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ABSTRACT
This study tried to determine the conceptual comprehension of science teacher candidates on
evolution. As part of this target, the Word Association Test was applied. This study was
conducted with the participation of 146 teacher candidates studying in the Department of
Science Education. Of the 146 teacher candidates, 89 mostly wrote the words; “evolution”
(f=43), “Darwin” (f=36), and “ape” (f=10) as primary concepts in the word association test. This
result illustrated that when the word “evolution” was pronounced, 61% of teacher candidates
firstly remembered these three words as primary concepts. This study has demonstrated once
more that there are misunderstandings and missing data on the evolutionary theory despite

the past 156 years from the emergence of this theory.
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INTRODUCTION

The historical past of evolution thinking is as old as human history. As a matter of fact,
this historical process is based upon Persian and Egyptian Myths, ancient Greek philosophers
like Thales and Aristotle, and the works of Islamic scholars like Cabir bin Hayyan, Nazzam,
and Biruni (Cakmak, 2013). However, the theory that is mentioned in the book, Origin of
Species, published by the British scientist, Charles Darwin, in 1859 (Demirsoy, 1995) has drawn
much attention in many spheres, including those close to Darwin, since first being published,
and has remained the focus of discussion for the past 156 years (Pigliucci, 2007; Acar, 2011;
Bakirc1 & Calik, 2013). There is a science world on the one hand saying, “What Newton laws
mean for physic; periodic table for chemistry; Lincoln for American history; algebra for Maths;
movements of citizen rights for social studies programmes; evolution is the same thing for biology”
(Ozbay, 2011, 40) and on the other hand, there is great resistance against the theory of
evolution around the world. That is to say, when some taboo the theory in open defense, others
reject it accursedly. This study has been carried out with the thought that there are conceptual
problems in the essence of the clash.

The given chaos about the issue will not settle unless evolutionary theory is separated
from concepts like mutation, recombination, adaptation, selection, isolation, heredity, variation and
migration, and these concepts are not that well expressed or comprehended. Evolution theory,
as a matter of discussion from the beginning, always attracts rejection and clashes with religion
(Pigliucci, 2007), as well as being simply a hard to understand theory for students and society,
no matter what the phase of education is. As a matter of fact, Sonmez, Gtimiis, & Kurt (2012)
relate the thoughts of secondary school students, and similarly, Kozalak & Ates (2014) on
university students from the departments of sciences, that they do not have enough
knowledge about the whole evolutionary process; Kahyaoglu (2013) also states that college
students have a lack of attitude towards the education of evolutionary theory.

Evolution, as a theory of combining various study fields such as paleontology,
biogeography, physiology, ecology, systematic, embryology, genetic, anatomy, molecular
biology, and cytology, relates and synthesizes all of these fields (Irez, Cakir, & Dogan, 2007;
Yetisir & Kahyaoglu, 2010). The concepts recalled by such a comprehensive theory will be on
a wide perspective, and the related concepts are easier to understand. The National Research
Council (1996) reported the concepts emphasizing evolution as a whole:

1. Evolution between species,
Speciation,

Variety of living beings,

Having an ancestor in common,
Proof for evolution,

Natural selection,

Speed and direction of evolution, and
Evolution of humankind.

However, Cakmak (2013) states:

® NP

“While discussing a matter, it is important to use the concepts in the proper place.
The precondition for evaluating rightly is to discriminate the concepts like macro-
micro evolutions or evolutionary thinking and evolutionary theory. When the
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discrimination is not present, in evolutionary theory, to construct a base becomes
impossible and it becomes arguable on a wrong base.”(p. 58)

Concepts form the basic essence of cognitive structure and they make the learning
process easier by providing them in order to make generalizations related to new situations
and interpretation of experiences and human perceptions on the world (Yilmaz & Colak, 2011).
It is significant to assess a well-constructed and intercorrelated knowledge web, rather than
independent and disconnected knowledge (MEB, [Ministry of National Education, Turkish
Board of Education] 2005). Among the many commonly-known techniques, one is the Word
Association Test (WAT) (Isikli, Tasdere, & Goz, 2011). WAT is an assessment-evaluation
technique in determining conceptual change and conceptual misunderstandings, in revealing
the relations between concepts in cognitive structures of teacher candidates and students
around the many issues of the sciences (Ercan, Tasdere, & Ercan, 2010; Tasdere, Ozsevgeg, &
Tlirkmen, 2014). Isikli et al. (2011) state that WAT is an alternative tool that will often be used
in education and that these tests are mostly applied to science education. Giines, Dilek, Demir,
Hoplan, and Celikoglu (2010) reveal that the rate in using WAT by science teachers is 27.3%.

Although science subjects are attractive, naturally having many abstract concepts as
well as technical terms, the lack of grasping the micro-macro wholeness on the level of
biological organization of students simply make science subjects harder to be understood
conceptually, and therefore to be learned by students. The endeavors of students to
comprehend these abstract concepts are limited to generally what they see, hear, and feel in
daily life, plus informal education is also substantially far from being scientific. Factors like
endeavors to understand the concepts through undeveloped mental skills, learning spaces,
belief systems, and the daily lives and experiences of students contradict with the emergence
process of scientific knowledge, and the students attribute meaning to scientific knowledge in
this process (Kose, 2009; Ercan et al., 2010; Kurt & Ekici, 2013). Besides, science and biology
teachers are the ones who teach evolutionary theory. For all these reasons, the views of science
teacher candidates about evolutionary theory have been elected to be analyzed in this current
study. Word Association Test (WAT), having appropriate usage across different educational
areas and being one of the strategies used to evaluate conceptual comprehension, has been
applied within this analysis.

