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ABSTRACT 

This purpose of this study is to improve media of Socratic dialogue that has been developed by the 

previous researcher and to determine the effect of the Socratic dialogue in enhance understanding 

of heat concept. As a result of prior research, showed students still have a misconception. Data 

collected from one institution of high school in Malang City using pre and posttest. Student’s 

conceptual changes that occur previous, during, after will be analyzed based on pretest and posttest 

scores and rethinking sequence of used record Socratic dialogue media. To explore more in-depth, 

the researcher conducted interviews with students on this concept. This result showed Socratic 

dialogue media could help students be aware mistakes or students become convinced if their 

opinion is correct. This study is important because it uses to improve student’s comprehension to 

move from the false toward the right concept. In some cases, the result of this study used for 

recovery and prevent to misconception. It can solve with appear cognitive conflict in the minds of 

students through Socratic dialogue. 
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Introduction 

Several studies reveal there are 

misconceptions related to the concept of 

heat. First , the misconception that heat is 

understood as a substance, possessed by 

high-temperature objects, which flows 

due to temperature differences (Alwan, 

2011; Başer, 2006; Brookes & Etkina, 

2015; Marcisz & Woien, 2010). 

Misconception is common because before 

knowing heat is one form of energy, in 

the 18
th

 century scientists considered heat 

to be a type of flow (called caloric) 

contained in every object and not visible 

to the human eye (Sunardi, Retno P., & 

Andreas B., 2016). Misconception at the 

same time indicates the assumption that 

heat is something that is stored or 

possessed by objects. Second, the results 

of the preliminary research indicate that 

there is an assumption that heat moves 

from an object that has high internal 

energy to an object that has low internal 

energy. This assumption is not entirely 

wrong, but it is prone to cause 

misconceptions. 

The misunderstanding can be caused 

by the inequality of meaning between 

physics and in everyday life. For example, 

in everyday life heat is interpreted as 

energy contained in food, whereas in 

physics, it is interpreted as energy that 

moves as a result of temperature 

differences. (Sunardi et al., 2016). 

Another example is the word “heat 

capacity” in various literatures can 

provide false and misleading 

understanding, because it states that "a lot 

of heat has an object". Misconception can 

produce an assumption that temperature is 

a measure of the amount of heat that an 

object (Alwan, 2011). 

T In other hand, heat is an abstract 

and unobserved concept so the idea of 

heat is self-developed through everyday 

life (Başer, 2006). Conception errors 

about heat are also caused by the fact that 

heat is related to other concepts where the 

relationship often causes students to 

confuse heat with other quantities. For 

example, heat is defined as energy that is 

moving from one object/place to another 

due to temperature differences. 

This definition connects heat with 

two other concepts namely energy and 

temperature. The concept of energy is a 

very abstract concept that is difficult to 

define in one or two sentences (Raymond 

A. Serway & Jewet Jr., 2014). It is very 

abstract, that scientists cannot define it 

explicitly and apply generally but only in 

specific contexts (Sutopo & Waldrip, 

2014). Temperature microscopically as a 

representation of the average kinetic 

energy of each constituent particle, so that 

not a few students experience confusion 

to distinguish heat from internal energy 

and its relation to temperature (Leinonen, 

Asikainen, & Hirvonen, 2013). Heat is 

indeed energy, but not like kinetic energy 

or potential energy that can be possessed 

or stored by objects (Brookes & Etkina, 

2015). 

Physics textbooks also contribute and 

even strengthen the existence of 

misconceptions. Occurrence 

misconceptions due to textbooks are often 

caused by students' errors in interpreting 

the meaning of the metaphor in the 

textbook (Brookes & Etkina, 2015). For 

example, the expression “heat flows...” 

gives the impression that heat is a fluid 

like heat in a caloric theory. It is thus 

important to define the concept precisely 

in order not to disturb the students' 

learning process. 

