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of static electricity concepts is moderate. No students were classified as
having the lowest level of understanding. Specifically, 3 students (27.27%)
were in the partially understood category, while the other 8 students
(72.73%) were classified as fully understanding. This indicates that most
students have successfully mastered the concept of static electricity, from
definitions and interactions between charges to the process of charge
formation. However, students had difficulty internalizing the concept of
electric flux and its application to various forms of symmetry. These findings
reinforce the view that even though students have prior knowledge, abstract
concepts such as electric field interactions and the principle of symmetry
remain major challenges in physics learning.Overall, the findings of this
study indicate the urgency of improving students' understanding of static
electricity concepts by applying more efficient learning techniques, utilizing
various representation methods, and strengthening the foundations of key
concepts before exploring topics involving quantitative and conceptual
aspects. This study is expected to serve as a guide for teachers in developing
pedagogical approaches that are more in line with students' characteristics
and learning patterns.
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1. INTRODUCTION

Physics is often found in human life and is related to natural phenomena. One of the important
learning goals in physics is conceptual understanding (Tagwa et al., 2020; Taqwa & Taurusi,
2021). In learning physics, mastery and understanding of concepts are very important for every
student. Students who can understand the concept well are also expected to be able to solve related
problems (Docktor & Mestre, 2014a; Etikamurni et al., 2020; Ryan et al., 2016). Without a good
understanding of the concept, other thinking skills will also be difficult for students to achieve.
Physics education at the secondary level plays a crucial role in developing scientific thinking skills
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and understanding fundamental concepts that form the basis for further study. One topic that is
challenging for students is static electricity, which is abstract and difficult to observe directly. This
topic covers key concepts such as electric charge, Coulomb's force, electric fields, and the process
of charging. The complex abstract nature and limited practical experience often make it difficult
for students to understand the rational interrelationships between concepts (Giancoli, 2014).
Previous studies have confirmed that conceptual understanding is a key element that influences
success in learning physics and helps avoid misconceptions. Creative thinking is a thinking process
that involves fluency, originality, elaboration, and flexibility. It is a cognitive skill that promotes
problem-solving and innovation (Fatmawati et al., 2022).

Creative thinking skills are emphasized in 21st-century education among students worldwide.
Teachers must know the importance of effective teaching and learning strategies to improve
students' creative thinking abilities (Jamal & Ibrahim, 2020).According to constructivist theory,
students' understanding develops through reciprocal interactions between their prior experiences
and new information acquired during the learning process. Students do not simply absorb concepts
passively, but actively create meaning from the data they receive. This explains why the topic of
static electricity, which often contradicts everyday experiences, frequently triggers cognitive
conflict. Many students have preconceptions that are inconsistent with science, such as the
assumption that electric charges can appear spontaneously, or that charges of the same type can
attract each other in certain situations. If not addressed with appropriate measures, these ideas can
develop into misconceptions that become deeply ingrained in students' minds.

Research based on observation, experimentation, and empirical evidence confirms that static
electricity is a subject that is often misunderstood. Gurel, Eryilmaz, & McDermott (2015) state
that misconceptions in physics, particularly regarding the concepts of electric force and charge,
generally stem from students' misunderstanding of the relationships between physical variables.
Furthermore, Safitri, Sitompul, & Hamdani (2022), using research tools such as questionnaires,
found that students tend to have difficulty understanding the relationship between Coulomb's force
and the interpretation of distance, and misinterpret the direction of the electric field. These findings
emphasize the need for a comprehensive investigation that focuses not only on academic results
but also on the cognitive mechanisms behind student responses. Thus, an in-depth assessment of
students' level of understanding at the madrasah level is very important to improve the
effectiveness of physics learning strategies. Jreative thinking skills have been needed since
primary school because They are the golden generation. They are curious, think concretely, enjoy
interaction with friends, and like investigation. In this case, they need exceptional guidance from
the teachers (Fauziah et al., 2020)

