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 Abstract. The misconception is the most topic in chemistry 
learning that is important to analyze. There are many 
advantages for lecturers and students to know about 
misconceptions. This research aims to describe 
misconceptions in general chemistry courses, especially 
intermolecular forces (IMFs) topic. The two-tier multiple-
choice tests have played an important role in helping 
researchers determine students’ level of understanding and 
in identifying specific misconceptions. The project used a 
convenience sample of 88 students (76 female and 12 male) 
chemistry education program that studied IMFs as 
participants. Misconception knew from the test’s second tier, 
which is the student’s reason for the answer. Surprisingly, 29 
misconceptions were acquired from the test about IMFs 
concepts.  This needs to be a special concern for lecturers of 
basic chemistry courses in order to evaluate the learning 
process that has been carried out. Students misconceptions 
in basic chemistry courses will have an impact on organic 
chemistry courses because the concept of intermolecular 
forces will be studied in depth in organic chemistry courses. 

The success of students in organic chemistry courses is highly 
dependent on the initial knowledge of students, especially in 
basic chemistry courses 
Keywords: Misconceptions, Two-tier test, Intermolecular 
Forces 
 

 
 

Introduction 

General chemistry is a challenging subject for many students, with difficulties often 

stemming from the complexity of the material and the learning process (Febliza & Yulis, 
2018; Sirhan, 2007). Specific topics such as chemical bonding, stoichiometry, and 

colligative properties are particularly problematic (Febliza & Yulis, 2018). A range of studies 

have highlighted the prevalence of misconceptions in general chemistry, particularly among 

high school teachers (Caballes et al., 2020). These misconceptions can have a significant 

impact on student outcomes, with factors such as self-confidence, previous educational 

experiences, and instructional methods playing a role (Swoope, 2020). One of the main 

obstacles is the lack of spatial ability to understand the new material they learn (Akkuzu & 

Uyulgan, 2016). Which material in this course contains multiple representations. (Gilbert 

& Treagust, 2009) and (Sirhan, 2007) stated that connecting macroscopic, microscopic 

and, symbolic representations will greatly help improve the mastery of chemical concepts. 

Chemical misconceptions may occur because students cannot connect the three chemical 
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representations (Akkuzu & Uyulgan, 2016). If they cannot learn basic chemistry concepts 

properly or have misconceptions, they will have an impact on understanding more 

advanced chemistry topics (Nakhleh, 1992).  

Misconceptions in general chemistry courses are prevalent among students and 

teachers, often stemming from a variety of sources such as textbooks, electronic media, 

teachers and cultural influences (Chu & Hong, 2010; Abenes, 2020). These misconceptions 

are particularly challenging to address due to the abstract nature of chemistry concepts 

(Zoller, 1990). The alternative conceptions stay with students and impede their conceptual 

understanding of chemistry concepts (Salame & Casino, 2021). Learning new science concepts 

is influenced by alternative conceptions and is viewed by it (Duit & Treagust, 1995; Taber, 
2014). Students ranging from middle school to doctoral level can possess alternative 

conceptions about chemistry (Bodner, 1991). Researchers have found that alternative 

conceptions or misconceptions are resistant to extinction with instruction (Cracolice & 

Busby, 2015). 

 In recent five years, research on the topic of misconceptions in general chemistry 

which include electrolysis (Iter, 2023), phase changes, scales and size of atoms, redox 

reactions (Salame & Casino, 2021), equilibria in acid base solutions (Gültepe, 2021), colligative 

properties (Türk & Seyhan, 2021), chemical equilibrium (Andriani et al., 2021), valence and 

valency (Sindhu, 2021), reduction-oxidation reaction (Hadinugrahaningsih et al., 2022), 

coordination number and the oxidation number in coordination compounds (Turan-Oluk, 

2023), redox reaction (Soeharto & Csapó, 2021), and covalent bonding (Vladusic et al., 

2023). There is no spesific reasearch on intermolecular forces topic.  

Students achievement in learning chemistry based on their prior knowledge (Seery, 

2009), mathematics fluency, as measured by the math-up skills test, and performance on 

common questions have been identified as important predictors of success in first-semester 

general chemistry (Willis et al., 2022) and attitude towards the subject matter which can 

also have an effect on performance and achievement (Bauer, 2008). The three factors can 

be influenced by teaching method and strategy. 