METHOD
Research Model

The study has been performed using the survey model and the cognitive level of
participants about evolution has been tried to be determined. Participant gender has not been
evaluated as a factor, since some studies (Ozdemir, 2008; Acar, 2011; Kahyaoglu, 2013; Yiice &
Onel, 2015) state there being no meaningful differentiation between gender factors of
participants and their attitudes towards evolutionary theory.

Study Group

The study has been applied with the participation of 146 teacher candidates, studying
in the 1¢, 274, 31 and 4™ grades at the Department of Science Teaching, Primary Education, at
the Faculty of Education of Kafkas University, Turkey, during the fall semester of the 2014-
2015 academic year.
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Data Collection

WAT has been applied in order to determine if the relations between the concepts in
long-term memory are sufficient or not; to dissect the cognitive structure of science teacher
candidates about “evolution” and knowledge web; that is to say, the bounds among the
concepts in this structure.

Word Association is a technique applied to determine whether or not people construct
a relationship between concepts. One or a few key concepts are given in this technique and
participants are asked to write the words that they immediately associate with the key
concepts (Atasoy, 2004). The given technique can be applied in a few different forms. Bahar,
Jonstone, and Sutcliffe (1999), Bahar andOzatl (2003), Kazanci, Dogan Bora, and Katircioglu
(2005) have studied multiple key concepts, whilst Dikmenli (2010) studied the unique key
concept. They all have done so in order to determine the levels of student comprehension of
the issues through word association tests.

In this current study, the concept “evolution”, a key term, has been repeated five times
one under the other, and teacher candidates are asked to write the first five words coming to
mind about evolution in one minute.

The reason why the key concept is written five times is that while writing the
associated words with evolution one under the other, the participants are prevented from
using the term “Evolution”. If they go through the key concept again after having written a
word, they are effectively forced to write another associated concept instead of the key
concept. Since this would negate the aims of the study, this has been prevented by repeating
the word “evolution” as a concept five times.

WAT has three idiosyncrasies; these are the varied answers to a single key concept,
the nature of these answers, and the different and similar peculiarities of answers to a key
concept. These three peculiarities can be converted into scoring (Atasoy, 2004).

Data Analysis

In this current study, the data from WAT have been analyzed qualitatively, and the
results given descriptively. In this sense, the number of answers to key concept and the variety
of these answers have been evaluated and classified. The words written by teacher candidates
have been categorized as “concepts about evolution”, the frequency of concepts in each
category and their conceptual relations have been counted as a feature. Words unrelated to
evolution and those concepts not repeated at least twice have not been evaluated. There are
146 teacher candidates that took part in the study and each of them was asked to write five
different words about evolution. In total, 730 answers have been obtained from the
participants. All answers have been analyzed and the words they associate with evolution
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have been described within ten main concept categories, and forty-five concept sub-categories,
as agreed by the two researchers. 502 of the answers are associated with evolution, with 228
answers not associated with evolution or are answers not repeated at least twice. In this
respect, 69% of the answers given by the teacher candidates are associated with evolution,
whilst 31% are not and have not been assessed.

FINDINGS

A total of ten main categories and forty-five concept sub-categories were found to be
associated with evolution as a result of the data analysis. The frequency and percentage
distributions of concepts in each category are listed in Table 1.

Table 1. Percentage distributions and frequencies of concepts with evolution

Sub-
Sub- categor Total
) Sub- Frequencies of category sory Total
Categories . . Total percentag
categories Sub-categories Total frequency
percentag e
frequency .
= T T T =
5 8 &8 8 3
= £ £ £ £
A S T
Variation 43 25 17 10 11 106 14.5%
Time 1 2 5 - 3 11 1.5%
Process 1 - 2 3 9 1.2%
Innovation 3 3 -2 8 1.1%
Metan?orpho Origin -1 2 4 - 7 1.0% 153 21.0%
sis Transfer
from water -1 1 1 2 5 0.7%
to earth
Fossil - - -2 2 4 0.6%
Order - - 1 3 0.4%
Ape 10 24 7 10 4 55 7.5%
}]i\;;)rlll;:c;reliif Euman 5 3 11 4 6 29 4.0% 86 11.8%
§ Human -1 1 - 2 0.3%
ancestor
Darwin 3 10 7 5 3 61 8.4%
Scientist 63 8.7%
CIensts Lamarck 1 - 1 - - 2 0.3% ’
Existence 4 1 3 1 17 2.3%
Cosmic 3 2 2 1 11 1.5%
Formation
3 3 1 2 2 11 1.59
Formation of the world 5% 50 6.9%
Big-Bang 1 1 5 1 - 8 1.1%
Formation 1 - 1 1 - 3 0.4%
of the planet
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Table 1 - Continuation

