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This study discusses how students at SMA 2 Merangin understand physics
concepts, particularly those related to quantities and derivatives. The background
of this study arose because many high school students still have difficulty
understanding physics lessons, especially when learning about quantities and
derivatives. The purpose of this study is to see how well students understand this
material. The method used was a descriptive qualitative approach with field
studies, which focused on students’ experiences and views on how they learn. The
population studied was all 30 students in grade X, and a sample of 15 students was
taken so that the data obtained could represent the conditions of the class. Data
collection was conducted using a questionnaire with 10 questions using a Likert
scale to find out students' views, level of understanding, learning problems, and
the influence of internal and external factors on their understanding. The results
of this study show that many students have difficulty relating the concepts of
quantities and derivatives, especially when given irrelevant examples. This study
concluded that there is a need for innovation in teaching methods, reinforcement
of basic concepts, and increased use of visual media and simple experiments to
help students better understand the concepts of magnitude and derivatives.
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1. INTRODUCTION

An understanding of physics concepts, particularly regarding physical quantities and

measurements, is a fundamental aspect that determines students’ ability to solve physics problems
conceptually, rather than merely memorizing formulas (Ningsih, 2022). Physics education at the high
school level plays a strategic role in shaping students’ ability to understand basic scientific concepts
and apply their knowledge in everyday contexts. One of the fundamental concepts that often serves as
the foundation for advanced topics is the concept of quantities and units, particularly basic quantities
and derived quantities. In physics education literature, mastery of the concept of quantities and
derivatives is considered an important foundation because errors in understanding units or types of
quantities can cause systemic obstacles in physics learning. For example, research in Indonesia shows
that the average understanding of students regarding the material on quantities, units, and
measurement is still in the “fair” category, which indicates that there is still room for improvement in
the learning process (Fitriani, Cantika, & Lolita, 2021).
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Theoretically, the concepts of quantities and units have fundamental properties: basic quantities
are guantities whose units are defined first, while derived quantities are combinations of several basic
quantities ina functional relationship. A proper understanding of the types of quantities, units, and how
derived quantities are formed is very important in preparing students to not only mechanically apply
formulas, but also understand the physical meaning of numbers and units in calculations (Nikadinata,
2024). Learning physics requires a deep understanding of concepts, as these foundational concepts serve
as the basis for understanding more advanced topics such as waves and related phenomena (Nada et al.,
2022). Without a strong foundation in this material, students tend to experience difficulties when moving

on to more complex physics topics such as force, pressure, or velocity.

In the digital age, students’ critical thinking and problem-solving skills are increasingly influenced
by the integration of technology into learning, particularly in terms of a deep understanding of scientific
concepts (Wang & Wang, 2025). Furthermore, the problem of conceptual understanding in physics is
not only a matter of memorization or calculation skills, but also about how students construct their own
mental schemas that may differ from scientific schemas. A review of the literature shows that barriers
to understanding (misconceptions) on various physics topics remain a significant problem to this day
(Istigomah & Subali, 2025). These misconceptions arise because students bring with them pre-scientific
understandings, the learning process is teacher-centered, or the evaluation instruments are not capable
of capturing students' deep understanding.

In the context of instruments for measuring student understanding, the use of narrative
questionnaires (instruments that ask respondents to explain using narratives) can be a richer option than
objective tests alone. The use of technology in 21st-century learning has been shown to help students
better understand the material by making concepts more concrete and interactive (Sari et al., 2024). The
narrative questionnaire approach allows students to describe how they think about a concept, including
errors in thinking or misconceptions that may not be detected by ordinary multiple- choice instruments.
This is relevant considering that most studies only use multiple-choice tests or diagnostic instruments in
the form of “layered tests” (three-tier, four-tier) to detect misconceptions (Atmaja & Samsudin, 2024);
however, the narrative approach has not been widely used in the field of quantities and derivatives.

High school students often struggle to understand physics concepts, primarily due to the abstract
nature of the subject matter and the lack of multi-representational learning strategies, which results in
reduced conceptual understanding and problem-solving skills (Azizah et al., 2023). In this regard,
schools such as SMA Negeri 2 Merangin, which are located in a local context, need to evaluate the
extent to which their students truly understand the concepts of quantities and derivatives, not only in
terms of numerical measurement results, but also through the students' own conceptual understanding.
This study aims to explore students' understanding of the concepts of basic quantities and derived
quantities through a narrative questionnaire, as well as to identify the forms of understanding or
misconceptions that arise. Thus, the results of this study are expected to contribute to the development
of more appropriate learning strategies and assessment instruments to improve the quality of basic
physics learning at the high school level.

