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Abstract: This study is a systematic review of 26 articles published between 2017 and 2024, focusing
on misconceptions in science education within Indonesian schools. Misconceptions, defined as
persistent misunderstandings that hinder effective learning, are a significant barrier to students'
scientific literacy. The research employs the Systematic Literature Review (SLR) method, following
the PRISMA model, to synthesize findings and address key research questions regarding these
misconceptions.The analysis reveals that the majority of misconceptions were identified in 2023,
accounting for 27% of the total findings, with a notable prevalence at the high school level (50%),
followed by junior high (31%) and elementary schools (19%). In terms of subjects, physics
misconceptions dominate at 50%, followed by chemistry (31%) and biology (19%). Geographically, East
Java emerges as a hotspot for these misconceptions, representing 27% of the cases analyzed.This
research contributes to the field of science education by highlighting critical areas where
misconceptions occur, particularly in physics at the high school level. By identifying these
misconceptions, educators can develop targeted interventions to enhance teaching strategies and
improve overall student comprehension in science, ultimately fostering better scientific literacy
among Indonesian students.
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1. Introduction

Learning is an event intended to initiate, encourage, and support student
learning activities (Gasong, 2023; Banarase and S Shirbahadurkar 2024; Gittings,
Taplin, and R Kerr 2020; Kawuri, Ishafit, and Fayanto 2019; Zou et al. 2022). Learning,
on the other hand, is the process that a person undergoes to acquire knowledge,
which results in a change in the level of better practice (Hardiyanti et al., 2020;
Octavia, S. A., 2020; S Vosniadou 2020).

Natural Science learning is an important part of school curricula around the
world and shapes our understanding of the universe (Castafieda-Miranda et al. 2023;
Hillmayr, Ziernwald, and Reinhold 2020; Puspita et al. 2024). However, interesting
discussions often occur during the learning process about the difficulties students
face in conveying scientific concepts (Dewi, S. & Ibrahim, T., 2019; Segara, Kartini,
and V Setyaningrum 2024). Misconceptions, which can hinder a proper and in-depth
understanding of the material being taught, are one of the biggest problems
(Marzuki and M Diknasari 2020; Mukhlisa, N. 2021).

According to (N Suprapto 2020) misconceptions in science learning are complex
phenomena and have many phases. Misconceptions not only affect students
individually, but also hinder teachers from achieving learning goals. Misconceptions
can lead to shallow understanding, difficulty applying scientific concepts, and even
rejection of science itself if not addressed appropriately (Garcia-Ferndndez, Sobrino-
Costoso, and Ruiz-Gallardo 2022; Malaterre, Javaux, and P Lépez-Garcia 2023).
Misconceptions in science learning can be caused by a number of different factors.
One of them is the way students understand the world around them (Mukhlisa, N.
2021). Since childhood, students often learn about nature through hands-on
experience, observation, and interaction with their world (Ruiz-Gallardo and Reavey
2019). However, this intuitive understanding does not always correspond to the
scientific concepts taught in schools (Sedrakyan et al. 2020; Soeharto and Heliyon
2021).

According to (Afni et al. 2024) the way information is provided to students also
causes misconceptions. When teachers or textbooks use ambiguous or unclear
language, students can misunderstand concepts. In addition, psychological
elements can contribute to the formation of misconceptions (Anderson and
Gagliardi 2021; Malaterre et al., 2023). Therefore, even if students are given evidence
that supports correct scientific ideas, they may ignore them or misinterpret them
because they do not match their previous beliefs (Hidayat, F. et al. 2020).

To address this issue, educators must know about common sources of
misconceptions and how to address them (NN Mubarok 2023). Teachers must find
misconceptions of students. This can be achieved through a variety of means, such
as class discussions, formative tests, or even direct observation of students'
comprehension (Nisa’ et al. 2022). To help students overcome misunderstandings,
teachers can use a variety of approaches (Ginting, Prastowo, and Yusuf 2022).
Presenting information in contrast involves comparing wrong ideas with correct
ideas (Darwis, R., & Hardiansyah, 2022). Additionally, it is important for students to
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be given the opportunity to reflect on what they know and correct what they
misunderstood (Wulandari et al., 2023; S Vosniadou 2020). This can be achieved
through reflection activities, such as reflection journals or group discussions, where
students are asked to reflect on what they know about a particular scientific
concept and correct their mistakes (Fasya, Sjaifuddin, and Kurniasih 2023).

These approaches can help teachers overcome misconceptions in science
learning and help students understand natural sciences better. One way to solve
problems is to find misconceptions in learning (NI Syar and Al Ibtida 2022). Although
various approaches have been identified to assist teachers in discovering and
addressing students' misconceptions, there are still ways that research needs to be
addressed (Rafika and Syuhendri 2021). Many previous studies have focused more
on generalized teaching methods without considering the specific context in
Indonesia, such as cultural differences and the existing education system (Lu et al.
2021). This study aims to fill the gap by analyzing how the local context affects the
emergence of misconceptions and the effectiveness of the approaches used by
teachers.

While many methods have been proposed to address misconceptions, the lack
of research measuring the long-term impact of such approaches on students'
conceptual understanding is a concern (Sibomana, Karegeya, and Sentongo 2020).
This research will explore not only the effectiveness of existing methods, but also
how they can be adapted to improve students' understanding in the long run. It will
also highlight the importance of collaboration between teachers and students in the
learning process. Although reflection and group discussion have been identified as
effective tools (Alam 2022), This research will delve deeper into how these
interactions can be optimized to create a learning environment that is more
inclusive and responsive to students' needs (Hamzah, Maat, and Ikhsan 2021). Thus,
this research not only aims to identify and analyze existing misconceptions, but also
to provide more contextual and sustainable recommendations in addressing these
issues in science education in Indonesia. This research is expected to contribute
significantly to the development of more effective and locally relevant teaching
strategies. Based on the above information, this study analyzes misconceptions that
occur in school learning in Indonesia using the systematic review method.

