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Abstract: This study aims to describe: the trend of research on improving 

misconception in science (Physics, Chemistry, Biology), the remediated 
science concepts, the efforts to remediate science misconceptions. The research 
method used is systematic literature review (SLR) of the literature from 2019 

to present (May 2025) on the Scopus, ERIC, and Google Scholar databases. So 
far, there has been no comprehensive review of integrated science 

misconception improvement in Physics, Chemistry, and Biology. The results 
showed that the trend of science misconception improvement from 2019 to 
present (May 2025) was mostly conducted in 2023 and was dominated by 

misconceptions at the high school level. The most remediated misconceptions 
are on the concept of Physics. The most applied efforts to remediate science 
misconceptions based on groups of media, models, strategies, methods, and 

learning approaches respectively are interactive media, conceptual change 
models, cognitive conflict strategies, refutation text methods, and multiple 
representative approaches. These remediation efforts can be integrated with 

each other to design more effective remediation techniques. These findings 
provide valuable insights for educators and researchers in designing more 

effective interventions to address science misconceptions at various levels of 
education, especially high school, and emphasize the importance of 
integrating various improvement efforts. 
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Introduction  
 

Every student has initial knowledge about 
something which is called preconception (Suparno, 
2013). This initial knowledge will be the initial key to 
successful learning (Suparman et al., 2024) and become 
a basis for building subsequent new knowledge (Suma 
et al., 2019). Students interpret a concept personally into 
a conception (Suyono et al., 2023). The understanding of 
concept is very fundamental (Setemen et al., 2023). The 
inability of students to build a complete scientific 
conception can lead to a state of misconception. 
Misconceptions are defined as incorrect meanings, 
incorrect usage, incorrect classification of examples, and 
incorrect hierarchical relationships between concepts 
which is based on strong self-confidence (Gurel et al., 

2017) and also known as cognitive disorder (Mariawan 
& Parwati, 2018).  

Misconceptions occur in students at all levels, 
especially those with low analytical skills (Surmaini et 
al., 2021), and especially in science concepts (Hermita et 
al., 2024) which includes concepts of Physics, Chemistry, 
and Biology. Misconceptions that occur in students 
indicate low student understanding. The low level of 
students' understanding of science can be seen from the 
results of the analysis of PISA 2022, namely that most 
students in Indonesia are at level 2 and below, which is 
limited to only being able to explain scientific 
phenomena and draw conclusions from simple 
phenomena (OECD, 2023). The decline in PISA results in 
science is likely influenced by misconceptions among 
students.  

https://doi.org/10.29303/jppipa.v11i5.11201
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Various forms of science in field of Physics, 
Chemistry, and Biology misconceptions have been 
revealed in various studies. Misconceptions are a serious 
problem in learning that not only affects one 
understanding of the material but will continue this 
wrong understanding to the next material (Juita et al., 
2023). Misconceptions cause students to be lazy to learn 
(Resbiantoro et al., 2022; Rokhim et al., 2023), decline in 
learning outcomes (Maharani et al., 2019), and 
influences decision-making ability (Díaz et al., 2020; 
Putri et al., 2021). Misconceptions in Physics, Chemistry, 
and Biology subject come from various causes which are 
generally caused by intuition (Sudiatmika & Subagia, 
2022), teacher (Kismiati & Hutasoit, 2024; Maknun & 
Marwiah, 2022; Margunayasa et al., 2021; Rahmadani et 
al., 2023; Redhana et al., 2018), context (Rahmadani et al., 
2023), learning resources (Astuti et al., 2023; Maharani et 
al., 2019; Suhendi & Ardiansyah, 2021; Winarni et al., 
2024) and abstract concepts (Sudiatmika & Subagia, 
2022; Suhendi & Ardiansyah, 2021).  

One of the characteristics of misconceptions is that 
they are resistant to change (Díaz et al., 2020; Parwati & 
Suharta, 2020). These indicate that remediation of 
students' misconceptions is important to be carried out 
as early as possible to prevent resistance from 
continuing into the next level of education (Hermita et 
al., 2024; Kismiati & Hutasoit, 2024), moreover, each 
individual can experience different misconceptions even 
on the same topic (Haidar et al., 2020).  