Misconception is believed to inhibit 

the process of accepting new concepts 

(Alwan, 2011). Therefore many physics 

education researchers are interested in 

overcoming heat misconceptions. In 

principle, these efforts are to make 

students aware that they experience 
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misconceptions then guide students to 

turn their conceptions into scientific 

concepts through several activities. 

The concept of learning physics is 

very basic. Erroneous concepts that have 

occurred to students will interfere with the 

effectiveness of learning and disrupt the 

thinking of students in receiving the next 

knowledge. Basically students entering 

the class are full of preconceptions about 

what the teacher will teach. The teacher is 

unaware of the preconception and the 

student himself does not realize it. This 

implies that before the teacher teaches a 

new concept, the teacher must know that 

in the brain of the student there is a 

concept even though in fact it is different. 

 Some alternatives have been done 

by previous researchers to reduce 

misconceptions and improve students' 

understanding of heat. For example,  

applying Conceptual Change Oriented 

Instruction (Başer, 2006), and using 

discovery learning with cognitive conflict 

strategies (Kang, Scharmann, Kang, & 

Noh, 2010). In both these studies, 

students are given questions that gave rise 

to the conflict in the minds of students, 

and then they had a discussion and 

question-answer that leads to a shift 

towards true conception. Learning 

outcomes can improve understanding of 

material concepts of temperature and heat. 

But the implementation of the cognitive 

conflict strategy is still a problem. In 

learning, it is difficult to know whether 

there is cognitive conflict or not in the 

students mind. 

In addition,  inquiry learning is the 

start of learning by presenting the 

phenomenon and raise issues relating to 

the material of heat that will be resolved 

through experiments in groups to collect 

data, discuss, and make inferences, then 

presented to friends of the class to be 

responded to by other pupils and teachers 

(Pebriana, 2016). At the end of the 

activity, students apply the concepts they 

have obtained in the practice questions 

given by the teacher.  

The results show a decrease in the 

number of students who experience 

misconceptions including (1) heat equal 

to temperature, (2) heat can increase the 

temperature or change the form of matter 

only. Nevertheless, there are still 

unchanging misconceptions before and 

after learning, namely heat is a particle 

that can be stored in an object or moves 

from one object to another.  

Based on these findings, it can be 

concluded that learning that facilitates 

students to construct or find or correct 

concepts requires a long time, so there 

needs to be additional time outside the 

classroom to discuss the matter. In 

addition , students also need to be given 

additional questions about the concept to 

improve understanding of the concept 

while overcoming student misconceptions 

(Prince, Vigeant, & Nottis, 2012). 

One form of conceptual 

questioning that has the potential to 

trigger changes in conception is the 

Socratic question, namely questions that 

pursue, deep, and focus on essential 

concepts, principles, issues, or problems 

that aim to test the truth, clarify, and 

elaborating on students' ideas (Antwi & 

Aryeetey, 2015). 

A series of Socratic questions 

submitted to students will make students 

aware if his opinion is wrong. He/she 

would change it or if the concept that 

he/she understands is correct, it will be 

more confident in the concept. Socratic 

questions can; 1) improve the basis of the 

most basic things; (2) investigate more 

deeply; (3) find the structure of one's 

mind; (4) help someone develop 

sensitivity to clarifying the data obtained ; 

(5) consider everything through their own 

reasoning; (6) and able to analyze claims 

proof of the truth, make inferences, issues 

that developed, assumptions used, the 
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consequences of acquired reality, the 

concept of a concept, and a different 

opinion (Antwi & Aryeetey, 2015). 

Several studies have applied 

questions (dialogue) Socratic directly in 

group discussions and class discussions. 

Technically this is difficult to do, because 

Socratic dialogue is ideally given by 

teachers to students personally or at least 

in small groups of students (Oyler & 

Romanelli, 2014). 

