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Abstract

Pre-service science teachers have some information about carbon cycling and global warming.
Their information level is so important to teach environmental issues and develop students'
environmental awareness. In the study, the misconceptions held by 4th year pre service science
teachers about carbon cycle and global warming was investigated. A total of 52 4th year pre-
service science teachers attending Kahramanmaras Siitgii Imam University, Faculty of
Education, Science Education Department participated in the study. A questionnaire consisted
of 10 open ended questions was developed to determine pre-service science teachers’
conceptions about the key components of the carbon cycle and global warming. Results have
revealed that pre-service science teachers have conflicting, scientifically incorrect ideas and
many misconceptions relating to the subject.

Key Words: Pre-service science teacher, carbon cycle, global warming, misconception

FEN BILGIiSI OGRETMEN ADAYLARININ KARBON
DONGUSU VE KURESEL ISINMA iLE ILGILI KAVRAM
YANILGILARI

Ozet

Fen bilgisi 6gretmen adaylari karbon dongiisii ve kiiresel isinma ile ilgili bazi bilgilere
sahiptirler ve bu bilgilerin seviyesi ¢evre konularin1 6gretmelerinde ve 6grencilerinin gevresel
farkindaliklarini gelistirebilmelerinde biiyiik 6neme sahiptir. Calisma kapsaminda, 4. Sinuf fen
bilgisi 6gretmen adaylarinin karbon dongiisti ve kiiresel 1sinma ile ilgili sahip olduklar1 kavram
yanilgilari arastirilmistir. Calismaya, Kahramanmaras Siitcii Imam Egitim Fakiiltesi, Fen Bilgisi
Ogretmenligi 4. Sinf 6grencileri (N=52) katilmigtir. Karbon dongiisii ve kiiresel 1sinma
konularinin temel bilesenlerini sorgulayan on adet agik uclu sorudan olusan bir goriisme formu
gelistirilerek, 6gretmen adaylarindan cevaplamalar: istenmistir. Bulgular, 6gretmen adaylarinin
birbiri ile gelisen ve bilimsel olarak yanlis fikilerinin oldugunu ve konu ile ilgili ¢cok sayida
kavram yanilgisina sahip olduklarini ortaya koymustur.
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INTRODUCTION

In the recent years, there have been many increasing environmental problems
such as increased greenhouse effect, depletion of ozone layer, water pollution
etc. (Gudovitch & Orion, 2001). Nowadays, climate change has become one of
the most serious environmental problems and this subject has been dealt with
by school curriculums as well as media (Papadimitriou, 2004; Cimer, Cimer, &
Ursavas, 2011; Lombardi & Sinatra, 2012). Even, people feel that they personally
experienced global warming (Akerlof, Maibach, Fitzgerald, Cedeno, &
Neuman, 2013). Climate change which occurs as a result of global warming is a
complex phenomenon. The cause of global warming is the increase in the
amount of "greenhouse gases" such as carbon dioxide, ozone (at tropospheric
altitudes), hydrofluorocarbons (HFCs), methane, perfluorocarbons (PFCs),
chlorofluorocarbons (CFCs), nitrous oxide, sulphur hexafluoride, and water
vapor. Today, although the main greenhouse gas is carbon dioxide, there are
other gases which create greenhouse effect such as methane. The sources of
these gases are various. The significant increase in the amount of gases which
cause greenhouse effect today in the atmosphere creates a serious problem for a
sustainable life on earth. Besides taking immediate precautions to stop climate
change or at least slow it down, bringing up environmentally sensitive
individuals carries great importance as well. But the studies display that the
people don’t feel responsible for environmental problems (Dutt & Gonzales,
2012). For example, Whitmarsh (2009) conducted a research on the public
understanding of climate change and global warming in the south of England.
The findings reveal that the people are not aware of their responsibility for
global warming and climate change.