Reducing misconceptions requires appropriate 
tools and strategies because conventional learning is not 
suitable for remediating misconceptions (Mimanah et 
al., 2020). In practice, teachers tend to ignore learners' 
alternative concepts (Redhana et al., 2017), so that 
misconceptions are not identified and not remediated 
properly. Because misconceptions are a serious problem, 
a comprehensive understanding of remediation efforts 
is important, therefore, to provide an in-depth 
understanding of this, a comprehensive literature 
review of integrated science misconception remediation 
efforts in Physics, Chemistry, and Biology is necessary to 
provide a comparison of interventions in each of the 
three science topics. Reviews of previous misconception 
remediation have been conducted but at limited by 
Islamiyah et al. (2022) on chemistry misconceptions; 
Ogundare et al. (2024) on biology misconceptions; 
Rahmadani et al. (2023) that reviewed the profile, causes, 
and remediation of biology misconceptions; Resbiantoro 
et al. (2022) that reviewed the profile, causes, and 
remediation of physics misconceptions; and Pebriani et 
al. (2024) that reviewed the remediation of impulse and 
momentum misconceptions. The reviews that have been 
done before have a limitation, namely targeting 
misconceptions in one field of science only so that it has 
not provided a comprehensive comparison of the 

suitability of remediation efforts for science topics in 
Physics, Chemistry, and Biology directly. So far, a 
review of science misconception remediation efforts in 
terms of physics, chemistry, and Biology subject 
simultaneously has never been done. As a step to fill this 
gap, the research was initiated to present misconception 
improvement efforts in terms of integrated science in 
Physics, Chemistry, and Biology as well as 
comprehensively. This review will contribute to the field 
of science education, especially to provide a comparison 
in curative way in overcoming students' science 
(Physics, Chemistry, and Biology) misconceptions. 
Based on the explanation that has been presented, this 
research aims to describe: the trend of research on 
improving misconception in science (Physics, 
Chemistry, Biology), the remediated science concepts, 
and the efforts to remediate science misconceptions. 

 

Method  
 

The method used in this research is Systematic 
Literature Review (SLR). SLR was chosen as the research 
method because it is appropriate to answer the research 
questions through literature study of various relevant 
articles in a scientific, systematic and comprehensive 
manner. Systematic Literature Review (SLR) is a 
systematic step in collecting, critically evaluating, 
integrating, and presenting the findings of various 
research results on research problems or topics (Pati & 
Lorusso, 2017). The SLR applies a series of steps in 
methodically reviewing a variety of relevant studies 
(Rivera et al., 2022). The SLR steps applied in this study 
adopted the SLR framework from Mengist et al. (2020) 
namely PSALSAR (Protocol, Search, Appraisal, 
Synthesis, Analysis, and Report). The PSALSAR 
framework was chosen because it can accommodate the 
overall objectives of this SLR research by providing 
detailed and systematic steps starting from the problem 
formulation stage, articles search, articles evaluation, 
synthesis and analysis of findings from each article, to 
the final stage of reporting the results of the review. The 
research steps are provided in Figure 1. 

 

 
Figure 1. The research steps 

 

Research Stage 1-Protocol 
At this stage, the formulation of the research 

problem was carried out. The formulation of the 
research question is as follows: 
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RQ1. What is the trend of research on remediation of 
science (Physics, Chemistry, and Biology) 
misconceptions from 2019 to present (May 2025)? 
RQ2. What are the science (Physics, Chemistry, and 
Biology) concept that are remediated? 
RQ3. What efforts are implemented to remediate science 
(Physics, Chemistry, and Biology) misconceptions? 
 
Research Stage 2-Search  

This stage includes the article search strategy 
through the specified database and determining the 
inclusion criteria for eligible articles. The article search 
process in this study is sourced from the Scopus, ERIC, 
and Google Scholar databases. Scopus, ERIC, and 
Google Scholar databases were chosen because they 
contain accredited journals that are accessible to support 
this research. The articles search process uses the Publish 
or Perish application. The inclusion criteria for articles 
that will meet the eligible criteria are: the scope of the 
research article is the remediation of students' science 
misconceptions in science fileld as in Physics, 
Chemistry, and Biology; the publication year is from 
2019 to present (May 2025); articles published in 
reputable international journals indexed by Scopus or 
national journals indexed by Sinta 1, Sinta 2, or Sinta 3; 
full-text and open access articles; article must be from 
journals and not in the form of conference 
proceedings/books/review articles/meta-analyses; and 
articles must be in English. All of these eligibility criteria 
are rationally arranged so that the research data 
analyzed is of high quality, valid, and accommodates the 
research objectives. 

