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 It is important to know whether the teachers who have a significant impact on students' 
learning process have misconceptions and how to eliminate them. If preservice teachers 
have misconceptions about some concepts, they may teach their students about these 
concepts incorrectly or may not be able to teach them correctly in a scientific sense 
when they become teachers. This study has aimed to determine whether preservice 
science teachers have misconceptions about heat and temperature. To this end, a 
questionnaire in which there are closed and open-ended questions prepared by 
researchers were applied to 44 preservice science teachers who were studying at a 
public university located in Southeast Anatolia in Turkey. Descriptive statistics and 
content analyses of the data were obtained. As a result, it was identified that preservice 
teachers had misconceptions about the concepts of heat and temperature, and that they 
expressed the temperature as a kind of energy and heat as a measurement in an incorrect 
manner. It was seen that the majority of preservice teachers did not know that there was 
no proportioning between the temperature measurements, and that they described the 
heat as inversely proportional to temperature. Based on these results, some suggestions 
were presented in order to eliminate the misconceptions of preservice teachers.  
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Extended Abstract 

Purpose 

The concepts of heat and temperature are the most common concepts encountered in 
daily life, and therefore, lead to a misconception which is difficult to change if learned 
wrongly. When we look at the studies on the concepts of heat and temperature in the 
literature, which intensively exist in the daily life as well as science education, it is observed 
that students have difficulty in distinguishing and understanding heat and temperature. The 
most challenging issues of science teachers in concept teaching are expressed as heat and 
temperature, heredity and systems, buoyancy, pressure, force and motion, and simple 
machines. 

It is of great importance to know whether the teachers who have a significant impact 
on students' learning process have misconceptions and how to eliminate them. If preservice 
teachers have misconceptions about the concepts of heat and temperature, they may also teach 
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these concepts to their students in a wrong way or may not be able to teach them correctly in a 
scientific sense. In such a case, students cannot be expected to gain the desirable acquisitions 
given in the curriculum, and to use these concepts correctly in daily life. For this reason, it is 
aimed to identify whether preservice science teachers have misconceptions about heat and 
temperature. 

Method 

Phenomenology research design was used in this study that aimed to determine the 
misconceptions of preservice teachers about the heat and temperature. The study group of this 
study consisted of 44 preservice teachers studying at the 4th year of Science Education 
Program of a state university in Southeastern Anatolia region in 2016-2017 academic year. 
Convenience sampling method was used to determine the study group. In this study, the 
misconceptions of preservice science teachers about heat and temperature were aimed to be 
identified with a questionnaire including closed-ended and open-ended questions. The 
frequency and percentage calculations of the quantitative data obtained in the study were 
made, and the qualitative data were subjected to content analysis. 

Results 

According to the answers to the closed-ended questions about heat and temperature, 
almost all of the preservice teachers stated that heat and temperature were not the same 
concept, majority of them stated that heat depended on the amount of matter but temperature 
did not depend on the amount of matter, and similarly temperature was a type of energy while 
heat was measurement. Almost half of the teachers stated that the measured temperature of a 
glass of water taken from the sea would be lower than the temperature of sea water when 
measured at different altitudes while other teachers remained hesitant. The vast majority of 
preservice teachers stated that the temperature of C w C, 
and that heat was the total kinetic energy of the molecules in the substance. While more than 
half of the preservice teachers stated that the heat of the energizing substances increased, the 
majority of them stated that the heat and the temperature were directly proportional. 

According to the given answers to open-ended questions about heat and temperature, it 
was found that the majority of the preservice teachers associated with the cooling of a cup of 

While the majority of preservice teachers defined the heat exchange phenomenon between 
two bodies with the correct codes, one participant made a mistake by responding it with the 
temperature exchange code. It was identified that almost half of the preservice teachers gave 
misconceptions about the presence of material heat, indicating that the matters did not have 
any heat. 