Intermolecular forces (IMFs) are a foundational concept for understanding phases, 

the reactivity of functional groups, and organic chemistry courses (Lee & Beggs, 2021). A 

variety of teaching techniques and laboratory experiments have been developed in order 

to make concepts will easier to understand. However, there are still many students who 

experience misconceptions as obtained in (Lee & Beggs, 2021) the first introduced to 

intermolecular forces (IMFs) either in a lecture or in an activity, a student may form 

misconceptions based on prior knowledge or their perceptions of the macroscopic world.  

Misconception can be analyzed by interviews, open-ended questions, and two-tier 

diagnostic tests. Particularly in recent years, there have been a number of researchers in 

the literature who develop two-tier tests (Şekerci & Erdem, 2022; Uyulgan et al., 2014). 

Various studies have proposed different methods for identifying misconceptions in 

chemistry concepts.Mulyani et al., (2021) suggests using distractor analysis in multiple-

choice questions, while Damsi & Suyanto, (2023) emphasizes the use of multiple-tier 

diagnostic instruments, particularly the three-tier multiple-choice. (Putri et al., (2021) 

introduces the certainty of response index (CRI) as a tool for identifying misconceptions, 

and Üce & Ceyhan (2019) highlights the importance of addressing misconceptions in 

abstract chemistry concepts through constructivist learning theory. These studies 

collectively underscore the need for a range of assessment tools and teaching strategies 

to effectively identify and address misconceptions in chemistry education. 

This study aims to analyze student misconceptions on the material of intermolecular 

forces considering the importance of this basic material to be well mastered by students 
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so that it does not have an impact on other related material in subsequent courses. 

Misconception analysis is done by giving a two-tier question test. 

 

Methods 

The project used a convenience sample of 88  students (76 Female and 12 Male) 

Chemistry Education program that studied IMFs. IMFs concepts were taught in the first 

year in general chemistry courses. These students were voluntary and were picked from 

different levels of achievement.  In most recent studies, a misconception has been 

identified by a two-tier test (Şekerci & Erdem, 2022; Uyulgan et al., 2014). Two-tier test 

instrument has validity and reliability. The IMFs concepts tested in the two-tier question 

are definition, the strength of IMFs and their effect on boiling point, London forces, strength 

of London force, dipole-dipole force, hydrogen bonding, and strength of hydrogen bonding 

covered in 20 questions. Tests are conducted through quizzes. In these cases, students  

must answer and write the reason for the answer chosen. Open-ended reasoning will better 

explore students' understanding and possible misconceptions. 

In order to know misconception in IMFs, evaluate the levels of conceptual 

understanding of students will help to present data in an organized manner, the reason 

from the answer of quizzizs were analyzed according to 5 categories: SU: sound 

understanding, PU: partial understanding, SM: specific misconceptions, NU: no 

understanding, and NR: no response. Similar categorization processes for determining 

students’ levels of understanding are frequently encountered (Abraham et al., 1994; Çalık 

& Ktü, 2005; Ünal et al., 2010; Akkuzu & Uyulgan, 2016). 

Table 1. Categories used in the analysis of the reason acquired from the quizziz and their  

    coding criteria. 

Categories Coding criteria 

No Response (NR) Blank or no reason 

No Understanding 

(NU) 
Repeats part or all of the question and uncodable responses 

Spesific 

Misconception (SM) 

Responses that include descriptive, incorrect or illogical 

information 

Partial 

Understanding (PU) 

Responses that include at least one of the components of the 

acceptable response 

Sound 

Understanding (SU) 

Responses that include all components of the acceptable 

responses 

 

Results and Discussion 

 

The diagnostic test instrument that has been validated and tested for validity and 

reliability is then used to determine the misconceptions experienced by students on the 

material of IMFs. The questions are given through a quizziz with an essay format so that 

students can write the reasons for the answers to the answer choices that have been 

chosen. The weakness of using quizziz is that it cannot be ensured that the answers 
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obtained by students are the result of their independent understanding. To minimize this, 

each question is given a time limit. The diagnostic test question grid can be seen in Tabel 

2. Diagnostic test results were analyzed based on the concept understanding category 

modified from (Abraham et al., 1994) which can be seen in Table 2. 

 

Table 2. Analsysis of the reasons for the answer in quizziz. 