At MAN 1 Merangin, initial observations and informal interviews with physics teachers
revealed similar problems: many students still had difficulty explaining how charge is transferred,
distinguishing between induction and conduction, and understanding how electric forces work on
charged objects. Some students also had misconceptions, such as thinking that neutral objects have
no charge at all or that electric fields only appear in large charged objects. This indicates the need
for in-depth research to uncover the causes of low understanding, both in terms of teaching
methods, student learning experiences, and the school environment. Natural phenomena that can
be found in everydaylife, namely that they can provide knowledge about natural phenomena or
phenomena, through several scientific methods or methods or in a systematic way(Nikat et al.,
2021),physics uses a process Page 70 Analysis of Students’ ...| Fera Maya Fitri Yani, Siti Rohmah,
Boby Yasman Purnama, Bahaman Zohuri (IJETZ) | International Journal of Education and
Teaching Zone. Volume 1 (Issue 2): 01-02 (2023)that can start from observation, measurements
and analysis where to find out it requires a long period of time but you can be sure the results are
real where physics can be proven to be true

To address the issues encountered, this study applied a qualitative method with a descriptive
design. This design allowed for intensive exploration of students' views on the concept of static
electricity through interviews, observation notes, and analysis of open-ended questions. As
explained by Creswell (2014), qualitative methods are particularly suitable for studying complex
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phenomena, especially those involving students' thought processes, reasoning patterns, and
conceptual structures. Thus, this study does not only aim to assess the correctness or incorrectness
of students' understanding, but rather emphasizes exploring the foundations underlying their
understanding or misunderstanding.

This study aims to produce a comprehensive view of the extent to which students understand
the concept of static electricity at MAN 1 Merangin, as well as to provide a basis for educators to
develop more efficient teaching methods that focus on conceptual understanding. Furthermore, the
results of this study are expected to contribute to curriculum improvement, teaching material
improvement, and the enhancement of physics teaching standards in madrasahs. Through an in-
depth examination of student understanding, this study seeks to support schools in shaping a
learning process that emphasizes not only final achievement but also the formation of proper
scientific thinking.

2. METHOD

This study uses a qualitative descriptive method to comprehensively examine students' ability
to understand electrostatic concepts. A qualitative approach was chosen because of its focus on
interpreting meaning, evaluating student responses, and identifying misconceptions that arise in
electrostatic learning, going beyond quantitative data alone. Within this framework, the researcher
acts as the primary instrument in observing the learning environment, exploring students'
perspectives, and conducting in-depth data analysis. This approach is consistent with Creswell's
(2014) view that qualitative research is designed to investigate educational phenomena through
interpretive meaning.

The research population included some students from class XII MIPA 2 at MAN 1 Merangin.
The sample was determined from students who were willing and able to fill out the questionnaire,
especially those who had studied the topic of static electricity in its entirety. A total of 11 students
from XI1I IPA 2 were selected as respondents. This selection was made to ensure that the data came
from a group that was relevant to the research objectives. This refers to Etikan, Musa, & Alkassim
(2016), who explain that purposive sampling is suitable when subjects are selected based on their
relevance to the focus and needs of the research.

Data collection was conducted using a Likert scale questionnaire comprising 15 statements
on crucial elements of static electricity concepts, including electric charge, Coulomb's law, electric
field, induction, conduction, and their applications in everyday life. The statements were
formulated in both positive and negative forms to assess students' level of understanding and reveal
possible misconceptions. In addition to the questionnaire, short interviews were conducted with a
number of students who showed specific response patterns to strengthen the qualitative analysis.
The development of this instrument referred to indicators of static electricity concepts in physics
education studies and was based on misconception research by Gurel, Eryilmaz, & McDermott
(2015).

This study did not use laboratory equipment, but instead utilized simple digital tools such as
Google Forms to distribute questionnaires and record student responses online. The application of
this technology improved the efficiency of data collection, reduced the risk of errors in recording,
and facilitated the initial analysis process. The data obtained was in the form of verbal and
numerical information from questionnaire responses.

The data analysis process includes simplifying the data by sorting student answers based on
their level of understanding, presenting the data in tabular format, values, and understanding
classifications, and creating descriptive explanations of the research results. Furthermore, the data
is interpreted by looking at answer patterns, tendencies for misunderstandings to arise, and
students' logic when answering. This analysis method adopts the interactive model from Miles,
Huberman, & Saldafia (2014), which involves data simplification, data presentation, and
validation.