2. Method

This research is an in-depth literature review. Researchers discovered, studied,
evaluated, and interpreted all available studies to apply the Systematic Literature
Review (SLR) and the Preferred Reporting Items for Systematic Reviews and
Metaanalyses model, also known as PRISMA. This method allows researchers to
systematically review and identify journals by following established procedures. The
systematic literature review method allows for the latest discoveries on research
topics by encouraging evidence-based activities, allowing for more objective
assessments of previous research, and finding new avenues for research (Booth et
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al. 2021; van Dinter, Tekinerdogan, and Catal 2021). To ensure systematic SLR, this
study follows PRISMA guidelines.

Table 1. Source of Analysis Article

Publisher
https://[www.sciencedirect.com
https://eric.ed.gov/
https://www.sinta.kemendikbud.go.id

Electronic scientific databases sought to identify relevant studies include
ScienceDirect (Elsevier/Scopus), Eric and Sinta. The selection of these databases is
based on their multidisciplinary scope, accessibility, and relevance to the theme.
The search for electronic scientific database literature was carried out using the
PRISMA framework. The data used in this study is secondary data. Secondary data
applies the documentation method from existing data, not data obtained from
direct observation. The procedure is divided into four stages: (1) identification, (2)
screening, (3) feasibility, and (4) inclusion, as shown in figure 1 the first stage
involves conducting a systematic search of electronic databases. Research is
selected if it meets the following inclusion criteria: (a) this study seeks research to
identify problems in the form of misconceptions that occur in students. (b) this
research at the level of elementary and high school education occurred only in
Indonesia. () This study was published in the 2017-2024 time frame. (d) research in
the subjects of science, chemistry, physics, biology. The following is a graph chart of
PRISMA criteria.
Records identified from the

—
g database (n=500)
=
c
5 v
Notes after filtering by title
and abstract (n=176)
)
£
S
2
[
l_ Full-text articles are assessed
.,,g for eligibility after duplicate
S v
(V]
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Figure 1. Diagram PRISMA

This search process produces 500 results using the Publish or Perish 8
application. Furthermore, the second stage involves screening the titles and
abstracts of the selected studies. In total, this screening procedure resulted in 176
relevant papers, 86 of which were found to be duplicates when examining the
screening results. The third stage includes the assessment of the eligibility of 90
selected full-text articles. This process includes reading the paper in detail and
selecting a paper that fits the inclusion criteria. After this process, 26 scientific
articles that met the selection criteria were considered for final extraction. In the
final stage, the quality of the scientific article (n = 26) is assessed based on the
research question.

3. Result and Discussion
Result

Based on the results of the analysis of the following 26 articles:
Subject

Natural sciences is a subject that is categorized as difficult to understand,
especially in motion matter (Izzah et al. 2022). The results of the literature review
are shown in figure 2.

Misconception Subject
Coverage Analysis

Va Kin:ia
Fisika__ 31%
50% .
Y_Biologi
19%

Figure 2. Results of Scope Analysis of Misconception Subjects

The results of the analysis of the most subject scope are physics with a
percentage of 50% with a total of 13 articles out of 26 articles. This is because
concepts in physics are often abstract and not easily connected to students' daily
experiences (Lubis et al. 2023). Then the language used in physics is often different
from everyday use, which can lead to confusion (Rachmawati & Supardi 2021).

Subject Matter

Learning materials are an important foundation in the educational process
because they provide students with basic knowledge and understanding (Lee et al.
2024; Syahrizal et al. 2024). When there is a misconception in learning, the impact
can be very detrimental and widespread. The results of the analysis of the subject
matter in figure 3.
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Distribution of Misconception Materials
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378% 3;8% 3;8% 379% 379% 3:9% 379% 3:9% 3;9% W Genetika
B Persamaan
H Keseteimbangan
m Rotasi
H Cahaya

Figure 3. Results of Misconception Materials

The results of the misconception analysis on the material were the highest,
which was 11.54% on motion matter. In the study (Danil, Hamdu, and Alia 2023)
Analysis of misconceptions about force and motion materials in grade IV of
elementary school, (Fauziah, A., & Darvina, Y. 2019) Analysis of students'
misconceptions in understanding linear motion and parabolic motion materials in
class X of SMAN 1 Padang, (Nasution et al. 2021) Analysis of misconceptions of
elementary school students on force and motion materials. This is because
movement is all abstract and often difficult to relate to students' daily experiences
(Triastutik, M. 2021). The lowest misconceptions are on gravitational matter
(Mariyadi & Idam Ragil 2023), pressure (Andriani et al. 2021), rotation (Asni Furoidah
et al. 2017), equations (Ade Mirza et al. 2024), genetics (Amaliyah Rahayu & Suratsih
Suratsih 2018), reaction rate (Fantiani et al. 2023), electricity (Didik and Aulia 2019),
substances and characteristics (Mulyani et al. 2023) and classification of living things
(Gultom, D.2023) with a result of 3.85%.

When Misconespi Occurred

Misconceptions that occur by year are scattered based on search articles in the
figure 4.
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Misconception Time: 2017-2024

2024
2023
2022
2021
2020
2019
2018

~

2017

Figure 4. Results of Misconception Time Analysis

The results of the analysis of the most misconceptions are in 2023 as many as 7
out of 26 articles with a percentage of 27%. This is because in 2023 it is due to a lack
of digital literacy, ineffective learning methods, changes in curriculum and syllabus,
limitations in distance learning and pacsa after the COVID-19 pandemic (Rokhim, D
et al. 2023 ; Oofuvong et al. 2024).

Level of Misconception
The level chosen to be analyzed is elementary and high school. It can be seen in
figure 5.

