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Abstract  
The aim of this study was to investigate how understand secondary school students relationship 

between energy, sources of energy, form of energy and how change these conceptions in time at 

science and technology programmed. For this aim, a questionnaire composed of four open ended 

question was applied to 60 students. The data obtained from students responses, we identified that 

students have some problem to constructing the conceptions in your mind related to energy, sources 

of energy, form of energy and transfer of energy.  

This study carried out secondary school students from six to eight classes with 60 students that ages 

ranged from 11 to 14. Data obtained from students’ responses to the questionnaire showed that 

secondary school students didn’t understand correctly related to energy concepts.  

The survey results showed that the students have some problems related to meaning of energy 

concept, energy transformation and different form of energy.  

 

1. Introduction 
A huge part of the studies related to the physics education going on for the last twenty years have 

focused on the term “energy” [1-4]. It has been mentioned that students have problems on 

understanding the definition of energy. Especially the students who are under secondary school 

education have troubles on understanding the terms such as preservation and circulation of energy 

and energy sources [5,6]. Similarly, it has also been mentioned that students have neglected the term 

energy, can not fully understand the difference between heat and temperature, have no idea on the 

difference between work and energy and comprehend all these terms as energy [6]. 

 

1.1 The concept of Energy 

One of the basic and critical concepts of science lesson is the “energy” unit. Comparing with the other 

concepts, Energy is an abstract term which necessitate high level of thinking [7,8]. As a science 

lesson subject, energy is inserted into the programme from 4th grade and so on. Within the context, 

“electricity is a kind of energy” is the starting point in the education programme of 4th grade. In 5th 

grade, energy is correlated with sun, heat and burning energy. In 8th grade, production, transportation 

and distribution of electricity energy take place in objectives of the unit. 

Although there are various kinds of energy studies in literature, there is limited study and source in our 

country [9-16]. Especially, we have encountered terms related to energy such as energy source, 

energy form and transferring of energy in interdisciplinary contexts. Revealing the relation between 

these terms and energy would make a better framework of energy concept and make the relationship 

between other terms clear. This is crucial for a term taking place in education programme and an 

important element for interdisciplinary studies. Besides, getting information on understanding of the 

terms such as energy and related to the energy could be helpful for the education specialist on 

determining education methods and techniques leading misunderstandings on the terms. The purpose 

of the study is researching the understanding level of energy by secondary school students. 

 

mailto:mehmetyilmaz@atauni.edu.tr
mailto:refikdilber@yahoo.com


 

2.Method 
In the study, document analysis has been implemented as a quantitative method , analyzed all the 

answers given by the students one by one in order to find out all students opinions on subject. 

 

2.1. Subjects of the study 

This study carried out secondary school students from six to eight classes with 60 students that ages 

ranged from 11 to 14 at 2010-2011 semesters.  

 

2.2. Data collection tool 

In this study, a questionnaire was used include four questions [17]. The first question in the survey is 

related to the concept of energy. We asked to students first comes to your mind when you hear the 

word energy. Students’ responses to this question are strength, power, motion, light, electricity, sun. 

The second question in the survey, When Wind Energy, Solar Energy, Geothermal Energy is added to 

the left side of word energy concepts, how change your idea related to energy concept? Students the 

answers to these questions would be yes and no. In the third question, we asked to students Can you 

draw a picture of the concept of energy that occurs in your mind?. In general, the answers to 

questions students draw a picture of the sun and the walking man. The last question in the survey, as 

seen when the switch is closed in a simple electric circuit, what kind of energy transformation occurs 

1, 2, 3, and 4 section of circuits? In general, students believe that energy is converted into heat and 

movement. 

 

2.3 Data Analyze  

In analyzing process of data, context analysis method has been used students’ answers have all been 

transferred to computer data base. Students’ answers have been categorized in one of the categories 

or sub-categories determined by one of the researchers according to the common answers and ideas 

produced by the students in this study. Then, frequencies and percentages have been calculated. 

Charts and tables have been formed for each category. Obtained data, separated on sub and main 

topic, have been backed with direct quotes of students .These quotes are characterized in italic in the 

paper. Findings have been explained, associated and commented by the researchers. Total property 

in tables are more than students’ numbers as students one by one have defined more than one 

property. 

 

3. Findings 

3.1. Energy Concept  

Students’ answers to the question “what is the first thing that come to your mind when you hear the 

term Energy?” have been given below. 

According to the answers, 30% of 6th and 7th grade students and 15% of 8th grade students replied 

as electricity. 25% of 6th and 7th grade students and 10% of the 8th grade students replied as Sun. 