2. METHOD
The methodology employed in this study is a descriptive approach utilizing a phenomenological
qualitative research design. Qualitative research is descriptive, meaning that the data it collects is made
up of words and pictures, not numbers (Sugiono, 2014). Moleong (2014) asserts that qualitative
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research seeks to comprehend the experiences of the subjects under investigation, including their

motivations, attitudes, and perspectives, both holistically and descriptively through verbal and
linguistic expression, employing diverse scientific methodologies. Similar to other research,
quantitative descriptive methods employing survey techniques are frequently utilized to assess
students' learning interests via questionnaire instruments (Sofna et al., 2023).

There were 30 tenth-grade students at SMA Negeri 2 Merangin, but only 15 of them were in this
study. The goal of this study was to find out how well tenth-grade students at SMA Negeri 2 Merangin
understood the ideas of Quantity and Derivatives in their physics lessons. Darmawan (2014) says that
data collection methods are the ways or tools that researchers use to get information. The data gathered
may comprise primary data and supplementary data (Khairinal, 2016). This study utilized questionnaires
and documentation for data collection. Similar studies utilize experimental designs incorporating pre-
test and post-test methodologies to assess students' learning outcomes and conceptual comprehension
(Fitria & Nafiah, 2025).

We used questionnaires to collect data on things like how well students understood energy and
effort concepts, as well as internal and external factors that made it hard for them to learn. Google Forms
were chosen because they work well, are easy to get to, and make it easier to analyze data. The analysis
of the data was done in three steps: reducing the data, showing the data, and drawing conclusions. We
chose data from Google Forms, sorted it by theme (cognitive, math, learning methods, and
environment), and then presented it in descriptive form to help us better understand what was making it
hard for students to understand the concepts of energy and work. Furthermore, meta- analytic
methodologies have frequently been employed in prior research to amalgamate results and assess the
efficacy of educational models on students' critical thinking abilities (Rona, Festiyed, & Yerimadesi.
2025)).

After this study, the data will be looked at. Data analysis is a process in which we look for and put
together information from interviews, field notes, and other sources so that it can be clearly understood
and shared with others (Sugiyono, 2019). Also, quasi-experimental methods that use project-based
learning are often used to see how different teaching methods affect how well students learn (Novallyan
& Nehru, 2025).

3. RESULTS AND DISCUSSION
Research Results

This study was conducted to determine the factors that influence students' difficulties in
understanding the concepts of quantities and derivatives in grade X students at SMA Negeri 2
Merangin. The number of respondents was 15 students, consisting of male and female students. Data
collection was carried out using a Google Form questionnaire with 10 Likert scale statements: fully
understand, partially understand, partially do not understand, and do not understand at all.

The results of the study showed variations in the level of understanding, interest in learning, the
influence of learning methods, and learning environment factors that had an impact on students'
understanding of the concepts of magnitude and derivatives. Of the 15 respondents, there were a
relatively equal number of male and female students. All respondents were from the tenth grade, and
all of them were taking physics classes with material on magnitude and derivatives in the current
semester.
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Here are the findings from the Google Form questionnaire:

Table 1. Students' Perceptions of Concepts
No. Pernyataan PK PS TPS TPK

1 I can correctly explain what a physical quantity is. 4 6 3 2
2 | can name the SI base units for various quantities such as length, mass, and time. 3 8 2 2
3 I can distinguish between fundamental quantities and derived quantities. 4 6 3 2
4 | understand the symbols and dimensions of physical quantities such as force, 3 7 3 2
pressure, and energy.
I understand how a derived quantity is obtained from its base quantity. 2 8
6 | can give real examples of the application of derived quantities such as velocity or 3 7 2 3
acceleration.
7 | can convert units of measurement such as force into kg-m/s2.
I can solve problems involving the concepts of magnitude and derivatives. 3 6 4
9 I understand the physical meaning of the results of calculating derived quantities such 3 8 2 2
as energy or momentum.
10 I find the concepts of magnitude and derivatives easy to understand. 5 5 3 2
Discussion

This study aims to identify the factors that influence students’ difficulties in understanding the
concepts of magnitude and derivatives, the types of difficulties experienced, and the role of learning
methods, media, and student interest in learning in class X at SMA Negeri 2 Merangin. The analysis
of the discussion was based on the results of a questionnaire from 15 respondents, which showed
variations in students’ perceptions and learning experiences regarding the material on magnitude and
energy.

