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ABSTRACT

Biotechnology is a concept that is often used in conjunction with gene technologies and genetic
recombination (a new combination of genetic material) as a collection of technologies that enable
living organisms or their products to be used to change human life and environment in a positive
way. The aim of this study is to determine the knowledge and attitude values of prospective
teachers studying in science and primary education classroom teaching with a special focus on
biotechnology. The study was conducted with a total of 132 teacher candidates, 68 of them from
the Department of Mathematics and Science Education, Science Education Department and 64 of
them were from the Department of Primary Education, classroom teaching department of an
Education Faculty in the academic year of 2018-2019 in autumn season. The data collection tools
used in the study consisted of two scales: “Biotechnology Information Scale” and “Biotechnology
Attitude Scale”, taken from the literature. “The Biotechnology Information Scale” was prepared
according to the 3-point Likert type in order to determine the level of knowledge of prospective
teachers on biotechnology. The Cronbach's alpha reliability coefficient was calculated as ,70 in the
examination of internal consistency test of the scale. “The Biotechnology Attitude Scale” was
prepared according to the 5-point Likert type and was composed of 22 questions. Cronbach Alpha
reliability coefficient was calculated as .81 in the examination of internal consistency test of the
scale. As a result of the analyzes, it was examined whether there is a significant difference between
biotechnology knowledge levels and gender in terms of biotechnology according to the
departments where the teacher candidates are registered. The obtained results showed that
contrary to the literature, there was a difference in favor of science teacher candidates however;
this difference was not statistically significant between the knowledge level of science teacher
candidates and that of prospective classroom teacher candidates. Similarly, the results of the
attitude test showed that there was a difference between the science teacher candidates and the
classroom teacher candidates but this difference was not statsitically significant either.
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INTRODUCTION

The term “biotechnology” is derived from the words biology and technology and has been described in various
ways. The first definition was made by Karl Ershy in 1919 as the processes during which the raw materials were
converted into new products with the help of biological systems (URL1). Today, this definition has been further
extended with the inclusion of a sum of technologies that enable the use of living organisms or their products in
a way that positively changes human life and the environment, and has often been used in conjunction with gene
technologies and genetic recombination (the novel composition of genetic material) (Ozcengiz, 2002). Regardless
of how different the definitions have become over the years, they have something in common which is the
studies conducted towards creatures and creatures’ life, particularly those conducted with a view to making the
human life easier and providing the human being with great opportunities for a healthier life and also facilitating
exchange of genetic materials among all the living organisms (Yesilbag, 2004). In the light of these definitions, it
can be deduced that biotechnology is related to all the developments in the direction of increasing life standards
of living by affecting the life of all living things. Biotechnological developments will vary depending on the speed
of technological developments and the change in attitudes towards ethics. Micro-organisms, plants and animals
have been used in the studies conducted for this purpose (Ozel et al, 2009; Tiirker & Pakmaya & 2008; Deniz et
al, 2008; Ustiin & Demirci, 2016).

Developments in biotechnology and new methods used in biotechnology allow us to change the genetics of
organisms and to use them or their products in different fields. Nevertheless, natural genetic events such as
mutation and genetic recombination are already included in these biotechnological applications. However,
biotechnology when it is based on in vitro manipulation of DNA differs from its previous applications;
biotechnology allows scientists to change certain genes and transfer them to very different organisms such as
bacteria, plants and animals. Biotechnology, however, provides numerous medical contributions to the diagnosis
and treatment of diseases. A significant benefit of biotechnology studies is the identification of gene mutations
responsible for genetic diseases and thereby providing evidences that would prevents (Campbell & Reece,
2005). Modern moleculer biotechnology represents a radical novelty. This includes a range of technologies which
are; biotechnology with its large definition referring to putting biological systems and treatments into actions,
recombinant covering DNA and gens products manipulations, DNA technology and molecular biology which

brings these two technology together (Thomas, 2004).