At this point, a great responsibility falls on the shoulders of schools. Cakir, Irez,
and Dogan (2010) state that one of the main goals of education is developing
people's understanding the subjects relating to the environment and
environmental problems. Unfortunately, even in terms of very current
environmental issues, the researches display that both teachers and students
have misunderstandings about environmental subjects. For example,
Papadimitriou (2004) displayed that students are unaware of the precautions
that should be taken to slow the climate change down, and as well they have
some misconceptions relating to many environmental problems such as acid
rain, ozone layer depletion. Summers, Kruger, Childs, and Mant (2000) search
for the primary school teachers’ knowledge about biodiversity, the carbon cycle,
ozone and global warming. The results of the study reveal that students have
lack of adequate knowledge relating to the subject. Additionally, Kiling,
Stanisstreet and Boyes (2008) display that students believe that global warming
causes heart attack, fish and food poisoning and the rate of skin cancer will
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increase as a result of global warming. The pre-service teachers believe that
decreasing nuclear energy usage will help to decrease global warming
(Stanisstreet & Boyes, 2004). Gudovitch and Orion (2001) state that students are
aware of environmental problems but they don't have adequate knowledge.
Global warming is a concept related to numerous issues. One of these is carbon
cycle. The understanding of issues related to carbon cycle carries great
importance in the understanding of many concepts related to the environment
(Summers, Kruger, Childs, & Mant, 2000). McCaffrey and Buhr (2008) state that
the carbon cycle is one of the most important biogeochemical cycles relating to
the climate. Although there is a significant relationship between the carbon
cycle and global warming, it has been observed that students do not have
sufficient knowledge about the carbon cycle. For example, Ozay and Oztas
(2003) display that many of the secondary school students don't know the role
of photosynthesis in the carbon cycle. In order for the issue of global warming
to be understood, firstly carbon cycle should be understood. In addition, due to
the serious dimensions, global warming has reached today, the concept “carbon
footprint” has emerged. We all have a carbon foot print and there are numerous
precautions we can take to individually decrease this mark. However,
individuals need to understand concepts such as carbon cycle and global
warming to be able to take these precautions At this point, teachers have a great
duty. The teachers should develop specific instructional methods to develop a
better understanding of specific scientific concepts (Cordero, Todd, & Abellera,
2008).

The importance of the study

One of the possible reasons for students” misconception about the carbon cycle
and global warming is the misconceptions of teachers. In the mentioned
researches, it can be seen that teachers have misconceptions about global
warming as well. According to Khalid (2003), when science teachers have
misunderstandings relating to the environmental subjects they transfer them to
their students in the classrooms. Teachers should have good field knowledge to
teach effectively (Summers, Kruger, Childs, & Mant, 2000). Within the scope of
the study, the misconceptions of pre-service science teachers who will be
graduating in the next term about the carbon cycle and global warming have
been analyzed. It is considered that the obtained findings will give information
about the level of knowledge and existing misconceptions of teacher candidates
about the subject and will be beneficial in taking various precautions.

When studies in the literature are analyzed, it can be seen that there are many
misconceptions about global warming. In general, these studies analyzed the
misconceptions related to global warming and ozone layer depletion. When
literature is reviewed, it can be seen that students” misconceptions about carbon



Evrim URAL, Orhan ERCAN, Kadir BILEN
cycle have not been researched. However, primary the reason for the gradual

exacerbation in the greenhouse effect is the serious amount of increase in
carbon dioxide emission. The acknowledgment of the sources of carbon is
extremely important in understanding carbon dioxide emission. Therefore,
questions were posed to the students about carbon cycle in the study and these
questions were associated with global warming. Science teacher candidates
who are seniors participated in the study. The teacher candidates in question
will be graduating in one semester. Therefore, they have already taken classes
such as environmental science and special topics in chemistry which are a part
of the undergraduate program. Identification the knowledge on the subject of
teacher candidates who have reached the graduation level is important in
reflecting what they will be teaching in their classes when they graduate.

Aim of the study

The aim of this study is to identify the misconceptions of science teacher
candidates about the carbon cycle and global warming and discuss how these
misconceptions and their sources can be eliminated in the light of achieved
findings.

METHOD

The study is a qualitative research. Descriptive analysis model was used in the
study. Descriptive analysis model tries to explain the current situation (Karasar,
2015). In the study, it was aimed to determine pre-service science teachers
misconceptions related to the subject. The study conducted in the 2016-2017
academic year in the fall semester.