Sub-
Sub-
) Sub- Frequencies of category category Total Total
Categories ) ) Total percentag
categories Sub-categories Total frequency
percentag e
frequency .
=
A S Yo R U
Mutation - 8 3 4 - 15 2.1%
Adaptation 3 2 1 3 3 12 1.6%
Modificatio .11 4 0.6%
n
Speciation Natur-al 4 1 11 4 0.6% 44 6.0%
selection
Gene -1 1 1 - 3 0.4%
Variety -1 1 1 - 3 0.4%
Species - - - 201 3 0.4%
Living 3 3 5 1 2 14 1.9%
Beings
Plants 1 2 2 - 1 6 0.8%
Vitality Animal -2 1 1 - 4 0.6% 30 4.1%
fhylogenea -1 1 1 - 3 0.4%
Dinosaurs - - 2 1 - 3 0.4%
Nonsense - - 1 3 4 8 1.1%
Faith 1 - 2 1 1 5 0.7%
Freedom of . o . . o 4 0.6%
Value thought 7 3.7%
judgment Religion -1 1 2 - 4 0.6% ’
Atheism -1 - 1 - 2 0.3%
Islam - - - -2 2 0.3%
Sin - - - -2 2 0.3%
Genetic 1 2 4 1 1 9 1.2%
Disciplines Hereditary 2 2 - 2 - 6 0.8% 17 2.3%
Biology - -2 - - 2 0.3%
Science 1 - 2 2 3 8 1.1%
Scientific Curiosity 1 1 - 3 - 5 0.7% 17 2.3%
Theory 11 1 - 1 4 0.6%
Theory of Senesis f 3 2 1 1 3 10 1.4% - y1o
. Xistence o 1%
Genesis Allah/God 2 - 1 1 1 5 0.7%
Number of answers associated with evolution 502 69.0%
Number of answers not associated with evolution 228 31.0%
Total number of answers given 730 100.0%
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The participants associated 502 concepts with evolution. According to these results,
the dominant (first) category about evolution has been metamorphosis (f=153). The
participants have concentrated on variation, time, process, innovation, origin, transfer from
water to earth, fossil and order concepts in this category. The most repeated concept by the
participants in this category is variation concept (f=106). This result illustrates that teacher
candidates have directly associated the variation concept with evolution.

The second category demonstrates that teacher candidates have associated evolution
of human beings (f=86) with evolution. They have focused on especially ape (f=55) and human
(£=29) concepts in this category. These results display that teacher candidates relate apes and
humans directly with evolution.

The third category shows that teacher candidates have related Darwin (f=61) and
Lamarck (f=2) with evolution. When looking over the frequency of this category, teacher
candidates have most associated Darwin directly with evolution.

The fourth category shows that they have associated formation (f=50) with evolution.
In this category, participants have dealt with existence, cosmic, formation of world, big-bang
and formation of planet concepts. The most repeated and directly associated first three
concepts given by the participants were existence (f=17), cosmic (f=11) and formation of world
(f=11).

In the fifth category, the candidates have associated speciation (f=44) with evolution.
In this category, participants have dealt with mutation, adaptation, modification, natural
selection, gene, variety and species concepts. The most repeated are mutation (f=15) and
adaptation (f=12).

The sixth category shows that candidates have related vitality (f=30) with evolution.
In this category, participants have focused on living beings (f=14), plant (f=6), animal (f=4),
Phylogenesis (f=3) and dinosaur (f=3) concepts.

The seventh category illustrates that candidates have associated value judgments
(f=27) with evolution. In this category, participants have focused on nonsense (f=8), faith (f=5),
freedom of thought (f=4), religion (f=4), atheism (f=2), Islam (f=2), and sin (f=2) as concepts.

The eighth category is based on candidates have associated science (f=17) with
evolution. In this category, participants have focused on genetic (f=9), hereditary (f=6) and
biology (f=2) concepts and they have directly related these sciences with evolution.

The ninth category demonstrates that teacher candidates have associated being
scientific (f=17) with evolution. In this category, participants have directly related science (f=8),
curiosity (f=5) and theory (f=4) concepts with evolution.

The tenth category indicates that teacher candidates have related the genesis concept
(t=15) with evolution. In this category, participants have focused on genesis (f=10) and the
existence of Allah/God (f=5) and they have directly associated evolution with the existence of
Allah/God.

89 of the 146 participant teacher candidates have written variation (f=43), Darwin (f=36) and
ape (f=10) concepts as a first word in the word association test. This result indicates that 61%
of teacher candidates have recalled these three terms firstly when they have heard “evolution”.
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DISCUSSION, CONCLUSION, AND RECOMMENDATIONS

