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Abstract: This paper explores information related to misconceptions and conceptual change during the last thirty years 1992-2022 
to be used as a preliminary study in science education. This study used bibliometric analysis with the help of the Scopus database. 
This paper used a bibliometric analysis study with the Scopus database and the help of MS Excel, VosViewer, and Rpackage software 
to visualize the data obtained. The results of this research found that Indonesian researchers have contributed the most in terms of 
the number of documents published in Australia and the United States. Additionally, research on these two topics has decreased since 
2019 due to the Covid-19 pandemic. In addition, these findings present trends in the areas of misconceptions and conceptual change 
that can be used as baseline data for future research. Studies related to misconceptions will continue to develop because they cannot 
be separated from the inside of education, whether at any level of elementary school, middle school, or college. This is an opportunity 
that must be taken advantage of by institutions and policies in an effort to improve and create quality of education, teacher resources, 
and students. 
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Introduction 

Globally, topics related to misconceptions and conceptual change continue to develop in various countries. This is proven 
through research conducted by researchers in this field based on the Scopus database with keywords such as 
misconceptions (28549 docs) and conceptual change (56355 docs). The topic of misconceptions and conceptual change 
is crucial to research at the educational level, especially in junior high, senior high, and college. Various concepts are 
studied in science, especially natural science, consisting of physics, chemistry, biology, astronomy, and geology. 
According to Broström (2017), and Shah (2019), the concepts studied often cause misunderstandings in the ongoing 
learning process. This becomes a problem that impacts learning new ideas related to the material. In this way, it is hoped 
that learning that contains essential concepts can be illustrated and made an analogy with real examples found in 
everyday life. The relationship pattern between conceptual change and misconceptions thoroughly using VosViewer is 
presented in Figure 1 as a visualization of the networking for the keywords (misconceptions AND conceptual AND 
change). 
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Figure 1. Network Visualization Misconceptions and Conceptual Change 

Teachers have implemented various solutions to remediate student misconceptions, such as developing question 
instruments (Anam et al., 2019; Kaniawati et al., 2019; Kınık Topalsan & Bayram, 2019; Kiray & Simsek, 2021; Tumanggor 
et al., 2020) augmented reality (Altmeyer et al., 2020; Gnidovec et al., 2020; Sahin & Yilmaz, 2020; Thees et al., 2020; 
Turan & Atila, 2021; X. Zhou et al., 2020), teaching method (Fauth et al., 2019; Gómez-Carrasco et al., 2020; Moodley & 
Gaigher, 2019; Rasmitadila et al., 2020). In this case, these developments are only tools to make learning the correct 
concepts related to the studied material or conceptual change easier. Based on previous studies, state that some of the 
causes of misconceptions are mental lack of preparation (Ahonen et al., 2019; Peel et al., 2019; Potvin et al., 2020), lack 
of interest in the knowledge being studied (Prodjosantoso et al., 2019; Soeharto et al., 2019), conceptual errors conveyed 
by teachers (Fauth et al., 2019; Fuadiah et al., 2019; Mufit et al., 2019; Saputra et al., 2019), inappropriate learning 
resources (Leacock & Nesbit, 2007; K.-H. Yang & Lu, 2021; Yolanda, 2020), and material presented abstractly (Fadillah & 
Salirawati, 2018; Resbiantoro et al., 2022). Based on this, it is essential to understand the characteristics of the material 
and the student's delivery of the material to avoid misconceptions. 

A wrong concept without improvement will become an obstacle for someone to understand other images in a complex 
way in the future. In line with research results from Fuadiah et al. (2019), Kahu and Nelson (2018), and Suprapto (2020), 
a negative impact will occur on students' understanding of new concepts when misconceptions arise. Misconceptions can 
also influence a person's thought patterns and behavior, resulting in less-than-optimal learning outcomes. Additionally, 
misconceptions have short-term and long-term impacts, becoming trending topics that must be resolved (Akour & 
Alenezi, 2022; Allen et al., 2022; Pekrun, 2022; K.-H. Yang & Chen, 2023). 