Varma dkk (2016) have made a 

series of Socratic questions to help 

students understand the concepts of 

temperature and heat. Sokratik questions 

are packaged in the form of flash media as 

independent teaching materials that give 

students the opportunity to use them many 

times so that they can be seen changing 

the flow of students' thinking (Varma et 

al., 2016). However, the media of the 

Socratic questions are less effective in 

improving students' understanding (Boa, 

Wattanatorn, & Tagong, 2018). The 

reason is that the Socratic question media 

do not immediately provide feedback or 

instant reinforcement, so that students 

cannot know their mistakes, consequently 

students do not realize that they have a 

right or wrong understanding. 

This research is intended to correct 

the Media weaknesses of the Socrates 

Questions that have been developed by 

Rahmawati. In the methodology, pure 

Socratic dialogue developed from the 

thinking of researchers, not based on the 

real thoughts of the students. Though 

acceptance of a concept between one 

student and another student is not same 

(Başer, 2006). Therefore, it is necessary 

to have a dialogue with students and 

students to obtain the lines of thought that 

cover the understanding of students and 

students. 

 

Research Method 

This study aims to develop the 

Media Socratic Dialogue which is used to 

determine changes in the understanding of 

the concept of heat. Socratic Dialogue 

Media Development is synonymous with 

research and development of assessment 

instruments (Creswell, 2013). Therefore 

this study adapted the three stages used by 

Treagust (1988) in developing 

assessment. The three stages include the 

stage of determining the content, the stage 

of extracting conception and student 

reasoning, and the stage of developing the 

Socio-Dialogue Media (Creswell, 2013). 

The flow of this research uses 

pretest and posttest as quantitative data. 

The pretest is given just before the 

respondent receives the Socio-Dialogue 

Media. After giving the pretest, 

respondents were given Media Socio 

Dialogue. The Socratic Dialogue Media is 

used to guide respondents construct or 

find or correct heat concepts that allow 

respondents to gain new knowledge so as 

to improve the understanding of the 

concept of heat. In addition, through the 

Media Socio Dialogue, respondents' 

reasoning flow can be identified in 

solving the main problems related to the 

heat concept presented. The results of the 

respondent's Socratic dialogue track 

record are used as qualitative data. 

After completing the socratic 

dialogue, the respondent was given a 

posttest to find out the understanding of 

the concept of the respondent after using 

the Media Socratic Dialogue. The posttest 

problem is the same as the pretest. Based 

on the results of the pretest and posttest, it 

will be known the effect of using the 

Socratic Dialogue Media on students' 

conceptual understanding of heat. This 

can be known through d-effect size, and 

N-gain. These results were then analyzed 

and related to the respondents' flow of 
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thought obtained from the results of the 

track record of the use of the Media 

Socratic Dialogue. 

 

Results and Discussion 

Product Description  

The Socratic Dialogue Media 

contains dialogue using questions that 

clarify and test respondents' beliefs about 

their understanding of heat concepts and 

other related concepts. The Socratic 

Dialogue Media used as self-learning 

material that is packaged in the form of 

web media. The Socratic Dialogue Media 

can be used to see the flow of thought 

used by respondents. The flow shows how 

the respondent's understanding in 

completing the main topic is heat. This 

main problem measures respondents' 

understanding regarding temperature, 

internal energy, heat, and heat 

propagation principles to explain heat 

propagation events. The main problems in 

the Socratic Dialogue Media are as 

follows.  

50g of 80 o
C hot water poured into a vessel 

containing 200g of cold water at 25 
o
C. 

Which statement is correct?  
(a) cold water receives energy from hot 

water in the form of heat  
(b) heat moves from hot water to cold 

water because hot water contains more 

heat  
(c) heat moves from hot water to cold 

water because hot water has greater 
internal energy than cold water.  

(the correct answer is (a)).  
 

Each answer contains a series of 

Socratic dialogues. Based on the steps and 

grooves of the questions in the Socio-

Dialogue Media, it is expected that 

respondents can have a good 

understanding of the heat concept. An 

example of a series of Socratic dialogues 

for answers (a) can be seen in Figure 1. 

An example of a series of Socratic 

dialogues for answers (b) can be seen in 

Figure 2. An example of a series of 

Socratic dialogues for answers (c) can be 

seen in Figure 3. 