Q Concept fR 
NR NU SM PU SU 

f % f % f % f % f % 

1 
IMFs 

Definition 
30 58 65.91 10 33.33 4 13.33 0 0 16 53.33 

2 

Dipole-

dipole 

definition  

27 62 70.45 12 44.44 
14 51.85 

0 0 0 0 
1 3.70 

3 

Dipole-

dipole 

definition  

24 64 72.73 8 33.33 3 12.5 0 0 13 54.17 

4 

Examples 

and 

definitions 

of 

dispersion  

28 60 68.18 19 67.85 3 10.71 0 0 6 21.42 

5 

Examples 

and 

definitions 

of 

dispersion  

27 61 69.32 7 25.93 1 3.70 1 3.70 18 66.67 

6 

Hydrogen 

bond 

strength 

33 55 62.50 16 48.48 
13 39.39 

0 0 1 3.03 
3 9.09 

7 

Hydrogen 

bond 

strength 

24 64 72.73 9 37.5 1 4.17 
1

2 
50 2 8.33 

8 

Formation 

of 

hydrogen 

bond 

28 60 68.18 7 25 20 71.42 0 0 1 3.57 

9 

Formation 

of 

hydrogen 

bond 

26 62 70.45 7 26.92 17 65.38 0 0 2 7.69 

10 

Comparis

on of 

london 

forces and 

dipole-

dipole 

28 60 68.18 13 46.43 

10 35.71 

0 0 3 10.71 
2 7.14 

11 

Examples 

and 

definitions 

25 63 71.59 4 16 

1 4 

1 4 11 44 3 12 

4 16 
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of 

dispersion  
1 4 

12 

Examples 

and 

definitions 

of 

dispersion  

22 66 75.00 7 31.82 

1 4.54 

7 31.82 6 27.27 

1 4.54 

13 

Examples 

and 

definitions 

of 

dispersion  

22 66 75.00 6 27.27 

2 9.09 

8 36.36 0 0 
3 13.64 

1 4.54 

2 9.09 

14 - - - - - - - - - - - - 

15 

Hydrogen 

bond 

definition 

26 62 70.45 5 19.23 

11 42.30 

1 3.84 0 0 
4 15.38 

4 15.38 

1 3.84 

16 

London 

forces 

strength 

27 61 69.32 10 37.03 2 7.41 1 3.70 14 51.85 

17 

IMFs 

strength 

and and 

the effect 

on boiling 

point  

29 59 67.05 16 55.17 

1 3.45 

3 10.35 2 6.90 

7 24.14 

18 

Examples 

of 

hydrogen 

bond 

formation 

24 64 72.73 4 16.67 16 66.67 0 0 4 16.67 

19 

Examples 

of 

hydrogen 

bond 

formation 

29 64 72.73 6 20.69 

2 6.90 5 17.24 5 17.24 

11 37.93     

1 3.45     

2 6.90     

20 

Examples 

and 

definitions 

of 

dispersion  

26 62 70.45 5 19.23 1 3.84 0 0 20 76.92 

 

The results of the test analysis were then tabulated in order to know exactly the 

number of participants who fell into the predetermined categories. The total number of 

questions given was 20 questions with 88 students participating. However, the results 

obtained show that only a few students gave reasons for each problem. For questions 

number 12 and 13, the number of students who did not provide reasons reached 75% of 
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the total participants. For the SU, PU, SM and NU categories, the divisor number used is 

the number of students who give reasons for each problem. The results of the 

documentation analysis also found that students who gave reasons tended to be consistent 

in several questions, so there were no questions that reached 100% of the reasons given. 

This is a challenge for further research so that students can follow the instructions for 

working on problems and it is indicated that if students do not provide reasons, then 

students do not understand the concept in depth. To ensure this, it is necessary to conduct 

an interview. However, it has not been done in this study. Misconceptions in IMFs in all 

concepts can be seen in Table 3. 

Table 3. Misconception in all concept of IMFs. 

Concept  Misconception 

 
Definition 

1. Intermolecular forces are forces that occur between 

atoms to form molecules or compound 

IMFs 

The strength of 

IMFs and their 

effect on boiling 

point 

2. It takes a high boiling point to break the bonds in a 

liquid phase.  

3. The greater the boiling point, the more difficult it is for 

the forces between the molecules of the compound to 

be broken so that the forces between the molecules 

are stronger 

London 

Force 
Definition 

4. London forces are forces that occur between nonpolar 

molecules and dipole permanent. 

5. London forces occur in ethanol i.e. between ethyl and 

OH  

6. London forces occur in CH4 due to the tetrahedral 

shape of the CH4 molecule 6.  

