stating: "Practicum is a fun method to learn; students can learn directly
from the origin (real phenomena) rather than just theories that I cannot understand where and how they
originated.” The grouping of student needs in the practicum category based on student learning choices is
classified into two main need points, namely the need for real phenomena brought to class and practicum and
its reporting with detailed explanations as follows:

a. Learning with Newton's Law phenomenon
Students expect hands-on experience with Newton's Law phenomena brought directly into the classroom.
Bringing Newton's Law phenomena into the classroom allows students to interact directly with
fundamental physics concepts and see these principles in action in controlled situations. For example,
students can observe simple experiments that demonstrate the laws of motion, Newton's second law, or
the action-reaction principle. With this experience, students not only hear or read about Newton's laws
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but can also see them at work in real life, which can strengthen their understanding of those physics
concepts. Therefore, bringing the phenomenon of Newton's Laws into the classroom as part of physics
practicum provides a fun and meaningful learning experience for students, helping them understand and
internalize physics concepts better.

b. Students conduct practicum related to Newton's Law material

The need for students to engage in practicum related to Newton's Law material and then make reports and
discussions is essential. This practicum provides opportunities for students to experience physics concepts
directly through controlled experiments. Through this practicum, students can gain a deeper
understanding of Newton's laws of motion and their application in real-world situations. Upon completion
of the practicum, students need to produce a report and discussion, allowing them to reflect on their
findings systematically. This process helps students clarify their understanding of the physics concepts
they are learning and hone their scientific writing and critical thinking skills. Thus, through practicum and
report writing, students can develop a deep understanding of Newton's laws while improving their ability
to present and communicate experimental findings effectively.

Discussion

1. Reading

a. Written Learning Resources
Visual language is essential in physics education, effectively conveying complex concepts and enhancing
understanding [19], [20]. Integrating visual aids, such as graphics and images, with text is essential in
textbooks, as it supports the integration of physical displays with related information [21]. Visual
representations in textbooks should focus on graphics presentation and their integration with appropriate
text [22].
Students who expect physics learning on Newton's Law material with written learning resources can
utilize various learning resources, such as textbooks, modules, and scientific articles. Written learning
resources can assist students in understanding physics concepts in a more structured and systematic way.
In addition, written learning resources can also help students prepare themselves before participating in
classroom learning so that students can be more prepared and confident in participating in physics learning
[23]. Using written learning resources in physics learning can also help students overcome difficulties in
understanding physics concepts. Written learning resources can provide a more detailed and in-depth
explanation of physics concepts so that students can more easily understand difficult physics concepts. In
addition, written learning resources can also help students develop reading and writing skills, which are
essential in physics learning [24].
In applying written learning resources in physics learning, teachers need to choose learning resources that
suit the needs and characteristics of students. Teachers can choose learning resources that are easy to
understand and interesting for students and utilize various kinds of learning media, such as pictures,
graphs, and diagrams, to help students understand physics concepts more effectively [25]. Thus, written
learning resources in physics learning can be an alternative learning method that is effective in improving
student's understanding of physics concepts

b. Exercise questions in the form of scaffolding

Students who expect physics learning on Newton's Law material with practiced problems or
scaffolding questions can utilize various types of practice problems tailored to the level of difficulty and
ability of students. Scaffolding exercises are designed to assist students in gradually understanding
physics concepts, starting from easier problems to more complex levels of difficulty [26]. With this
approach, students can build a solid understanding of the physics concepts taught. Practice or scaffolding
problems in physics learning can help students develop problem-solving skills and critical thinking [27],
[28]. Through practice problems that are designed in a multilevel manner, students can be trained to
identify patterns of physics problem-solving and hone their analytical skills [29]. This will help students
face challenges in solving physics problems more confidently and effectively.
In applying scaffolding exercises or problems, teachers need to pay attention to the needs and
characteristics of students to choose the appropriate type of exercise [30], [31]. By providing challenging
but appropriate exercises, teachers can assist students in progressively improving their understanding of
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physics concepts. In addition, scaffolding exercises or problems can provide a more structured and
systematic learning experience for students to develop independent learning skills and improve their
academic achievement in physics [32].