Due to scientific and technological developments, there appeared a need to change the science curriculum.
parallel to scientific and technological developments, curricula should be structured to include the social and
environmental implications of science and technology. In this context and given its’ rising cultural, social, political
and economic values, many researchers argue that biotechnology should take part in the education system.
(Lewis & Wood-Robinson, 2000; Marbach-Ad, 2001; Stewart & VanKirk, 1990). These are: biotechnology which

refers to the implementation of biological systems and processes with the general definition; recombinant DNA
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technology including manipulation of DNA and gene products and the molecular biotechnology that combines

these two technologies (Thomas, 2004).

After 1990s, rapid developments in molecular biology and gene technology with biotechnology applications and
international projects have been the most popular topics. Human Genome Project, based on the knowledge of
human genetic structure, has attracted the attention of the whole world and gene technology has started to
show its effect in all areas of life (Arda, 2004). Modern biotechnology along with the information technology is
one of the most important technologies that are expected to provide the most important contribution to the
well-being of humanity in the 21st century. Biotechnological developments have created new opportunities for
change depending on globalization. For this reason, biotechnology is seen as an opportunity to fight against

disease, hunger and poverty (Topal, 2007: 46-47).

Since molecular biology is a technology dependent on scientific research and the fundamental of science, open
to innovation and rapidly developing with unlimited potential, modern biotechnology has become a point that
can deeply affect the traditional agricultural economies of countries, especially with transgenic plants. The
practices of modern biotechnology in human medicine continue to grow with significant contributions to the

protection of human health, which is invaluable to be measured by economic criteria (Yurdusev, 2002).

Biotechnological practices have brought with them cultural, social, political and economic debates. (Klop, et al.,
2010). The main issues of these discussions are; social and moral frameworks of biotechnological applications
(Pardo, Midden & Miller, 2002), general knowledge of people on biotechnology (Qin & Brown, 2007), individuals'
biotechnology thoughts and attitudes (Pardo, Midden & Miller, 2002), and students' knowledge and attitudes
towards genetically modified organisms (GMOs) (Dawson, 2007; Dawson & Schibeci, 2003; Klop et al., 2010;
Lamanauskas & Makarskaitka-Petkevicien, 2008; Prokop, LeSkovda, Kubiatko & Diran, 2007). This situation
requires individuals to be able to critically evaluate the advantages and risks of biotechnology applications

(Kidman, 2010).

The purpose of the science education given in schools alongside students learning basic science concepts should
be to increase the curiosity and interest towards science and develop their scientific thinking skills (Kidman,
2010). Due to scientific and technological developments, science curriculum needs change. With the recent
scientific developments, the science curriculum has been updated several times (MoNE, 2005, 2007, 2013, 2017).
When examining the related educational programme, in Turkey, it can be noticed that efforts have been made
to lay down the foundations of biotechnology and genetic engineering education starting from elementary school
(Dargin, 2003). The main purpose of biotechnology and genetic engineering education is to give people a general
perspective and to make them aware of the latest developments (Klop & Severiens, 2007). Learning the basic
information about the subject at an early age is of great importance in developing a correct and logical attitude.
In this sense, some deficiencies and necessity for making certain arrangements and regulations in genetic

engineering and biotechnology education still stand out.
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Developments in biotechnology and genetic engineering are generally followed from media and internet, not
from educational institutions. Ocal (2012) in his study with science teachers, directed a question to teachers,
“What is the most useful resource for biotechnology?”, 52.2 % of them replied the question as “the internet”
and this response proves the situation. Given the multiplicity of unfounded information on websites, this can
lead to the adoption of unrealistic ideas and prejudice against this important issue due to misinformation in the
media. In order to address this kind of potential problem and to draw attention to this important topic, necessary
arrangements should be made by taking into account the latest developments in our education programs in
biotechnology and genetic engineering and biotechnology and genetic engineering education should be given by

appropriate methods.

When we look at the education programs of developed countries in biotechnology and genetic engineering
education, it can be said that America and Japan give more importance to biotechnology and genetic engineering
than other countries (Kaya, 2009). According to Saminather (2006), America is the center of biotechnology and
genetic engineering. The budget allocated to this field is quite high and people's interests are increasing day by
day. According to the same researcher, the most important problem in the field of biotechnology is that what is
taught in the field of biotechnology does not correspond with the skills and knowledge needed in practice. It was
emphasized that the necessary biotechnological skills could not be gained through the given biotechnology
training. In order to solve this problem, classes for applications of biotechnology have been created in colleges
in the United States of America. As a result of the research done in Japan, it was seen that the Japanese people
were familiar with the terms and applications of biotechnology and genetic engineering. They often encountered
these concepts in areas such as television, magazines and internet. The Japanese thought that biotechnology

would be an important source of livelihood in the future (Maekawa & Macer, 2004; Kaya, 2009).

