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ABSTRACT 

This study was aimed to describe the level of conceptual understanding and misconceptions of students in heat and 

temperature. This research used descriptive methods. The research subjects were high school students in SMA Pusri 

Palembang totaled 42 students. Samples were selected based on purposive sampling. Data were collected through 

tests. The test instrument used is a set of diagnostic test questions that have been developed previously, namely the 

Indonesian version of the HTCE instrument. Data were analyzed using descriptive statistics. Research shows that 

28.87% of students understood the concept of changing the form of a substance; 59.52% of students did not 

understand the concept of the heat transfer properties of materials; and the highest misconception of 42.86% in the 

concept of temperature. These results indicate that the applied learning has not had a maximum impact on students 

understanding of concepts, so it needs learning innovation as a whole. One of the learning innovations that can be 

done is making conceptual change text. 
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1. INTRODUCTION 

The concept is built based on facts and students' 

perceptions because the concept is a generalization of 

something [1]. Understanding the concept is a thought 

process carried out by a person to deeply understand an 

object or event [2]. Understanding the concept of 

learning shows the ability of students to record and 

transfer information back from learning to be used in 

solving, analyzing, and interpreting problems [3]. 

Physics is a science that has many concepts to be able to 

understand and solve problems related to the 

environment. 

The main problem in teaching physics in schools is 

how to identify problems according to their 

surroundings and solve them using the physics concepts 

they understand [4]. Besides, weak mathematical 

understanding and lack of understanding of physics 

concepts cause other problems in teaching physics [4]. 

Students' understanding of concepts is reflected in the 

results of evaluating student learning outcomes [5]. 

Students following science learning in class have 

initial conceptions and ideas related to the phenomena 

to be studied, but sometimes they are not in line with the 

scientific viewpoint [6]. Often these initial conceptions 

and ideas have made an impression and are difficult to 

erase from the memory of these students. Based on 

these problems, since the 1970s educational research 

has begun to focus on the initial conceptions possessed 

by students or prospective teacher students. However, 

research conducted in the 1980s shows that many 

teachers have an understanding of the concept that is not 

under the actual concept and is similar to the 

conceptions of students before learning the concept [6]. 

This shows that the change in concept does not only 

happen to students and prospective teacher students, but 

can also happen to teachers or anyone. 

The difference between students' concepts and the 

concept has various terms, including alternative 

concepts [7]; children's scientific intuition [8]; and 

misconception [9]. Based on these terms, this study uses 

the term misconception as a learning difficulty in 

teaching concepts, especially physics. Misconceptions 

can occur because students participating in learning in 

school previously have a concept of something called a 

conception and are increasingly embedded in students 

after participating in learning and become even stronger 

[10]. 

The research that has been carried out shows that the 

alternative concepts possessed by students and student-

teacher candidates cannot be changed just like that [6] 

[11]. Misconception is more than just an inaccurate 

memory of certain facts. Misconceptions start from 

understanding some concepts that are not understood 
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thoroughly and cause the understanding of these 

concepts to be less accurate[12]. Misconceptions can 

occur to anyone and to various scientific concepts, one 

of which is the concept of physics as a branch of science. 

One of the concepts of physics that has many 

misconceptions is the concept of temperature and heat. 

There have been many discussions regarding the 

misconceptions of physics, one of which is the concept 

of temperature and heat. Temperature and heat are 

physical concepts that often have misconceptions. This 

is supported by the existence of several previous studies 

related to conceptual understanding and misconceptions 

of temperature and heat. Previous research found 

students' misconceptions that the water in a high-

pressure container boils at temperatures above 100o 

Celsius and cooking soup using high temperatures will 

cook faster[12]. Besides, students assume that 

temperature is a property of certain materials or objects, 

metals can attract, hold, and absorb heat and cold, the 

boiling point of water is only 100o Celsius, and the 

water temperature is unlikely to reach zero degrees 

Celsius[13]. 

Although there has been a lot of research on the 

conceptual understanding and misconceptions of 

temperature and heat, it does not mean that 

understanding of the concept has increased and 

misconceptions are reduced or even lost. This allows a 

low understanding of concepts and misconceptions of 

temperature and heat material to still occur in physics 

learning in high school. Based on this, the purpose of 

this study was to describe the level of understanding of 

students' concepts and misconceptions on temperature 

and heat material for high school students. The research 

results obtained are then used as a reference for finding 

solutions to solve these problems by paying attention to 

the phenomena around students. 

2. METHOD 

2.1. Research, Design, and Research Subject 

Research that has been carried out using descriptive 

methods. The purpose of this study was to describe the 

level of understanding of the concepts and 

misconceptions of students on temperature and heat. 