 

 
Figure 1. The example of the series of Socratic dialogues for answers (a). 
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Figure 2. Example of a series of Socratic dialogues for answers (b). 

 

 

 
Figure 3. Example of a series of Socratic dialogues for answers (c). 
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Product Effectiveness  

Student understanding is analyzed 

quantitatively and qualitatively. 
Quantitative analysis is an analysis of 

changes in scores from pretest to posttest. 
Qualitative analysis is an analysis of the 

flow of thought of respondents in using 

the Socratic Dialogue Media. Quantitative 

analysis is used to see the effectiveness of 

the use of the Socratic Dialogue Media. 
Quantitative data on pretest and posttest 

are presented in Table 1. 

 
Table 1. Descriptive Statistics Score Changes 

at Pretest and Posttest. 

 Pretest Posttest 

Mean 2.6667 4.1333 

Median 3.0000 4.0000 

Std. Deviation 1.11270 0.83381 

Skewness -0.306 -0.274 

Minimum 1.00 3.00 

Maximum 4.00 5.00 

 

Skewnes spretest and posttest score 

is -0306 and -0274. Skewness values are 

between -1 and 1 indicating that data is 

normally distributed (Morgan et al., 2005: 

31). These results indicate that the data is 

normally distributed, but because the 

number of respondents is less than 30, the 

Wilcoxon test is conducted.  

The Wilcoxon test results obtained a 

value of Z -3,025 with a significance of 

0.002. Because the significance of less 

than 0.05 can be concluded that the 

average posttest is greater than the pretest 

average significantly. In other words , 

there is a significant difference between 

the pretest score and the posttest score . A 

significant difference is that Media 

Political Dialogue can improve 

understanding of concepts related to heat. 

The strength of increasing scores 

from pretest to posttest was measured 

using d-effect size and N-gain . Based on 

the calculation, the value of d-effect size is 

1.62 which is included in the very high 

criteria. Calculation of N-gain produces a 

value of 0.67 which is included in the 

criteria for the upper medium. The 

following is a diagram of the number of 

respondents who answered correctly at 

the pretest and posttest of the total 

respondents as many as 13 people. 

 

 
Figure4. Diagram of the number of respondents who answered correctly at the pretest and posttest

Figure 4 shows the number of 

respondents who answered correctly at 

the pretest and posttest , with the number 

of respondents who answered correctly as 

ordinate and the question number as 

abscissa. Overall, the number of 

respondents who answered correctly 
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increased from the pretest to the posttest, 

except in number 1 the number of 

respondents who answered correctly was 
12 respondents. These results indicate that 

The Socratic Dialogue media can improve 

the understanding of respondents' 

concepts regarding heat. 

Conclusion 

The Socratic Dialogue Media 

resulting from contains dialogue using 

questions that clarify and test respondents' 

beliefs about their understanding of heat 

concepts and other related concepts, 

which are packaged in the form of web 

media to be used as self-learning material. 

The Socratic Dialogue Media also 

presents reinforcement of material in the 

form of videos so that media users are not 

tired or tired of reading, while making it 

easier to understand. The Socratic 

Dialogue Media also provides “save” and 

“print” facilities for storing and printing 

flow transcripts that have been passed by 

the user, so that users can re-read the 

dialog that has been done.  

The Socratic Dialogue Media can 

significantly improve the understanding 

of heat concepts and other related 

concepts (sig = 0.000) with a d-effect size 

of 1.62 (very high) and N-gain of 0.67 

(upper medium). The results of this study 

can be used as one of the alternative self-

learning materials for students who can 

help construct concepts while overcoming 

misconceptions and deepen understanding 

of the concept of high school students 

about heat.  

To complete the whole series of 

Socratic dialogues requires concentration 

and a long time, allowing respondents to 

be tired when completing the Socratic 

dialogue. Thus, for further research, it is 

hoped that the “pause” facility at the 

Media Socio Dialogue should be given to 

provide the opportunity for respondents to 

rest. 
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