7. London force is a nonpolar force 

8. London force occurs between positive and negative 

ions on a molecule 

9. The London force is a force of attraction that occurs 

between atoms  

10. Nonpolar molecules can undergo permanent dipoles  

 

The strength of 

IMFs and their 

effect on boiling 

point 

11. The bond in the compounds CH4 and O2 is a weak bond  

12. Students think that the low boiling point is due to the 

London force which is indeed very weak and is not 

related to the number of electrons 

Dipole-

dipole 

forces 

Definition 

13. HCI molecules are polar molecules, so the interaction 

between HCI molecules is a polar intermolecular force  

14. H atoms as positive atoms and Cl as negative atoms 

produce attractive forces 

15. This polar molecule has a positive dipole and negative 

dipole in the polar region 

16. Polar molecules have permanent dipoles so that 

positive dipoles will bind to negative dipoles. 

Hydrogen 

Bonding 
Definition 

17. Hydrogen bonds are formed due to shared electron 

usage 

18. Hydrogen bonds occur between N and H atoms 

19. Hydrogen bonds uses PEB fot bonding 
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20. Students define that hydrogen bonds occur between 

atoms in a molecule, not intermolecular 

 

The strength of 

Hydrogen Bonding  

21. Students assume that the difference in 

electronegativity of covalent compounds affects the 

boiling point. 

22. The strength of the hydrogen bond is affected by the 

difference in electronegativity between H and the 

elements N, O, and F. 

23. Hydrogen bond strength is affected by PEB 

24. The strength of hydrogen bonds is related to the acidity 

of the substance 

 

Hydrogen Bond 

Formation  

25. Students assume that hydrogen bonding occurs at the 

H atom with one of the F, O, and, N atoms. 

26. Hydrogen bonding occurs between O and H atoms in 

ether molecules  

27. The bond between the elements H and O in the alcohol 

molecule is a hydrogen bond  

28. Hydrogen bonding is present in the OH group of polar 

molecules 

29. Hydrogen bonding occurs in methane (C and H atoms) 
 

As can be seen from table 3, students cannot distinguish between intermolecular 

forces and intramolecular forces, this is obtained from the question of the definition of 

intermolecular forces. As mentioned in the literature review that indicating each IMFs an 

interaction within a molecule and confusion between intramolecular forces and 

intramolecular forces (Cooper et al., 2015; Lee & Beggs, 2021; Othman, et al.,2008; Sukib 

& Mutiah, 2020). They cannot identify the characteristics and differences between 

intermolecular forces and intermolecular forces (Fahmi & Irhasyuarna, 2017) students 

assume that intermolecular forces are forces that exist within   

molecules. (Rahayu & Fitriza, 2021). The second concept talks about the strength of IMFs. 

Students define in reverse the concept of the relationship between IMFs and boiling points. 

They cannot to breakdown how the effect of intermolecular forces within molecules to 

boiling point.  This finding was also reported by (Islami et al., 2019). 

The London force is the weakest of the IMFs. However, this is used as a basis for 

students to assume that this is the result of the interaction of nonpolar molecules and 

nonpolar molecules regardless of other factors such as the number of electrons as can be 

seen in tabel 3. This has been found in previous research that students who state that the 

London force has a low attractive force is because the London force is generated from 

nonpolar molecules with non-polar molecules (Sukib & Mutiah, 2020) and that the London 

force is influenced by the polarity of a molecule not by the size of the molecule, structure, 

and distance between molecules (Sukib & Mutiah, 2020). 

Students only assume that dipole-dipole forces occur due to the polarity of a 

molecule without being able to explain the interactions that occur between polar molecules. 

Students cannot (incorrectly define) identify the molecules involved in the dipole-dipole 

force of attraction. This was also found in previous research that compounds that 

experience dipole-dipole forces of attraction are compounds that have no hydrogen bonds 
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and are not bound to halogens (Widarti et al., 2019) It was also found in another study 

that the inter-molecular force in polar compounds is called dipole-dipole force because the 

affixation causes the separation of the center of positive charge with negative charge 

(Warsito et al., 2020). 

The most common misconceptions found in this study were about the concept of 

hydrogen bonding. Starting from the definition of hydrogen bonds, the strength of 

hydrogen bonds and the formation of hydrogen bonds. This misconception occurs partly 

due to students' confusion in distinguishing intramolecular and intermolecular bonds. They 

did not seem to be aware of the general difference in magnitude that exists between the 

strength of a covalent bond and the strength of an intermolecular force (Nakhleh, 1992). 