Samples

The sample of the study consisted of 52 pre-service science teachers attending
Kahramanmarasg Siit¢ii Imam University Faculty of Education, Department of
Science Education. The pre-service science teachers are 4th -year students. The
purposeful sampling method has been used.

Data collection tool

The questionnaire on the carbon cycle and global warming was developed to
determine students' knowledge and misconceptions related to the subject. The
test consists of 10 open-ended questions. The questions were prepared in the
light of wide-spread misconceptions in literature and the misconceptions
observed by the researchers during their classes with their students. The
questions and the content validity of the test were examined by the 3 chemistry
education experts. These experts have Ph.D. degree in chemistry education and
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study in this field. The test consisted of open-ended items designed to
determine students’ ideas about carbon as a natural substance, the carbon cycle,
carbon dioxide resources, global warming, the greenhouse effect, and the
results of global warming.

The items of "What do we know about the carbon cycle and global warming?”
are given below:

1. Do you think that carbon is a natural pollutant? Explain your answer.

2. What is carbon cycle? Please explain.

3. What are the CO: resources in the atmosphere?

4. What are the reasons for CO: increase in nature?

5. Is there any connection between CO: and the warming of the atmosphere?
Please explain.

6. What kind of natural events do you expect as a result of global warming
(drought, floods, storms, etc.)? Why?

7. Does global warming affect the whole world at the same rate and the same
way? Why?

8. Is there a relationship between global warming and forest fires? Explain the
reasons for your answer.

9. Why do we call CO: as a greenhouse gas? Do you know any other
greenhouse gases? Please explain.

10. Please explain the importance of carbon for liveliness.

DATA ANALYSIS AND FINDINGS

The responses of the students for the open-ended questions in the Carbon cycle
and global warming achievement test were analyzed. The misconceptions of the
students were classified and the frequencies and percentages of the
misconceptions are presented in Table 1.

Table 1. The frequencies and percentages of students' misconceptions

Misconceptions (MCs) Item No. N %

MC 1la.Carbon is a natural pollutant. It exists in the structure of

numerous compounds and gets mixed with the environments as it is 1 23 44,2
used

MC 1b. Carbon is a natural pollutant. Because, mixing of carbon with

water through petroleum and its derivatives pollutes the 1 5 9,6
environment

MC 1c. Carbon is a natural pollutant. 1 13 25

MC 2a. The carbon cycle is turning of carbon dioxide into oxygen. 2 10 192

MC 2b. Carbon in soil is taken by the roots of plants and exhaled to

the atmosphere back by human and animals. That is carbon cycle. 2 18 946

MC 2c. Plants take the carbon dioxide into the atmosphere, turn it to

the oxygen and carbon hydrate, the carbon hydrate used by humans 2 19 365
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and animals and turned to carbon dioxide and exhaled to the
atmosphere back. That is the carbon cycle.

MC 3a. Humans and animals are the sources of the carbon dioxide in

3 5 9,6
the atmosphere.
MC 3b. Factories and exhaust gases are the resources of the carbon
D 3 12 23
dioxide in the atmosphere.
MC 3c. Coal, exhaust and factory gases are the resources of the
C 3 10 19,2
carbon dioxide in the atmosphere.
MC 3d. Humans, animals and factory gases are the resources of the
s 3 15 288
carbon dioxide in the atmosphere.
MC 4a. The reasons for increase of carbon dioxide concentration in
. - 4 15 288
nature are the use of fossil fuel and respiration.
MC 4b. The decrease in the number of plants responsible for the
. o 4 6 11,5
increase of carbon dioxide.
MC 5a. Carbon dioxide causes ozone layer depletion. 5 17 32,6

MC 5b. Carbon dioxide creates a shield and reflects back the sun rays
falling on the surface of the earth. This causes an increase in the 5 12 23
warming of the earth.