In this study, 31% of science teacher candidates have incorrect perceptions and a lack
of knowledge about evolution, having associated evolution with unrelated words. Meanwhile,
nearly half of the words associated with evolution are variation (21%), Darwin (12%), ape
(11%) and human (6%), which displays surface comprehension of evolutionary theory by the
science teacher candidates. In the Turkish study by Kozalak and Ates (2014), the acceptance
levels of students in science teaching about evolution was researched and the teacher
candidates stated that they were mostly indecisive, indicating that they graduated from high
school with insufficient knowledge about the issue. Nearly 25 years ago, Bloom (1989) revealed
that participants had significant concept mistakes and beliefs about scientific theories in the
his study that researched the thoughts of science teacher candidates about science, theories
and evolution. Bloom indicated how these mistakes and beliefs affected the comprehension of
participants in science, their approaches to evolutionary theory and their plans to teach this
theory. Incorrect perceptions and beliefs related to evolutionary theory have been researched
around the world. For example, Williams (2009) illustrated that only 54% of people in England
(Darwin’s home) knew that Charles Darwin even wrote a book called Origin of Species. This
result indicates that Darwin has not been understood even in his own country. Besides, Graf
& Soran (2011) illustrate that in a study focused on the knowledge of evolution and beliefs of
biology teacher candidates studying at two universities in Germany and Turkey, evolution
was not accepted as expected by future teacher candidates, especially the Turkish students
were not convinced about of evolution. Most participants have difficulties in understanding
the evolutionary mechanism (Cited in: Acar, 2011). According to the results of the international
study by Miller, Scott & Okamoto in 2006, Turkey was found to be ranked bottom among 34
countries with only 25% adopting evolution. In the same study, USA was second to last, just
above Turkey.

In this study, the rate 69% of answers correctly relating to evolution shows that
students have improved on evolution issues throughout their college education, yet, they have
not associated evolutionary theory with concepts like mutation, recombination, adaptation,
isolation, hereditary, variation and migration. Ozbay (2011), in his study, reveals that the rate in
the answers of secondary students to evolutionary theory and basic mechanisms of evolution
have been so low.

Findley, Lindsey & Watts (2001) state that there is a relation between evolutionary
theory and religious belief and this relation prevents learning about evolution. Kose (2010)
demonstrates that most participants in the study reject evolution and the reason for that is
related to the religious beliefs of students, the attitudes of teachers towards evolution and
shortcomings in the teaching of evolutionary theory at schools. Similarly, Acar (2011) also
states that teachers are indecisive against evolutionary theory. This situation arises in this
current study, yet, only 27 value judgments and 15 theory of genesis answers, out of 502 in
total from 146 participants, were related to evolution. However, at least 17 answers associated
with being scientific shows that manner is about to change, science teacher candidates are able
to discriminate religion and science relatively.

Simsek and Tezcan (2008) reveal that the factors like abstract degree, complexity,
similarity/difference with daily language in the development of thoughts about science
concepts have been effective. They state that a concept is perceived less abstract, with children
generating less alternative thoughts about it when it has less experience. When the associated
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concepts with evolutionary theory are considered as abstract, the stated difficulty emerges;
which is shown with high rates in this current study. When looked at the words associated
with evolution by science teacher candidates, variation, Darwin, ape and human were the most
repeated words. As having an important place in the evolutionary issue; comparatively,
concepts like mutation, adaptation, modification, natural selection, gene, species and origin have
been revealed by teacher candidates much less. For the evolution issue, in creating concept,
obtaining and developing, this can be seen as an indicator of difficulty in grasping these less
abstract concepts.

In most recent field studies (C)zdemir, 2008; Apaydin & Siirmeli, 2009; Anna¢ &
Bahgekapili, 2012), it has been remarked that evolutionary theory has not been widely
accepted in Turkey. The rate of acceptance of evolutionary theory has been shown to be very
low and these problems stem from lack of knowledge related to evolutionary theory. Besides,
Yiice and Onel (2015) state that while nearly 89% of participants accepted gene theory, 84% for
atom theory, 80% for cell theory, and 61% for germ theory as scientific in a study that
researched the levels of science teacher candidates comprehending and accepting many
scientific theories, the levels of candidate comprehension and acceptance of evolutionary
theory were just 54%.

The association of evolutionary theory with the theory of genesis rather than religion;
having lots of abstract concepts; its perception as human evolution mostly as interpretation of
humans descending from apes; the formation of our planet and universe physically and
chemically; its non-related condition with non-living evolutionary process causes all the
problems given. It will make concepts related to formation mechanisms more easier to be
understood for students from primary to higher education by addressing these problems.
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Fen Bilgisi Ogretmen Adaylarinin “Evrim” Konusundaki
Bilissel Yapilarinin Kelime iliskilendirme Testi ile
Belirlenmesi

Arzu ONEL3 & Zeynep YUCE*

Giris

Ingiliz Charles Darwin’in 1859 yilinda yayinlanan ve yaymlandig1 andan itibaren basta
Darwin’in yakin cevresi olmak iizere hemen herkesin biiyiik tepkisini ceken Tiirlerin Kokeni
adl kitapta yer alan teori, gecen 156 yila ragmen tartisilmaya devam etmektedir (Pigliucci,
2007; Acar, 2011; Bakira & Calik, 2013). Bir yanda “Fizik i¢in Newton yasalari, Kimya icin
periyodik tablosu; Amerikan tarihi icin Lincoln; Matematik icin cebir; Sosyal ¢alisma programlari icin
vatandaslik haklart akimlar: ne ise biyoloji icin de evrim kurami aym seydir” (Ozbay, 2011, 40) diyen
bilim diinyas: var iken diger yanda, diinya genelinde evrim teorisine direng gosteren biiytiik
bir kesim bulunmaktadir. Yani teori diinya genelinde bazi kesimlerce tabulagtirilip resmen
savunulurken bazi kesimlerce de lanetlenmiscesine reddedilmektedir. Bu celiskinin
kokeninde kavramsal sorunlar oldugu diistincesiyle bu ¢calisma yapilmustir.