This study will explore trends related to misconceptions and conceptual changes over the last thirty years. This paper 
provides updates regarding information and solutions that have been carried out, as well as predictions for future 
research. According to Donthu et al. (2021), D. Li, Opaza, et al. (2020), Sigala (2020), and Vrontis et al. (2021), it is urgent 
to know the development of research topics because it can provide an overview of future research opportunities. The 
Scopus database is the primary source of information used in research because it is an internationally reputable indexer. 
Several questions must be answered in this study as follows: 

RQ1. What is the main information on the publication of misconceptions and conceptual change? 

RQ2. What are the trends in publications on misconceptions and conceptual change? 

RQ3. Which author contributed most to the topic of misconceptions and conceptual change? 

RQ4. Which countries contributed most to misconceptions and conceptual change? 

RQ5. What is the most relevant word on misconceptions and conceptual changes? 

RQ6. What is the relationship between misconceptions and conceptual change in education? 
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Methodology 

This study used bibliometric analysis with the help of the Scopus database. According to Akcan (2022), Schildkamp 
(2019), Siahaan et al. (2023), Yu and Li (2022), and Prahani et al. (2022), bibliometric analysis is a type of qualitative and 
quantitative analysis that can provide the latest information related to the topic discussed so that readers can find the 
latest research. In this study, "misconceptions" and "conceptual change" are two things that have a very close relationship 
in the process of identification and conceptual change and of course, each has a different character. The bibliometric 
analysis begins by searching the database Scopus and then is limited to thirty years 1992 to 2022. The database analyzed 
by the researcher was quoted as of August 8, 2023, and was presented in Figure 2. 

The obtained database was saved in CSV, BibTex, and RIS formats before being analyzed using the software. Different file 
formats are used to adapt to the application software used. The bibliometric analysis was carried out by researchers with 
the help of tools and software such as Rstudio, VosViewer, Ms-Excel, and the Biblioshiny Program. According to Ai et al. 
(2023), Evergreen (2019), Guleria and Kaur (2021), Martins et al. (2022), and Sood et al. (2021), attractive visualization 
will give a good impression to the younger generation of readers and researchers. The workflow for this research is as 
follows: 

 
Figure 2. Flowchart Research 

Findings / Results 

Studies related to misconceptions and conceptual change during the last thirty years 1992-2022 will be presented 
according to the research questions created and supplemented with additional information. With existing knowledge, it 
will provide new insights into research topics that are closely related. 

The Leading Information of Misconceptions and Conceptual Change 

The information presented in Table 1 is the result of analysis and output from the Biblioshiny program using the Scopus 
database in the form of Bibtex. The main information presented can be information for further action as a source for 
conducting related research for researchers who focus on this topic. The following information is presented in Table 1. 

Table1. Main Information 

Description Misconceptions Conceptual change 
Timespan 1992:2022 1992:2022 
Source (Journals, Books, etc.) 8885 6450 
Documents 28549 56355 
Documents Average Age 10.9 11.9 
Keywords Plus (ID) 45504 51831 
Author's Keywords (DE) 34223 40995 
Authors 54566 59253 
Authors of single-authored docs 4625 3643 
Single-authored docs 4966 3917 
Co-Authors per doc 3.32 3.75 
International co-authorships % 18.99 30.09 
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Table 1 profiles the last thirty years of misconceptions and conceptual change through main information such as 
timespan, source, documents, and authors. If looked carefully, the articles published are in journals and in the form of 
books, letters, and articles. Apart from that, the works produced during 1992-2022 were made by one writer and resulted 
from collaboration with the writer's colleagues. With proper cooperation and collaboration, more will be produced 
because it combines groups of knowledge into one. 

Trend Publication Misconceptions and Conceptual Change 

Annual Publications 

Over the last thirty years, the track record in the field of misconceptions and conceptual change has experienced ups and 
downs. Below is presented the annual publication graphic data in Figure 3. 

  
(a) (b) 

Figure 3. Annual Publication (a) Misconception, (b) Conceptual change 

Figure 3 presents annual publications on misconceptions and conceptual change for the last thirty years. The trend in 
Figure 3 (a) of misconception topics from 1992 (135 docs) - 2019 (1325 docs) continues to increase, while in 2020 (1294 
docs) - 2022 (726 docs) there is a decline in terms of the number of publications.  