MC 6a. As a result of global warming, droughts will take place (no

. 6 9 17,3
explanation).
MC 6b. As a result of global warming, excessive evaporation takes
. 6 12 23
place and it causes drought.
MC 6c. As a result of global warming, glacial melting will take place.
. . 6 3 57
Glacial melting causes floods.
MC 6d. Global warming causes droughts and floods (no explanation). 6 15 2838
MC. 6f. As a result of global warming, the ozone layer gets damaged.
. 6 10 19,2
And this causes drought.
MC 7a. Global warming will affect the whole world in the same ” 4 269
manner (no explanation) ’
MC 7b. Since the ozone layer is the same everywhere in the world, all - 10 192

places will get affected in the same manner can be seen
MC 7c. Humid places will be less affected than the arid places. 7 5 9,6
MC 8a.Carbon dioxide exhaled as a result of forest fires depletes the

8 15 288
ozone layer.
MC 9a. Carbon dioxide is the only green house gas. 9 12 23
MC 9b. Since carbon dioxide depletes the ozone layer, it is called as 9 10 192
green house gas. ’
MC 10a. Carbon is the most important source of energy. 10 13 25

RESULTS AND DISCUSSION

When the answers of the students for the open-ended questions were analyzed,
it was determined that they had many misconceptions about the carbon cycle
and global warming. When the answers of the students for the first question
"Do you think that carbon is a natural pollutant? Explain your answer" were
analyzed, it was seen that 44% of the students viewed carbon as a natural
pollutant and justified this view by stating that it existed in the structure of
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numerous compounds and get mixed with the environments as it was used
(MC 1a). 9,6% of the students made a similar explanation and stated that mixing
of carbon with water through petroleum and its derivatives polluted the
environment (MC 1b). 25% of students stated that carbon was a natural
pollutant but did not state a reason. These statements about carbon showed that
carbon reminded the students of the damages given to the environment
through fossil fuels and the use of fossil fuels. It could be seen that they didn’t
form a connection with carbon’s elementary characteristics. The answers given
to the 10th question which was asked in relation to the 1st question also
supported the misconceptions about the subject. 25% of the students gave the
answer “carbon is the most important source of energy” to the 10th question
(10. Please explain the importance of carbon for liveliness) (MC 10a). It could be
seen that they were not aware of the importance of carbon in terms of liveliness.
When the answers to the 2nd question about carbon cycle were analyzed (What
is carbon cycle? Please explain), it became noteworthy that the students had
insufficient knowledge about carbon cycle. The statements seen in MC 2a, MC
2b and MC 2c showed that, the students regarded carbon cycle as plants taking
in carbon dioxide and turning it into nutrition, the created nutrition being
consumed by other beings and the recreation of carbon dioxide. At this point,
the students showed that they had no information about what happens after
live organisms die and what kind of a transformation carbon in dead bodies
goes through. Another misconception of the students determined was about
how carbon dioxide was taken in by plants. 34,6% of students expressed that
carbon in soil was taken in by the roots of plants (MC 2b). This showed that the
students has a serious misconception about photosynthesis as well. When the
answers given to the 3rd question “What are the CO: resources in the
atmosphere?" were analyzed, it was seen that 9,6% of the students gave the
answer “humans and animals” (MC 3a), 23% gave the answer “factories and
exhaust gases” (MC 3b), 19,2% gave the answer “coal, exhaust and factory
gases” (MC 3c) and 28,8% gave the answer “humans, animals, factory gases”
(MC 3d). While the answers given showed that some of the students were not
aware of the use of fossil fuel, those students who were aware of the use of
fossil fuel didn’t think that other natural events such as forest fires and volcanic
eruptions caused carbon dioxide oscillation. The answers given to the 4th
question (What are the reasons of CO: increase in the nature?) showed that
28,8% of students thought that the reasons for the increase of carbon dioxide
concentration in nature were the use of fossil fuel and respiration (MC 4a). It
was interesting that the students thought about the use of fossil fuels and the
respiration activities of living creatures together and evaluated them in the
same category. 11,5% of the students hold the decrease in the number of plants
responsible for the increase of carbon dioxide (MC 4b). The students’ not being
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able to think multi-dimensionally about carbon dioxide increase, stating an
unimportant event such as respiration instead of human activities which is the
main cause of carbon dioxide increase and one group only giving the decrease
in the amount of plants as the reason points out to quite serious
misconceptions. When the answers given to the 5th question (Is there any
connection between CO: and the warming of the atmosphere? Please explain)
were analyzed, it was seen that 32,6% of the students thought that carbon
dioxide caused ozone layer depletion (MC 5a). In addition, 23% of the students

thought that carbon dioxide created a shield and reflected back the sun rays
falling on the surface of the earth (MC 5b). Here, there were two important
misconceptions.