In qualitative research, researchers play an active role as observers, data collectors, and
primary analysts. They provide guidance on filling out questionnaires, clarify questions through
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short interviews, and interpret the results obtained. The strength of the data is reinforced by
triangulation of methods, namely by comparing the results of questionnaires and interviews, plus
member checking with respondents to verify the accuracy of the interpretation. Researchers also
consulted with physics teachers as peer debriefers to increase the reliability of the findings. These
steps are in line with the concept of trustworthiness from Lincoln & Guba (1985).

Through this series of procedures, the study produced a comprehensive description of the
students' level of understanding and the obstacles they faced in static electricity material. These
findings are expected to be the basis for developing a more efficient and appropriate physics
learning approach at MAN 1 Merangin.

3. RESULTS AND DISCUSSION

This study used an online questionnaire and included 11 students from class XII IPA 2 at
MAN 1 Merangin to assess their understanding of the concept of static electricity. The total score
of all respondents was 150, which was then averaged to 13.63. This average falls into the
Intermediate category according to the theoretical score scale of 3 to 15. These results indicate that
most students demonstrated a fairly strong mastery of the concept.
Individual Score Distribution
* Maximum score: 15
« Minimum score: 9
 Limited score difference: only 6 points
The relatively small score difference indicates that the students' level of understanding is relatively
uniform. In other words, the variation in understanding among students is not very significant, and
most are at a similar level of mastery.
Student Understanding Categories
To provide a more focused mapping of understanding, the study used the following categories:

Kategori Pemahaman [Rentang Skor Deskripsi Jumlah Siswa
Tidak paham 3-5 Salah hampir semua konsep |0
keseluruhan
Tidak paham sebagian |6-8 Banyak miskonsepsi 0
Paham sebagian 9-11 Paham beberapa konsep 3
dasar
Paham keseluruhan 12-15 Menguasai konsep secara 8
menyeluruh

Bukti Siswa Tidak Paham Keseluruhan

5. Semakin jauh jarak antara dua muatan, maka gaya tariknya semakin besar. (negatif)

5 responses

@ Tidak paham keseluruhan

@ Tidak Paham Sebagian
Paham Sebagian

@ Paham keseluruan

Discussion
The diagram shows that 60% of students do not understand this concept, while the other 40%
only partially understand it. Not a single student has fully mastered the concept. These
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findings show that the assumption that “the greater the distance between two charges, the
greater the attractive force” is still a source of strong misconception among students.

Most students do not yet understand the basic principle of Coulomb's Law, namely that the
electric force actually weakens as the distance between charges increases. This misconception
shows that the relationship between distance and force has not been well understood, both
conceptually and mathematically. Therefore, it is necessary to reinforce the material through
the use of visualizations, interactive simulations, and more targeted exercises so that students
can correct their misconceptions and gain a more accurate understanding.

Students Do Not Understand Partially

4. Hukum Coulomb menjelaskan hubungan antar gaya listrik dan jarak antara muatan.
5 responses

@ Tidak paham keseluruhan

@ Tidak Paham Sebagian
Paham Sebagian

@ Paham keseluruan

Based on the diagram above, the following data was obtained:

* 60% of students did not fully understand some of the material,

* 20% did not understand it at all,

* 20% fully understood it,

* 0% partially understood it.

This data shows that the majority of students (80%) still have a low level of understanding of
Coulomb's Law. Most of them are not yet able to accurately explain the relationship between
electric force, charge magnitude, and the distance between charges. Only a small percentage
of students (20%) are truly proficient in this concept.

This condition indicates the need to improve the learning process by reinforcing basic
concepts, utilizing visual aids or simulations, and providing explanations that are easier to
understand so that students can more fluently master Coulomb'’s Law.

Students Understand Partially

1. Saya memahami bahwa muatan listrik terdiri dari muatan positif dan negatif

5 responses

@ Tidak paham keseluruhan

@ Tidak Paham Sebagian
Paham Sebagian

@ Paham keseluruan

An analysis of the diagram shows the following data on student respondents:
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- Sixty percent (60%) showed partial understanding.