 
Research Stage 3-Appraisal  

This stage includes determining eligible studies 
based on the established inclusion and quality 
assessment criteria. In the initial stage, an article search 
was conducted using the keywords “misconception 
remediation” and “misconception reduction”. These 
keywords were used to obtain articles that specifically 
remediate misconceptions, and then the articles were 
sorted according to the research objectives, namely the 
scope of misconceptions in Science (Physics, Chemistry 
and Biology). The application of these keywords 

resulted in a total of 1,516 articles (665 articles from the 
ERIC database, 351 articles from the Scopus database, 
and 500 articles from the Google Scholar database). After 
eliminating duplicate articles, articles published before 
2019, articles in the form of review articles, conference 
proceedings, books, and meta-analyses, the number of 
literatures was reduced to 1,401 which entered the title 
and abstract screening stage. After eliminating articles 
based on the suitability of the title and abstract, the 
number of articles was reduced to 101 articles which 
entered the full text reading stage. In the end, as much 
36 articles were obtained that met the inclusion criteria 
and were used in this SLR. The stages of aticles selection 
are shown in the PRISMA diagram in Figure 2.  

 

 
Figure 2. PRISMA diagram inspired by Mengist et al. (2020) 

and Moher et al. (2009) 
 

At the Appraisal stage, researchers obtained 36 
articles from reputable international journals and 
national journals published in the period 2019 to May 
2025. A summary of the research articles that entered the 
synthesis stage is shown in Table 1. 

 
Table 1. Article Screening Results used in Systematic Literature Review 
Authors Article code Journal (Index) 

Afriwardani et al. (2023) A1 Jurnal Penelitian Pendidikan IPA (S2) 
Akhsan et al. (2023) A2 Jurnal Penelitian Pendidikan IPA (S2) 
Anisah et al. (2023) A3 Journal of Biology Education (S3) 

Busyairi et al. (2021) A4 Jurnal Penelitian Pendidikan IPA (S2) 
Djudin (2021) A5 Journal of Turkish Science Education (Q2) 
Erna et al. (2021) A6 Journal of Education and Learning (EduLearn) (S1) 

Haidar et al. (2020) A7 Jurnal Pendidikan IPA Indonesia (Q3) 
Halim et al. (2020) A8 Jurnal Penelitian dan Pengembangan Pendidikan Fisika (S2) 
Halim et al. (2021) A9 Education sciences (Q1) 
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Authors Article code Journal (Index) 

Haryono et al. (2024) A10 Jurnal Pendidikan IPA Indonesia (Q3) 
Haryono et al. (2024) A11 Jurnal Penelitian Pendidikan IPA (S2) 

Hermita et al. (2024) A12 Quality Assurance in Education (Q2) 
Ibrahim et al. (2022) A13 BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan (S2) 
Jeharut et al. (2020) A14 Jurnal Ilmu Pendidikan (JIP) (S2) 

Mimanah et al. (2020) A15 International Journal of Recent Educational Research (S2) 
Makhrus et al. (2023) A16 Jurnal Penelitian Pendidikan IPA (S2) 
Maknun et al. (2022) A17 Journal of Technical Education and Training (Q3) 

Mufida et al. (2023) A18 Jurnal Penelitian Pendidikan IPA (S2) 
Mufit et al. (2023) A19 Journal of Turkish Science Education (Q2) 
Mukramah et al. (2023) A20 Jurnal Penelitian Pendidikan IPA (S2) 

Nasrudin et al. (2020) A21 Jurnal Pendidikan IPA Indonesia (Q3) 
Ningrum et al. (2022) A22 Jurnal Penelitian Pendidikan IPA (S2) 

Novita et al. (2024) A23 Revista de Gestão Social e Ambiental (Q3) 
Nurahman et al.(2022) A24 Journal of Biology Education (S3) 
Ozdemir (2022) A25 Journal of Science Learning (S2) 

Pardiyanto et al. (2021) A26 Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education) (S2) 
Rafika et al. (2023) A27 Jurnal Penelitian Pendidikan IPA (S2) 
Samsudin et al. (2024) A28 Journal of Turkish Science Education (Q2) 