Then, in Figure 3 (b), conceptual change experiences a cumulative trend of ups and downs from 1992-2022. In 1992-
2013, on average, there was a continuous increase. The most publications were in 2015 (1235 docs) and the least in 1992 
(145 docs). However, in 2014-2019, it was consistent with a decline and increase that was not too far, whereas in 2020-
2022 there was a pretty far decline. If traced further, that year, the Covid-19 pandemic occurred (Agbehadji et al., 2020; 
Reiss, 2020; Roux & Weyermann, 2020). This certainly impacts current research and publications due to the shift from 
face-to-face to virtual face-to-face. In line with this, existing policies also limit movement to carry out previous activities 
such as research on campus, school, or lab. 

Annual Total Citation per Year 

The number of publications recorded over the last thirty years certainly has citation records obtained from each article 
that has been published. The following data is presented in Table 2. 

Table 2. Annual Publication 1992-2022 

Misconceptions Conceptual Change 
Year N MTCPA MTCPY CY Year N MTCPA MTCPY CY 
1992 135 37,76 1,18 32 1992 145 142,65 4,46 32 
1993 160 25,84 0,83 31 1993 154 85,92 2,77 31 
1994 199 44,29 1,48 30 1994 161 93,54 3,12 30 
1995 191 45,74 1,58 29 1995 203 95,6 3,30 29 
1996 217 40,83 1,46 28 1996 242 106,66 3,81 28 
1997 269 35,84 1,33 27 1997 246 102,04 3,78 27 
1998 242 45,98 1,77 26 1998 262 103,28 3,97 26 
1999 284 56,55 2,26 25 1999 331 125,14 5,01 25 
2000 285 41,95 1,75 24 2000 342 164,37* 6,85 24 
2001 294 53,89 2,34 23 2001 327 114,46 4,98 23 
2002 332 63,67 2,89 22 2002 380 121,58 5,53 22 
2003 402 49,12 2,34 21 2003 412 193,11 9,20 21 
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Table 2. Continued 

Misconceptions Conceptual Change 
Year N MTCPA MTCPY CY Year N MTCPA MTCPY CY 
2004 406 57,66 2,88 20 2004 439 141,13 7,06 20 
2005 494 55,12 2,90 19 2005 528 116,67 6,14 19 
2006 522 70,18* 3,90* 18 2006 625 106,5 5,92 18 
2007 556 45,97 2,70 17 2007 714 109,69 6,45 17 
2008 648 44,95 2,81 16 2008 723 106,7 6,67 16 
2009 656 38,06 2,54 15 2009 764 95,96 6,40 15 
2010 783 49,56 3,54 14 2010 904 97,17 6,94 14 
2011 825 34,16 2,63 13 2011 942 94,8 7,29 13 
2012 910 29,3 2,44 12 2012 1001 82,66 6,89 12 
2013 956 35,66 3,24 11 2013 1184 75,54 6,87 11 
2014 1015 29,36 2,94 10 2014 1154 67,42 6,74 10 
2015 1034 28,27 3,14 9 2015 1235* 64,18 7,13 9 
2016 1046 25,13 3,14 8 2016 1191 71,36 8,92 8 
2017 1151 24,37 3,48 7 2017 1188 58,65 8,38 7 
2018 1172 19,65 3,28 6 2018 1233 50,95 8,49 6 
2019 1325* 17,17 3,43 5 2019 1167 43,3 8,66 5 
2020 1294 13,89 3,47 4 2020 893 40,12 10,03 4 
2021 1271 11,36 3,79 3 2021 551 36,11 12,04 3 
2022 726 6,32 3,16 2 2022 160 31,74 15,87* 2 

N= Total, MTCPA = Mean Total Citation per Article, MTCPY = Mean Total Citation per Year, CY= Citable Years, *= The 
highest 

Table 2 presents information regarding the highest number of citations over the last thirty years on misconceptions and 
conceptual change. The highest number of articles in the field of misconceptions was in 2019 (1325 docs). However, the 
number of citations in MTCPA in 2006 (70.18 cited) and MTCPY (3.90 cited), while on the topic of conceptual change, the 
highest number of articles was in 2015 (1235 docs), and the number of citations in MTCPA in 2000 (164.37 cited) and 
MTCPY in 2022 (15.87 cited).  

Authors and Affiliates Who Contributed Most to the Topic of Misconceptions and Conceptual Change 

Top 15 Authors of Misconceptions and Conceptual Change 

In the world of publications, one of the things of interest is the trend of research topics in the field of study. This 
information from research results can be used as a reference for published work. The top 15 authors are presented in 
Table 3. 