2. Observing

a. Video learning media
Observation is an effective tool to help some students learn efficiently and demonstrate better learning
outcomes in physics, especially in the chapter on Newton's laws. Students who hope to learn physics on
Newton's Laws with video learning media can use various online video content. Physics learning videos
can provide clear and interactive visualization of complex physics concepts, helping students understand
the principles of Newton's Laws better [33]. With a simple visual display, students can better understand
abstract physics concepts.
Using video learning media in physics learning can also increase student involvement in the learning
process. Well-designed physics learning videos can enrich students' learning experiences through
simulations, visual experiments, and demonstrations of physics concepts that are difficult to understand
theoretically [34], [35]. By involving the senses of sight and hearing, video learning media can help
students relate physics concepts to real-world situations in a more concrete way
In applying video learning media to physics learning, teachers need to choose relevant video content based
on the curriculum and students' level of understanding. By choosing exciting and informative learning
videos, teachers can increase students' interest in learning about Newton's Laws material [36]-[40].
Teachers can also use videos to explain physics concepts dynamically and flexibly so that the learning
process becomes more interactive and effective for students [15].

b. Demonstration

Students who hope to learn physics on Newton's Laws with demonstrations can take advantage of various
physics demonstrations that help students understand physics concepts more visually and visually.
Physics demonstrations can provide a clear picture of physics concepts that are difficult to understand
theoretically so that students can more easily relate theory to practical applications in everyday life [41]—
[43]. By seeing live physics demonstrations, students can better understand abstract physics concepts
[43], [44]. Demonstrations in physics learning can also increase student involvement in the learning
process [45]. Well-designed physics demonstrations can enrich students' learning experiences through
simulations, visual experiments, and demonstrations of physics concepts that are difficult to understand
theoretically [43]. By involving the senses of sight and hearing, physics demonstrations can help students
relate physics concepts to real-world situations more concretely.

In implementing demonstrations in physics learning, teachers must pay attention to students' needs and
characteristics to choose the appropriate type of demonstration. By providing interesting and informative
physics demonstrations, teachers can increase students' interest in learning about Newton's Laws [46].
Teachers can also use demonstrations to explain physics concepts dynamically and flexibly so that the
learning process becomes more interactive and effective for students [45], [47].

c. Discussion

Students who expect to learn physics on Newton's Laws material with discussions for working on
problems or solving problems with teacher guidance can directly interact with teachers and classmates to
discuss complex physics concepts. Through discussions, students can share understanding, ideas, and
strategies for solving challenging physics problems to improve their understanding of Newton's Law
material [48], [49]. Discussions can also help students practice critical and analytical thinking skills in
solving physics problems. The use of discussions to work on questions or solve problems in physics
learning can also increase student involvement in the learning process. By actively discussing, students
can develop communication, collaboration, and problem-solving skills reciprocally with teachers and
classmates (Discussions also allow students to ask questions, clarify concepts they have not yet
understood, and get direct guidance from the teacher in solving physics problems.

Teachers need to create an inclusive and supportive discussion environment in applying discussions to
work on questions or solve problems with teacher guidance. Teachers must provide clear directions,
encourage the active participation of all students, and provide constructive feedback during the discussion
process [15]. Thus, using discussion as a learning strategy for understanding Newton's Laws material can
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help students develop a deeper understanding of the social and cognitive skills needed to solve physics
problems.

3. Practicum

a. Real phenomenon
Students who expect to learn physics on Newton's Law material through the phenomenon of Newton's
Law, which is brought into the classroom, can gain a more real and relevant learning experience. Bringing
physics phenomena related to Newton's Laws into the classroom allows students to see firsthand how
physics concepts are applied in real-world situations. This can help students link theory with practice so
that their understanding of Newton's Laws becomes more concrete and in-depth [43], [50], [51].
Learning with the phenomenon of Newton's Law brought into the classroom can also increase students'
interest and motivation in learning physics [43], [52], [53]. Through direct experience with physical
phenomena, students can feel the relevance and usefulness of physics concepts in everyday life. This can
trigger students' curiosity and motivate them to be more active in learning [53]. Thus, learning through
the phenomenon of Newton's Law can create an inspiring and interesting learning environment for
students.
In implementing learning using Newton's Law, teachers must prepare learning materials that are
interesting and relevant to students' daily lives. Teachers also need to facilitate discussion and reflection
about observed phenomena so that students can better understand the physics concepts being taught [54],
[55]. With this approach, learning through the phenomenon of Newton's Law not only provides an
impressive learning experience for students but also helps them develop critical and analytical thinking
skills in understanding physics [56], [57].

b. Practicals and Reports
Students who expect to learn physics based on Newton's Laws with related practicums can gain direct
experience in practically observing and testing physics concepts. Through practicum, students can apply
Newton's Laws in real experimental situations, deepening their understanding of these concepts. Apart
from that, through practicums, students can also develop practical skills such as observation,
measurement, and data analysis, which are essential in physics [58], [59].
After carrying out a practicum related to Newton's Law, the most important thing is to make a report and
discuss the practicum results. In this process, students are invited to summarize the results of observations,
data obtained, and conclusions obtained from the practicum. Through making reports and discussions,
students can practice their scientific communication skills and deepen their understanding of the physics
concepts they have studied [60], [61].
Making reports and discussing the results of Newton's Law practicum can also help students hone
analytical and scientific reasoning skills [62], [63]. Students can train their critical and logical thinking
skills by detailing the experimental process, data interpretation, and conclusions obtained. Apart from
that, through discussing practicum results with teachers and classmates, students can also broaden their
horizons and understanding of the application of Newton's Laws in various contexts [64].