Internal Factors

Internal factors include students' cognitive abilities, interest in learning, motivation, and
independent learning efforts. From the questionnaire data, it was found that 4 students stated that they
had difficulty understanding the concepts of magnitude and derivatives, while 11 students stated that
they easily understood the concepts of magnitude and derivatives. This shows that there's a pretty
significant gap in understanding between students who easily grasp concepts and those who have
trouble (Saputra, Halim, & Busyairi, 2024).

Also, interest in learning and motivation affect students' difficulties. Eight students are really
interested in learning physics, but some aren't motivated (seven students feel unmotivated). This data
shows that intrinsic motivation greatly influences the understanding of physics concepts. According
to Barus (2024: 25), low motivation and interest in learning are among the main causes of difficultyin
understanding physics material in high school, because students tend to be inactive in the learning
process and only receive information passively.

The ability to study independently is also an important factor. From the questionnaire, 8
students studied independently at home, and 7 students sought additional learning resources through
the internet, videos, or books. These independent learning activities can help students understand
difficult material, in line with Hutagaol’s (2021: 42) findings, which state that students who actively
engage in independent learning tend to find it easier to understand scientific concepts, including
quantities and derivatives, compared to those who only rely on the teacher’s explanations in class.
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External Factors

External factors include the role of teachers, learning methods, media, and supporting facilities.
From the questionnaire, most students (7—12 respondents) stated that the way teachers teach affects
their understanding, and that teachers' explanations are too fast, making it difficult for some students
to follow the lessons. Malotong, Syamsuriwal, & Zaky (2022: 108) emphasize that the fast pace of
material delivery is often a major obstacle for students in understanding the relationship between
guantities and derivatives.

Learning media and facilities are also important factors. A total of 8 students stated that visual
media helped their understanding, and 6 students considered learning facilities to support the learning
process. This shows that the availability of interesting media and adequate facilities can improve
student understanding, as found by Pratiwi (2021: 36), who stated that the use of visual and interactive
media can reduce students' misconceptions in understanding the concepts of magnitude and
derivatives.

The classroom atmosphere and interaction with friends also affect learning difficulties. From
the data, 7 students stated that the classroom atmosphere was conducive, but 4 students felt that
classroom noise was distracting. In addition, 4 students chose the role of friends in helping when
experiencing difficulties. Rezki, Lian, & Riyanti (2025: 176) emphasize that a conducive learning
environment and peer-to-peer interactions can support the understanding of abstract physics concepts,
especially quantities and derivatives.

Conceptual Understanding
Overall Understanding

Overall understanding is a condition in which students understand concepts holistically, in
terms of their definitions, principles, and applications. Students with this level of understanding are
able to explain the concept in their own words, relate it to new contexts, and apply it in solving
complex problems. According to Nurhasanah and Pratiwi (2020), comprehensive understanding
reflects that students are not only able to remember information, but also able to organize and integrate
that knowledge into their cognitive structure. In the context of science learning, students who have a
comprehensive understanding can explain the relationships between variables and answer questions
such as “why” and “how” a phenomenon occurs (Sari & Sutopo, 2022).

In addition, research by Pratama and Widodo (2021) shows that students with a full
understanding of concepts tend to have higher-order thinking skills because they have passed through
the stages of assimilation and accommaodation of correct concepts. Thus, overall understanding is a
key indicator of successful conceptual learning because it demonstrates effective knowledge transfer.
Below is an example of a student's answer regarding overall understanding. We can interpret that the
student is able to understand the symbols and dimensions of physical quantities such as force, pressure,
and energy. Students with a complete understanding can understand concepts holistically, in terms of
their definitions, principles, and applications.
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Figure 1. Students' Answers: Overall Understanding

4. Saya memahami simbol dan dimensi dari besaran fisika seperti gaya, tekanan, dan energi.

15jawaban

4(26,7%)

3 (20%) 3 (20%)

Partial Understanding

Partial understanding refers to a condition in which students only understand part of a concept,
while other parts are not fully understood or are still incorrect. Students in this category are often able
to answer some questions correctly, but have difficulty when they have to apply the concept in a
different context. According to research by Rahmawati and Hidayat (2021), students with partial
understanding usually understand formulas or terms but do not yet understand the conceptual meaning
behind them.