Table 3. Top 15 Authors 

Misconceptions Conceptual change 
Author Paper Country Author Paper Country 
Samsudin, A. 54 Indonesia Vosniadou, S. 46 Australia 
Suhandi, A. 35 Indonesia Sinatra, G.M 42 United States 
Sinatra, G.M. 29 United States Treagust, D.F. 27 Australia 
Krause, S. 25 United States Samsudin, A. 26 Indonesia 
Appelbaum, P. 22 United States Suhandi, A. 24 Indonesia 
Siegrist, M. 21 Switzerland Ruelland, D. 23 France 
Kaniawati, I 20 Indonesia Pickett, S.T.A. 21 United States 
Bretz, S.L. 20 United States Pahl-Wostl, C. 21 Germany 
Herman, G.L. 19 United States Mason, L. 21 Italy 
Streveler, R.A. 18 United States Willems, P. 19 Belgium 
Ring, D. 18 United states  Geerlings, P 19 Belgium 
Miller, R.L. 18 United States Ford, J.D. 19 United Kingdom 
Lidz, C.W. 17 United States Verburg, P.H 17 Switzerland 
Kendeou, P. 17 United States Verschaffel, L. 17 Belgium 
Rusdiana, D. 16 Indonesia Lavorel, S. 16 New Zealand 

Many articles someone publishes certainly have something to do with the field being studied. The topic of misconceptions 
is dominated by writers from Indonesia, namely Samsudin (54 papers) in the first place, the second place also from 
Indonesia, Suhandi (35 papers), and the third place from the United States, namely Sinatra (29 papers). Meanwhile, the 
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topic of conceptual change was dominated by Vosniadou from Australia (46 papers) from Australia, second place was 
Sinatra from the United States (42 papers), and Treagust from Australia (27 papers). The topics of misconceptions and 
conceptual change studied by each author have different domains; for example, Achmad Samsudin and Suhandi focus on 
science education and physics education. Meanwhile, Sinatra focused on educational psychology, and Vosniadou on 
cognitive psychology. Regarding this, each of them certainly has its character; only it is differentiated by different topics 
in depth. Apart from that, these two topics are generally still in the same group, namely assessment. 

Top 10 Affiliates 

The role of affiliates is always crucial because it is one of the requirements for submitting articles to the intended journal. 
The top affiliates are presented in Table 5. 

Table 5. Top 10 Affiliate 

Misconceptions Conceptual change 
Affiliation Total paper  Affiliation Total paper 
University of Toronto 224 Scientific Research 

National Center 
512 

Indonesian Education University 170 University of Toronto 459 
Harvard Medical School 169 University College 

London 
421 

University of Washington 165 University of Melbourne 410 
University of Oxford 158 Chinese Academy of 

Science 
398 

The University of Sydney 153 University of 
Washington 

386 

University College London 143 The University of British 
Columbia 

385 

University of California 143 Wageningen University 376 
The Ohio State University 142 University of Cambridge 362 
University of Melbourne 141 University Oxford 355 

Table 5 presents the top 10 affiliates over the last thirty years on misconceptions and conceptual change research topics. 
The affiliates that have contributed and influenced the most on the topic of misconceptions are the University of Toronto 
(224 papers), the Indonesian Education University (170 papers), and Harvard Medical School (169 papers). In 
comparison, the topic of conceptual change is the Center National de la Recherche Scientifique (512 papers), University 
of Toronto (459 papers), and University College London (421 papers). The affiliates above certainly have a deep field of 
scientific studies on misconceptions and conceptual change, which are then made into articles published and indexed by 
Scopus.  

The Most Contribute Country of Topic Misconceptions and Conceptual Change 

Top 15 Country Production Over Time 

The country's productivity cannot be separated from the productivity of authors and affiliates. In this way, researchers 
make a real contribution to the country by creating policies and making decisions (Kaya et al., 2019; Kern et al., 2019; 
Schildkamp, 2019). Below are presented the top 15 countries with the most attributions in Figure 4. 
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Figure 4. Top 15 Countries (a) Misconception, (b) Conceptual change 

Figure 4 presents the most productive countries on misconceptions and conceptual change throughout the year. 
Regarding misconceptions, the most productive countries are Australia, Brazil, and Canada, while on conceptual change, 
the most productive countries are Australia, Belgium, and Brazil. A country's productivity can only be seen from the 
number of articles published, but not based on the quality of each article published. 