The research was conducted at SMA Pusri Palembang 

in October 2020. SMA Pusri is one of the private high 

schools in Palembang, South Sumatra. SMA Pusri are 

schools consisting of boys and girls with various 

cognitive abilities. The subjects of this study were 42 

students of class XI SMA Pusri Palembang. This 

research was conducted on students who had not studied 

temperature and heat material.  

2.2. Instrument and Data Collecting 

The research data were collected using a temperature 

and heat material diagnostic test that has been 

developed previously, namely Heat and Temperature 

Conceptual Evaluation (HTCE)[14]. The instrument 

used in this study is a translation into Indonesian from 

HTCE. The form of questions is in the form of multiple-

choice tests with reasons. The number of questions used 

are 28 questions covering the concepts of temperature 

and heat, phase change of object form, heat transfer, and 

heat properties of materials. 

2.3. The Data Analysis 

Data analysis was performed using descriptive 

statistics. The first step is to classify the data obtained 

according to the sub-concept of heat and temperature. 

Then analyze and classify students' answers according 

to the category of conceptual understanding. The final 

step is to calculate the percentage of each 

understanding. Furthermore, interpret the data to 

conclude from the research results. The categorize the 

students' level of conceptual understanding into 

conceptual understanding, partial conceptual 

understanding, understanding concepts but still 

experiencing misconceptions, misconceptions, and not 

understanding concepts [15]. 

3. RESULT AND DISCUSSION 

The research that has been carried out aims to 

describe the level of understanding of the concepts and 

misconceptions of students on temperature and heat. 

The research was conducted before students studied 

temperature and heat material, so that this study 

provided a real picture of students' initial conceptions 

before participating in temperature and heat learning. 

The results of the temperature and heat material 

diagnostic tests using the HTCE instrument are then 

grouped according to the sub-concept of temperature 

and heat under study. The next step is to classify the 

results per sub-concept into several categories of 

conceptual understanding, then calculate the percentage 

and analyze the reasons given. Based on the results of 

the research data analysis, the students' understanding of 

the concepts of temperature and heat was obtained as 

shown in Table 1. 

Table 1.  Level of understanding of the concept of heat and temperature 

Concept Level of Undestanding Frequncy % 

Heat dan temperature conceptual understanding 2 4,76  

partial conceptual understanding 1 2,38 

understanding concepts but still experiencing misconceptions 1 2,38 

Misconceptions 18 42,86 

not understanding concepts 20 47,62 

Phase change of object form  conceptual understanding 12 28,57 
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partial conceptual understanding 2 4,76 

understanding concepts but still experiencing misconceptions 1 2,38 

Misconceptions 10 23,81 

not understanding concepts 10 23,81 

Properties of materials conceptual understanding 5 11,90 

partial conceptual understanding 0 0 

understanding concepts but still experiencing misconceptions 2 4,76 

Misconceptions 10 23,81 

not understanding concepts 25 59,52 

Heat transfer and Black Principle conceptual understanding 10 23,81 

partial conceptual understanding 2 4,76 

understanding concepts but still experiencing misconceptions 0 0 

Misconceptions 9 21,43 

not understanding concepts 21 50 

 

Table 1 shows that the level of understanding of 

students' concepts in each material varies. Students do 

not understand the concept of being dominated by the 

concept of the heat transfer properties of the material 

which is 59.52% and understand the biggest concept in 

the concept of phase change in the form of a substance 

of 28.87%. The data obtained shows that in the learning 

process to understand the concepts of temperature and 

heat, students cannot be separated from misconceptions. 

The highest misconception occurred in the concept of 

temperature and heat of 42.86% and the lowest was in 

the concept of heat transfer of 21.43%. The profile of 

the misconceptions that occurred is presented in Table 2.

 

Table 2. Profile of heat and temperature misconceptions  

Concept Level of Undestanding  

Temperature Temperature is easier to absorb if the initial temperature is low 

The temperature in the surrounding environment affects the final temperature of the object 

The temperature of the mixture of the two objects being mixed is greater than the initial 

temperature of the object 

Temperature changes are influenced by the size of the heat given 

Phase change of object form  The process of changing the form of a substance is accompanied by changes in the 

temperature of the substance 

Specific heat does not affect the slope of the temperature and time graphs 

When an object is heated continuously, the object's temperature will continue to increase 

Properties of materials In normal conditions, water does not boil at a temperature of 100o Celsius 

Each material is capable of storing different heat energy 

Metal objects can absorb object temperature 

Metals have good conductivity to accept cold temperatures 

Metal is a conductor object so it can conduct temperature 

Heat transfer and Black Principle Only the mass of the object being heated affects the amount of heat that is transferred 

Changes in temperature do not affect heat transfer 

The mass of the first object is greater than the second object, so the first object requires a 

greater heat 

Heat equals temperature 

The amount of heat energy that the first object gives to the second object is the same 

because the temperature is the same 

When mixing two objects with different temperatures until thermal equilibrium occurs, 

what happens is the temperature of the object that flows not heat. 