For example, in physics material about friction, students may know the formula F=uN, but do
not yet conceptually understand that friction depends on the properties of the surface and not on the
area of contact (Rahmawati & Hidayat, 2021). Research results by Fatimah and Kartika (2020) also
show that most students only master concepts at the procedural level (procedural knowledge), not at
the conceptual level (conceptual knowledge). Therefore, the category of “partial understanding”
indicates that learning still needs to emphasize concept exploration rather than just practicing
questions.

Below is an example of a student's answer regarding partial understanding. We can interpret
that the student is able to understand the physics material but is not yet able to apply the concept.
Students with partial understanding tend to be more prone to errors in applying formulas and do not
yet understand the conceptual meaning behind them.

Figure 2. Partially Correct Student Answers

6. Saya dapat memberikan contoh nyata penerapan besaran turunan seperti kecepatan atau

percepatan.
15 jawaban

Partial Understanding

This category is often referred to as misconception, which is a condition where students have
an understanding that is incorrect or contradicts the correct scientific concept. According to Suparman
and Yulianti (2020), misconceptions arise due to incomplete learning processes, misinterpretations by
teachers, or the use of inappropriate analogies. Students who experience misconceptions are often
confident in their answers because they are based on personal logic that seems reasonable, but in fact
does not correspond to scientific theory.

For example, in the material on free fall, many students assume that heavier objects fall faster,
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when in fact scientifically, gravitational acceleration is constant for all masses (Dewi & Maulana,

2022). Research by Prasetyo and Putri (2023) also confirms that misconceptions are a major obstacle
in science learning because they are difficult to correct without cognitive conflict-based learning
interventions. Therefore, diagnosing misconceptions is important in learning assessment.

Below, we can see examples of students' answers regarding partial understanding. We can
interpret that students with this level of understanding often experience misconceptions and are also
confident in their answers because they are based on personal logic that is not in line with scientific

theory.
Figure 3. Students' Answers: Partially Understand

1. Saya dapat menjelaskan dengan benar apa yang dimaksud dengan besaran fisika

15 jawaban

4(26.7%)
3(20%)

2 (13,3%)

No Understanding

The last category is no understanding, which describes a situation where students do not
understand the concepts being taught at all. In this condition, students tend to give random, irrelevant
answers, or even cannot answer at all. According to research by Wulandari and Hidayah (2021),
students who do not understand the concept as a whole are usually caused by a lack of involvement
in the learning process, low interest in learning, and the use of methods that are too oriented towards
memorization.

Research by Latifah and Kusumawati (2022) confirms that a lack of total understanding often
occurs because students do not relate new material to their prior knowledge. This condition prevents
new information from being assimilated into the students' cognitive structure. In the context of science
and mathematics learning, students in this category show great difficulty in explaining or applying
concepts even after repeated learning.

Below, we can see an example of a student's answer about not understanding the whole
concept. We can interpret that the student does not understand the concept being taught. In this
condition, students tend to give random, irrelevant answers, or even cannot answer at all.

Figure 4. Students' Responses: Do Not Understand Overall

2. Saya dapat menyebutkan satuan dasar Sl untuk berbagai besaran seperti panjang, massa, dan
waktu,

15 jawaban

7 (46,7%)

Cognitive Difficulties
Cognitive difficulties are reflected in the number of students who stated that the concepts of
magnitude and derivatives (7 students) were difficult to understand. This form of difficulty is related
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to students' abstract thinking and mathematical logic abilities (Saputra, Halim, & Busyairi, 2024).

Hutagaol (2021: 45) emphasizes that understanding physics concepts requires adequate cognitive
abilities to relate scientific principles to real phenomena.
Difficulty Understanding the Relationship Between Concepts

A total of 7 students stated that they had difficulty understanding the relationship between
guantities and derivatives, and 8 students stated that example questions helped their understanding.
This shows that students experience difficulties, especially when concepts are not explained
contextually or when the example questions provided are not relevant. Pratiwi (2021: 38) asserts that
the use of concrete examples and the application of concepts in everyday life can help students
understand the interrelationships between physics concepts.
Practical Difficulties in Practice Questions

Nine students felt that the practice questions were insufficient, indicating that difficulties also
arise in the form of application. Students who are not accustomed to applying theory in questions tend
to experience misconceptions, such as miscalculating quantities or misidentifying types of derivatives.
Malotong, Syamsuriwal, & Zaky (2022: 110) mention that the lack of varied practice questions is a
major factor in the difficulty of understanding quantities and derivatives.
The Role of Learning Methods, Media, and Interest in Learning
Learning Methods