Distribution of Misconception Levels

Elementary School (SD) Junior High School (SMP)  Senior High School (SMA)

Figure 5. Levels of Misconception Level

The results of the analysis of the school level where there are many
misconceptions at the high school level with a total of 50% as many as 13 out of 26
articles. At the high school level, which is the final level that is complex, there are
many misconceptions in schools due to the complexity of the material, learning
approach, and lack of basic understanding (Rohmah et al. 2023; Sutrisno, A. D.
(2019). The lack of emphasis on basic concepts and the pressure to complete a lot of
material in a limited time often make students memorize without really
understanding. Varied and inconsistent learning resources and cognitive and
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emotional changes in adolescents also play a role in the emergence of
misconceptions (Saputra, O., et al. 2019). In addition, the lack of opportunities for
discussion and clarification in large classes and an evaluation system that
emphasizes more on exam results than on conceptual understanding can
exacerbate this problem (Rohmah, M., et al. 2023).

Distribution of Misconceptions
In this study, it was carried out in the area of the state of Indonesia in figure 6.

Regional Distribution of Student Misconceptions in Science
Learning in Indonesia

Banten

382 M Jawa Barat
B 8%
- 3,8% ® Jawa Tengah
- 3,8% B Yogyakarta
N 8 B Aceh
. BNTT
I /7% = Riau

7’7:/° Sumatera Selatan
e —— e
19,2% B Jawatimur

I Pontianak (kalimantan Barat)

B Sumatera Utara

Figure 6. Areas of Student Misconceptions on Science Learning in Indonesia

Based on the results of the analysis of the spread of misconceptions about
science learning, it occurs most in the East Java area by 27%, then the Pontiakan area
(West Kalimantan) 27%. This is due to the lack of understanding of material concepts
in teachers so that what is taught to students is not correct (Purwaningrum, J. P., &
Bintoro, H. S. 2019; Kusumah and Ani 2021). Another cause is due to areas that are
far from internet access technology (Aulia, A. F., et al. 2024). The total number of
articles analyzed is 26 in table 2.

Table 2. Overall Articles

Heading Article Name

Scholarly Research

Intricacies in Identification of Biological Misconceptions Journz?l . for
Interdisciplinary
Studies

Analysis of Students' Misconceptions on Newton's Law Journal of  Gravity

Material in Class X Science of State High School 1 Science Physics

Berastagi Education

Meta-Analysis of Misconceptions of Science Students in Journal of Science

Biology Materials at the Junior High School Level Education
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Analysis of Misconceptions of Grade VI Elementary
School Students in Science Learning Gravitational Force
Material

Identification of Misconceptions of Cell Material in
Students in Class XI IPA MAN 2 Padang City

Application of the CRI (Certainly Of Response Index)
Integrated Temperature and Heat Material Science
Misconception Assessment Module through the Blended
Learning Method

Identify students' misconceptions about light matter
using a four-tier diagnostic test

Misconception Profile of Students Based on Bloom's
Revised Taxonomy on Science Material Substance
Pressure Concept

Identification of Material Science Misconceptions About
the Properties of Light Using the Certainty of Response
Index (CRI) in Grade V Students of St. Theresia Ende
Catholic Elementary School 3

Analysis of Misconceptions of Elementary School
Students on Style and Motion Materials

Analysis of students' misconceptions in understanding
linear motion and parabolic motion material in class X of
SMAN 1 Padang

Identification of Misconceptions of the Concept of
Rotational Dynamics with the Four Tier Method in Grade
Xl Students of SMA Negeri 3 Jember

Identification and Remediation of Misconceptions with a
Conceptual Change Approach to Chemical Equilibrium
Materials

Misconceptions and Difficulties of Middle School
Students in Quadratic Inequalities Material
Misconceptions of Grade XII High School Students on
Genetic Material Using the Certainty of Response Index
(CRI) Method

Exploring Science Attitudes, Misconceptions, and
Temperature Correlations
Exploring Science Attitudes, Misconceptions, and

Temperature Correlations

Misconceptions of Natural Science Learning (IPA) Class V
in Elementary Schools

Analysis of Misconceptions of Enzyme Materials Using
TT-MCTE on High School Students

IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

PENDIPA

LENSA (Science
Lantern): Journal of
Science Education
Bioscience: Journal of
Education

JIPPF:  Journal of
Innovation in Physics
Research Education

Undiksa Education
Journal

NSER Journal

Prima Magistra:

Scientific Journal of
Education

Education Academia

Pillar of Physics
education  Scientific
Journal of Physics
Education

FKIP E-Proceeding

Orbital:  Journal of
Chemistry Education

Journal of Religion

Journal of
Education

Biology

Indonesian Journal of
Education Methods
Development

DYNAMICS: Journal of
Elementary Education

Scientific Periodical
Biology Education
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(BioEdu)
Analysis of Misconceptions on Force and Motion Pendas: Journal of
Materials in Grade IV of Elementary School Elementary Education

Analysis of Student Misconceptions Assisted by
Certainty of Response Index (CRI) on Learning Materials
Velocity and Order of Reaction

Analysis of Students' Misconceptions on Newton's Law Journal of Education
Material at SMA Negeri 7 Pontianak and Learning

Analysis of Student Misconceptions in the Science
Subject of Static Electricity Using the Four Tier Test
Analysis of Misconceptions of the Concept of
Substances and Their Characteristics in Grade VII Junior
High School Students

Identification and Analysis of Misconceptions in
Chemical Bonded Materials Using Three-Tier Diagnostic
Test Instruments

Analysis of Students' Misconceptions in Understanding

Journal of Innovation
in Chemistry Education

Research Gate

PENDIPA: Jurnal of
Science Education

Journal of Innovative
Science Education

i - : - | IPT
Chemical Concepts Using the TTMC Diagnostic Test JeUiE 5
Students' Misconceptions on the Classification of Living o
; P [
Creatures in Class VII Private Mts. Al-Washliyah Sigambal féﬂ?g;}t eriodica

Academic Year 2018/2019

The results of the analysis of student misconceptions in science learning often
occur in East Java, misconceptions in science learning, especially physics at the high
school level, often occur due to various factors. Limited educational resources, such
as laboratory facilities and quality textbooks, as well as conventional and theoretical
teaching methods, cause students to have difficulty understanding concepts in
depth (Sartika, et al. 2020). (Santoso and Setyarsih 2021)The complexity of abstract
physics materials that require a strong mathematical understanding, coupled with
the differences in students' socio-economic backgrounds, also exacerbates this
problem. In addition, the lack of teacher training in effective teaching methods and
the limitations of practical experience in the laboratory hinder students from
connecting theory with practice (Rizki, C., & Setyarsih, W 2022). All of these factors
contribute to the high level of misconception among high school students in East
Java.