 

The profile of misconceptions shown in table 2 

shows results that are almost similar to previous studies, 

both those conducted on students and student-teacher 

candidates[16][17]. These results indicate that 

misconceptions can happen to anyone and anywhere. 

Based on previous research there are some similar 

misconceptions, but some of the research that has been 

done is given to students or prospective teacher students 

who have studied heat and temperature material. This 

shows that even though students' understanding of 

concepts increases, misconceptions still occur[18]. 

The varying levels of conceptual understanding 

indicate that students' lack of understanding of the 

concepts of temperature and heat affects their learning 

process[19]. This requires innovation efforts in teaching 

the concepts of heat and temperature. Research on 

efforts to improve learning outcomes of temperature and 

heat material and to reduce misconceptions has been 
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carried out both through the use of inquiry learning 

methods with virtual laboratories, development of two-

tier test tools to assess student understanding, and the 

development of conceptual change text[20][21][22]. 

The research that has been done is expected to 

provide additional information regarding the 

misconceptions of high school students in Palembang on 

heat and temperature material. This makes it possible to 

develop learning tools that are appropriate to the 

conditions experienced by students. Based on several 

learning innovations to improve conceptual 

understanding and reduce misconceptions of 

temperature and heat and other physics concepts, the use 

of conceptual change texts provides quite effective 

solutions. Conceptual change text is a printed or 

electronic teaching material that is compiled based on 

the conceptual theory of change so that it causes 

dissatisfaction with the reader's pre-conception and 

instills a new conception that is easy to understand and 

can remediate the misconceptions it has[23]. A solution 

to change one's conception is explained in the 

conceptual theory of change which is called the 

conceptual change model and consists of two basic 

questions, namely (1) how is the conceptual 

environment so that the conception can change ?; (2) 

what are the conditions so that the old conception can be 

replaced by a new one? [24][25]. 

Research on conceptual change that has been carried 

out shows that student-teacher candidates have a better 

understanding of concepts when studying by being 

given an analogy related to daily life experiences [26]. 

Besides, the results of other studies show that the 

conceptual understanding of prospective teacher-

students is significantly better and shows a positive 

effect when given learning using conceptual change 

texts enriched with meta conceptual processes [20]. 

Conceptual changes to change old conceptions into 

new ones that are correct according to scientific 

principles using conceptual change texts are not easy. 

One of the solutions to include the concept of local 

wisdom to make it easier to understand because it is 

often encountered in everyday life. Local wisdom is a 

view of life and knowledge as well as various life 

strategies in the form of activities carried out by local 

people in answering various problems in fulfilling their 

needs [27]. Local wisdom that will be raised in this 

study is the local wisdom of Palembang City related to 

the concepts of temperature and heat. An example of 

Palembang's local wisdom which is related to the 

concept of temperature and heat is the production of 

kemplang and the manufacture of smoked fish, where 

there is a role for heat which causes kemplang and the 

fish to expand and experience changes in temperature 

and shape [28].  

Based on the description regarding the integration of 

local wisdom in the text, the conceptual change of heat 

and temperature is expected to be an alternative in 

reducing student misconceptions. This is because the 

misconception is one of the learning problems that must 

be corrected and reduced immediately so as not to 

complicate the student learning process at the next level. 

4. CONCLUSION AND LIMITATION 

4.1. Conclusion 

The research concludes that the level of 

understanding of the concepts of heat and temperature 

in students varies. The results of the data analysis 

showed that 28.87% of students understood the concept 

of changing the form of a substance; 59.52% of students 

did not understand the concept of the heat transfer 

properties of materials; and the highest misconception 

of 42.86% in the concept of temperature. The results 

obtained are expected to be used as initial information to 

develop learning tools that focus on improving learning 

outcomes and reducing misconceptions of heat and 

temperature. 

4.2. Limitation 

The limitation of this research is that the research 

subject is limited to one private school in Palembang 

City, South Sumatra. This results in the conclusions 

obtained can only be generalized to the research subject. 