The way students learn has a big impact on how well they understand things. Twelve students
agree that the learning model helps them understand. This means that interactive methods, like
problem-based learning or simple experiments, can help students learn about derivatives and
magnitude. Barus (2024: 30) stresses that methods that get students involved in the learning process
help them understand scientific concepts better and cut down on misunderstandings. This finding is
substantiated by the adoption of inquiry-based frameworks like ASPIRE, which markedly enhance
conceptual comprehension and student engagement through organized, reflective, and collaborative
learning methodologies (Quileste et al., 2025). The way teachers teach is also very important. Ten
students said that the way the teacher taught made it harder for them to understand, and five students
said that the teacher's explanations were too fast. This means that teachers need to change the speed
of their lessons so that all of their students can keep up and understand the ideas. Malotong,
Syamsuriwal, and Zaky (2022: 111) stress that teachers must create opportunities for inquiry and
dialogue to address cognitive challenges.
Learning Media

Learning media is a very important part of the process. Eight students said that visual media
helped them, and seven students said that learning facilities helped them learn. Also, six students
thought they needed interactive media. This shows that using a mix of pictures, sounds, and interactive
media can help students understand better. Pratiwi (2021: 39) says that using different kinds of media
can make students more interested and help them understand the ideas of magnitude and derivatives.
This aligns with research indicating that contextual and locally integrated learning media can
substantially improve students' science process skills, which are crucial for comprehending abstract
physical quantities and derivatives (Sari et al., 2025).
Interest and Motivation to Learn

The difficulty students have in understanding ideas depends on how interested they are in
learning. Six students are very interested, but four are not. The data shows that 5 students study on
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their own and 6 students look for more resources, which shows that students who are highly motivated

tend to do these things. Situmorang (2021: 40) stresses that intrinsic motivation and a desire to learn
are the most important factors that determine how well students learn physics concepts. This is because
when students are intrinsically motivated, they will actively seek to understand and work through
problems on their own. This is corroborated by evidence indicating that digital learning modules can
improve student autonomy and self-regulated learning, which are essential for investigating intricate
concepts such as physical quantities and derivatives (Pratama et al., 2025).
Social Interaction and Learning Environment

Students' understanding is also affected by how they interact with their friends and the
conditions in the classroom. The data indicates that 4 students received assistance from peers, 6
students perceived the classroom environment as favorable, and 5 students were disrupted by noise.
Rezki, Lian, and Riyanti (2025: 180) stress that a good learning environment and learning with others
can help students understand abstract ideas like derivatives and quantities. Furthermore, social roles
and emotional influences, exemplified by bystander behavior, underscore the significance of moral
responsibility and peer interaction in influencing student responses and engagement within
educational settings (Nuha et al., 2025). Moreover, the psychological states of students are significant,
as efficacious interventions, such as CBM-based methodologies, can alleviate anxiety and enhance
cognitive preparedness, thereby promoting a deeper comprehension of abstract scientific principles
(Jannah et al., 2025).

4. CONCLUSION

This study shows that students' difficulties are influenced by various internal and external
factors. Internal factors include cognitive abilities, interest in learning, motivation, and independent
learning efforts, while external factors include teaching methods, speed of material delivery, use of
learning media, practice questions, classroom atmosphere, and learning facility support. Analysis of
questionnaires from 15 respondents revealed variations in students' understanding of the concepts of
quantities and derivatives, with most students stating that these concepts were quite difficult,
especially in understanding the relationship between quantities and derivatives. The use of visual
media, relevant example questions, and interactive teaching methods proved to contribute positively
to students' understanding. This study provides an overview that physics learning, especially the
material on quantities and derivatives, requires a more systematic and contextual approach that
involves active student participation to overcome cognitive and applicative difficulties.

Although this study provides a fairly comprehensive understanding of the factors contributing
to student learning difficulties, it has several limitations, including the limited number of respondents
(only 15 students) and the data collection method, which only used questionnaires without other forms
of triangulation such as interviews or direct observation. For future research, it is recommended that
researchers use a mixed method approach to obtain a more in-depth picture of students' learning
difficulties. The research can also be expanded by analyzing the relationship between certain factors,
such as between learning interest and motivation and the level of understanding of physics concepts.
The implications of this study confirm that physics teachers need to adjust their learning strategies to
the needs of students through the use of interactive media, increasing contextual exercises, and
creating a conducive classroom atmosphere so that students' understanding of quantities and
derivatives improves. In addition, schools are expected to provide better facilities so that the learning