Discussion

Misconceptions in science learning can significantly hinder students' learning
process. The highest areas of misconception rates in science learning in East Java
and Pontianak are due to a combination of a lack of understanding of concepts by
teachers, limited access to technology, students' preconceptions, and ineffective
teaching methods in line with the opinion of the researchers (Aulia et al. 2023) . To
address these issues, it is important for educators to improve their understanding of
science, utilize technology in teaching, and implement more interactive and
immersive learning methods (Faznur et al. 2020). In addition, motion material in
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physics learning is the highest misconception due to errors in the learning process
that must be overcome through learning methods, the language used and the
ability of the teacher (Aulia et al. 2023; Sihaloho et al. 2021; Utami and Dewi 2020;
Yoo and Kweon 2019).

Some contributing factors include such as initial experience (Chen et al. 2020),
students often have intuitive understandings of science concepts that do not
always match the scientific concepts taught in school (Rodriguez and Towns 2021;
Trevors and Duffy 2020). Ambiguous language, the use of unclear language in
teaching can lead to confusion and misconceptions (Deiana et al. 2023; Shrestha et
al. 2020). Limitations of learning methods (Rohmah, Priyono, and Sari 2023;
Sihaloho et al. 2021), Non-interactive teaching methods and lack of opportunities for
discussion can exacerbate this situation, especially in large classes (Dini et al. 2024;
Eli 2021). Solutions to overcome the problem of misconceptions in science learning,
some can be done such as teacher training (Aulia et al. 2023) to improve teachers'
competence in conveying science concepts clearly and effectively (Siri et al. 2020).
Then conduct active learning methods (Fajra, Syachruroji, and Rokmanah 2023; Yoo
and Kweon 2019), use more interactive and discussion-based learning methods to
help students understand concepts deeply (Dewi, Dewi, and Furnamasari 2021;
Utami and Dewi 2020). Student reflection is providing opportunities for students to
reflect on their knowledge and correct misconceptions through reflection journals
or group discussions.

4. Conclusion

The results of the analysis of misconceptions about science learning in schools
were 26 articles that were analyzed with the most results occurring in 2023 as many
as 7 meanings of 27% then followed in 2021, 2022, 2017, 2024, 2018, 2019 and 2020. At
the high school level 50%, junior high school 31%, and elementary school 19% with
physics subjects 50%, chemistry 31% and biology 19% on motion matter with a total of
3 journals of 11.54%. Areas where there are many misconceptions among students in
science learning are in East Java by 27% and Pontianak in West Kalimantan by 19.2%.
In conclusion, this analysis research still has a high level of misconceptions among
students about science learning materials at the high school education level,
especially in the East Java and West Kalimantan areas of Pontianak.

References

Ade Mirza, Wardahnia, Hamdani Hamdani, Revi Lestari Pasaribu. 2024.
Misconceptions and Difficulties of Middle School Students in Quadratic
Inequalities Material. Jurnal Pedagogik.

Amaliyah Rahayu & Suratsih Suratsih. 2018. Misconceptions of Grade XII High School
Students on Genetic Material with the Certainty of Response Index (CRI)
Method, Journal of Biology Education.

97 Online ISSN 2655-2450 | Print ISSN 2655-2388



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Afni, N, A Halim, E Evendi, and F Herliana. 2024. “Correlation Analysis of
Misconceptions on Motivation, Learning Outcomes, and Critical Thinking Skills
in Physics Learning.” Jurnal Pendidikan IPA journal.unnes.ac.id 20(1): 1-12.
https://journal.unnes.ac.id/nju/JPFl/article/view/46453 (December 13, 2024).

Alam, Ashraf. 2022. “Mapping a Sustainable Future Through Conceptualization of
Transformative Learning Framework, Education for Sustainable Development,
Critical Reflection, and Responsible Citizenship: An Exploration of Pedagogies
for Twenty-First Century Learning.” ECS Transactions 107(1): 9827-40.
doi:10.1149/10701.9827ECST/XML.

Anderson, Natalie N., and Anna R. Gagliardi. 2021. “Unclear If Future Physicians Are
Learning about Patient-Centred Care: Content Analysis of Curriculum at 16
Medical Schools.” Medical Teacher 43(9): 1085-91.
doi:10.1080/0142159X.2021.1918332.

Andriani, Dwi Wahyu, Fatimatul Munawaroh, Nur Qomaria, and Mochammad Ahied.
2021. “PROFIL MISKONSEPSI PESERTA DIDIK BERBASIS TAKSONOMI BLOOM
REVISI PADA MATERI IPA KONSEP TEKANAN ZAT.” Natural Science Education
Research (NSER) 4(1): 19—27. d0i:10.21107/NSER.V411.8400.

Asni Furoidah, Indrawati, Rayendra Wahyu Bachtiar. 2017. lIdentification of
Misconceptions of the Concept of Rotational Dynamics with the Four Tier
Method in Grade XI Students of SMA Negeri 3 Jember, FKIP E-Prosiding.

Aulia, A. F., Asbari, M., & Wulandari, S. A. 2024. Independent Curriculum:
Problematic Teachers in the Implementation of Information Technology in the
Learning Process. Journal of Information Systems and Management (JISMA),

3(2), 65-70.

Aulia, Fitri, Karimuddin Hakim Hasibuan, Jeremia Manurung, Pittauli Ambarita, Azqal
Azkia, and Kana Saputra S. 2023. “Al-Mate: Solusi Pembelajaran Matematika
SMP Swasta Jambi Medan Di Masa Pandemi.” JPPM (Jurnal Pengabdian dan
Pemberdayaan Masyarakat) 7(2): 405-10. doi:10.30595/JPPM.V712.11477.