- Twenty percent (20%) reported limited understanding or a lack of understanding.

- Twenty percent (20%) reported comprehensive understanding.

- No students completely failed to understand the material.

These results indicate that most students have a basic understanding of the concepts of positive
and negative electric charge, although their level of understanding is not yet perfect.
Approximately 20% of students still face challenges in understanding the material, while the
other 20% have mastered it effectively. Overall, the students' level of understanding can be
categorized as adequate. However, intervention in the form of elaboration and reinforcement
of the material is still needed to ensure that all students can internalize these concepts deeply.
Students Understand Overall

9. Saya memahami perbedaan antara gaya listrik dan medan listrik.
5 responses

@ Tidak paham keseluruhan

@ Tidak Paham Sebagian
Paham Sebagian

@ Paham keseluruan

Based on the survey of students presented in the diagram, the following data was obtained:

- 60% of students showed partial understanding of the material.

- 20% of students had a limited level of understanding.

- 20% of students had achieved comprehensive understanding.

- No students stated that they had no understanding at all.

These findings indicate that the majority of students are familiar with the fundamental
concepts of positive and negative electric charges. However, their depth of understanding is
not yet optimal. Some students, namely 20%, still face challenges in understanding the
material, while the other 20% have mastered the sub-material adequately.

Overall, the students' level of understanding can be categorized as adequate. However, the
presentation of additional material and reinforcement of concepts remain essential to ensure
that all students can internalize the material more deeply. Based on the survey of students
presented in the diagram, the following data was obtained:

Item-by-Item Analysis

Item 1 — Types of Electric Charge

Most students responded “Partially Understand” and “Fully Understand” to statements related
to the two types of electric charge. This indicates that they understand the existence of positive
and negative charges, as well as the differences between them.

The concept of electric charge is the foundation for all static electricity phenomena. Young &
Freedman (2020) explain that understanding the types of charge is the basis for understanding
Coulomb's force, inter-charge interactions, and electric fields.

The high level of student understanding in this aspect indicates that their prior knowledge is
solid. In the context of physics learning, this kind of basic knowledge is crucial for the
successful understanding of more complex concepts. The adequacy of students' prior
understanding is also in line with Ausubel's meaningful learning theory, which emphasizes
the need for advance organizers before learning advanced concepts.

Item 2 — Charge Interaction (Negative Statement)
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Most students chose “Partially Understand” or “Do Not Understand at All” for the incorrect
statement “Two objects with the same charge will attract each other.” After score reversal, the
scores for this item became high.

Coulomb's law states that like charges repel each other and unlike charges attract each other.
Research by Putra & Hidayat (2020) shows that misconceptions related to charge interaction
often occur in high school students.

The results of this study show better conditions than previous studies, because MAN 1
Merangin students were not caught up in these common misconceptions. This may indicate
that teachers have provided clear lessons and used visual representation, simulation, or simple
experiment methods so that students can more easily understand the concepts. The low level
of misconceptions on this indicator also shows that students are able to correctly distinguish
the basic principles of charge interaction.

Point 3 — Charge Formation Through Rubbing

The students' answers show that they understand that the rubbing process can generate electric
charge through the transfer of electrons.

The triboelectric phenomenon is the basis for understanding the formation of static electricity.
Halim et al. (2023) emphasize that students find it easier to understand the concept of static
electricity when it is linked to simple phenomena that are familiar to them.

Because phenomena such as rubbing a ruler on hair are common, students find it easier to
understand the mechanism of electron transfer. Direct experience facilitates concept
construction and reduces misconceptions. Phenomenon-based learning models have also
been proven effective in improving understanding of this concept (Rahmadani, 2021).
GENERAL DISCUSSION

Overall Level of Student Comprehension

The majority of students achieved the “Comprehensive Understanding” category, reflecting a
strong mastery of the material. In Anderson—Bloom's taxonomy, the level of comprehension
is an important part of the process of building higher knowledge such as application, analysis,
and evaluation. The high level of understanding indicates that physics learning in the
classroom has been effective. Students not onlyremembered, but were also able to explain the
basic concepts of static electricity well. However, there were still 3 students in the partially
understood category, so the teacher needed to apply differentiated learning and remedial
strategies.