8th grade students all answered the question but the percentages of replies such as power, force, sun, 

electricity, light, movement are close to each other. According to the data, especially students in 8th 

grade have no exact definition on energy.  

 

3.2 Kinds of energy  

“when you add another word at the left side of energy term such as (............... energy), wind energy, 

solar energy, geothermal energy, are there any chances that clear in your mind?” explain why?   16,2 

% of the students answered it with yes while 7,2% of them answered with no.  

Answers given by the students are given below.  

 “ Yes, there is, because they are totally different energy types. (6th grade student) 



 

      “ Yes, there is, because words that we use in the left side of the term determine the energy types. (7th grade 

student) 

 No, there isn’t. Because, they are all the same energy types. (8th grade student)  

When we add another word at the left side of the term, many of the students mind have been 

lightened with “renewable energy” . The percentages are as 25% in 6th and 7th grade, 10% in 8th 

grade. However, the explanations made by the students for defining renewable energy differ from 

each other. Students’ opinions are as follows.  

“ the definitions of wind energy differs from solar energy, ın other words they haven’t got the same 

definition. (6th grade student) 

“ heat energy can be converted into a different energy, each is different . (7th grade student) 

In addition, 7,2% of the students answered the question with no and they mentioned that there would 

not be any changes in their minds when another Word would be added at the left part of the term. 

Some of the opinions are as follows: 

“all can be called as energy.” (6th grade student) 

“all are energy” (7th grade student) 

“all are in the same concept” (8th grade)  

 

3.3. Picture of Energy 

Students’ answers to the question “Can you draw a picture of energy concept that occurs in your 

mind? Or if not, do you have any idea what it looks like?” are as follows. 

75% of 6th grade, 65%of 7th grade and 60% of 8th grade students have drawn the picture. Others 

have chosen to mention what it looked like. 25% of students who have drawn the picture have drawn 

sun, house and cloud. (picture 1 and 2) the percentage has dropped slightly in 8th grade and the 

number of the students who drew electricity circuit, have raised. 5% of 6th grade students mentioned 

that energy concept looked like movement and electricity, electricity, light and movement in 7th grade 

student and electricity has been more used among 8th grade students. Pictures drawn by students as 

a reply for the question are as follows: 

 

 

 

Picture 1: students’ designs examples (a drawing of 6th grade student: a drawing of sun and wind) 

 



 

 
 

Picture2: students’ designs examples (a drawing of 6th grade student: a drawing of sun, food and 

heat) 

 

 

 

Picture3: students’ designs examples (a drawing of 6th grade student: a drawing of movement) 

Students who could not draw a picture but mentioned what it looked like especially used the sources 

such as movement and electricity. There are also students who used heat as an example.  

 

4.4. Energy Transitions 

Related to the energy cycle, “ which energy transitions can occur in 1st,2nd and 3rd parts of a simple 

electricity circuit when key is closed and current flows? has been asked to the students . That simple 

electricity circuit is formed by four main parts. In the 1st part, a battery has been used, in the 2nd part 

there is a light bulb, in the 3rd part a propeller motor and in the 4th part, a bowl of water containing 

resistance has been used. Students’ answers are as follows to the questions about the materials in all 

parts.  

1st Part 

Answers to the question “ Which energy transitions can occur in the 1st part of a simple electricity 

circuit when key is closed and current flows? are as follows 

When the current flows in the 1st part in the circuit, chemical energy turns into electrical energy. 

Students have answered it in different ways according to their education levels. 40% of 8th grade 

students have given correct answers to the transition. This percentage has dropped in 20% in 7th 

grade and 15% in 6th grade students’ replies. Lastly, more than half of the students haven’t given 

correct answer to the question.  



 

In the 2nd part of the circuit, electrical energy turns into light energy. Most of the students answered 

the question,(35,7% of 6th grade, 30%of 7th grade,35% of 8th grade) have told that electrical energy 

turned into light energy. 50% of 8th grade students have mentioned that it turns into electrical energy 

directly.  

3rd part 

Answers to the question “ Which energy transitions can occur in the 3rd part of a simple electricity 

circuit when key is closed and current flows?are as follows: 

When the current flows through the circuit , electricity energy turns into movement energy with starting 

the engine. More than half of the students analysed this in a correct way, hovewer there are a number 

of student who could not give an answer. Also, there are students who have thought the question in a 

different perspective and mentioned that the propeller has started with the wind energy.  