The first of these was the students” misinterpreting the relationship between
ozone layer depletion, temperature rise, and carbon dioxide. The second was
their mentioning that carbon dioxide absorbed heat and caused a shield instead
of causing the greenhouse effect. Another misconception the students had
about global warming and ozone layer depletion was that as a result of global
warming the ozone layer get damaged (MC 6f, 19,2%). 28,8% of the students
thought that carbon dioxide produced as a result of forest fires caused ozone
layer depletion (MC 8a). 19,2% of the students thought that the term
greenhouse effect was used since carbon dioxide caused ozone layer depletion
(MC 9b) and 23% of students thought that there were no greenhouse gases
other than carbon dioxide (MC 9b). Similar misconceptions are seen in the
literature as well. Similarly, Kiling, Stanisstreet and Boyes (2008) stated that
there was a confusion between global warming and ozone layer depletion. In
their study, students stated that carbon dioxide caused greenhouse effect and
ozone layer depletion. The second misconception they stated, the holes in the
ozone layer caused global warming. As a result of ozone layer holes, extra sun
rays reached the earth and increased the temperature. The same misconception
determined by Meadows and Wiesenmayer (1999). Additionally, Dove (1996)
searched for the misconceptions of pre-service teachers relating to greenhouse
effect and the ozone layer depletion. The findings of the study revealed that the
pre-service teachers had root understanding of the subjects. They didn't know
any other greenhouse gases except carbon dioxide and they believed that ozone
layer depletion caused global warming. The findings of Boyes, Chambers, and
Stanisstreet's study (1995) displayed that pre-service teachers believed that the
emissions of motor vehicle caused ozone depletion and the depletion of ozone
layer directly caused global warming. Additionally, Cimer, Cimer, and Ursavas
(2011) searched for the misconceptions of pre-service first and fifth-year biology
student teachers related to global warming and climate changes. They had
similar findings. The findings of the study revealed that both groups had some
confusions and concerns about global warming. All of the participants believed
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that ozone layer depletion was the main cause of global warming. The
misconception that the holes in the ozone layer caused global warming was
determined in several studies too (Summers, Kruger, Childs, & Mant, 2000;
Gudovitch and Orion, 2001; Papadimitriou, 2004; Leiserowits, Smith, & Marlon,
2011; Arslan, Cigdemoglu, & Moseley, 2012).

When the answers given to the 6th question about the consequence of global
warming were analyzed (What kind of natural events do you expect as a result
of global warming (drought, floods, storms, etc.? Why?) It was seen that the
students were not able to give explanations for their answers (MC 6a, MC 6d).
The analysis of the students” answers showed that in general, they thought that
droughts would take place (MC 6a-6b-6d). The students gave droughts or
floods as answers. They didn’t state any views about the extinction of species,
possible diseases, etc. The answers given to the 7th question (Does global
warming affect the whole world at the same rate and the same way? Why?)
showed that 26,9% of the students thought that global warming would affect
the whole world in the same manner (MC 7a). Here, the effect of the
misconception about the ozone layer and the erroneous view that since the
ozone layer was the same everywhere in the world, all places will get affected
in the same manner could be seen (MC 7b, 19,2%). 9,6% of the students thought
that humid place would be less affected. At this point, it was seen that the
students didn’t know that factors such as longitude and altitude in the world,
geographical formations, etc. could affect being affected by global warming.
The answers of the students showed that they had serious misconceptions
about the carbon cycle and global warming. The misconceptions related to
global warming and the ozone layer could be seen in the studies in literature
and in the studies mentioned above. Various explanations were stated about the
students” mistaking these two concepts with each other. Similar to the findings
of this study, Ocal, Kisoglu, Alas and Gurbuz (2011) aimed to determine the
Turkish elementary prospective teachers’ opinions on global warming. The
findings revealed that prospective teachers had some misunderstandings about
the subject.