For example, in misconceptions in numbers 18, 20, 25, 26 and 27. This was also found in 

previous research, namely confusing chemical bonds and intermolecular forces, thinking 

as if intermolecular forces were chemical bonds or as if they were the types of covalent 

bonding (Ünal et al., 2010). Creating a cognitive structure of a complex body of knowledge 

such as chemistry is not easy, and it is a small wonder that students find the subject 

difficult. Students don’t know how to approach the material in a suitable manner (Nakhleh, 

1992).  

Understanding non-covalent interactions and intermolecular forces allow students 

to predict and explain observable phenomena including phase changes and solubility. 

Students confuse non-covalent and covalent interactions, often misunderstanding 

intermolecular forces such as hydrogen bonding to be interactions between atoms in a 

bond, rather than interactions between molecules (Cooper et al., 2015; Nakhleh, 1992; 

Peterson & Treagust, 1989). This will have an impact on learning in organic chemistry 

courses related to the concept of intermolecular forces that one of contributing factors and 

resultant difficulties in teaching and learning organic chemistry (O ’Dwyer, 2012). 

Finally, teachers should use models such as concrete models, analogical models, 

theoretical models and simulations to make more concrete the abstract concepts or facts 

for their students (Ünal et al., 2010), and use constructivist approach are exemplified as 

follows: conceptual change approach, analogy, concept cartoons, modeling, computed-

assisted teaching, narratives and chemistry education and finally problem-based learning 

method (Üce & Ceyhan, 2019). Moreover, teachers should emphasize the transitions from 

the macroscopic properties of a matter or event to the sub-microscopic properties of those. 

These are the ways to improve students’ understanding about the covalent bonding at both 

macroscopic and submicroscopic levels and to make students have fewer misconceptions. 

Moreover, learning environments based on teaching strategies or techniques for conceptual 

change such as concept mapping, conceptual change texts, and computer aided instruction 

should be designed to remediate students’ misconceptions related to covalent bonding and 

its effectiveness should be investigated with extensive studies conducted by chemistry 

educators or researchers. 
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Conclusion  

 

Misconceptions found in the material of forces between molecules are divided into 

4 important concepts which include 29 misconceptions. This needs to be a special concern 

for lecturers of basic chemistry courses in order to evaluate the learning process that has 

been carried out. Students' misconceptions in basic chemistry courses will have an impact 

on organic chemistry courses, because the concept of intermolecular forces will be studied 

in depth in organic chemistry courses. The success of students in organic chemistry courses 

is highly dependent on the initial knowledge of students, especially in basic chemistry 

courses. 

  

Acknowledgement  
 

 We would to thank to Universitas Tanjungpura for funding the research and for all 

students who voluntarily participate in this study 

  

References 
 

Abraham, M.R., Williamson, V.M., & Westbrook, S.L. 1994. A cross-age study of the 

understanding of five chemistry concepts. Journal of Research in Science Teaching, 

31(2):147–165. https://doi.org/10.1002/tea.3660310206 

Andriani, Y., Mulyani, S., & Wiji, W. 2021. Misconceptions and troublesome knowledge on 

chemical equilibrium. Journal of Physics: Conference Series, 1806(1):1–6. 

https://doi.org/10.1088/1742-6596/1806/1/012184  

Akkuzu, N. & Uyulgan, M.A. 2016. An epistemological inquiry into organic chemistry 

education: exploration of undergraduate students’ conceptual understanding of 

functional groups. Chemistry Education Research and Practice, 17(1)36–57. 

https://doi.org/10.1039/c5rp00128e 

Bauer, C.F. 2008. Attitude toward chemistry: a semantic differential instrument for 

assessing curriculum impacts. Journal of Chemical Education, 85(10):1440. 

https://doi.org/10.1021/ed085p1440  

Bodner, G.M. 1991. I have found you an argument: the conceptual knowledge of beginning 

chemistry graduate students. Journal of Chemical Education, 68(5):385. 