c. Differentiated learning

The variety of ways in which students learn underscores the need for diverse learning strategies,
particularly in the context of the physics chapter on Newton's laws. Recognizing and accommodating
diverse learning preferences is critical to optimizing student engagement and understanding [65]-[67].
The three main learning modes—reading, observing, and participating in practical activities—must be
differentiated to meet the diverse learning styles in the classroom. Different learning styles and
preferences among students can lead to varying levels of engagement and understanding of the material
[68]-[70]. Educators can meet individual learning styles and preferences by providing various learning
options, ultimately improving student learning outcomes.

Providing different learning opportunities in physics education is necessary for each class. The diversity
of options in physics education—including reading, observing, and practicum—ypresents various
opportunities and challenges for students and teachers. However, differentiated teaching can support
students with different learning preferences [71]. Support and differentiation, such as accommodations,
assistive technology, or grouping students according to their readiness, are essential to meet individual
student needs in physics education [72], [73].
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4. Recommendations for Instructional Design and Curriculum Integration

The findings of this study indicate that students’ needs in physics learning, particularly on the topic of
Newton’s Laws, are diverse. Three main needs were identified: practical-based learning, observational
learning, and self-directed learning through written resources. These results highlight that successful physics
instruction greatly depends on the teacher’s ability to accommodate varied learning styles within the classroom.
More specifically, the need for practical and observational learning underscores the importance of active and
interactive learning experiences. Students who respond better to hands-on practical methods exhibit a
kinesthetic learning style, requiring physical engagement and direct experimentation to grasp abstract concepts
like Newton’s Laws. On the other hand, students who prefer observational methods often have an audio-visual
learning style, indicating that visual media, such as videos and demonstrations, can improve their
understanding of complex physics concepts.

a. Recommendations for Enhancing Instructional Design

To effectively integrate these findings into the design of physics instruction, it is recommended that
educators implement differentiated learning approaches. This strategy can address individual student
needs by offering various learning methods tailored to their preferences, including hands-on activities,
observation, and self-guided study. Furthermore, expanding the sample size in future studies, for instance,
by involving students from a broader geographic region or across different educational levels, would
improve the generalizability of these findings. By incorporating a more diverse student sample, analyses
of learning needs related to Newton’s Laws could be more representative, providing comprehensive
insights for inclusive curriculum design at the national level.

b. Integration in the Physics Curriculum

Incorporating students' learning needs into the design of physics instruction also requires a flexible
curriculum that allows educators to adapt instructional methods to the classroom's needs. For instance,
project-based or inquiry-based learning approaches could be combined with practical modules to support
kinesthetic learners. Meanwhile, digital learning media, such as video simulations and virtual
demonstrations, could effectively meet the needs of students with visual learning preferences.

These findings underscore that implementing adaptive learning approaches tailored to students' needs can
significantly enhance student motivation and learning outcomes in physics. By integrating these varied
instructional approaches, students are expected to gain a deeper understanding of physics concepts and
cultivate a more substantial interest in science.

IV. Conclusions

Until now, learning implementation continues to evolve based on policy changes to meet expected outcomes
and based on the diversity of students in Indonesia. We investigate that one of the reasons for students' failure
to achieve learning goals is that they experience learning differently from what they need or want. So, we
investigate the learning needs expected by each student in physics learning, especially in Newton's Law
material. This research is limited to the diversity of students at high schools in Malang City and Malang
Regency. We found that the needs of high school students are quite diverse, and then we categorized the
variation of student learning needs into three types of learning needs with consideration of learning styles.
There are three types of learning needs categories: needs in reading, needs in observing, and needs in
practicum. All variations of learning needs in reading are categorized in the reading and writing learning style,
variations of learning needs in observing are categorized in the audio-visual learning style, and variations of
learning needs in practicum are categorized in the kinesthetic learning style. As a recommendation, the results
of this study can be applied to develop a more inclusive physics curriculum design. A differentiated learning
approach can be used to accommodate diverse learning needs, allowing students to choose the learning
methods that are most effective for them. Thus, physics learning will be more meaningful and relevant,
improving learning outcomes. There is great hope for every student that if their learning needs are met, it will
be easy to achieve learning objectives as stipulated in the policy and curriculum. However, the research that
has been carried out is limited to student learning needs in the learning process and learning style reviews; we
hope that this research can be continued in deeper areas related to diversity in the implementation of student
learning and broader scientific material.
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