Evrim teorisi, mutasyon, rekombinasyon, adaptasyon, seleksiyon, izolasyon, kalitim,
varyasyon ve g0¢ gibi kavramlarla biitiinlestirilmedigi ve bu kavramlar tam olarak
anlatilmadig1 ve anlasilmadig: siirece de konu ile ilgili s6z konusu kaos bitmeyecektir. Ortaya
atildig ilk giinden beri tartisma konusu olan, stirekli reddiyeler alan ve din ile carpistirilan
evrim teorisinin (Pigliucci, 2007), egitimin hangi kademesinde olursa olsun 6grenciler ve
toplum tarafindan dogru anlasilmas: da hep zor olmustur. Nitekim Sonmez, Glimiis ve Kurt
(2012) ortadgretim Ogrencilerinin, Kozalak ve Ates (2014) ise iiniversite fen bilimleri
boliimlerinde okuyan 6grencilerin evrimsel siireg ile ilgili yeterli bilgiye sahip olmadiklarini;
Kahyaoglu (2013) da iiniversite 6grencilerinin evrim teorisi 6gretimine yonelik tutumlarimin
diisiik oldugunu bildirmiglerdir.

Paleontoloji, biyocografya, fizyoloji, ekoloji, sistematik, embriyoloji, genetik, anatomi,
molekiiler biyoloji ve sitoloji gibi ¢ok farkli calisma alanlarini birlestirici bir teori olarak evrim,
tim bu alanlar1 sentezler ve birbirleri ile iliskilendirir (Akt: Irez, Cakir & Dogan, 2007; Yetisir
& Kahyaoglu, 2010). Boylesine kapsaml bir teorinin ¢agristirdig: kavramlar da ¢ok genis bir
perspektifte olacak, dogru ve ilintili kavramlar1 ¢agristirmas: ise ancak konunun dogru
anlasilmasi ile miimkiin olacaktir. Evrimi bir biitiin olarak vurgulayan kavramlar: National
Research Council (1996), (1) tiirler zaman iginde evrimlesir, (2) tlirlesme, (3) canlilarin
cesitliligi, (4) ortak bir ataya sahip olma, (5) evrime deliller, (6) dogal segilim, (7) evrimin hiz1
ve yont, (8) insanin evrimi olarak bildirmistir.

Egitimde, birbirlerinden bagimsiz ve kopuk olan bilgileri degerlendirmek yerine,
birbiri ile bagly, iyi yapilandirilmis bir bilgi agin1 degerlendirmek onemlidir (MEB, 2005). Bu
amaca hizmet eden tekniklerden birisi de kelime iliskilendirme testi (KIT)'dir (Isikli, Tasdere
& Goz, 2011). KIT, fen bilimleri alaninda bir¢ok konuda 6grencilerin ve 6gretmen adaylarmin
biligsel yapilarindaki kavramlar arasindaki iligkileri ortaya koymada, kavram yanilgilarmi
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belirlemede ve kavramsal degisimi tespit etmede kullanilan bir 6l¢gme-degerlendirme
teknigidir (Ercan, Tagdere & Ercan, 2010; Tasdere, Ozsevgeg & Tiirkmen, 2014).

Ogrencilerin giinliik yasamlari ve deneyimleri, inang sistemleri, grenme ortamlari,
gelismemis zihinsel becerileriyle kavramlar1 anlamlandirma ¢abalar1 gibi etkenler bilimin
dogasiyla ve bilimsel bilginin ortaya ¢ikis siireciyle gelismekte ve Ogrenciler bu siiregte
bilimsel bilgiye yanlis anlamlar yiiklemektedirler (Kose, 2009; Ercan, Tasdere & Ercan, 2010;
Kurt & Ekici, 2013). Ayrica evrim teorisini 6greten ve d6gretecek olan biyoloji 6gretmenleri ile
fen bilgisi 6gretmenleridir. Tiim bu sebeplerle, fen bilgisi 6gretmen adaylarinin evrim teorisi
hakkindaki diistinceleri bu galisma ile belirlenmeye ¢alisilmis, bu amagla kavramsal anlamay1
olgen stratejilerden olan ve farkl egitim ortamlarinda kullanilabilme esnekligine sahip kelime
iligkilendirme testi (KiT) kullanilmistur.

Yontem

Calisma, 2014-2015 egitim-dgretim yil giiz déneminde Kafkas Universitesi Egitim
Fakiiltesi [lkdgretim Boliimii Fen Bilgisi Ogretmenligi Anabilim Dalinin 1, 2, 3. ve 4.
smiflarinda 6grenim goren toplam 146 6gretmen adaymmin katiimiyla tarama modelinde
yuriitiilmiis ve katilimcilarin evrim konusunda sahip olduklar: biligsel diizey belirlenmeye
¢alisilmistir. Fen bilgisi 6gretmen adaylariin “Evrim” kavramu ile ilgili bilissel yapisini ve bu
yapidaki kavramlar arasi baglar1 yani bilgi agin1 ¢6ziimlemek, uzun dénemli hafizalarinda
bulunan kavramlar arasindaki iligkilerin yeterli olup olmadigini tespit etmek amaciyla KIT
veri toplama araci olarak kullanilmistir.