process can take place optimally.
206 | Exploring High School Students’ Understanding of Physical Quantities and Derivatives Through a Narrative
Questionnaire: A Study at SMA 2 Merangin (Azzahran Arrusdi Askar)


https://ejournal.mandalanursa.org/index.php/JUPE/user

JUPE : Jurnal Pendidikan Mandala P-1SSN: 2548-5555, E-ISSN: 2656-6745

6. BIBLIOGRAPHY

Alvia Quthrotun Nada, Tagwa, M. R., Supriana, E. ., & Suwasono, P. . (2022). Development of an
Android-Based Physics Interactive E-Module Equipped with Problems with Scaffolding in
Applying the Concept of Light Waves. International Journal of Education and Teaching
Zone, 1(2), 159-178. https://doi.org/10.57092/ijetz.v1i2.43

Atmaja, D. Y. S., & Samsudin, A. (2024). Are There Misconceptions in My Class? Misconception
Analysis with T3-SF (Three Tier-Test on Static Fluid). Tarbiyah: Jurnal llmiah
Kependidikan, 13(2), 155-170.

Azizah, Z., Supriana, E., & Sulur, S. (2023). Development of Interactive E-Modules with a Multi-
representational Approach to Help Students Analyze the Effect of Heat and Heat Transfer
for Grade XI Senior High School. International Journal of Education and Teaching Zone,
2(3), 460-474. https://doi.org/10.57092/ijetz.v2i3.136

Barus, Anisa Novita Br. “Analisis Faktor-Faktor Yang Mempengaruhi Pemahaman Konsep Listrik
Arus Searah Pada Siswa Sma Swasta Katolik Sibolga.” Jurnal Edu Talenta 3, No. 1 (2024):
20-38.

Darmawan, D. (2013). Metode penelitian kuantitatif.

Dewi, N. P., & Maulana, R. (2022). Students’ conceptual understanding on free-fall motion in high
school physics learning. Jurnal Inovasi Pendidikan Fisika, 11(2), 115-123

Ekonomi Kelas X Di Sekolah Menengah Atas Al-Huda Pekanbaru.” Uin Suska, 2025.

Fatimah, R., & Kartika, D. (2020). Analisis tingkat pemahaman konsep matematika siswa berdasarkan
indikator berpikir konseptual. Jurnal Cendekia: Jurnal Pendidikan Matematika, 4(1), 55—
67.

Fitriani, F., Cantika, L., & Lolita, N. (2021). Analisis pemahaman siswa terhadap materi fisika SMA
besaran, satuan, dan pengukuran di MAN 2 Kota Jambi. CERMIN: Jurnal Penelitian, 5(1),
81-88.

Friyatmi, Tuti Kamila Sukma, & Socheath Mam. (2025). Assessing Student Independence for
Effective Learning via Digital Modules in Economics. International Journal of Education
and Teaching Zone, 4(3), 310-322. https://doi.org/10.57092/ijetz.v4i3.483

Giawa, Triani. “Analisis Faktor-Faktor Penyebab Kesulitan Belajar Siswa Di Kelas Viii Smp Swasta
Bintang Harapan Ulususua Pada Materi Sistem Pencernaan Manusia.” Faguru: Jurnal
IImiah Mahasiswa Keguruan 3, No. 2 (2024): 30-44.

Hutagaol, Lazuardi Agusman. “Analisis Kesulitan Belajar Siswa Pada Materi Pengaruh Kalor
Terhadap Suhu Dan Wujud Benda Dalam Kehidupan Sehari-Hari Sub Tema 1 Di Kelas V
Sd Negeri 106199 Kotasan, Kec. Galang Tahun Ajaran 2020/2021.” Universitas Quality,
2021.

Istigomah, R., & Subali, B. (2025). Literature Review: Identification of Research Trends on
Misconceptions in Physics Material in 2019-2024. Indonesian Journal of Science and
Education, 9(1), 14-27.

Journal of Education and Teaching Zone, 3(2), 131-142. https://doi.org/10.57092/ijetz.v3i2.191

Kadir Masalesi, A. (2022). Resource Identification and Level of Understanding of Particle Dynamics
Concepts . International Journal of Education and Teaching Zone, 1(2), 204-221.
https://doi.org/10.57092/ijetz.v1i2.48

Khairinal. 2016. Menyusun Proposal, Skripsi, Tesis, dan Disertasi. Jambi: Salim Media Indonesia
207 | Exploring High School Students’ Understanding of Physical Quantities and Derivatives Through a Narrative
Questionnaire: A Study at SMA 2 Merangin (Azzahran Arrusdi Askar)


https://ejournal.mandalanursa.org/index.php/JUPE/user

JUPE : Jurnal Pendidikan Mandala P-1SSN: 2548-5555, E-ISSN: 2656-6745
(Anggota IKAPI).