For example, Meadows and Wiesenmayer (1999) stated that students probably
thought a hole in a protective layer will let more sun rays to come into the
atmosphere and the temperature rises. Rye et al. (1997) stated that while
explaining the concepts of global warming and ozone layer depletion, the same
concepts are used such as temperature, sun rays. This might cause confusion for
students. In addition, it was seen that the students also had problems in subjects
such as carbon dioxide, the relationship between carbon dioxide and global
warming and greenhouse effect-global warming. The answers given showed
that they had a view about the mentioned subject; because although they learnt
about these within the scope of their lessons once in a while, the issue of global
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warming which is a serious problem today is frequently given place to in the
media. However, it is noteworthy that the students’ knowledge about the
subject is quite superficial. The students who participated in the study will
graduate the next semester and will start working as science teachers. It is
inevitable that they will experience difficulties while teaching such an
important subject as global warming which they are not very aware of and have
various misconceptions about. Another consequence of misconceptions will be
students’ not displaying the desired sensitivity towards global warming which
is a very serious problem today. Therefore, it is necessary to raise the students’
level of knowledge and the subject and carry out various applications to
remove their misconceptions.

Unfortunately, the misconceptions of the teacher candidates are transferred to
their students as well. The students to be taught by teachers who are not at a
sufficient knowledge and awareness level will regrettably be insufficient. It is
possible to see an example of this in Boon’s study. Boon’s (2010) research was
on pre-service teachers’ understanding and knowledge of climate change and
the study compared the results with secondary students. The results displayed
that pre-service teachers and secondary students had a similar level of
understanding related to the subject. The understanding of the pre-service
teachers was unacceptably low. Studies carried out both in Turkey and in other
countries draw attention to the fact that views of individuals on global warming
are insufficient. It has been stated in various studies that insufficient
environmental education caused this problem. For example, Yazdanparast,
Salehpour, Masjedi, Seyedmehdi, Boyes, Stanisstreet, and Attarchi (2013)
analyzed Iranian high school students' ideas about the greenhouse effect and
their findings showed that a majority of the society had no sufficient and
efficient education to be aware of this important environmental problem.

Global warming is not only a problem caused by industry. Greenhouse gases
emissions of household and personal consumption play a significant role in the
percentage of total emissions (Wolf & Moser, 2011). Therefore, individuals first
need to know the role of carbon dioxide in global warming and climate change.
Today, the concept “carbon footprint” has come to the fore and this concept is
related to the carbon dioxide emission caused by individuals” activities in daily
life. However, this study shows that science teacher candidates have serious
misconceptions about carbon and its sources and the relationship between
carbon dioxide and the green house effect. What distinguishes this study from
the others is that this study focuses on the carbon cycle and the role of carbon in
this process and establishes its relationship with global warming. In addition,
the findings show that classes related to subjects such as “Environmental
Sciences” and “Special Topics in Chemistry” are not sufficient in developing
students” knowledge. In the light of the obtained data, special activities about

10
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the subject taught in these classes should be organized and the current
misconceptions of teacher candidates in lower classes should be eliminated in
this manner.

11
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GENISLETILMIS OZET

Glintimiizde iklim degisikligi en onemli ¢evre problemlerinden bir tanesidir.
Kiiresel 1sinma neticesinde ortaya ¢ikan iklim degisikligi cok boyutlu bir
konudur. Kiiresel 1sinma karbondioksit gibi sera gazlarmimn atmosferdeki
oranmin artmasi ile ortaya ¢ikmaktadir. Kiiresel 1ssnma da pek ¢ok konu ile
baglantili bir kavramdir. Bunlardan bir tanesi karbon dongiistidiir. Karbon
dongiist ile ilgili bilgilerin anlasilmasi, gevresel konulardaki pek ¢ok kavramin
anlasilmasinda biiyiik Onem tasimaktadir. Kiiresel i1smnma konusunun
anlasilabilmesi i¢in oncelikle karbon dongiisiiniin anlagilmas: gerekmektedir.
Bu noktada 6gretmenlere biiyiik gorev diismektedir. Giiniimiizde, sera etkisine
sebep olan gazlarin oraninin atmosferde ciddi oranda yiikselmesi, diinyada
sirdiriilebilir bir yasam igin ciddi bir problem olusturmaktadir. Iklim
degisikligini durdurmak veya en azindan yavaslatmak igin acil Onlemler
alinmasmin yaninda, ¢evre konusunda duyarh bireylerin yetistirilmesi biiyiik
onem tasimaktadir. Ne yazik ki ¢ok giincel cevre konularinda bile, yapilan
arastirmalar hem ogretmenlerin hem de Ogrencilerin yanlis kavramalar:
oldugunu ortaya koymaktadir. Ogrencilerin karbon dongiisii ve kiiresel 1stnma
ile ilgili kavram yanilgilarinin muhtemel sebeplerinden bir tanesi 6gretmenlerin
kavram yanilgilaridir.