The Most Corresponding Author Countries 

In the article submission process, a corresponding person is responsible for the article regarding content and credibility. 
Usually, the corresponding comes from the country that produced the article. The following shows the most 
correspondence in Figure 5. 

(a) 

(b) 



374  AMIRUDDIN ET AL. / Bibliometric Investigation in Misconceptions 
 

 

 
Figure 5. Most Cited Countries (a) Misconception, (a) Conceptual Change 

Figure 5 presents information regarding the corresponding author in collaboration, divided into SCP=Single-country 
publication dan MCP= Multiple-country publication. The topic misconception first stage occupied by USA (4437 docs) 
with distribution (SCP=3856 and MCP=581), ranked second in the UK (1193 docs) with distribution (SCP=906 and 
MCP=281), and ranked third in the country Canada (655 docs) with distribution (SCP=476 and MCP=179). Then for the 
first level conceptual change topic occupied by the USA country (8316 docs) with distribution (SCP=5276 and 
MCP=3040), and ranked second in the UK (7498 docs) with distribution (SCP=5236 and MCP=179), and ranked third in 
the country Australia (3512 docs) with distribution (SCP=2012 and MCP=1500). According to Erdoğan (2019), Haug and 
Mork (2021), and Sumardi et al. (2020), collaboration is one of the skills and abilities required in the 21st century 21 
because it has a significant role in the progress of a country's science globally. In that way, misconceptions and conceptual 
changes continue to increase until the understanding of something corresponds to what has been delivered by the 
experts. 

The Most Relevant Keyword of Misconceptions and Conceptual Change 

The Most Relevant Word 

Relevant words are most widely used or related to the discussed or studied research topic. The following most relevant 
words that are most often used in the topic of misconceptions and conceptual change 1992-2022 are presented in Figure 
6. 

(a) 

(b) 
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Figure 6. Most Relevant Word (a) Misconception, (b) Conceptual Change 

Figure 6 provides information regarding the words most related to misconceptions and conceptual change. The most 
relevant words in misconception are "misconceptions" with a total of 19651 words, continue with "students" with a total 
of 16291 words, and the third is "study" with 13434 words. Meanwhile, on conceptual change, the most relevant word is 
"human" with word 5078. The second most relevant word is "conceptual framework" with the word 4637, and the third 
is "human" with the word 4021. In other words, it also becomes an essential part of the research topic. According to C.-
H. Chen (2020), D. Li, Opaza et al. (2020), and Tang et al. (2020), frequently used words are a sign that the topic being 
studied is closely related to each other. 

Network Visualization 

Apart from relevant words, some occurrence words can present relationships between words through network 
visualization. Network visualization plays a role in finding updates between comments and can be used as a way to 
determine research gaps. The following visualization of word occurrences is presented in Figure 7. 

(a) 

(b) 
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Figure 7. Network Visualization (a) Misconception, (b) Conceptual Change 

Figure 7 presents the relationship between words with specific color clusters. Figure 7 (a) is a word relationship in the 
misconceptions field containing 1000 items (6 clusters). Cluster 1 (392 items), Cluster 2 (202 items), Cluster 3 (192 
items), Cluster 4 (144 items), Cluster 5 (68 items), and Cluster 6 (2 items). The most related words between clusters are 
human, misconception, review, female, education, and students. In this field of study, misconceptions have the closest 
relationship to humans. According to Chua et al. (2020), Fleming et al. (2021), Miftakhuddin et al. (2019), and Wen et al. 
(2022), misconceptions do occur in humans so the relationship between them is very close. However, there is another 
word relationship that can be the potential for study in the future regarding misconceptions. 

Figure 7 (b) is the relationship of words to the topic conceptual change. Based on the food network visualization results, 
1000 items were obtained and divided into 3 clusters. Cluster 1 (410 items), Cluster 2 (374 items), and Cluster 3 (216 
items). The most appear frequently or have the most significant correlations between words are human, climate change, 
conceptual framework, article, priority journal, and education. Visualization of the given information that conceptual 
change also has a connection as close to humans as it is to misconceptions. The big and small words that appear have 
meant that they have the most relationship and have the potential to be used as a topic for future research on the topic 
of misconceptions and conceptual change (Flynn & Hardman, 2019; Mason & Zaccoletti, 2021; Phommanee et al., 2023).  