https://doi.org/10.1021/ed068p385 

Caballes, D.G., Micah, F., & Abenes, D. 2020. Misconceptions in chemistry of high school 

teachers and its origin. CiiT International Journal of Data Mining and Knowledge 

Engineering, 12(3):48–54. https://www.researchgate.net/publication/345975932  

Chu, C.K. & Hong, K.Y. 2010. Misconceptions in the teaching of chemistry in secondary 

schools in singapore & malaysia. Proceedings of the Sunway Academic Conference, 

1–10. http://www.card.unp.ac.za  

https://doi.org/10.1002/tea.3660310206
https://doi.org/10.1088/1742-6596/1806/1/012184
https://doi.org/10.1039/c5rp00128e
https://doi.org/10.1021/ed085p1440
https://doi.org/10.1021/ed068p385
https://www.researchgate.net/publication/345975932
http://www.card.unp.ac.za/


 

 

48 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(1), p.39-51, (2024) 

 
 

 

Cracolice, M.S. & Busby, B.D. 2015. Preparation for college general chemistry: more than 

just a matter of content knowledge acquisition. Journal of Chemical Education, 

92(11):1790–1797. https://doi.org/10.1021/acs.jchemed.5b00146  

Damsi, M. & Suyanto, S. 2023. Systematic literature review: multiple-tier diagnostic 

instruments in measuring student chemistry misconceptions. Jurnal Penelitian 

Pendidikan IPA, 9(5):8–21. https://doi.org/10.29303/jppipa.v9i5.2600  

Duit, R. & Treagust, D.F. 1995. Students’ conceptions and constructivist teaching 

approaches. Improving Science Education, 46–69.  

Fahmi & Irhasyuarna, Y. 2017. The misconceptions of senior high school students in 

banjarmasin on chemical bonding. Journal of Education and Practice, 8(17):32–39. 

https://doi.org/10.9790/7388-0701045461 

Febliza, A. & Yulis, P.A.R. 2018. Mapping learning difficulties in general chemistry course. 

Jurnal Pendidikan Kimia, 10(2):372–376. https://doi.org/10.24114/jpkim.v10i2. 

10772  

Gilbert, J.K. & Treagust, D.F. 2009. Introduction: macro, submicro and symbolic 

representations and the relationship between them: key models in chemical 

education. Models and Modeling in Science Education, pp. 1–8.  

Gültepe, N. 2021. Pre-service chemistry teachers’ understanding about equilibria in acid-

base solutions. Pedagogical Research, 6(4):1–11. https://doi.org/10.29333/ 

pr/11349  

Hadinugrahaningsih, T., Rahmawat, Y., & Suryani, E. 2022. An analysis of preservice 

chemistry teachers’ misconceptions of reduction-oxidation reaction concepts. Journal 

of Technology and Science Education, 12(2):448–465. https://doi.org/10.3926/ 

jotse.1566  

Islami, D., Suryaningsih, S., & Bahriah, E.S. 2019. Identifikasi miskonsepsi siswa pada 

konsep ikatan kimia menggunakan tes four-tier multiple-choice (4TMC). JRPK: Jurnal 

Riset Pendidikan Kimia, 9(1):21–29. https://doi.org/10.21009/jrpk.091.03 

Lee, D.C.B. & Beggs, G.A. 2021. Tactile models for the visualization, conceptualization, and 

review of intermolecular forces in the college chemistry classroom. Journal of 

Chemical Education, 98(4):1328–1334. https://doi.org/10.1021/acs.jchemed. 

0c00460 

Mulyani, S., Haniza, N., Ramadhani, D.G., & Mahardiani, L. 2021. Rash model approach for 

analysis of misconception on chemistry learning with distractor analysis. JKPK (Jurnal 

Kimia dan Pendidikan Kimia), 6(1):98–107. https://doi.org/10.20961/jkpk.v6i1. 

50517  

https://doi.org/10.1021/acs.jchemed.5b00146
https://doi.org/10.29303/jppipa.v9i5.2600
https://doi.org/10.9790/7388-0701045461
https://doi.org/10.24114/jpkim.v10i2.%2010772
https://doi.org/10.24114/jpkim.v10i2.%2010772
https://doi.org/10.29333/%20pr/11349
https://doi.org/10.29333/%20pr/11349
https://doi.org/10.3926/%20jotse.1566
https://doi.org/10.3926/%20jotse.1566
https://doi.org/10.21009/jrpk.091.03
https://doi.org/10.1021/acs.jchemed.%200c00460
https://doi.org/10.1021/acs.jchemed.%200c00460
https://doi.org/10.20961/jkpk.v6i1.%2050517
https://doi.org/10.20961/jkpk.v6i1.%2050517


 
 

 

Ulfah, et al.: Misconceptions of Intermolecular Forces in General Chemistry.........| 49 

 
 

 

Nakhleh, M.B. 1992. Why some students don’t learn chemistry: chemical misconceptions. 