When looking at genetic engineering and biotechnology education in Turkey since 1998 it was seen that the
genetic engineering and biotechnology education were given at different educational levels (Semenderoglu &
Aydin, 2014). However, when the education programs in primary, secondary and higher education are examined,
it is seen that genetic engineering and biotechnology issues are not sufficiently covered and biotechnology and
genetic engineering are not adequately updated. Attempts towards fitting the subjects of the curriculums into
only one unit can provide evidence that adequate level of attention is not given to biotechnology and genetic

engineering (Altiparmak, 2005).

In the researches, it has been found that teachers have prejudiced and negative attitudes towards biotechnology
and biotechnology applications (Fonseca, et al., 2011; Turkmen & Darcin, 2007). In the researches that examined
the students' perspectives and attitudes towards the applications of biotechnology, it was determined that the
students found biotechnological applications unnecessary and showed negative attitudes towards them
(Erdogan, et al., 2009; Stirmeli & Sahin, 2010). In his study, Kidman (2010) compared to the views of teachers

and students about the applications of biotechnology, and concluded that while teachers looked at the situation
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from an ethical point of view in biotechnology, students approached them based on weight of subjects on the

agenda, in other words they are interested in the most popular ones such as cloning and gene technology.

There are numerous researches on attitude towards biotechnology applications. Lock, Miles and Hughes (1995)
and Chen and Raffan (1999) concluded that students’ attitudes changed positively after taking courses on
biotechnology and biotechnology applications while Olsher and Dreyful (1999) and Dawson and Schibeci (2003)
concluded that taking biotechnology lessons did not affect students' attitudes. Lock and Miles (1993) found that
students developed a positive attitude towards the use of biotechnological applications on plants and bacteria
but showed negative attitudes towards the use of biotechnological applications on animals. In his study, Dawson
(2007) concluded that the students in the lower class have more positive attitudes towards biotechnology
applications than the upper classes. However, Gunter, Kinderlerer and Beyleveld (1998) stated that students in

upper classes developed a more positive attitude towards biotechnology applications.

Researchers argue that gender is one of the most important factors affecting attitudes towards biotechnology
applications. Prokop et al. (2007) and Qin and Brown (2007), in their study on biotechnology applications, have
found that men have more positive attitudes than women. Moerbeek and Casimir (2005) concluded that women

have more positive attitudes than men.

Biotechnology is included in the Science program, but there are only a few researches at the university level that
investigate the attitudes of science prospective teachers towards biotechnology applications (Stirmeli & Sahin,

2010; Turkmen & Darcin, 2007; Yiice & Yalgin, 2012).

Being the adults of tomorrow and prospective teachers, young people have important thoughts about
biotechnology (Dawson & Schibeci, 2003). The negative attitudes of teachers towards biotechnology applications
prevent students from understanding these subjects in a sufficient way and even inhibit a meaningful learning
to take place. Therefore, the attitudes of teachers towards biotechnology applications is of crucial importance.
In this context, the main purpose of this study is to identify the knowledge and attitudes of science and classroom

teachers towards biotechnology applications.
METHOD

In this study, quantitative research method (survey) was used to determine the science and classroom teacher
candidates' knowledge about biotechnology and their attitudes towards biotechnology applications. Field survey
studies are a type of research conducted to determine the current situation. The answers to the questions of
what the current state of the event or problem to be investigated is, and where we are in this situation, are
sought in this type of studies. In such researches, the sample is kept quite wide. Surveys are the easiest way to
reach this type of large sampling. More quantitative data are collected through surveys. With the statistical

analysis of quantitative data, it is tried to make generalizations as a result of the research. Here, survey prepares
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the necessary foundations for case studies and provides an environment for the problem to be investigated