  

(a) 

(b) 
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The Relationship Between Misconceptions and Conceptual Change in Science Education 

 
Figure 8. Relationship Between Misconceptions and Conceptual Change 

Figure 8 shows the relationship between misconceptions and conceptual change is presented. Misconceptions in learning 
often become obstacles in the process of achieving deep understanding. However, conceptual change is key to 
overcoming these misconceptions. Incorrect or incomplete concepts need to be addressed with strategies that encourage 
student thinking changes.  

Conclusion 

The primary information provides a general overview of how these two topics are developing in the world through the 
Scopus database record tract such as; sources, documents, and authors' collaboration. This information offers a 
breakthrough for researchers to participate in this topic. Through this information, collaboration opportunities in the 
field of misconceptions and conceptual change can be identified from international authorships such as single authors 
and Co-authors. In line with Bhatt (2001), Pea (2004), Rejeb et al. (2021), and Savoia et al. (2016) stated that 
collaboration is one aspect that needs to be considered in the current era of technological and information development 
because it can bring together bright ideas and execute them to make them a reality. 

The publication trend on the topic being studied has increased from year to year. However, there was a decline in 2019, 
one of the causes of which was the Covid-19 pandemic, which limited social activities. In this case, research and learning 
are also limited. According to Ball et al. (2021) and Selvaraj et al. (2021), the restrictions that apply during the pandemic 
impact all aspects, including education and research. One piece of evidence that can strengthen these results is the 
decrease in the number of publications and citations on the topic of misconceptions and conceptual change. According to 
Azizi et al. (2021), Birkle et al. (2020), Makri et al. (2021), and Sghir et al. (2023), the fluctuating number of publications 
is normal in the world of research because there are many new studies and new information for further innovation. In 
additions C. Chen and Song (2019), and Singh and Thurman (2019), the number of citations means that the work is most 
often used as a reference in the research in question. Countries that produce a large number of articles certainly cannot 
be separated from collaboration between researchers, institutions, and even countries (Churiyah et al., 2020; Ferri et al., 
2020). 

The author who contributed most to the topic of misconceptions came from Indonesia, while the topic of conceptual 
change came from Australia. The researchers are both involved in this field which has a very close relationship. Based on 
these results, it can be seen that the number of publications does not guarantee the quality of the article. In line with what 
was stated by Baas et al. (2020), Khatter et al. (2021), and Paul et al. (2021), quantity does not guarantee the quality of 
an article, be it a journal, proceedings, or book. Therefore, there are indexers with specific levels, for example, in Scopus 
Q1-Q4, which have their criteria and strict selection so that the articles published are high quality (Oldac, 2022; Petr et 
al., 2021).  

According to Washburn and Skitka (2018), consistency in science will have a significant impact on the science being 
studied. In this way, it is rare to find someone who has made a significant contribution to two different scientific studies 
because each of them has their field of scientific research. In line with what O’Dwyer et al. (2016) said, that the deeper a 
person's study, the more expert that person will be. On the other hand, an institution as a place for research only provides 
information that the institution has in-depth studies on the topic being discussed. Indirectly, it is also part of the 
contribution to the country.  

According to Frustaci et al. (2017) and K. Zhou et al. (2015), through technological developments everyone can access so 
much information from one end of the world. That way, it is not something new if there are researchers who are 
competent in a field. According to Mian et al. (2020), Sadeghi (2019), and Toader et al. (2021), each institution and study 
program has its strengths and weaknesses, which can continue to be developed for studies in the field of science. The 
words that appear in research on misconceptions and conceptual change indicate how they relate to the topic being 
discussed, for example, the relationship between humans and misconceptions and conceptual change. According to 
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Loyens et al. (2015), and Metcalf and Crawford (2016), misconceptions and conceptual change studies use human 
subjects as samples of research and learning. In addition, we can find the latest research on the topics discussed through 
network visualization. This can be obtained by connecting visualization results to an issue that has a density that could 
be more striking. 