Discussion, Conclusion and Recommendations 

It was found that very few of the participated preservice teachers experienced a 
misconception by defining heat and temperature as the same concept. It was seen that more 
than half of the preservice teachers stated that the temperature depended on the amount of 
matter and that the temperature did not depend on the amount of matter. However, it was 
identified that approximately one fourth of the preservice teachers stated that heat was not 
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dependent on the amount of matter. Nearly half of the preservice teachers were identified to 
know the temperature as a kind of energy and heat as a measurement, a situation displaying 
the relevant misconceptions. It was also found that more than half of the preservice teachers 
stated that the temperat C wa C, which shows that the 
majority of preservice teachers do not know that there is no proportioning between the 
temperature measurements. It was identified that a small part of the preservice candidates had 
a misunderstanding about whether the heat had total kinetic energy of the molecules in the 
substance. Approximately half of the preservice teachers stated that the heat of the energizing 
substance increased, and more than half of them said it did not. Again, more than half of the 
preservice teachers did not describe the heat to be inversely proportional to the temperature, 
and that one fourth described the heat to be inversely proportional to temperature. Hence, it 
can be expressed that preservice teachers are confused about the heat and temperature 
concepts because they are abstract, and therefore they have misconceptions about heat and 
temperature. 

According to the results obtained from the open-ended questions in the research, the 
majority of the preservice teachers were found to have misconceptions about heat and 
temperature. In the content analysis of preservice teachers' responses to cooling a glass of hot 
water, it was observed that preservice teachers explained the possibility to carry out a cooling 
process based on inter-object heat exchange. Again, the results obtained from the preservice 
teachers about the heat exchange between the two bodies, though the majority of the 
preservice teachers were observed to agree that a heat exchange between the two bodies 
would occur, a small number of codes were found to describe the temperature exchange 
between the two bodies. It was found that preservice teachers' responses to the existence of 
material heat correlated with the material heat with the highest number of codes. 

Based on the results of this study, the fact that preservice teachers were found to be 
using a lack of and incorrect definitions and expressions related to heat and temperature 
indicated that they had misconceptions about heat and temperature. Thus, the following 
suggestions can be made in order to eliminate the misconceptions of preservice teachers. 

t the 
misconceptions they have. 

 In order to eliminate misconceptions about heat and temperature, practical activities 
can be organized to provide permanent traces of changes in the lives of preservice teachers. 

 Laboratory, model and simulation activities can be carried out so as to eliminate 
misconceptions. 
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Tablo 1.  
   Evet 

 f % f % f % 
 43 97.7 0 0 1 2.27 

2  7 15.9 8 18.1 28 63.6 
3.  17 38.6 1 2.27 26 59.0 
4. 

 
7 15.9 17 38.6 20 45.4 

 12 27.2 3 6.8 28 63.6 
6.  8 18.1 8 18.1 28 63.6 

artar. 23 52.2 7 15.9 14 31.8 
8.  25 56.8 10 22.7 9 20.4 

 

 

 

fade ettikleri,  
bu konuda  ve   

a ifade ederken,

 
Bir bardak 

 

 
  

  
 

Tablo 2.  
Tema Kodlar f % 

 
 
 
 

 

 34 65.3 
 5 9.6 

 3 5.7 
Bekletme 2 3.8 

 2 3.8 
 2 3.8 

Kaynatma 1 1.9 
 1 1.9 

 1 1.9 
 1 1.9 
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Tablo 3.  
 Kategoriler 
 Evet  

Tema Kodlar f % Kodlar f % 

 

 21 41.2  1 1.9 
Denge 15 29.2    

 7 13.8    
 3 5.9    

 2 3.9    
Sabit  1 1.9    

 1 1.9    
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Bir madd

 

Tablo 4.  
 Kategoriler 
 Evet  

Tema Kodlar f % Kodlar f % 

 

 6 11.6 
 

14 26.9 

 4 7.7  6 11.6 
Sahip olunan enerji 2 3.8 Toplam enerji 4 7.8 

 1 1.9 Enerji 4 7.8 
 1 1.9  2 3.8 

 1 1.9 Kinetik enerji 2 3.8 
Aktif hal 1 1.9  1 1.9 

 Konveksiyon 1 1.9  1 1.9 
     1  1.9 
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