(Cepni, 2009). “In this study, research and surveying ethics rules are followed during applications”.
Sample

The sample of the study consisted of a total of 132 pre-service teachers, 68 (46 girls and 22 boys) of them
enrolled in the Department of Science Teaching and 64 (44 girls and 22 boys) of them enrolled in the classroom
teaching department registered to the Department of Classroom Teaching at Agri ibrahim Cegen University,

Faculty of Education in 2018-2019 academic years.
Data Collection Tools

In this study, two data tools, namely “Biotechnology Information Scale” and “Biotechnology Attitude Scale”,
which were taken from the concept of biotechnology (Yiice, 2011), were used. The data collection tools were
applied to prospective teachers in the departments of Science Education and Classroom Teaching in the Faculty
of Education of Agri ibrahim Cegen University in the academic year of 2018-2019. Teacher candidates were asked
to mark one of the following three options; ‘True’, ‘No Idea’ or “‘Wrong’” which are prepared in line with the 3-
point Likert type information scale consisting of 22 items related to biotechnology. Then, they were asked to
mark one of the following five options; terms “Strongly Disagree”, “Disagree”, “Undecided”, “Agree" or “Strongly
Agree”’ which are prepared in line with the 5-point Likert type attitude scale consisting of 22 items on the subject

of biotechnology.

Data Analysis

The data obtained from the surveys were analyzed according to frequency and percentage distribution with SPSS
program. The numbers in the questionnaire prepared according to the 3-point Likert type, were coded as the
“True” option (3), for the option “No idea” (2) and for the “Wrong” option (1). The numbers in the questionnaire
prepared according to the 5-point Likert type, were coded as following in reverse order for the option “Definitely
Agree” (5), for the option “Agree” (4), for the “Undecided” option (3), for the “Disagree” option (2), for the

“Strongly Disagree” option (1).
FINDINGS (RESULTS)

The findings of this study, which was conducted on classroom teaching and science education teacher candidates'
biotechnology knowledge and their attitudes towards biotechnology applications, were presented in the tables

below.

According to Kim, H. Y. (2013), the number (z-scores) obtained by dividing Skewness Kurtosis values by their

standard errors between -1,96 and +1,96 are sufficient for normal distribution. In this respect, statistical normal
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distribution, Skewness and Kurtosis values were examined and it was seen that the z-scores of the male and
female pre-service teachers for the knowledge test were 1,78 and -,38, respectively, and it was accepted that

they showed a normal distribution.

In the study, Skewness Kurtosis values of the knowledge test results of the sample were taken and distribution
evaluations were made according to the departments. Skewness Kurtosis values of science teacher candidates (-
1,608; -0,451) and Skewness Kurtosis values of teacher candidates were found to be (-1,371; 0,972). It was seen
that the data obtained from the knowledge test results of both teacher trainees showed statistically normal
distribution. The results of attitude test of female and male teacher candidates were statistically significant but
Skewness and Kurtosis values for female teacher candidates were (0,801; 0,669) and for male teacher candidates
were (-0,165, -1,114) and the results showed normal distribution. The results of attitude test obtained from
science teacher candidates and classroom teacher candidates were statistically significant but Skewness and
Kurtosis values for science teacher candidates were (1,061; 0,181), for primary teacher teachers were (0,121; -

1,133) and the results were showed normal distribution.

Table 1. Group Statistics

Department N Mean Std. Deviation
Science 68 2,2400 ,16657
Primary 64 2,2642 ,15639

As shown in Table 1, statistical information about science teacher candidates and classroom teacher candidates
were given. According to this information; prospective science teachers are consisted of 68 students and
classroom teacher candidates are consisted of 64 students. In both groups, the Biotechnology Knowledge Test
average (2,24 and 2,26) and the in-group standard deviations of the groups (0,16 and 0,15) were close to each

other.