Sani et al. (2025) A29 Jurnal Penelitian Pendidikan IPA (S2) 
Siong et al. (2023) A30 Participatory Educational Research (PER) (Q3) 
Syahrial et al. (2023) A31 Journal Of the Serbian Chemical Society (Q3) 

Taqwim et al. (2022) A32 Jurnal Inovasi Pendidikan IPA (S2) 
Virtayanti et al. (2020) A33 JTK: Jurnal Tadris Kimiya (S2) 

Weingartner et al.(2019) A34 Contemporary Educational Psychology (Q1) 
Winarni et al. (2024) A35 Journal of Turkish Science Education (Q2) 
Zulfira et al. (2024) A36 Jurnal Penelitian Pendidikan IPA (S2) 

Quality Assesment Criteria 
Each data from the articles analyzed in this SLR 

study was evaluated using the following criteria based 
on the quality assessment (QA) questions as follows.  
QA1. Do the studies clearly state the research problem 
and objectives? 
QA2. Do the studies accommodate the entire meta data 
parameter required for data extraction? 
 
Research Stage 4-Synthesis  

This stage includes the data extraction stage from 
each study to produce discussions and conclusions. 
Specific parameters were set up for data extraction such 
as year of publication, research approach, participants, 
misconception remediation efforts, remediated Physics, 
Chemistry, and Biology concepts, results and findings of 
the article, as well as challenges and obstacles in 
implementing a remediation effort. The synthesized is 
presented in the form of diagrams and graphs as the 
final results.   

 
Research Stage 5-Analysis  

This stage includes evaluating the results of data 
synthesis into meaningful information by answering 
research questions in narrative form both qualitatively 
and quantitatively. The variables analyzed were trends 
in science (Physics, Chemistry, and Biology) 
misconception remediation research in terms of 

publication year, education level, topics remediated, and 
the effectiveness of each remediation effort.  

 
Research Stage 6-Report  

This stage includes a complete description of the 
research results and presenting the results in the form of 
a journal article. 
 

Result and Discussion 
 

Based on 36 articles synthesized and analyzed, the 
review results based on research trends by publication 
year, research subjects, topics that are remediated, and 
efforts applied to overcome misconceptions 
 
Research Trends on Remediation of Science (Physics, 
Chemistry, Biology) Misconceptions in Term of Publication 
Year 

The representation of science misconception 
remediation research based on publication year is shown 
in Figure 3. Figure 3 explains the trend in the number of 
publications of articles on the theme of remediation of 
science misconceptions from 2019 to present (May 2025). 
Based on the results of the synthesis, since 2019 to 2023 
the number of articles on remediation of science 
misconceptions has increased. The highest increase was 
in 2020 and followed by 2023. The most reviewed articles 
were articles published in 2023. This is relevant because 
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2023 is the year after the Covid-19 pandemic so that 
stakeholders in the field of education are making efforts 
to restore the learning situation including remediate 
misconceptions as an impact of learning loss during the 
Covid-19 pandemic (Dewi & Wulandari, 2021). The 
number of publications on remediation of science 
misconceptions after 2023 experienced a significant 
decline, until May 2025 only one study was found to be 
fully accessible. 

 

 
Figure 3. Research representation based on publication year 

 
Research Trends on Remediation of Science (Physics, 
Chemistry, Biology) Misconceptions in Term of Research 
Subject 

The synthesis results based on research subjects are 
shown in Figure 4.  

 

 
Figure 4. Subjects of science misconception remediation 

research 

 
Based on the data in Figure 4, the subjects of 

remediation of Science (Physics, Chemistry, and 
Biology) misconceptions start from elementary school 
education levels to teachers in school. Remediation of 
misconceptions in elementary school students is carried 
out with a scaffolding-integrated inquiry learning model 
(Haidar et al., 2020) and inquiry learning media with 
flashcards (Mimanah et al., 2020). The remediation of 
misconceptions in junior high school students was 
conducted with the SSCS learning model (Taqwim et al., 
2022), dry lab based augmented reality (Akhsan et al., 
2023), and comic-based e-module (Mukramah et al., 
2023). Misconception remediation in vocational high 
school subjects conducted with virtual anatomy system 