Minimal Misconceptions about Charge Interaction

The measurement results show that misconceptions about the concept of charge interaction
are almost non-existent.

Treagust states that negative statements on instruments are very effective in revealing
misconceptions.

This finding is quite interesting because most previous studies have mentioned that
misconceptions about Coulomb's force are among the highest at the high school level. The
different conditions at MAN 1 Merangin provide a positive picture that modern learning
strategies such as interactive simulations have helped improve student understanding.

The Influence of Students’ Prior Knowledge

Students who have mastered basic concepts also score high on other indicators.

According to Ausubel, prior knowledge is the most decisive factor in meaningful learning.
Students who have understood basic concepts are better prepared to understand advanced
concepts. This reinforces the importance of providing advance organizers or introductory
material before learning begins.

Effectiveness of Physics Learning at MAN 1 Merangin

High and homogeneous scores indicate an effective learning process.

Physics learning based on phenomena, experiments, and digital simulations has been proven
to enhance understanding of physics concepts (Sari & Wahyudi, 2022).
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The learning methods implemented by teachers appear to successfully accommodate students'
needs and help them understand abstract concepts well. These results indicate that physics
pedagogy in schools has evolved toward a modern and practice-based approach.
Comparison with Previous Research

The results of student understanding in this study were higher than the findings of studies
conducted between 2020 and 2023, which showed a higher level of misconceptions.
Previous studies showed that many students misunderstood the interaction of charge,
Coulomb force, and triboelectric mechanisms.

This difference indicates that the learning approach at MAN 1 Merangin has improved. The
theoretical contribution of this study is that the use of interactive learning media can
significantly reduce misconceptions.

4. CONCLUSION

Based on qualitative and quantitative descriptive data analysis of students' level of
understanding of static electricity material at MAN 1 Merangin, the following conclusions can be
drawn. The level of students' understanding of static electricity concepts is generally in the
moderate category. Of the 12 students sampled in the study, 8 students (72.73%) were categorized
as having a complete understanding, while 3 students (27.27%) were categorized as having a
partial understanding. No students were categorized as not understanding or partially
understanding. This shows that the majority of students have mastered the fundamental concepts
of static electricity, including types of electric charges, interactions between charges, and the
mechanism of charge formation through friction.

The students' understanding showed a uniform pattern, with individual scores falling within a
narrow range (9-15). This uniformity indicates that the physics learning process in the classroom
was fairly even and able to provide relatively consistent understanding to all students.

Students' misconceptions about core concepts such as charge interaction and Coulomb's force
were relatively low. This indicates that students were able to reject misconceptions in the
questionnaire, which indicates the success of teachers in providing conceptual explanations
through more visual and contextual learning methods, such as simulations or simple
demonstrations.

The concept that causes the most difficulty is electric flux and its application to symmetrical
shapes, including understanding the direction of the field and its relationship to Gauss's Law. These
findings are consistent with previous studies that state that abstract and mathematical concepts in
static electricity tend to cause cognitive conflict in students.

Prior knowledge has been proven to play an important role in students’ level of understanding.
Students who understand the basic concepts of charge and its interactions tend to score higher on
other indicators. These findings support Ausubel's meaningful learning theory and constructivism.

The physics learning process at MAN 1 Merangin can be categorized as effective, as seen
from the high average scores and low misconceptions among students. This shows that teachers
have applied relevant learning approaches and are able to overcome the abstract nature of static
electricity material.

Overall, the teaching of static electricity still needs to be improved, especially in abstract
material such as electric flux and the principle of symmetry. Teachers are advised to use a multi-
representation approach, interactive simulations, phenomenon-based experimental activities, and
remedial strategies for students with partial understanding in order to strengthen concepts and
reduce the potential for misconceptions.

Thus, this study emphasizes the importance of concept-based learning approaches and the
need to strengthen conceptual understanding of static electricity material so that students can
develop better scientific thinking skills and avoid long-term misconceptions.
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