Kelime iliskilendirme, insanlarin kavramlar arasinda iliski kurup kurmadigmni
belirlemek i¢in diizenlenmis bir tekniktir. Kelime iligskilendirmede bir ya da bir ka¢ anahtar
kavram verilir ve kisa bir silirede insanlarin anahtar kavram ile ilgili iliski kurduklari
kelimeleri yazmasi istenir (Atasoy, 2004). Bu calismada, anahtar kavram olarak yer alan
“evrim” kavrami alt alta bes kez tekrarlanmistir ve ogretmen adaylarmin evrim ile ilgili
akillarma gelen ilk bes kelimeyi bir dakika i¢cinde yazmalar1 istenmistir.

Anahtar kavramin bes kez vyazilmasinin nedeni, katihmcilarn evrim ile
iliskilendirdikleri kelimeleri alt alta yazarken “Evrim” kavramindan uzaklasma riskinin
onlenmesidir. Katilimcilar bir kelime yazdiktan sonra tekrar anahtar kavram dogrultusunda
gitmezlerse, anahtar kavramin yerine yazdiklar1 6nceki kelimelerle iligkili kavramlar1 yazmak
zorunda kalacaklardir. Bu durum, testin amacina ters diiseceginden evrim kavrami bes kez
tekrar edilerek bu durum engellenmeye ¢alisiimistir.
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Calismada KiT’den elde edilen veriler nitel olarak analiz edilmistir. Analiz neticesinde
¢ikan sonuglar betimsel olarak verilmistir. Bu dogrultuda, anahtar kavrama verilen cevaplarin
sayist ve bu cevaplarin cesidi degerlendirmeye alinmis ve smiflandirilmigtir. Ogretmen
adaylarinin yazdiklar: kelimeler “evrim ile ilgili kavramlar” seklinde kategorize edilmis, her
kategorideki kavramlarin sikliklar1 ve anlamsal iligkileri bir belirleyici olarak hesaplanmisgtir.
Evrim ile iliskili olmayan kelimeler ve en az iki kere tekrar edilmeyen kavramlar
degerlendirmeye alinmamustir. Katimcailardan toplamda 730 yanit elde edilmistir. Biitiin
yanitlar incelenmis ve katiimcilarin evrim ile ilgili iliski kurduklar1 kelimeler her iki
arastirmacinin ortak karariyla on ana kavram kategorisi ve kirk bes alt kavram kategorisi
olarak betimlenmistir. Yanitlardan 502’si evrim ile iliskilendirilmistir. Ancak yanitlarin 228,
evrim ile iligkili bulunmamis ya da verilen yanitlar en az iki kere tekrarlanmadig: igin ele
alinmamustir. Bu durumda 6gretmen adaylarinin vermis olduklar1 yanitlarin % 69'u evrim ile
iligkilendirilmis, % 31’i arastirmacilar tarafindan evrim ile iligkili bulunmamis ve
degerlendirmeye katilmamustir.

Bulgular

Veri analizinin sonucu olarak evrim ile iligskilendirilen kelimeler i¢in toplamda on
kategori ve kirk bes alt kavram kategorisi olusturulmustur.

Katilimailar evrim ile ilgili 502 kavramu iliskilendirmistir. Bu sonuglara gore evrim ile
ilgili baskin kategori bagkalasim (f=153)’dir. Bu kategoride katihmcilar degisim, zaman, stireg,
yenilik, koken, sudan karaya gegis, fosil ve diizen kavramlar: iizerinde durmuslardir. Bu
kategoride katilimcilarin en fazla tekrar ettigi kavram degisim (f=106)’dir. Bu sonug, 6gretmen
adaylarmin evrim ile degisim kavramini dogrudan iliskilendirdiklerini gostermistir.

Ikinci kategori, ogretmen adaylarmin evrim ile insanin evrimini (f=86)
iliskilendirdiklerini gostermektedir. Bu kategoride katilimcilar 6zelikle maymun (f=55) ve
insan (f=29) kavramlar1 tizerinde durmuslardir. Bu sonuglar 6gretmen adaylarinin evrim ile
maymun ve insan arasinda dogrudan iligki kurduklarmi gostermistir.

Uciincii kategori, 6gretmen adaylarinin evrim ile Darwin (f=61) ve Lamark (f=2)
iliskilendirdiklerini gostermektedir. Bu kategorinin frekansma bakildiginda, 6gretmen
adaylarmin evrim ile Darwin’i dogrudan iliskilendirdiklerini gostermistir.

Dordiincii  kategori, Ogretmen adaylarinin  evrim ile olusum (f=50)'u
iliskilendirdiklerini gostermektedir. Bu kategoride katihmcilar varolus, evrenin olusumu,
diinyanin olusumu, big-bang ve gezegen olusumu kavramlar: tizerinde durmuslardir.
Katilimcilarin en fazla tekrar ettigi ve aralarinda dogrudan iligski kurduklar ilk {i¢ kavram
varolus (f=17), evrenin olusumu (f=11) ve diinyanin olusumu (f=11)" dur.