Table 2. Science and Class Teacher Candidates Knowledge Scale t-Test Results

F Sig. t Sig. (2-tailed)
Equal variances assumed -,860 ,391
,396 ,530
Equal variances not assumed -,862 ,390

(p>,05)

Table 2 shows that there is no statistically significant difference between the independent t-test results of
prospective science teacher candidates and classroom teacher teacher candidates. Although there was a slight
difference among the biotechnology knowledges of science teacher candidates and classroom teacher
candidates this difference was not statistically significant (p=,391 for equal variances assumed and p=,390 for

equal variances not assumed).
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Table 3. Teacher Candidates’ Bitotehnology Knowledge Statistical Results by Gender

Gender N Mean Std. Deviation
Female 90 2,2545 ,17168
Male 42 2,2457 ,13913

As shown in Table 3, statistical information related to the gender of the prospective science teacher candidates
and the teacher candidates of the classroom teachers was given. According to this information; the total number

of females were 90 students, and the total number of males were composed of 42 students in the sample.

In both groups, the average of Biotechnology Knowledge Test (2,25 for female and 2,24 for male students) and
in-group standard deviations of the groups (0,17 for females and 0,14 for male students respevtively) were close

to one another.

Table 4. Biotechnology Knowledge Test t-Test Results According to Gender of Teacher Candidates

F t Sig. (2-tailed)
Equal variances assumed ,293 ,770
1,78
Equal variances not assumed ,316 ,753

(p>,05)

It is understood that there was no statistically significant difference between the results of independent t-test
between male and female teacher candidates' Biotechnology Knowledge Scale T-test (P> .05). According to this
result, it can be said that female teacher candidates and male teacher candidates' biotechnology knowledge are

the same. (p=,770 for equal variances assumed and p=,753 for equal variances not assumed).

Table 5. Biotechnology Attitudes t-Test: Interdepartmental

. Sig. Mean
F Sig. t df (2 tailed) Difference
Equal variances assumed ,161 130 ,873 ,00952
1,732 ,191
Equal variances not assumed ,160 126,482 ,873 ,00952

(p>,05)

Table 5 shows the results of the Biotechnology Attitude Scale t-test among science teacher candidates and
classroom teacher candidates. When these results are examined, it is understood that there is no statistically
significant difference between the two groups and even the averages between the groups are very close to each

other (p=,873 for equal variances assumed and p=,873 for equal variances not assumed).
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Table 6. Interdepartmental Biotechnology Attitudes t-Test by Gender

. Sig. Mean
F Sig. t df (2-tailed) Difference
Equal variances assumed -122 130 ,903 -,01136
Equal variances not 022 /881
9 122 85647  ,903 01136
assumed
(p>,05)

Table 6 shows the results of t-test according to gender of biotechnology attitude questionnaires of science
teacher candidates and classroom teacher candidates. It is understood that there is no statistically significant
difference between classroom teacher and science teacher, female and male teacher candidates' attitudes
towards biotechnology according to their gender (p=,903 for equal variances assumed and p=,903 for equal

variances not assumed).

CONCLUSION and DISCUSSION

Students' biotechnology knowledge shows a significant difference according to the universities they are studying.
For example, it is determined that science students who are studying at Gazi University have more knowledge
about biotechnology than students of Caucasus University (Ylce, & Yalgin, 2012). In this study, it was found that
the knowledge of science teacher and classroom teacher candidates were insufficient in terms of the
biotechnology knowledge level and this difference was not statistically significant although there was little

difference between these two groups in favor of science teacher candidates.

Table 4 shows that there is no statistically significant difference between the results of independent t-test
between female and male teacher candidates (P>,05). According to this result, it can be said that female teacher
candidates' biotechnology knowledge are the same with the male stidents’ biotechnology knowledge level.
Similar to this study, it was concluded that students' biotechnology knowledge does not show a significant
difference according to their gender. In the studies carried out in Turkey, high school and university students'

knowledge about biotechnology did not differ in terms of their gender (Ozel et al., 2009; Usak, et al., 2009).

Table 5 shows the results of the biotechnology attitude scale t-test among science education and classroom
teacher candidates. When these results are examined, it is understood that there is no statistically significant

difference between the two groups and even the averages between the groups are very close to each other.