4rd part  

Answers to the question “ Which energy transitions can occur in the 4th part of a simple electricity 

circuit when key is closed and current flows? are as follows: 

Electricity energy turns into heat energy in the 4th part of the electricity circuit. Generally, this part is 

the most widely known by the  students. 55% of 8th grade, 50%of 7th grade and 30% of 6th grade 

students answered the question correctly. 

 

4. Conclusion  

Research outcomes have shown that students do not know the term energy fully and complete the 

term in alternative concepts in their minds. So, we ca say that in secondary level education, there are 

mistakes and missing information while teaching the “energy” concept.  

 

 
Yürümezoğlu ve arkadaşları [17]. 

 

References  
[1] Arnold, M. & Millar, R. (1996). Learning the scientific “story”: A case study in the teaching and 

learning of elementary thermodynamics. Science Education, 80(3), 249 – 281. 

[2] Becu-Robinault, K., &Tiberghien, A. (1998). Integrating experiments into teaching of energy. 

International Journal of Science Education, 20(1), 99 – 14. 

[3] Pinto, R., Couso,D., & Gutierrez, R. (2005). Using Research on Teachers’ Transformations of 

Innovations to Inform Teacher Education. The Case of Energy Degradation, Sci Ed , 89, 38 – 55. 



 

[4] Gürbüz, F., Aksoy, G., & Töman, U. (2013). Effects of Reading-Writing-Application and Learning 

Together Techniques on 6th Grade Students' Academic Achievements on the Subject of "Matter 

and Temperature". Mevlana International Journal of Education, 3(2), 139-150. 

[5] Solomon, J. (1985). Teaching the conservation of energy. Phys Educ, 20 (4), 165–176. 

[6] Solbes, J., Guisasola, J., & Tarın, F. (2009). Teaching Energy Conservation as a Unifying Principle 

in Physics. J. Sci Educ Technol, 18, 265–274. 

[7] Warren, J. W. (1983). Energy and Its Carriers: A Critical Analysis. Physics Education, 18, 209-212. 

[8] Ogborn, J. (1990). Energy, Change, Difference and Danger. School Science Review, 72(259), 81-

85. 

[9] Duit, R. & Treagust, D.F. (1995). Students’ Conceptions and Constructivist Teaching Approaches. 

In Improving Science Education, ed: Barry J. Fraser and Herbert J. Walberg, pp.46-69. University 

of Chicago Press, Chicago. 

[10] Trumper R (1997) Applying conceptual conflict strategies in the learning of the energy concept. 

Res Sci Technol Educ 15(1):5–18. 

[11] Van Huls, C. & Van Den Berg, E. (1993) Teaching energy: a systems approach. Phys Educ 

28(3):146–153. 

[12] Viglietta, L. (1990) A more ‘efficient’ approach to energy teaching. Int J Sci Educ 12(5):491–500.  

[13] Çoban, G. Ü., Aktamış, H., & Ergin, Ö. (2007). İlköğretim 8. Sınıf Öğrencilerinin Enerjiyle İlgili 

Görüşleri, Kastamonu Eğitim Dergisi, 15(1), 175-184.  

[14] Ağgül, F., Yalcin, M., Acikyildiz, M., & Sonmez, E. (2008). Investigation of Effectiveness of Demonstration-

Simulation Based Instruction in Teaching Energy Conservation at 7th Grade. Journal of Baltic Science 

Education, 7(2), p:64-72.  

[15] Papadouris N. & Constantinou, C. P. (2011). A Philosophically Informed Teaching Proposal on 

the Topic of energy for Students Aged 11-14, Science & Education, 20(10) , 961-979. 

[16] Gürbüz, F., Turgut, Ü., & Salar, R. (2013). 7E Modelinin 6. Sınıf Fen ve Teknolohi Dersi "Yaşamımızdaki 

Elektrik" Ünitesinde Akademik Başarı ve Kalıcılığa Etkisi. Türk Fen Eğitimi Dergisi, 10(3), 80-94. 

[17] Yürümezoğlu, K., Ayaz, S., & Çökelez, A. (2009). İlköğretim İkinci Kademe Öğrencilerinin Enerji ve Enerji ile 

İlgili Kavramları Algılamaları, Necatibey Eğitim Fakültesi Elektronik Fen ve Matematik Eğitimi Dergisi, 3(2), 

52-73.  

http://www.eric.ed.gov/ERICWebPortal/search/simpleSearch.jsp?_pageLabel=ERICSearchResult&_urlType=action&newSearch=true&ERICExtSearch_SearchType_0=au&ERICExtSearch_SearchValue_0=%22Constantinou+Constantinos+P.%22