Banarase, S, and S Shirbahadurkar. 2024. “The Orchard Guard: Deep Learning
Powered Apple Leaf Disease Detection with MobileNetV2 Model.” Journal of
Integrated Science 12: 799-799.
https://pubs.thesciencein.org/journal/index.php/jist/article/view/a799
(December 13, 2024).

Booth, Andrew., Anthea. Sutton, Mark. Clowes, and Marrissa. Martyn-St James.
2021. “Systematic Approaches to a Successful Literature Review.” : 1-100.

Online ISSN 2655-2450 | Print ISSN 2655-2388 98



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Castafieda-Miranda, Luque-Vega, LF Sensors, and E Lopez-Neri. 2023. “Two-
Dimensional Cartesian Coordinate System Educational Toolkit Science.”
mdpi.com. https://www.mdpi.com/1424-8220/21/18/6304 (December 13, 2024).

Chen, Chen, Gerhard Sonnert, Philip M. Sadler, and Susan Sunbury. 2020. “The
Impact of High School Life Science Teachers’ Subject Matter Knowledge and
Knowledge of Student Misconceptions on Students’ Learning.” CBE Life
Sciences Education 19(1). doi:10.1187/CBE.19-08-0164/ASSET/IMAGES/LARGE/CBE-
19-AR9-G003.JPECG.

Danil, Adina Nisa, Ghullam Hamdu, and Dwi Alia. 2023. “ANALISIS MISKONSEPSI
TERHADAP MATERI GAYA DAN GERAK DI KELAS IV SEKOLAH DASAR.”
Pendas : Jurnal limiah Pendidikan Dasar 8(2): 5465-75.
doi:10.23969/JP.V8I2.8995.

Darwis, R., & Hardiansyah, M. R. 2022. Analysis of Misconceptions of Integrated
Science Teacher Candidates on Global Pamanasan Materials Using the Certainty
of Response Index. Journal of Mathematics and Natural Sciences Education,
12(4), 1023-1030.

Deiana, Giovanna, Marco Dettori, Antonella Arghittu, Antonio Azara, Giovanni
Gabutti, and Paolo Castiglia. 2023. “Artificial Intelligence and Public Health:
Evaluating ChatGPT Responses to Vaccination Myths and Misconceptions.”
Vaccines 2023, Vol. 11, Page 1217 11(7): 1217. doi:10.3390/VACCINES11071217.

Dewi, S. Z., & Ibrahim, T. 2019. The importance of understanding concepts to
overcome misconceptions in science learning materials in elementary schools.
UNIGA Education Journal, 13(1), 130-136.

Dewi, Syva Lestiyani, Dinie Anggraeni Dewi, and Yayang Furi Furnamasari. 2021.
“Efektifitas Model Pembelajaran Interaktif Pada Mata Pelajaran PKn Di Kelas
Rendah.”  Aulad:  Journal on  Early  Childhood  4(3): 12-19.
doi:10.31004/AULAD.V4I3.154.

Didik, Lalu A., and Fitratul Aulia. 2019. “ANALISA TINGKAT PEMAHAMAN DAN
MISKONSEPSI PADA MATERI LISTRIK STATIS MAHASISWA TADRIS FISIKA
MENGGUNAKAN METODE 3-TIER MULTIPLE CHOICES DIAGNOSTIC.”
Phenomenon : Jurnal Pendidikan MIPA 9(1): 99-111.
doi:10.21580/PHEN.2019.9.1.2905.

Dini, NAI, M Ikhsan, O Pamungkas, and H Kuswanto. 2024. “ICT-Based Teaching
Materials on Science Learning to Improve 21st-Century Skills: A Systematic
Review.” IJORER: International Journal of Recent Educational Research 5(5):
1239-51. https://journal.ia-education.com/index.php/ijorer/article/view/679
(November 8, 2024).

99 Online ISSN 2655-2450 | Print ISSN 2655-2388



=y,
J
‘/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Eli, Taleb. 2021. “Students’ Perspectives on the Use of Innovative and Interactive
Teaching Methods at the University of Nouakchott Al Aasriya, Mauritania:
English Department as a Case Study.” International Journal of Technology
Innovation and Management (IJTIM) 1(2): 90-104. d0i:10.54489/IJTIM.V112.21.

Fajra, Rabina Rabina, Ahmad Syachruroji, and Siti Rokmanah. 2023. “Metode
Pembelajaran Aktif Untuk Meningkatkan Keterampilan Berpikir Kritis Siswa
Sekolah Dasar.” Jurnal Dunia Pendidikan 4(1): 122-29.
doi:10.55081/JURDIP.V4I11.1468.

Fantiani, C., Afgani, M. W., & Astuti, R. T. 2023. Analysis of student misconceptions
assisted by certainty of response index (cri) in learning materials of rate and
reaction order. Journal of Chemistry Education Innovation, 17(1), 36-40.

Fasya, Nada Karima, Sjaifuddin Sjaifuddin, and Septi Kurniasih. 2023.
“Pengembangan Website Pembelajaran Berbasis Literasi Sains Pada Topik
Global Warming Siswa Kelas VIl SMP.” JURNAL PENDIDIKAN MIPA 13(2): 367-74.
doi:10.37630/JPM.V1312.951.

Fauziah, A., & Darvina, Y. 2019. Analysis of students' misconceptions in
understanding straight motion and parabolic motion material in class x sman 1
padang. Pillar of Physics Education, 12 (1), 73-80.

Faznur, Lutfi Syauki, Khaerunnisa Khaerunnisa, Lutfi Lutfi, and Abdul Rohim. 202o0.
“Analisis Kesulitan Siswa Dalam Menyelesaikan Soal Cerita Matematika Materi
Bilangan Bulat Dalam Pembelajaran Daring.” Prosiding Seminar Nasional

Penelitian LPPM UmJ 2020(0).
https://jurnal.umj.ac.idfindex.php/semnaslit/article/view/8812 (December 14,
2024).