Based on the results in Table 6 about the male and female teacher candidates of classroom teaching and science
education, it is understood that there is no statistically significant difference between their attitudes towards
biotechnology according to their gender. This result shows a contradiction to study of that of Prokop et al. (2007)

concluding that men have more positive attitudes towards biotechnology applications than women and also
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these result is in contradiction to the results of the study conducted by Moerbeek & Casimir (2005) stating that
women have more positive attitude than men. It is understood that the result of this study is due to the

inadequate of biotechnology knowledge of both classroom teaching and science education teacher candidates.

In a study that Dawson and Schibeci (2003) conducted, they concluded that very few students agreed to place
the human gene in animals. According to this, it is seen that the attitudes of the students towards the applications

of biotechnology vary with the purpose of the application (Chen & Raffan, 1999; Massarani & Moreira, 2005).

As a result of similar studies conducted with 12-17 age groups, it was determined that most of the students
accepted the use of microorganisms in biotechnological methods (Dawson & Schibeci, 2003; Dawson, 2007). In
this case, it is understood that the rate of acceptance of the genetic modification performed in microorganisms
varies according to the age of the student and this change is thought to originate from the level of education.

Modification of human genes for the treatment of diseases is also widely accepted by the students.

As a result of this study, it was seen that there was no significant difference between the pre-service science
teachers and pre-service classroom teachers’ knowledge levels about biotechnology. This situation is thought to
be due to the fact that biotechnology subjects could not be included in science courses in primary and secondary
school curricula. It is because of biotechnology subjects could not be included in the biology courses in the
curriculum of high school curriculum and university science teaching and classroom teaching departments and

also that there was no biotechnology course in the science curriculum.

RECOMMENDATIONS

As we are living in an age where the limits of ethics are being forced by biotechnological applications force the
ethical boundaries, the inadequacy of the pre-service teachers' knowledge is related to the fact that these
matters are not adequately addressed in the curriculum will increase our concerns about the future. With this
justification, it is highly recommended that socio-scientific issues like biotechnology should be given as more
importance in Turkey as they are in other developed countries. Considering the results obtained from the
research, as individuals of today and our future, it is thought that learning the attitudes of university students
about biotechnology studies is important in terms of learning about their attitudes towards science and

preparing programs to change and improve their potential negative attitudes.

ETHICAL TEXT
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FEN BILIMLERI VE SINIF OGRETMENLIGi OGRETMEN ADAYLARININ
BiYOTEKNOLOJi HAKKINDAKI BiLGi DUZEYLERi VE TUTUMLARI

0z

Biyoteknoloji, canli organizmalarin ya da onlarin Griinlerinin insan yasamini ve g¢evresini olumlu
yonde degistirecek bicimde kullaniimasini saglayan teknolojilerin bir toplami olarak cogunlukla gen
teknolojileri ve genetik rekombinasyon (genetik materyalin yeni bilesimi) terimleri ile birlikte
kullanilan bir kavramdir. Bu arastirmanin amaci, fen bilimleri ve sinif 6gretmenliginde 6grenim
goren 6gretmen adaylarinin biyoteknoloji kavramiyla alakali bilgi duzeylerini ve tutum degerlerini
belirlemektir. Arastirma 2018-2019 akademik déneminde Agri ibrahim Cecen Universitesi Egitim
Fakiiltesi Matematik ve Fen Bilimleri Egitimi B6liim{ Fen Bilimleri Ogretmenligi Anabilim Dali’nda
dgrenim goéren 68 (22 erkek 46 kiz) 6gretmen adayi ve Temel Egitim Bélimi Simif Ogretmenligi
Anabilim Dali’'nda 6grenim goren 64 (22 erkek 42 kiz) 6gretmen adayi olmak lizere toplam 132
kisiyle ylrGtalmustir. Arastirmada kullanilan veri toplama araclari literatiirden alinan
‘Biyoteknoloji Bilgi Olgegi’ ve ‘Biyoteknoloji Tutum Olgegi’ olmak lizere iki dlgekten olusmaktadir.
‘Biyoteknoloji Bilgi Olcegi’ ogretmen adaylarinin biyoteknoloji konusunda bilgi diizeylerini
belirlemek amaciyla 3’lii likert tipine gére hazirlanmis ve 22 sorudan olusturulmustur. Olgegin ic
tutarlik sinamasinda Cronbach Alfa gilivenirlik katsayisi ,70 olarak hesaplanmistir. ‘Biyoteknoloji
Tutum Olgegi’ ise dgretmen adaylarinin tutum diizeylerini élgmek icin 5’li likert tipine gére
hazirlanmis ve 22 sorudan olusturulmustur. Olcegin i¢ tutarlik sinamasinda Cronbach Alfa
glvenirlik katsayisi ,81 olarak hesaplanmistir. Yapilan analizler sonucunda 6gretmen adaylarinin
bolimlerine gére hem biyoteknoloji ile ilgili bilgi diizeyleri arasinda hem de cinsiyetleri arasinda
anlamli farkhliklarin olup olmadigina bakilmistir. Elde edilen sonuglar literatlirdeki sonuglardan
farkh olarak fen bilgisi 6gretmen adaylari ile sinif 6gretmenligi 6gretmen adaylarinin biyoteknoloji
bilgi duzeyleri arasinda fen bilgisi 6gretmen adaylari lehine bir farkliigin oldugunu ancak bu
farkhhgin istatistiksel olarak anlamh olmadigini géstermistir. Tutum testi sonuglari ise benzer
sekilde fen bilgisi 6gretmen adaylari ile sinif 6gretmenligi 6gretmen adaylari arasinda bir farklilik
oldugunu ancak, bu farklihgin yine anlamh diizeyde olmadigini géstermistir.