Calisma kapsaminda, 4. Smif fen bilgisi 6gretmen adaylarinin karbon dongiisii
ve kiiresel 1sinma ile ilgili sahip olduklar1 kavram yanilgilar1 arastirilmistir.
Calismaya, Kahramanmarag Siit¢ii Imam Egitim Fakiiltesi, Fen Bilgisi
Ogretmenligi 4. Smif 6grencileri (N=52) katilmistir. Karbon dongiisii ve kiiresel
1sinma konularmin temel bilesenlerini sorgulayan on adet acgik uglu sorudan
olusan bir gortisme formu gelistirilerek, 6gretmen adaylarindan cevaplamalar:
istenmistir. Elde edilen bulgularin, 6gretmen adaylarinin konu ile ilgili bilgi
diizeyleri, mevcut kavram yanilgilar1 hakkinda bilgi vermesinin yani sira, gesitli
onlemlerin alinmasimda yardimci olacag: diistintilmektedir.

Ogrencilerin agik uglu sorulara verdikleri cevaplar analiz edildiginde, karbon
dongtisti ve kiiresel 1sinma ile ilgili gesitli kavram yanilgilarinin oldugu
belirlenmistir. Ogrencilerin 1. sorudaki "Karbon dogal bir kirletici midir?
Aciklayimniz." sorusuna verdikleri cevaplar incelendiginde, 6grencilerin karbon
deyince akillarma fosil yakitlarin ve bu yakitlarmin kullanimmin gevre
tizerindeki zararlarmin geldigi anlasilmaktadir. Karbonun elementer 6zellikleri
ile bir baglanti1 kuramadiklar1 ve karbonun canlilik i¢in 6neminin farkinda
olmadiklar1 goriilmektedir. Karbon dongiisii ile ilgili olan ikinci soruya verilen
cevaplar incelendiginde, ogrencilerin karbon dongiisii konusundaki yetersiz
bilgileri dikkat c¢ekmektedir. Verilen cevaplar, 6grencilerin karbon dongiisii
deyince bitkilerin karbondioksiti alip besine doniistiirmesi, olusturulan besinin
de diger canlilar tarafindan tiiketilerek, tekrar karbondioksit olusmasimi
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anladiklarin1 gostermektedir. Bu noktada Ogrenciler, canli organizmalarin
Oliimlerinin ardindan ne oldugu, cansiz bedenlerdeki karbonun nasil bir
dontisiime ugradigr konusunda bir bilgiye sahip olmadiklarini gostermislerdir.
Burada 6grencilerde belirlenen bir diger kavram yanilgisi, karbondioksitin bitki
tarafindan nasil alindig ile ilgilidir. Atmosferdeki karbondioksit kaynaklar:
nelerdir sorusuna verilen cevaplar incelendiginde, baz1 6grencilerin fosil yakit
kullanimin farkinda olmadiklarmi gosterirken, fosil yakit kullaniminin farkinda
olanlarin da orman yanginlari, volkanik patlamalar gibi diger doga olaylarinin

karbondioksit salinimina sebep oldugunu diistinmediklerini gostermektedir.
Ogrencilerin % 28,8'inin dogada karbondioksit konsantrasyonunun artmasinin
sebebinin fosil yakit kullanimi ve solunum oldugunu disiindikleri
goriilmiistiir. Burada, 6grencilerin fosil yakit kullanimi ile canlilarin solunum
faaliyetini bir arada diistinlip ayni kategoride degerlendirmeleri ise ilgingtir.
Ogrencilerin cevaplari, karbondioksit artis1 ile ilgili olarak ¢ok boyutlu
diistinemedikleri, karbondioksit artisinin temel sebebi olan insan faaliyetleri
yerine solunum gibi bu faaliyetlerin yaninda onemsiz kalacak bir olay:
belirtmeleri, bir grubun ise sadece bitkilerin azalmasini 6ne siirmesi oldukca
ciddi kavram yanilgilarina isaret etmektedir.