To obtain a comprehensive profile of heat and 

temperature misconceptions in senior high schools in 

Palembang, it is necessary to conduct research on a 

broader scale and include public and private SMA. 

However, the implementation must be accompanied by 

sampling with appropriate sampling techniques so that 

the conclusions obtained can be generalized to the 

population. 

AUTHORS’ CONTRIBUTIONS 

Each author has contributed to the preparation of 

this article. Contributions made include: (1) Study 

conception and design by Saparini, Murniati, and 

Syuhendri; (2) Acquisition of data by Rizaldi, W.R .; (3) 

Analysis and interpretation of data by Saparini; (4) 

Drafting of manuscript; and (5) Critical revision by 

Syuhendri and Murniati. The resulting manuscript was 

then summarized on the 4th Sule-IC by Rizaldi W.R. 

ACKNOWLEDGMENTS 

Acknowledgment to the Rector and Chairman of the 

Sriwijaya University Research and Community Service 

Institute (LPPM) so that this research can be funded by 

DIPA (Budget Implementation List) No. SP DIPA-

023.17.2.677.515/2020, 1st revision dated March 16, 

2020 In the Letter of Agreement for the Implementation 

of Research Activities Grants for Science Technology 

Advances in Social Science, Education and Humanities Research, volume 513

754



  

 

and Arts Sriwijaya University Number: 

0684/UN9/SK.BUK.KP/2020 Juli 15, 2020. 

REFERENCES 

[1] F. S. Arista and H. Kuswanto, Virtual physics 

laboratory application based on the android 

smartphone to improve learning independence and 

conceptual understanding, Int. J. Instr., vol. 11, no. 

1, pp. 1–16, 2018, doi: 10.12973/iji.2018.1111a. 

[2] R. I. Arends, Learning to teach, (7th Eds.). New 

York: McGraw Hill Company, Inc, 2012. 

[3] B. Silaban, Hubungan antara penguasaan konsep 

fisika dan kreativitas dengan kemampuan 

memecahkan masalah pada materi pokok listrik 

statis, J. Penelit. Bid. Pendidik., vol. 20, no. 1, pp. 

65–75, 2014. 

[4] J. Pulgar, A. Spina, C. Ríos, and D. B. Harlow, 

Contextual details, cognitive demand and 

kinematic concepts: exploring concepts and 

characteristics of student-generated problems in a 

university physics course, 2020, pp. 476–481, doi: 

10.1119/perc.2019.pr.pulgar. 

[5] G. Gunawan, N. Nisrina, N. M. Y. Suranti, L. 

Herayanti, and R. Rahmatiah, Virtual laboratory to 

improve students conceptual understanding in 

physics learning, J. Phys. Conf. Ser., vol. 1108, no. 

1, 2018, doi: 10.1088/1742-6596/1108/1/012049. 

[6] R. H. Duit and D. F. Treagust, Conceptual change : 

Still a powerful framework for improving the 

practice of conceptual change, no. April, 2012, pp. 

43–54. 

[7] R. Driver and J. Easley, Pupils and paradigms: a 

review of literature related to concept development 

in adolescent science students, Stud. Sci. Educ., 

vol. 5, no. 1, pp. 61–84, Jan. 1978, doi: 

10.1080/03057267808559857. 

[8] C. R. Sutton, The learner’s prior knowledge: a 

critical review of techniques for probing its 

organization, Eur. J. Sci. Educ., vol. 2, no. 2, pp. 

107–120, Apr. 1980, doi: 

10.1080/0140528800020202. 

[9] H. Helm, Misconceptions in physics amongst 

South African students, Phys. Educ., vol. 15, no. 2, 

pp. 92–105, 1980, doi: 10.1088/0031-

9120/15/2/308. 

[10] N. Syaharudin et al., Misconception and 

difficulties in introductory physics among high 

school and university students : an overview in 

mechanics, Educ. J. Sci. Math. Technol., vol. 2, no. 

1, pp. 0–0, 2015. 

[11] S. Vosniadou, Bridging culture with cognition: a 

commentary on ‘culturing conceptions: from first 

principles, Cult. Stud. Sci. Educ., no. 3, pp. 277–

282, 2008. 

[12] Mustafa Baser, Effect of conceptual change 

oriented instruction on students’ understanding of 

heat and temperature concepts, J. Maltese Educ. 

Res., vol. 4, no. 1, pp. 64–79, 2006, [Online]. 

Available: 

https://files.eric.ed.gov/fulltext/ED495216.pdf. 