Latifah, R., & Kusumawati, E. (2022). Hubungan pengetahuan awal dengan tingkat pemahaman
konsep siswa SMP pada materi kalor. Jurnal Edusains, 14(2), 98-109.

Malotong, Aprianto, Syamsuriwal Syamsuriwal, And Muhammad Zaky. “Identifikasi Faktor- Faktor
Penyebab Kesulitan Belajar Fisika Dalam Materi Usaha Dan Energi Pada Siswa Sma.”
Jurnal Kreatif Online 10, No. 3 (2022): 106-13.

Miftahul Jannah, Yeni Karneli, Rezki Hariko, & Zadrian Ardi. (2025). The Impact of CBM-Based
Counseling Learning with Relaxation Techniques in Reducing Anxiety. International
Journal of Education and Teaching Zone, 4(3), 292-309.
https://doi.org/10.57092/ijetz.v4i3.495

Moleong, L. J., & Surjaman, T. (2014). Metodologi penelitian kualitatif.

Nikadinata, V., Aena, A. N., Oktafianti, A. A., & Kurniawati, W. (2024). Learning Quantities and
Units in Elementary Schools. Jurnal Pendidikan Indonesia, 3(01), 1-9.

Ningsih, F. N. (2022). Analysis of Students’ Concession Understanding Ability in Solving Physics
Concepts. International Journal of Education and Teaching Zone, 1(1), 26-33.
https://doi.org/10.57092/ijetz.v1i1.8

Novallyan, D., & Nehru. (2025). Optimization of Teaching Profession Courses Through Project
Methods: Impact on Biology Education Students. International Journal of Education and
Teaching Zone, 4(2), 126-143. https://doi.org/10.57092/ijetz.v4i2.431

Nuha, M. S., Muslihati, M., & Rahman, D. H. (2025). Moral Responsibility of Bystander Role in The
Midst of Bullying: A Gender-Based Cross-Sectional Survey. International Journal of
Education and Teaching Zone, 4(3), 259-275. https://doi.org/10.57092/ijetz.v4i3.465

Nuraini, A. M., Susantini, E., Kartika Indah, N., & Ishak, N. A. . (2025). Validating a Pteridophyta
Atlas Integrated with Local Wisdom for Enhancing Science Process Skills. International
Journal of Education and Teaching Zone, 4(2), 144-162.
https://doi.org/10.57092/ijetz.v4i2.418

Nurhasanah, S., & Pratiwi, F. (2020). Analisis pemahaman konsep siswa dalam pembelajaran fisika
menggunakan model learning cycle 5E. Jurnal Pendidikan Fisika Indonesia, 16(1), 45-56.
Oktasari, Wella Andini. “Faktor-Faktor Yang Mempengaruhi Kesulitan Belajar Pada Mata
Pelajaran

Prasetyo, H., & Putri, D. (2023). Diagnosis misconception on Newton’s laws through three-tier test
approach. Journal of Science Education Research, 8(2), 89-101.

Pratama, A., & Widodo, S. (2021). Higher order thinking skills and full conceptual understanding in
science learning. Journal of Educational Research and Evaluation, 10(3), 150-162.

Pratiwi, Yumni. “Analisis Kesulitan Belajar Siswa Pada Materi Energi Alternatif Dan Penggunaannya
Dikelas Iv Sd Negeri 101964 Jaharun A Kec. Galang Ta 2020/2021.” Universitas Quality,
2021.

Quileste, R., Estacio, M. L. P., & Pagara, C. R. (2025). Exploring the ASPIRE Framework: Enhancing
Assessment Literacy through Inquiry-Based Teacher Education. International Journal of
Education and Teaching Zone, 4(3), 243-258. https://doi.org/10.57092/ijetz.v4i3.447

Rahmawati, D., & Hidayat, T. (2021). Partial conceptual understanding in physics: an analysis of

Rezki, Ria, Bukman Lian, And Henni Riyanti. “Analisis Faktor-Faktor Kesulitan Belajar Siswa Pada
Pembelajaran Ipa Kelas Iv Sd Negeri 43 Palembang.” Bada’a: Jurnal Ilmiah Pendidikan

208 | Exploring High School Students’ Understanding of Physical Quantities and Derivatives Through a Narrative
Questionnaire: A Study at SMA 2 Merangin (Azzahran Arrusdi Askar)


https://ejournal.mandalanursa.org/index.php/JUPE/user

JUPE : Jurnal Pendidikan Mandala P-1SSN: 2548-5555, E-ISSN: 2656-6745
Dasar 7, No. 1 (2025): 173-84.