Apart from that, it is very important to know the interest between the variables being studied to find the latest research 
in the future. In this case, misconceptions and conceptual change are very closely related so that they can be combined 
into one for future research (Asterhan & Resnick, 2020; Grospietsch & Mayer, 2018; Thacker et al., 2020). Apart from 
that, the study of misconceptions and conceptual change still has excellent potential to continue to be developed in 
sharing sub-materials in science learning. It's necessary to understand the characteristics of the sample, school, and 
institution being targeted. 

Misconceptions are errors in a person's understanding in connecting an existing concept with a newly accepted idea, 
thereby forming a wrong concept that contradicts the expert's conception. According to van Driel et al. (1998), Vaughn 
et al. (2020), and Zidny et al. (2020), differences in conceptions must be handled, and concepts can be proven empirically 
and rationally. In science learning, misconceptions are often found because there are many concepts, such as physics, 
chemistry, biology, and astronomy. Misconceptions don't only happen to students; they can also happen to teachers. 
According to Bao and Fritchman (2021), La Braca and Kalman (2021), and Pinto et al. (2023), conceptual errors can occur 
due to several things, such as preconceptions that students already have, a person's limited reasoning, inadequate 
understanding abilities, and learning concepts that are not emphasized enough. Correct reference sources and teachers 
who make mistakes in delivering. This way, various efforts are made to remediate wrong misconceptions, especially 
among students, using conceptual change. 

According to Anggoro et al. (2019), Fuadi et al. (2020), Potvin et al. (2020), and Stern et al. (2020), conceptual change is 
a process carried out to replace wrong conceptions with correct conceptions in line with experts. Usually, the process of 
conceptual change is carried out using assistance such as book development, student worksheets, videos, games, and 
many more. Several studies assume that conceptual change is a learning model to remediate misconceptions. In this way, 
it can be concluded that misconceptions have a close relationship with conceptual change. 

Research related to misconceptions is usually carried out only to identify students' conceptions and is used as evaluation 
material before starting learning (Miedema et al., 2022; Park, 2019; Tumanggor et al., 2020; K.-H. Yang & Lu, 2021). In 
determining whether students fall into the misconception group, trials are carried out in the form of tier questions, be it 
two-tier, three-tier, four-tier, or even up to five-tier (Anam et al., 2019; Laliyo et al., 2019; Önder Çelikkanlı & Kızılcık, 
2022; D.-C. Yang & Sianturi, 2021). Through this test, we can map the profile of students with wrong conceptions 
regarding the material being tested. After that, conceptual change will play a role in remediating false concepts through 
learning with the help of learning models, learning approaches, media, and learning strategies. 

This article discusses and presents trends in research topics on misconceptions and conceptual change over the last thirty 
years 1992-2022. Based on the description and discussion that has been carried out, it can be concluded that this topic 
is one of the topics that needs to be discussed and followed up because it is specifically related to learning for life for 
every individual, especially for students. Researchers from Australia, Indonesia, and the United States dominate the 
research topic of misconceptions and conceptual change. Meanwhile, the campuses that contributed most to the topic of 
misconceptions were the University of Toronto, Indonesian Education University, and Harvard Medical School. Apart 
from that, the topic of conceptual change is dominated by affiliates of the Scientific Research National Center, University 
of Toronto, and University College London. Additionally, as a piece of new knowledge, research on misconceptions and 
conceptual change also covers details such as the nature of misconceptions, the learning environment, cognitive 
strategies, the benefits of representation, and cognitive conflict. Based on the survey that has been carried out, this study 
can provide information and insight for readers regarding the topics of misconceptions and conceptual change.  

Based on this study, several opportunities and the need for studying misconceptions and concepts in science education 
are as follows: 

1. A way forward to capitalize on the growing body of research on misconceptions in education is to integrate the 
findings into the education curriculum at all levels, and provide adequate training and support for teachers to identify 
and address misconceptions that students may have. 

2. The results of this research do not yet provide details regarding the use of AR and VR which is associated with 
improving misconceptions and conceptual changes. So, future research can integrate technology in changing 
misconceptions and conceptual changes. 

Limitations in this study include: (a) The research data used is only based on the Scopus database, (b) The document 
string used: TITLE-ABS-KEY (Misconception AND Conceptual Change) for 1992-2022, and (c) This research focuses as a 
preliminary study to see research opportunities in science education. 
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