Journal of Chemical Education, 69(3):191–196. https://doi.org/10.1021/ed069p191 

Othman, J., Treagust, D.F., & Chandrasegaran, A.L. 2008. An investigation into the 

relationship between students’ conceptions of the particulate nature of matter and 

their understanding of chemical bonding. International Journal of Science Education, 

30(11):1531–1550. https://doi.org/10.1080/09500690701459897 

Cooper, M.M., Williams, L.C., & Underwood, S.M. 2015. Student understanding of 

intermolecular forces: a multimodal study. Journal of Chemical Education, 92(8): 

1288–1298. https://doi.org/10.1021/acs.jchemed.5b00169 

Nakhleh, M.B. 1992. Why some students don’t learn chemistry: Chemical misconceptions. 

Journal of Chemical Education, 69(3):191–196. https://doi.org/10.1021/ed069p191 

O’Dwyer, A. 2012. Identification of the difficulties in teaching and learning of introductory 

organic chemistry in Ireland and the development of a second-level intervention 

programme to address these [University of Limerick]. https://hdl.handle.net/ 

10344/2846 

Peterson, R.F. & Treagust, D.F. 1989. Grade-12 students’ misconceptions of covalent 

bonding and structure. Journal of Chemical Education, 66(6):459–460. https://doi. 

org/10.1021/ed066p459 

Üce, M. & Ceyhan, İ. 2019. Misconception in chemistry education and practices to eliminate 

them: literature analysis. Journal of Education and Training Studies, 7(3):202–208. 

https://doi.org/10.11114/jets.v7i3.3990 

Ünal, S., Coştu, B., & Ayas, A. 2010. Secondary school students’ misconceptions of covalent 

bonding. Journal of Turkish Science Education , 7(2):13–29. http://www.tused.org 

Putri, S.R., Hofifah, S.N., Chelvina, G., Girsang, S., Bayu, A., & Nandiyanto, D. 2021. How 

to identify misconception using certainty of response index (CRI): a study case of 

mathematical chemistry subject by experimental demonstration of adsorption. 

Indonesian Journal of Multidisciplinary Research, 2(1):143–158. https://doi.org/10. 

17509/ijomr.v2i1.38738  

Rahayu, D.S. & Fitriza, Z. 2021. Identifikasi miskonsepsi peserta didik pada materi ikatan 

kimia : sebuah studi literatur. Edukatif : Jurnal Ilmu Pendidikan, 3(3):1084–1091. 

https://doi.org/https://doi.org/10.31004/edukatif.v3i3.510 

Salame, I.I. & Casino, P. 2021. Using chemistry concepts inventory to identify alternative 

conceptions and their persistence in general chemistry courses. International Journal 

of Instruction, 14(3):787–806. https://doi.org/10.29333/iji.2021.14346a  

Seery, M.K. 2009. The role of prior knowledge and student aptitude in undergraduate 

performance in chemistry: A correlation-prediction study. Chemistry Education 

Research and Practice, 10(3):227–232. 

https://doi.org/10.1021/ed069p191
https://doi.org/10.1080/09500690701459897
https://doi.org/10.%2017509/ijomr.v2i1.38738
https://doi.org/10.%2017509/ijomr.v2i1.38738
https://doi.org/https:/doi.org/10.31004/edukatif.v3i3.510
https://doi.org/10.29333/iji.2021.14346a


 

 

50 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(1), p.39-51, (2024) 

 
 

 

Şekerci, A.R. & Erdem, A.R. 2022. The development and implementation of a two-tier 

multiple choice test related to the concepts of oxidation-reduction reactions and 

galvanic cells. Journal of Educational Sciences & Psychology, 12(1):34–47. 

https://doi.org/10.51865/jesp.2022.1.05 

Sindhu, R.S. 2021. Teachers’ misconception concerning valence and valency in chemistry. 