(Winarni et al., 2024) and conceptual change model 
based on virtual simulation media (Maknun & Marwiah, 
2022)  

Misconception remediation in senior high school 
student conducted with interactive e-books 
(Afriwardani et al., 2023), concept attainment learning 
model (Anisah & Saptono, 2023), refutation text with 3-
2-1 reading strategy (Djudin, 2021), interactive e-module 
(Erna et al., 2021), 6e learning cycle integrated cognitive 
conflict (Jeharut et al., 2020), cognitive conflict-based 
learning (Ningrum et al., 2022), P2OC2R learning model 
(Nurahman & Susantini, 2022), generative learning 
strategy (Pardiyanto & Winarti, 2021), ISLE-based 
worksheet (Rafika et al., 2023), conceptual change model 
based on PDEODE*E task (Samsudin et al., 2024) 
concept cartoon-based worksheet (Siong et al., 2023), 
structured test-based worksheet (Virtayanti & Rohmah, 
2020), interactive media based on VBA Excell 
Spreadsheet (Zulfira et al., 2024), computer simulation 
on refutation text (CoSiReT) (Mufida et al., 2023), e-
learning based collaborative learning (Haryono et al., 
2024; Haryono et al., 2024), and synectics learning model 
assisted by mind mapping (Sani et al., 2025).  

Remediation of misconceptions in college students 
is carried out with the conceptual change model (CCM) 
(Makhrus et al., 2023), multiple representative approach 
(Busyairi et al., 2021), CCM based on hybrid learning, 
(Hermita et al., 2024), refutation text (Weingartner & 
Masnick, 2019), animated concept cartoon (Ozdemir, 
2022), worksheet representation-metacognitive 
reinforcement CCM (Novita et al., 2024), teaching 
materials based on metacognitive skills (Nasrudin & 
Azizah, 2020), cognitive conflict based learning (Mufit et 
al., 2023), narrative feedback (Halim et al., 2021), and e-
modules based on PhET simulation media (Halim et al., 
2020). Remediation of misconceptions in elementary 
school science teacher was carried out with the P2OC2R 
learning model (Ibrahim & Sunanto, 2022b) and senior 
high school chemistry teachers with congnitive conflict 
interviews (Syahrial et al., 2023). 

These results prove that misconceptions can occur 
in everyone and at all levels, even professional careers 
(Ogundare et al., 2024). Misconception remediation is 
mostly done on high school students and followed by 
college students. The high trend of misconception 
remediation in high school students and college 
students is because in these two subjects the level of 
misconceptions is getting higher due to the increasing 
complexity of the material, the accumulation of 
misconceptions from previous education levels that are 
resistant to change, long-lasting, and deeply rooted 
(Soeharto & Csapó, 2022). Based on this data, it can be 
said that misconception remediation has been carried 
from the lowest level of education, namely elementary 
school, even to the career level of a teacher. This is 
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supporting evidence that misconceptions are prone to 
persisting for a long time, are resistant and carried over 
to the next level of education (Haidar et al., 2020; Juita et 
al., 2023). Misconceptions experienced by teachers must 

be eliminated immediately because they cause a 
snowball effect which will increase the number of other 
people experiencing misconceptions  (Ibrahim & 
Sunanto, 2022).

 
The Topics of Science (Physics, Chemistry, Biology) that are Remediated 

Based on the synthesis results, there are various 
topics on Science (Physics, Chemistry, and Biology) that 
are given misconception remediation treatment. The 

topics that experienced misconceptions and were given 
remediation treatment are shown in Table 2. 

 
Table 2. Topic Analyzed in Studies  
Science Topics Article Code Science Field 

Simple harmonic motion  A1 Physics 
Solar system A2 Physics  

Blood circulatory system A3 Biology 
Straight motion A4 Physics  
Buoyancy concept  A5 Physics 

Salt hydrolysis  A6 Chemistry 
Light concept A7, A15  Physics 

Modern physics concept  A8 Physics 
Free-fall motion  A9  Physics 
Heat concept  A10, A11, A12  Physics 

Living things, light, forces and celestial bodies A13 Biology and Physics 
Acid-base concept  A14, A22 Chemistry 
Vibration and waves  A16 Physics 