Besinci kategori, 0gretmen adaylarinin evrim ile tiirlesme (f=44) iliskilendirdiklerini
gostermektedir. Bu kategoride katilimcilar mutasyon, adaptasyon, modifikasyon, dogal
seleksiyon, gen, gesitlilik ve tiir kavramlar1 tizerinde durmuglardir. Katilimcilarin en fazla
tekrar ettigi ilk kavramlar mutasyon (f=15) ve adaptasyon (f=12) olmustur.

Altina kategori, 0gretmen adaylarmin evrim ile canlilig1 (f=30) iliskilendirdiklerini
gostermektedir. Bu kategoride katilimcilar canlilar (f=14), bitki (f=6), hayvan (f=4), ilk canlilar
(f=3) ve dinozor (f=3) kavramlar1 tizerinde durmuslardir.
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Yedinci kategori, Ogretmen adaylarmin evrim ile deger yargilar1 (f=27)m
iliskilendirdiklerini gostermektedir. Bu kategoride katilimcilar sagmalik (f=8), inang (f=5),
diisiince 6zgiirliigii (f=4), din (f=4), ateizm (f=2), Islamiyet (f=2) ve giinah (f=2) kavramlari
tizerinde durmusglardir.

Sekizinci kategori, O0gretmen adaylarmin evrim ile bazi bilim dallarmi (f=17)
iliskilendirdiklerini gostermektedir. Bu kategoride katilimcilar genetik (f=9), kalittim (f=6) ve
biyoloji (f=2) kavramlari {izerinde durmuslar ve bu bilim dallarim1 evrim ile dogrudan
iligskilendirmislerdir.

Dokuzuncu Kkategori, Ogretmen adaylarmin evrim ile bilimselligi (f=17)
iliskilendirdiklerini gostermektedir. Bu kategoride katilimcilar bilim (f=8), merak (f=5) ve teori
(f=4) kavramlarini evrim ile dogrudan iliskilendirmislerdir.

Son kategori Ogretmen adaylarmin evrim ile yaradilis kurami (f=15)'m1
iliskilendirdiklerini gostermektedir. Bu kategoride katilimcilar yaradilis (f=10) ve Allah’'in
varlig1 (f=5) {izerinde durmuslar ve evrim ile yaradilis ve Allah’in varlig arasinda dogrudan
iligski kurmusglardir.

146 ogretmen adayindan 89'u, kelime iligkilendirme testinde (KIT) birinci kelime
olarak degisim (f=43), Darwin (f=36) ve maymun (f=10) kavramlarmni yazmislardir. Bu sonug,
ogretmen adaylarinin %61’inin “evrim” denildigi zaman zihinlerinde ilk animsadiklar:
kavramlarm bu ii¢ kavram oldugunu gostermistir.

Sonug, Tartisma ve Oneriler

Bu c¢alismada katilimce olan fen bilgisi 6gretmen adaylarmin % 31’inin evrimi iliskili
olmayan kelimelerle bagdastirmalar1 evrim konusundaki yanlis alg1 ve eksik bilgilerin mevcut
oldugunu ortaya koymustur. Ayn1 zamanda, evrim ile iliskilendirilen kelimelerin yaklasik
yarisinin ise degisim (% 21), Darwin (% 12), maymun (% 11) ve insan (% 6) oldugu
diistintildiiginde evrim teorisinin fen ogretmen adaylari tarafindan anlagilmasinda ¢ok
ylizeysel kalindig1r goriilmiistiir. Kozalak ve Ates (2014) tarafindan Tiirkiye’de yapilan
ve cogunlukla kararsiz olduklarini belirtmislerdir. Bloom (1989) ise ilkogretim fen 6gretmen
adaylarmin bilim, teoriler ve evrim konularindaki diisiincelerini arastirdig1 calismada,
katilimalarin bilimsel teoriler konusunda 6nemli kavram yanilgilarinin ve inanglarmin
bulundugunu ortaya koymustur. Evrim teorisi hakkinda diinya genelinde de yanls alg1 ve
inancglar mevcuttur. Ornegin Williams (2009), ingiltere’de bile insanlarin sadece % 54’iiniin
Tiirlerin Kokeni adli kitab1 Charles Darwin’in yazdigmi bildigini belirtmistir. Bu sonug,
Darwin’in kendi tilkesinde bile yeterince anlasilmadiginin bir gostergesidir. Ayrica Graf ve
Soran (2011), Almanya ve Tiirkiye’de bulunan iki tiniversitede egitim goren biyoloji 6gretmen
adaylarmin evrim bilgisini ve inanglarmi inceledigi ¢alismasinda, evrimin beklendigi gibi
kabul gormedigini, ozellikle Tiirk Ogrencilerin evrimin gercekligi konusunda ikna
olmadiklarin1 gostermistir (Akt: Acar, 2011). Miller, Scott & Okamoto’'nun 2006 yilinda
yaptiklar: uluslararasi bir arastirmanin sonuglarina gore ise tilkemiz 34 {ilke arasinda evrimi
benimseyenlerin orant % 25 ile en son sirada yer almaktadir. Ayni ¢alismada ABD ise,
Tiirkiye'nin hemen 6niinde sondan ikinci sirada yer almistir.
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Bu calismada evrim ile ilgili yanitlarin oraninin % 69 olmas1 6grencilerin {iniversite
egitimleri siiresince evrim konusunda ilerleme katettiklerini ancak mutasyon, rekombinasyon,
adaptasyon, seleksiyon, izolasyon, kalitim, varyasyon ve go¢ gibi kavramlarla evrim teorisini
biitiinlestirilemedikleri goriilmiistiir. Ozbay (2011) da yaptig1 calismasinda, ortadgretim
ogrencilerinin evrim teorisi ve evrimin temel mekanizmalar ile ilgili sorulara verdikleri
cevaplarin ortalamasmin diisiik oldugunu bildirmistir.