Ogrencilerin % 32,6'sinin karbondioksitin ozon tabakasini deldigine inandiklar
goriilmektedir. Bunun yaninda, karbondioksitin bir kalkan olusturup,
yeryiiziine gelen giines 1sinlarini geri yansittigini diistinenler ise 6grencilerin %
23'tdir. Burada iki onemli yanilg: vardir. Bunlardan birincisi, 6grencilerin ozon
tabakasi delinmesi, 1smin yiikselmesi ve karbondioksit arasindaki iligkileri
yanlis yorumlamalaridir. Ikincisi ise, karbondioksitin 1s1y1 absorplayarak sera
etkisine sebep olmasi yerine bir kalkan olusturmasindan bahsetmektedirler.
Kiiresel 1sinma ve ozon tabakasinin delinmesi ile ilgili 6grencilerin sahip
olduklar1 bir diger kavram yanilgis1 da kiiresel 1sinma sonucu, ozon tabakasmnm
zarar gorecegidir.

Kiiresel 1sinmanmn sonuclariyla ilgili olan 6. soruya verilen cevaplar
incelendiginde, 6grencilerin verdikleri cevaplarin nedenlerini agiklayamadiklar:
goriilmektedir. Ogrencilerin cevaplari incelendiginde genelde kuraklik
olacagini diisiindiikleri goriilmektedir. Ogrenciler ya kuraklik ya da sel
baskinlar1 cevabini vermektedirler. Canli tiirlerinin yok olmasi, olasi hastalikla
vb. konularda bir goriis bildirmemislerdir. 7. soruya verilen cevaplar,
ogrencilerin % 26,9'unun kiiresel issnmanin diinyanin her yerini ayni sekilde
etkileyecegini diisiindiiklerini gostermektedir. Burada yine ozon tabakas: ile
ilgili goriilen kavram yanilgisinin etkileri, ozon tabakasi diinyanin her yerinde
ayni oldugundan her yer ayni etkilenir yanilgisinda kendini gostermektedir.
Ogrencilerin yanitlar1 karbon déngiisii ve kiiresel 1smma konusunda ciddi
kavram yamnilgilarina sahip olduklarmi gostermektedir. Bunun yani sira
ogrencilerin karbondioksit, karbondioksit kiiresel 1sinma iligkisi ve sera etkisi-
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kiiresel 1sinma konularinda da problemleri oldugu goriilmektedir. Verilen
cevaplar, Ogrencilerin deginilen konularda fikir sahibi olduklarim
gostermektedir. Ciinkii, ders kapsaminda zaman zaman bu konular1 gorseler
de, glintimiizde ciddi bir sorun olan kiiresel 1sinma konusu siklikla medyada da
yer almaktadir. Ancak dgrencilerin konu ile ilgili bilgilerinin oldukca ytizeysel
oldugu da dikkat cekmektedir. Calismaya katilan 6grenciler, bir dénem sonra
mezun olup fen bilgisi 6gretmeni olarak calismaya baglayacaklardir. Ogretmen
aday1 olarak ¢ok farkinda olmadiklari, cesitli kavram yanilgilarina sahip
olduklar1 kiiresel 1sinma gibi 6nemli bir konuyu oOgretirken ciddi sikintilar
yasamalar1 kagimilmazdir. Yanlis kavramalarin bir diger sonucu 6grencilerin
glintimiizde ¢ok ciddi bir problem olan kiiresel 1sinma konusuna istenilen
duyarhilif1 gostermemeleri de olacaktir. Bu nedenle, 6grencilerin konu ile ilgili
bilgi diizeylerinin yiikseltilmesi ve kavram yanilgilarmin giderilmesi i¢in gesitli
uygulamalarin yapilmas: gerekmektedir.
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