Transverse waves A18 Physics  
Static fluid concept  A17, A19, A29 Physics 
Newton’s law concept  A20, A26, A34 Physics 

Energetic A21 Chemistry 
Chemical equilibrium A23 Chemistry 

Fungi  A24 Biology 
Sentrifugal force A25 Physics 
Parabola motion  A27  Physics 

Force concept  A28 Physics 
Electricity concept  A30 Physics 
Covalent bond  A31 Chemistry 

Work and energy  A32 Physics 
Stoikiometry A33 Chemistry 

Reproduction system  A35 Biology 
Traveling wave  A36 Physics 

Based on the remediated science concepts in Table 
2, it can be seen that the dominant remediated Science 
concepts are in Physics namely 25 articles (69%), in 
Chemistry namely 7 articles (19%), in Biology namely 3 
articles (8%), and in combination of Physcis and Biology 
only 1 article (3%). The results of the synthesis obtained 
that research on efforts to remediate science 
misconceptions from 2019 to present (May 2025) was 

dominated by the concept of Physics.  This is in line with 
Soeharto et al. (2019) which found that the subject of 
Physics is the field of science study with the highest level 
of misconceptions experienced by students. This 
phenomenon is also supported by the many abstract 
concepts in the field of Physics which contribute to the 
high level of misconceptions (Sani et al., 2025). 

 
Efforts to Remediate Science (Physics, Chemistry, Biology) 
Misconceptions 

Based on the synthesis of 36 articles, there are 
several efforts implemented to remediate Science 
(Physcis, Chemistry, and Biology) misconceptions. 
There are stand-alone efforts and some are integrated 
with other techniques. Efforts to remediate Science 

misconceptions were categorized based on the 
application of learning approaches, learning strategies, 
learning models, learning methods and learning media 
as shown in Table 3. 
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Table 3. Efforts Applied to Remediate Science (Physics, Chemistry, and Biology) Misconceptions 
Categories Percentage (%) Remediation efforts (Article code) 

Applying learning approaches 3 Multiple-Representation approaches (A4) 
Applying learning methods 11 Narrative feedback (A9) 

Refutation text (A34) 

Computer simulation on refutation text (CoSiReT) (A18)  
Refutation text- 3-2-1 reading strategy (A5)  

Applying learning strategies  14 Generative learning strategy (A26) 

Cognitive conflict learning strategy (A19, A22) 
Cognitive conflict - 6e learning cycle (A14)  

Cognitive conflict - interview (A31)  
Applying learning models  28 Conceptual Change Model (CCM) (A16  

CCM - virtual simulation (A17)  

CCM - hybrid, blended, and face-to-face learning (A12) 
CCM - PDEODE*E tasks (A28) 

Concept Attainment Model (CAM) (A3) 

Inquiry learning - scaffolding (A7) 
SSCS (Search, Solve, Create, and Share) model (A32) 

P2OC2R model (A13, A24)  
Synectics model - mind mapping (A29)  

Applying learning media  44 Worksheet – structured test (A33)  

Worksheet – metacognitive skill (A21)  
Worksheet - Representation-Metacognitive Reinforcement CCM (A23) 
Worksheet - ISLE (Investigative Science Learning Environment) (A27)  

Worksheet – cartoon concept (A30)  
Interactive e-book (A1)  

Inquiry media - flashcard (A15)  

Animated concept cartoon (A25  
Visual Basic for Application (VBA) Excel Spreadsheet (A36)  

Media Virtual Anatomy System (VAS) (A35)  
Interactive e-module (A6) 

E-module - PhET simulation (A8) 

E-modul – comic (A20)  
E-learning collaborative-based learning (A10, A11)  

Dry lab - augmented reality (A2) 

Based on Table 3, the three most widely applied 
efforts to remediate misconceptions consecutively are 
learning media, learning models and learning strategies. 
The other efforts that are least used are the learning 
approach. Learning media is the most widely applied 
effort. This is because media based on virtual 
experiments, simulations, and animations can 
strengthen the process of reconstructing scientific 
concepts (Mardana & Yasa, 2021). Physics 
misconceptions were overcome by applying multiple 
representative approach; refutation text and narrative 
feedback learning methods; generative learning strategy 
and cognitive conflict strategy; P2OC2R and CCM 
learning models integrated with virtual simulation, 
hybrid learning, and PDEODE*E tasks; synectics 
learning models; worksheets integrated with ISLE 
models, cartoon concepts; interactive media; and e-
modules. Based on these, it can be said that the majority 
of learning media, learning models, learning strategies, 
learning methods, and learning approaches are suitable 
for overcoming Physics misconceptions.  