Garcia-Fernandez, Beatriz, Carlos Emeterio Sobrino-Costoso, and José Reyes Ruiz-
Gallardo. 2022. “Teachers’ and Their Pupils’ Performance on Plant Nutrition: A
Comparative Case.” Research in Science Education 52(4): 1109-29.
doi:10.1007/S11165-020-09987-X.

Gasong, Dina. 2018. Learning and learning. Yogyakarta: Deepublish.

Ginting, Nina Febrina, Puji Prastowo, and Muhammad Yusuf. 2022. “Identifikasi
Miskonsepsi Siswa Pada Materi Pencemaran Lingkungan Di SMP Negeri 3
Binjai.”  Jurnal  Literasi  Pendidikan  Fisika ~ (JLPF)  3(2): 145-53.
doi:10.30872/JLPF.V3I2.1432.

Gittings, L, R Taplin, and R Kerr. 2020. “Experiential Learning Activities in University
Accounting Education: A Systematic Literature Review.” Journal of Education
52. https://www.sciencedirect.com/science/article/pii/S0748575120300361
(December 13, 2024).

Online ISSN 2655-2450 | Print ISSN 2655-2388 100



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Gultom, D. L. S. 2023. Students' misconceptions on the classification of living things
in grade VIl MTs. private Al-Washliyah sigambal for the 2018/2019 academic
year. JOURNAL OF STUDENT EDUCATION, 4(1), 39-42.

Hamzah, Nurjailam, Siti Mistima Maat, and Zanaton lkhsan. 2021. “A Systematic
Review on Pupils’ Misconceptions and Errors in Trigonometry.” Pegem Journal
of Education and Instruction 11(4): 209-18. d0i:10.47750/PEGEGOG.11.04.20.

Hardiyanti, T., Amilda, A., Ulfa, K., Wicaksono, A., Setyabudi, D., & Sari, L. N. 2020.
Development of Optical Kit Learning Media Based on Guided Inquiry on
Students' Cognitive Competence in Light Materials at SMP N 40 Palembang.
Proceedings of the National Seminar on Biology Education (Vol. 3, No. 1, pp.

139-146).

Hidayat, F. A., lIrianti M., & Fathurrahman, F. 2020. Analysis of student
misconceptions and their causative factors in chemistry learning in Sorong
district. BASA (Science Barometer) Journal of Science Learning Innovation, 1(1).

Hillmayr, D, L Ziernwald, and F Reinhold. 2020. “The Potential of Digital Tools to
Enhance Mathematics and Science Learning in Secondary Schools: A Context-
Specific Meta-Analysis.” Elsevier Education 153.
https://www.sciencedirect.com/science/article/pii/S0360131520300968
(December 13, 2024).

Izzah, Firda Nurul, Yeni Arifah Khofshoh, Zumrotus Sholihah, Yayuk Nurningtias, and
Nur Wakhidah. 2022. “Analisis Faktor-Faktor Pemicu Turunnya Keaktifan Siswan
Dalam Mata Pelajaran IPA Di Masa Pandemi.” PENSA: E-JURNAL PENDIDIKAN
SAINS 10(1): 150-54. d0i:10.23887/JPI-UNDIKSHA.V1013.31093.

Kawuri, Maria Yosephien Retna Tinon, Ishafit Ishafit, and Suritno Fayanto. 2019.
“Efforts To Improve The Learning Activity And Learning Outcomes Of Physics
Students With Using A Problem-Based Learning Model.” 1JIS Edu: Indonesian
Journal of Integrated Science Education 1(2). doi:10.29300/IJISEDU.V112.1957.

Kusumabh, Indra Praja, and Yubali Ani. 2021. “Universal Design Learning Approach to
Overcome Mathematics Learning.” International Conference on Special
Education In South East Asia Region 11th Series 2021: 33-39. d0i:10.32698/ICSAR-

11513.

Lee, Yong Dae, Hyug Gi Kim, Miri Seo, Sung Kyoung Moon, Seong Jin Park, and
Myung Won You. 2024. “Machine Learning-Based Response Assessment in
Patients with Rectal Cancer after Neoadjuvant Chemoradiotherapy: Radiomics
Analysis for Assessing Tumor Regression Grade Using T2-Weighted Magnetic
Resonance Images.” International Journal of Colorectal Disease 39(1): 1-14.
doi:10.1007/S00384-024-04651-6/FIGURES/7.

101 Online ISSN 2655-2450 | Print ISSN 2655-2388



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Lu, Peng, Scott Burris, Matt Baker, Courtney Meyers, and Glenn Cummins. 2021.
“Cultural Differences in Critical Thinking Style: A Comparison of U. S. and
Chinese Undergraduate Agricultural Students.” Journal of International
Agricultural and Extension Education 28(4): 5. doi:10.5191/jiaee.2021.28449.

Lubis, Silvi Puspa Widya, Putri Dini Meutia, Zamzami Zamzami, Samsuar Samsuar,
Syarifah Rahmiza Muzana, and Asih Winarty. 2023. “Students’ Misconception in
Animalia Kingdom.” Jurnal limiah Igra’ 17(2): 234-47.
doi:10.30984/JI1.V1712.2754.

Malaterre, C, EJ Javaux, and P Lépez-Garcia. 2023. “Misconceptions in Science.”
Perspectives on Science 31(6): 717-43. https://direct.mit.edu/posc/article-
abstract/31/6/717/115647 (December 13, 2024).

Mariyadi & Idam Ragil. 2023. Analysis of Misconceptions of Grade VI Elementary
School Students in Science Learning Gravitational Force Material. LENSA
(Science Lantern): Journal of Science Education, 13(1), 77-85.

Marzuki, M, and M Diknasari. 2020. “Misconceptions: An Analysis of Certainty of
Response Index (CRI) on Photosynthesis Materials for Junior High School
Students.” Biosfer: Jurnal Tadris Biologi 13(1): 49-5.
https://ejournal.radenintan.ac.id/index.php/biosfer/article/view/12480
(December 13, 2024).

Mukhlisa, N. 2021. Misconceptions in students. SPEED Journal: Journal of Special
Education, 4(2), 66-76.