[13] A. Prof and A. Ali, Misconception of heat and 

temperature among physics students Introduction, 

Procedia - Soc. Behav. Sci., vol. 12, pp. 600–614, 

2011, doi: 10.1016/j.sbspro.2011.02.074. 

[14] R. K. Thornton and D. K. Sokoloff, Heat and 

temperature conceptual evaluation, physport.org, 

2001. 

https://www.physport.org/assessments/assessment.

cfm?I=16&A=HTCE. 

[15] Syuhendri; Nely Andriani; and Saparini, 

Pemahaman konsep dan miskonsepsi mahasiswa 

calon guru pada hukum keppler, J. Kependidikan, 

vol. 3, no. 1, pp. 263–275, 2019, [Online]. 

Available: 

file:///C:/Users/youhe/Downloads/kdoc_o_00042_

01.pdf. 

[16] M. Sözbilir, A review of selected literature on 

students’ misconceptions of heat and temperature, 

Boğaziçi Univ. J. Educ., vol. 20, no. 1, pp. 25–41, 

2003, [Online]. Available: 

http://buje.boun.edu.tr/en/images/stories/Vol20/20-

1-3.pdf. 

[17] T. Kartal, N. Öztürk, and H. G. Yalvaç, 

Misconceptions of science teacher candidates 

about heat and temperature, Procedia - Soc. Behav. 

Sci., vol. 15, pp. 2758–2763, 2011, doi: 

10.1016/j.sbspro.2011.04.184. 

[18] F. N. Sholihat, A. Samsudin, and M. G. Nugraha, 

Identifikasi miskonsepsi dan penyebab 

miskonsepsi siswa menggunakan four-tier 

diagnostic test pada sub-materi fluida dinamik: 

azas kontinuitas, J. Penelit. Pengemb. Pendidik. 

Fis., vol. 3, no. 2, pp. 175–180, 2017, doi: 

10.21009/1.03208. 

[19] S. Gönen and S. Kocakaya, A cross-age study: a 

cross-age study on the understanding of heat and 

temperature, Eurasian J. Phys. Chem. Educ., vol. 

2, no. 1, pp. 1–15, 2010. 

[20] P. E. Nejla Yürük, The effect of conceptual change 

texts enriched with metaconceptual processes on 

pre-service science teachers’ conceptual 

understanding of heat and temperature, J. Balt. Sci. 

Educ., vol. 15, no. 6, pp. 693–705, 2016. 

[21] S. N. Kane, A. Mishra, and A. K. Dutta, Preface: 

international conference on recent trends in 

physics (ICRTP 2016), J. Phys. Conf. Ser., vol. 

755, no. 1, pp. 0–5, 2016, doi: 10.1088/1742-

6596/755/1/011001. 

[22] H. Hermansyah, G. Gunawan, A. Harjono, and R. 

Advances in Social Science, Education and Humanities Research, volume 513

755



  

 

Adawiyah, Guided inquiry model with virtual labs 

to improve students’ understanding on heat 

concept, J. Phys. Conf. Ser., vol. 1153, no. 1, 2019, 

doi: 10.1088/1742-6596/1153/1/012116. 

[23] S. Syuhendri, A learning process based on 

conceptual change approach to foster conceptual 

change in newtonian mechanics, J. Balt. Sci. 

Educ., vol. 16, no. 2, pp. 228–240, 2017. 

[24] S. Syuhendri, Pengembangan teks perubahan 

konseptual (TPK) untuk pengajaran perubahan 

konseptual, Semin. Nas. Pendidik. IPA, no. Vol 1 

(2017), pp. 682–691, 2017, [Online]. Available: 

http://conference.unsri.ac.id/index.php/semnasipa/

article/view/733. 

[25] R. Duit, M. Education, and D. Treagust, 

“Conceptual change : a powerful framework for 

improving science teaching and learning 

Conceptual change: a powerful framework for, no. 

June, 2003, doi: 10.1080/09500690305016. 

[26] C. K. Lee, A conceptual change model for 

teaching heat energy, heat transfer and insulation, 

vol. 25, no. 4, pp. 417–437, 2014. 

[27] U. Fajarini, Peranan kearifan lokal dalam 

pendidikan karakter, SOSIO Didakt. Soc. Sci. 

Educ. J., vol. 1, no. 2, 2014, doi: 

10.15408/sd.v1i2.1225. 

[28] F. Mardotilah, Efektivitas pembelajaran fisika 

menggunakan lembar kerja siswa (LKS) fisika 

berbasis kearifan, Jipf, pp. 116–124, 2016. 

 

Advances in Social Science, Education and Humanities Research, volume 513

756