Findley, Lindsey ve Watts (2001), evrim teorisi ile dini inan¢ arasinda bir iligki
oldugunu ve bu iligkinin de evrimi 6grenmeye engel tegkil ettigini belirtmistir. Kése (2010),
yaptig1 arastirmaya katilanlarin ¢ogunun evrimi reddettiklerini bildirmis, benzer sekilde Acar
(2011) da, 6gretmenlerin evrim teorisine karsi kararsiz olduklarini belirtmistir. Bu durum
kendini, yapilan bu ¢alismada da gostermis ancak 146 katilimcidan alinan evrim ile
iliskilendirilmig toplam 502 yanitin sadece 27’sinin deger yargilar1 ve 15’inin de yaradilis
kuramu ile ilgili olmas1 buna karsin az da olsa 17 yanitin ise bilimsellik ile ilgili olmas1 bu
durumun degismeye basladiginin gostergesi kabul edilmis, fen bilgisi 6gretmen adaylarinin
din ile bilim ayrimini nispeten yapabildiklerini gdstermistir.

Simsek ve Tezcan (2008), fen kavramlariyla ilgili diistincelerin gelisiminde; soyutluk
derecesi, karmagikligi, giinliik konusma diliyle benzerligi/farklilig1 gibi faktorlerin etkili
oldugunu bildirmislerdir. Evrim konusunun da iligkili oldugu kavramlar bakimindan soyut
oldugu gozoniine alindiginda, s6z konusu zorlugu ortaya gikarmis ve yapilan bu ¢alismada
da cok yiiksek oranlarda olmasa da kendini gostermistir. Fen bilgisi 6gretmen adaylarinin
evrim ile iliskilendirdikleri kelimelere bakildiginda degisim, Darwin, maymun ve insan en fazla
tekrar edilen kelimeler olmustur. Evrim konusu iginde aslinda 6énemli bir yere sahip olan
mutasyon, adaptasyon, modifikasyon, dogal seleksiyon, gen, tiir ve kiken gibi kavramlar 6gretmen
adaylar1 tarafindan daha az belirtilmistir. Bu da evrim konusu i¢in; kavram olusturma,
kazanma ve gelistirmede daha soyut olan bu kavramlarin algilanmasinda zorluk yasandigimin
bir gostergesi olarak ele aliabilir.

Alanyazinda mevcut bir¢ok calismada (Ozdemir, 2008; Apaydin & Siirmeli, 2009;
Annag & Bahgekapili, 2012) Tiirkiye’de evrim teorisinin biiyiik dl¢iide benimsenmedigi, evrim
teorisinin kabul gorme oranlarinin ¢ok diisiik oldugu ve bu sorunlarin evrim teorisinin igerik
bilgilerine yénelik eksikliklerden kaynaklandig1 belirtilmistir. Ayrica Yiice ve Onel (2015), fen
bilgisi 6gretmen adaylarinin birgok bilimsel teoriyi anlama ve kabul diizeylerini inceledikleri
calismada katilimcilarin yaklasik % 89'u gen teorisini, % 84’11 atom teorisini, % 80’1 hiicre
teorisini, % 61’i germ teorisini bilimsel bir teori olarak kabul ederken, fen bilgisi 6gretmen
adaylarinin evrim teorisini anlama ve kabul diizeylerinin sadece % 54 oldugunu
belirtmislerdir.

Evrim teorisinin yaradilis kuramui ile iliskilendirilip din ile bagdastirilamamasi; pek ¢ok
soyut kavram igermesi; gogunlukla canli ve 6zellikle de insan evrimi olarak algilanip insanin
maymundan geldigi seklinde yorumlanmasi; evrenin ve gezegenimizin kimyasal ve fiziksel
boyutlardaki degisimi yani cansiz evrim siireci ile iligskilendirilmemesi bahsedilen bu
sorunlara sebebiyet vermektedir. Bu sorunlarin giderilip degisim mekanizmalarinin ve ilgili
kavramlarin ogrencilere ilkogretimden yiiksek 6grenime kadar olan siirecte kavratilmasi
konunun tam olarak anlasilmasini kolaylastiracaktir.

Anahtar Sozciikler: Evrim, Fen 6gretmen adaylari, Kelime iligskilendirme testi
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