Rivaldo, L, M R A Taqwa, A Zainuddin, And R Faizah. “Analysis Of Students’ Difficulties About
Work And Energy.” In Journal Of Physics: Conference Series, 1567:32088. lop
Publishing, 2020

Rona, Festiyed, & Yerimadesi. (2025). Meta Analysis of the Effect of the Project Based Learning
Model on Students’ Critical Thinking Ability in Elementary School Science Learning .
International Journal of Education and Teaching Zone, 4(2), 182-194.
https://doi.org/10.57092/ijetz.v4i2.423

Saputra, Lalu Zoandi, Muhammad Abdul Halim, And Ahmad Busyairi. “Studi Kajian Literatur:
Analisis Miskonsepsi Materi Usaha Dan Energi Pada Siswa Sma.” Jurnal Penelitian Dan
Pembelajaran Fisika Indonesia 6, No. 2 (2024).

Sari, I. A, Zulaikha, S. ., Puska, N., & Norza, M. . (2024). Utilization of Projector Technology in 21st
Century Learning: What is the Impact on Student Learning Outcomes?. International

Sari, N., & Sutopo, R. (2022). Comprehensive understanding of science concepts among secondary
school students. Journal of Educational Assessment and Learning, 12(2), 112-124.

Situmorang, Emmawati B R. “Analisis Kesulitan Belajar Materi Pemanfaatan Sumber Energi
Alternatif Mata Pelajaran Ipa Siswa Kelas Iv Sd Negeri 054608 Sawit Hulu Tahun Ajaran
2020/2021.” Universitas Quality, 2021.

Sofna, A., Sakinah, Y. ., Misbah, M., & Pentang, J. T. (2023). Analysis of Student Learning Interest
In Physics In Subject Force Material . International Journal of Education and Teaching
Zone, 2(1), 25-39. https://doi.org/10.57092/ijetz.v2i1.58

students’ reasoning patterns. Jurnal Pendidikan Fisika, 9(1), 25-36.

Sugiono, P. D. (2014). Metode penelitian pendidikan pendekatan kuantitatif. pdf. Metode Penelitian
Pendidikan Pendekatan Kuantitatif, Kualitatif Dan R&D, 12, 42.

Sugiyono. (2019). METODE PENELITIAN PENDIDIKAN. In Bandung:Alfabeta.

Suparman, E., & Yulianti, D. (2020). Identifikasi miskonsepsi siswa menggunakan tes diagnostik tiga
tingkat. Jurnal Inovasi Pendidikan Sains, 11(1), 66—78.

Wahyuni Fitria, & Nafiah, U. (2025). Enhancing Students’ Inferential Reading Skills through a Higher
Order Thinking Skills Based Module: An Experimental Study. International Journal of
Education and Teaching Zone, 4(2), 163-181. https://doi.org/10.57092/ijetz.v4i2.434

Wulandari, A., & Hidayah, N. (2021). Analisis kesulitan belajar siswa dalam memahami konsep dasar
fisika di sekolah menengah pertama. Jurnal Pendidikan Sains dan Aplikasi, 9(2), 77— 88.

Yi, W. ., & Wang Sigian. (2025). Digital Literacy Education Among Students: Status, Pathways, and
Implications in the Current Digital Era. International Journal of Education and Teaching
Zone, 4(1), 66-85. https://doi.org/10.57092/ijetz.v4i1.385

Zulkiffli, Nadia Syuhada, A F Mat Fadzil, N H Mohd Noor, Noor‘Aisyah Johari, E S Othman, And N
A Ahmad Nazri. “Exploring The Students’ Difficulties In Physics Subject Among
Secondary School Students During Learning In Class.” International Journal Of Academic
Research In Business And Social Sciences 14, No. 4 (2024): 407-17.

209 | Exploring High School Students’ Understanding of Physical Quantities and Derivatives Through a Narrative
Questionnaire: A Study at SMA 2 Merangin (Azzahran Arrusdi Askar)


https://ejournal.mandalanursa.org/index.php/JUPE/user