Mulyani, D., Nulhakim, L., & Vitasari, M. 2023. Analysis of Misconceptions of the
Concept of Substances and Their Characteristics in Grade VII Students at SMP
Islam Bani Tamim: Analysis of Misconceptions of the Concept of Substances
and Their Characteristics in Grade VII Students at SMP Islam Bani Tamim.
PENDIPA Journal of Science Education, 7(3), 439-444.

N Suprapto. 2020. “Do We Experience Misconceptions?: An Ontological Review of
Misconceptions in Science.” Studies in Philosophy of Science and Education scie-
journal.com (2): 50. https://scie-
journal.com/index.php/SiPoSE/article/download/24/10 (December 13, 2024).

Nasution, Rizki Halimah, Tommy Tanu Wijaya, M. Jaya Adi Putra, and Neni Hermita.
2021. “Analisis Miskonsepsi Siswa SD Pada Materi Gaya Dan Gerak.” Journal of
Natural Science and Integration 4(1): 11-21. doi:10.24014/JNSI.V411.10851.

NI Syar, and Al Ibtida. 2022. “The Analysis of Creativity and Misconceptions of
Elementary School Student Teachers in Science Learning through the Mind
Map in Virtual Classrooms.” urnal Pendidikan Guru Misyekhnurjati.ac.id 9: 34-54.

Online ISSN 2655-2450 | Print ISSN 2655-2388 102



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

https://www.syekhnurjati.ac.id/jurnal/index.php/ibtida/article/download/8010/4
669 (December 13, 2024).

Nisa’, Muhabbatun, Fatimatul Munawaroh, Mochammad Yasir, and Ana Yuniasti
Retno Wulandari. 2022. “Analisis Miskonsepsi Siswa Pada Konsep Tekanan Zat
Di SMP Negeri 2 Bangkalan.” Natural Science Education Research (NSER) 4(3):
183-92. https:/[/journal.trunojoyo.ac.id/nser/article/view/8365 (December 13,
2024).

NN Mubarok. 2023. “Pengembangan Media Couple Card Untuk Memperbaiki
Miskonsepsi Dalam Ipa Pada Peserta Didik Kelas Iv Sekolah Dasar.” Jurnal
Penelitian Guru Sekolah ejournal.unesa.ac.id.
https://ejournal.unesa.ac.id/index.php/jurnal-penelitian-pgsd/article/view/53162
(December 13, 2024).

Octavia, S. A. 2020. Model-model pembelajaran. Deepublish.

Oofuvong, Maliwan, Sumidtra Prathep, Prae Plansangkate, Jutarat
Tanasansuttiporn, Chutida Sungworawongpana, and Wilasinee Jitpakdee.
2024. “Self-Study and Online Interactive Case-Based Discussion to Improve
Knowledge of Medical Students in the COVID-19 Era.” BMC Medical Education
24(1): 1-8. doi:10.1186/512909-024-05578-W/TABLES/4.

Purwaningrum, J. P., & Bintoro, H. S. 2019, May. Misconceptions about mathematics
in number material in prospective elementary school teachers. In Proceedings
of the National Seminar on Mathematics and Natural Sciences Collaboration
(Vol. 1, No. 1, pp. 173-180).

Puspita, Gita Nurul, Ari Widodo, Siti Sriyati, and Achmad Samsudin. 2024. “The
Integration ESD and Ethnoscience to Merdeka Curriculum: Study on Junior High
School.” IJIS Edu : Indonesian Journal of Integrated Science Education 6(2): 148-
60. https://ejournal.uinfasbengkulu.ac.id/index.php/ijisedu/article/view/3544
(December 13, 2024).

Rachmawati, T. N., & Supardi, Z. I. 2021. Analysis of conceptual change model with
cognitive conflict approach to reduce misconceptions of physics with library
research method. Pendipa Journal Of Science Education, 5(2), 133-142.

Rafika, R., and S. Syuhendri. 2021. “Students’ Misconceptions on Rotational and
Rolling Motions.” Journal of Physics: Conference Series 1816(1): 012016.
doi:10.1088/1742-6596/1816/1/012016.

Rizki, C., & Setyarsih, W. 2022. Identification of Student Misconceptions and Their
Causes in Elasticity Materials Using a Three-Tier Diagnostic Test. Innovation in
Physics Education, 11(3), 32-43.

103 Online ISSN 2655-2450 | Print ISSN 2655-2388



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Rodriguez, Jon Marc G., and Marcy H. Towns. 2021. “Analysis of Biochemistry
Students’ Graphical Reasoning Using Misconceptions Constructivism and Fine-
Grained Constructivism: Why Assumptions about the Nature and Structure of
Knowledge Matter for Research and Teaching.” Chemistry Education Research
and Practice 22(4): 1020-34. doi:10.1039/D1RP00041A.

Rohmah, Miftakhur, Sigit Priyono, and Resti Septika Sari. 2023. “ANALISIS FAKTOR-
FAKTOR PENYEBAB MISKONSEPSI PESERTA DIDIK SMA.” UTILITY: Jurnal llmiah
Pendidikan dan Ekonomi 7(01): 39—47. doi:10.30599/UTILITY.V7101.2165.

Rokhim, D. A., Rahayu, S., & Dasna, |. W. 2023. Analysis of chemical misconceptions
and their diagnostic instruments: literature review. Journal of Innovation in
Chemistry Education, 17(1), 17-28.

Ruiz-Gallardo, J. R., & Reavey, D. 2019. Learning science concepts by teaching peers
in a cooperative environment: A longitudinal study of preservice teachers.
Journal of the Learning Sciences, 28(1), 73-107.

S Vosniadou. 2020. “Students’ Misconceptions and Science Education.” Oxford
Research Encyclopedia of Education.
https://oxfordre.com/education/display/10.1093/acrefore/9780190264093.001.0
oo1/acrefore-9780190264093-e-965 (December 13, 2024).