Chemistry misconceptions were overcome by 
applying interactive e-module media; worksheets 
integrated with CCM, metacognitive skills, and 
structured tests; and cognitive conflict strategies 
integrated with interviews and 6e learning cycle. Based 
on these, it can be said the application of learning 
strategies and learning media is suitable for overcoming 
Chemistry misconceptions. Biology misconceptions 
were overcome by applying the concept attainment 
model, P2OC2R model, and virtual anatomy simulation. 
based on these results, in can be said that the application 
of learning models and learning media is suitable for 
overcoming Biology misconceptions. In general, 
Physics, Chemistry and Biology misconception 
remediation studies have been able to overcome 
students' misconceptions with varying levels of 
reduction. The effectiveness of the most applied efforts 
is discussed through groups of learning media, learning 
models, learning strategies, learning methods, and 
learning approaches.  

The most widely applied learning media group is 
interactive media (8 out of 16 studies). Various types of 
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interactive media were developed and applied to reduce 
misconceptions on various topics. Interactive media 
group including augmented reality-based dry lab that 
effectively reduces 45.16% of misconceptions on the 
topic of solar system (Akhsan et al., 2023). Interactive e-
book that effectively reduces 11.00% misconceptions on 
the topic of simple harmonic motion (Afriwardani et al., 
2023). Flashcard-based inquiry learning media that 
effectively reduces 70.00% of misconceptions on the 
topic of light (Mimanah et al., 2020). Animated concept 
cartoon that effectively reduces 15.80% of 
misconceptions on the topic of centrifugal force 
(Ozdemir, 2022). Interactive learning based on VBA 
(Visual Basic for Application) that is effective in 
reducing 60.00% of misconceptions on the topic of 
traveling waves (Zulfira et al., 2024), Virtual Anatomy 
System (VAS) that effectively reduces misconceptions 
with n-gain of 0.67 on the topic of reproduction system 
(Winarni et al., 2024), and e-learning collaborative based 
learning effectively reduce misconceptions by 58.45% 
(Haryono et al., 2024) and 26.5% (Haryono et al., 2024) 
on heat concept.  

Learning models become the second highest effort 
applied to remediate Science misconceptions. The most 
applied learning model is the Conceptual Change Model 
(4 out of 10 learning models). CCM presents confusing 
phenomena and ends up proving that scientific 
conceptions can be used to solve problems that conflict 
with initial conceptions (Makhrus et al., 2023). CCM is 
effective in reducing 70.22% of misconceptions on the 
topic of vibration and waves (Makhrus et al., 2023). 
CCM-hybrid learning can reduce 90.32% of 
misconceptions on heat concept (Hermita et al., 2024). 
CCM can be integrated with other efforts such as CCM-
Virtual PhET simulation able to reduce misconceptions 
on static fluid concept with an average score of 0.79 with 
a high category (Maknun & Marwiah, 2022); and CCM-
PDEOD*E tasks that effectively reduce 34.50% 
misconceptions on force concept (Samsudin et al., 2024).  

The third efforts that is most widely applied is 
learning strategies. The most widely applied learning 
strategy is the cognitive conflict strategy (3 out of 4 
learning strategies). Cognitive conflict strategy 
accommodates misconceptions that conflict with 
scientific concepts to reconstruct new concept (Haryono 
et al., 2021). Cognitive conflict strategies effectively 
reduce 16.50% misconceptions on static fluid concept 
(Mufit et al., 2023). The results of another study found 
that the cognitive conflict strategy was effective in 
reducing 71.28% of misconceptions on acid-base concept 
(Ningrum et al., 2022) and cognitive conflict strategy-6e 
learning cycle are effective in reducing 14.00% of 
misconceptions also on acid-base concept (Jeharut et al., 
2020). Cognitive conflict strategy applied in the form of 
interviews is effective in reducing 89.00% of 

misconceptions on the topic of covalent bonds (Syahrial 
et al., 2023). Although the cognitive conflict is effective 
for remediating misconceptions, there is one 
disadvantage that requires a relatively long time in 
synchronizing misconceptions (Parwati & Suharta, 
2020). 