Science Education International, 32(4):308–310. https://doi.org/10.33828/sei. 

v32.i4.5  

Sirhan, G. 2007. Learning difficulties in chemistry: an overview. Journal of Turkish Science 

Education , 4(2):12–20. https://doi.org/10.4236/ce.2012.38188 

Soeharto, S. & Csapó, B. 2021. Evaluating item difficulty patterns for assessing student 

misconceptions in science across physics, chemistry, and biology concepts. Heliyon, 

7(11):1–10. https://doi.org/10.1016/j.heliyon.2021.e08352  

Sukib & Mutiah. 2020. Representasi makroskopik dan simbolik untuk memahami gaya 

antarmolekul pada kromatografi lapis tipis. Jurnal Pijar MIPA, 15(3):298–304. 

https://doi.org/10.29303/jpm.v15i3.1887 

Swoope, M.W. 2020. What impacts the student outcome in general chemistry. Modern 

Chemistry Applications, 8(1):1–13. https://doi.org/10.35248/2329-6798.20.8.270  

Taber, K.S. 2014. Alternative conceptions/frameworks/misconceptions. In Encyclopedia of 

Science Education (pp. 1–5). Springer Netherlands. https://doi.org/10.1007/978-94-

007-6165-0_88-2 

Turan-Oluk, N. 2023. Pre-service chemistry teachers’ knowledge of the coordination 

number and the oxidation number in coordination compounds. Chemistry Education 

Research and Practice, 24(1):234–244. https://doi.org/10.1039/D2RP00197G  

Türk, G.E. & Seyhan, H.G. 2021. Evaluation of pre-service science teachers’ conceptual 

understandings on the topic of “colligative properties” according to walton argument 

model components. Journal of Education and Teaching (IOJET), 9(1):241–262. 

Üce, M. & Ceyhan, İ. 2019. Misconception in chemistry education and practices to eliminate 

them: Literature analysis. Journal of Education and Training Studies, 7(3):202–208. 

https://doi.org/10.11114/jets.v7i3.3990. 

Ünal, S., Coştu, B., & Ayas, A. 2010. Secondary school students’ misconceptions of covalent 

bonding. Journal of Turkish Science Education, 7(2):13–29. http://www.tused.org 

Uyulgan, M.A., Akkuzu, N., & Alpat, Ş. 2014. Assessing the students’ understanding related 

to molecular geometry using a two-tier diagnostic test. Journal of Baltic Science 

Education, 13(6):839–855. https://doi.org/10.33225/jbse/14.13.839 

https://doi.org/10.51865/jesp.2022.1.05
https://doi.org/10.33828/sei.%20v32.i4.5
https://doi.org/10.33828/sei.%20v32.i4.5
https://doi.org/10.4236/ce.2012.38188
https://doi.org/10.1016/j.heliyon.2021.e08352
https://doi.org/10.29303/jpm.v15i3.1887
https://doi.org/10.35248/2329-6798.20.8.270
https://doi.org/10.1007/978-94-007-6165-0_88-2
https://doi.org/10.1007/978-94-007-6165-0_88-2
https://doi.org/10.1039/D2RP00197G
https://doi.org/10.33225/jbse/14.13.839


 
 

 

Ulfah, et al.: Misconceptions of Intermolecular Forces in General Chemistry.........| 51 

 
 

 

Vladusic, R., Bucat, R.B., & Ozic, M. 2023. Understanding covalent bonding – a scan across 

the croatian education system. Chemistry Education Research and Practice, 24(1): 

108–131. https://doi.org/10.1039/D2RP00039C  

Warsito, J., Subandi, & Parlan. 2020. Identifikasi miskonsepsi siswa pada topik ikatan kimia 

serta perbaikannya dengan pembelajaran model ecirr (elicit, confront, identify, 

resolve, reinforce). Jurnal Pendidikan: Teori, Penelitian, dan Pengembangan, 5(11): 

1563. https://doi.org/10.17977/jptpp.v5i11.14158 

Willis, W.K., Williamson, V.M., Chuu, E., & Dabney, A.R. 2022. The relationship between a 

student’s success in first-semester general chemistry and their mathematics fluency, 

profile, and performance on common questions. Journal of Science Education and 

Technology, 31(1):1–15. https://doi.org/10.1007/s10956-021-09927-y  

Zoller, U. 1990. Students’ misunderstandings and misconceptions in college freshman 

chemistry (general and organic). Journal of Research in Science Teaching, 27(10): 

1053–1065. https://doi.org/10.1002/tea.3660271011  

 

https://doi.org/10.1039/D2RP00039C
https://doi.org/10.17977/jptpp.v5i11.14158
https://doi.org/10.1007/s10956-021-09927-y
https://doi.org/10.1002/tea.3660271011