Santoso, Aprilia Nurhijriyah, and Woro Setyarsih. 2021. “LITERATUR REVIEW
MISKONSEPSI FISIKA PESERTA DIDIK SMA DAN INSTRUMEN DIAGNOSISNYA.”
JPFT  (Jurnal  Pendidikan  Fisika  Tadulako  Online)  9(1):  34-44.
doi:10.22487/JPFT.V9l1.787.

Saputra, O., Setiawan, A., Rusdiana, D., & Muslim, M. 2019, December.
Misconceptions of high school students on the topic of fluids. In Proceedings
of the National Seminar of the Lontar Physics Forum (pp. 65-72).

Sartika, P. F., Susilo, H., & Sulisetijono, S. 2020. Development of Diagnostic
Instruments to Identify Misconceptions of Plant and Animal Tissue Materials in
High School Students in East Java. Journal of Biology Education, State
University of Malang, 11(2), 70-76.

Sedrakyan, G, J Malmberg, K Verbert, and S Jdrveld. 2020. “Linking Learning
Behavior Analytics and Learning Science Concepts: Designing a Learning
Analytics Dashboard for Feedback to Support Learning Regulation.” Elsevier
Computers in Human 107.
https://www.sciencedirect.com/science/article/pii/[S0747563218302309
(December 13, 2024).

Segara, AB, K Kartini, and V Setyaningrum. 2024. “The Types and Causes of
Misconceptions about the Circulatory System in Madrasah Ibtidaiyah Negeri of

Online ISSN 2655-2450 | Print ISSN 2655-2388 104



=y,
J
"/ I] } ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Pontianak  City.”  JIPl  (Jurnal = Pembelajaran  IPA)  (2):  143-55.
https://jurnal.usk.ac.id/JIPl/article/view/38563 (December 13, 2024).

Shrestha, Nischal, Colton Botta, Titus Barik, and Chris Parnin. 2020. “Herewe Go
Again: Why Is It Difficult for Developers to Learn Another Programming
Language.” Proceedings - International Conference on Software Engineering:

691-701. d0i:10.1145/3377811.3380352.

Sibomana, Aimable, Claude Karegeya, and John Sentongo. 2020. ‘“Students’
Conceptual Understanding of Organic Chemistry and Classroom Implications in
the Rwandan Perspectives: A Literature Review.” African Journal of Educational
Studies in Mathematics and Sciences 16(2): 13-32. d0i:10.4314/AJESMS.V1612.2.

Sihaloho, Mangara, Sutra S Hadis, Ahmad Kadir Kilo, and Akram La Kilo. 2021.
“Diagnosa Miskonsepsi Siswa SMA Negeri 1 Telaga Gorontalo pada Materi
Termokimia.” Jambura Journal of Educational Chemistry 3(1): 7-13.
doi:10.34312/JJEC.V3I1.7133.

Siri, Abu, I. Wayan Gede Supartha, I. P.G. Sukaatmadja, and Agoes Ganesha
Rahyuda. 2020. “Does Teacher Competence and Commitment Improve
Teacher’s  Professionalism.” Cogent Business & Management 7(1).
doi:10.1080/23311975.2020.1781993.

Soeharto, S, and B Csapd Heliyon. 2021. “Evaluating Item Difficulty Patterns for
Assessing Student Misconceptions in Science across Physics, Chemistry, and
Biology Concepts.” cell.comS Soeharto, B CsapdHeliyon, 2021ecell.com (11).
https://www.cell.com/heliyon/fulltext/S2405-8440(21)02455-5 (December 13,
2024).

Sutrisno, A. D. 2019. Survey of concept understanding and identification of
misconceptions of high school students on motion kinematics material. WaPFi
(Physics Education Forum), 4(1), 106-112.

Syahrizal, S, F Yasmi, Religion, and T Mary. 2024. “Al-Enhanced Teaching Materials
for Education: A Shift towards Digitalization.” International Journal of Religion
5: 203-17. http:/fijor.co.uk/ijor/article/view/3027 (December 13, 2024).

Trevors, Greg, and Melissa C. Duffy. 2020. “Correcting COVID-19 Misconceptions
Requires Caution.” Educational Researcher 49(7): 538-42.
doi:10.3102/0013189X20953825/ASSET/IMAGES/LARGE/10.3102_0013189X209538
25-FIG1.JPEG.

Triastutik, M. 2021. Identify students' misconceptions about straight-motion
materials using the Four Tier Diagnostic Test. Journal of Innovation and
Learning Physics, 8(1), 61-72.

105 Online ISSN 2655-2450 | Print ISSN 2655-2388



=y,
J
\/ I] ] ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (1) 2025 page 87-106

DOSHESK YR O INE0GED SIEAEE SN

Utami, Yuliza Putri, and Putri Sukma Dewi. 2020. “Model Pembelajaran Interaktif
SPLDV Dengan Aplikasi Rumah Belajar.” MATHEMA: JURNAL PENDIDIKAN
MATEMATIKA 2(1): 24-31. d0i:10.33365/JM.V211.572.

Van Dinter, Raymon, Bedir Tekinerdogan, and Cagatay Catal. 2021. “Automation of
Systematic Literature Reviews: A Systematic Literature Review.” Information
and Software Technology 136: 106589. doi:10.1016/J.INFSOF.2021.106589.

Wulandari, F., Sjaifuddin, S., & Vitasari, M. 2022. Analysis of Student Misconceptions
in Science Subject of Tangerang City Junior High School Global Warming Theme
with the CRI (Certainty of Response Index) Method. EXACTTA: Journal of
Mathematics and Natural Sciences Research and Learning, 7(2), 303-314.

Yoo, Donggeun, and In So Kweon. 2019. “Learning Loss for Active Learning.” : 93—
102.

Zou, Di, Shugiong Luo, Haoran Xie, and Gwo Jen Hwang. 2022. “A Systematic
Review of Research on Flipped Language Classrooms: Theoretical Foundations,
Learning Activities, Tools, Research Topics and Findings.” Computer Assisted
Language Learning 35(8): 1811-37. d0i:10.1080/09588221.2020.1839502.

Online ISSN 2655-2450 | Print ISSN 2655-2388 106