The fourth efforts that is most widely applied is 
learning methods. The most widely used learning 
method is refutation text (3 out of 4 learning methods). 
Refutation texts remediate misconceptions with the help 
of texts that contain contradictory information and place 
misconceptions as a basis until dissatisfaction, cognitive 
imbalance, and cognitive conflict occur (Mufida et al., 
2023). Refutation text integrated with the 3-2-1 reading 
strategy is effective in reducing 54.71% of 
misconceptions on Buoyancy concept (Djudin, 2021). 
Another study found that refutation text was effective in 
reducing 78.34% of misconceptions on Newton's law 
concept (Weingartner & Masnick, 2019). Refutation text 
can be integrated with computer simulation called 
CoSiReT that effectively reduces 80.75% of 
misconceptions on the topic of transverse waves 
(Mufida et al., 2023). Refutation texts involve an effective 
reading strategy in correcting misconceptions because 
reading strategies make learners realize understandings 
that are contrary to scientific concepts so that changes in 
conception occur (Suma et al., 2019). 

The learning approach was the least implemented 
intervention (1 study), namely the multiple 
representative approach. The multi-representative 
approach can reduce misconceptions by facilitating the 
explanation of material in various forms such as words, 
visualization with pictures, equations, analogies, and 
graphs so that students' understanding becomes more 
comprehensive (Busyairi et al., 2021). This approach 
effectively reduced 55.76% of misconceptions on the 
topic of straight motion. It is in line that the multi-
representative can improve understanding becomes 
more comprehensive and avoids misconceptions again 
(Suarsana et al., 2019). Misconception remediation 
efforts do not necessarily reduce the overall 
misconceptions. This can be seen from the percentage of 
the misconceptions reduction that none of the studies 
reached 100% reduction. Although the majority of 
studies did not explicitly or implicitly explain the 
challenges and obstacles in implementing 
misconception remediation efforts, some mentioned 
challenges in this effort. These challenges and obstacles 
include varying levels of reading and comprehension as 
well as students' disinterest in Physics (Djudin, 2021). 
Another challenge is the difficulty in making 
hypotheses, analyzing data, drawing conclusions, and 
difficulty in filling out the worksheet so that it takes a 
long time (Mimanah et al., 2020). The lack of success in 
remediating some of the misconceptions is also due to 
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the fact that it takes a relatively longer time to change 
misconceptions and misunderstandings into scientific 
conceptions (Nasrudin & Azizah, 2020; Syahrial et al., 
2023). Implementing online remediation due to the 
Pandemic is also one of the challenges in remediating 
misconceptions (Taqwim et al., 2022). Despite these 
challenges and obstacles, all efforts to overcome 
misconceptions from the analyzed studies, most of the 
processes emphasize cognitive conflict which is an 
absolute requirement for reconstructing concepts from 
misconceptions to scientific concepts. 
 

Conclusion   
 

Misconceptions are a barrier in scientific learning 
and difficult to change, so efforts to remediate 
misconceptions are necessary. Based on the review, the 
research trend of Science (Physics, Chemistry, and 
Biology) misconception remediation efforts from 2019 to 
present (May 2025) was mostly conducted in 2023 and 
was dominated by misconceptions at the high school 
level. The most remediated misconceptions are on the 
concept of Physics, because there are many abstract 
concepts that require direct proof activities. The most 
applied efforts to remediate misconceptions are learning 
media, this is because learning media can be packaged 
interactively to strengthen the process of reconstructing 
scientific concepts. The order of the most applied efforts 
based on groups of media, models, strategies, methods, 
and learning approaches consecutively are interactive 
media, conceptual change model, cognitive conflict 
learning strategy, refutation text method, and the least 
applied is the multiple representative approach. All of 
these misconception remediation efforts can be 
integrated with each other to design more effective 
improvement efforts. The limitation of this study is that 
not all studies explain the obstacles in efforts to correct 
misconceptions, so the analysis of challenges and 
obstacles has not described the situation of all the studies 
analyzed. Recommendations for future research are that 
in addition to explaining the steps and results of 
misconception reduction, it is also important to explain 
the challenges and obstacles in implementing a 
misconception remediation effort. 
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