Anahtar Kelimeler: Ogretmen adaylari, fen egitimi, sosyo bilimsel konular, biyoteknoloji.
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GiRIS

Biyoteknoloji, biyoloji ve teknoloji kelimelerinden tiiretilmis ve bu teknoloji cesitli sekillerde tanimlanmustir. ilk
tanimi 1919 yilinda Karl Ershy tarafindan biyolojik sistemlerin yardimiyla hammaddelerin yeni Grinlere
donisturildagi islemler seklinde yapilmistir (URL1). Glinlim{izde ise, bu tanim, canli organizmalarin ya da onlarin
Urlnlerinin insan yasamini ve gevresini olumlu yonde degistirecek bicimde kullaniimasini saglayan teknolojilerin
bir toplamini icerecek sekilde genisletilmis, ¢cogunlukla gen teknolojileri ve genetik rekombinasyon (genetik
materyalin yeni bilesimi) terimleri ile birlikte kullanilir hale gelmistir (Ozcengiz, 2002). Yapilan tanimlar ne kadar
farkhlasirsa farklilagsin ortak noktanin canlilar ve canlilarin yasamina yoénelik, 6zellikle insan yasamini
kolaylastiracak ve insanlari daha saglikli yasatma konusunda biyik imkanlar saglayacak ve tim canli
organizmalar arasinda genetik materyal degisimi yapmayr mimkiin kilacak galismalar oldugu gorilmektedir
(Yesilbag, 2004). Bu tanimlar 1siginda biyoteknolojinin tim canhlarin yasamina etki ederek onlarin hayat
standardini yikseltecek yondeki gelismelerin tiima ile iligkili oldugu ¢ikarsanabilir. Biyoteknolojik gelismeler
teknolojik gelismelerin hizi ve etik yondeki tutumlarin degisimine bagh olarak degisecektir. Bu amagla yapilan
calismalarda mikroorganizmalar, bitkiler ve hayvanlari kullanilmistir (Ozel vd, 2009; Tiirker, Pakmaya, 2008;

Deniz, vd, 2008; Ustiin ve Demirci, 2016).

Biyoteknolojideki gelismeler ve biyoteknoloji kullanilan yeni yéntemler organizmalarin genetigini degistirmeye
ve bunlari ya da bunlarin Griinlerini daha farkl alanlarda da kullanmamiza olanak tanimaktadir. Yine de mutasyon
ve genetik rekombinasyon gibi dogal genetik olaylar zaten bu biyoteknolojik uygulamalarin icinde yer almaktadir.
Ancak DNA’'nin in vitromanipiilasyonuna dayal olan biyoteknoloji, daha &nceki uygulamalarindan farkhdir;
biyoteknoloji, bilim insanlarinin belirli genleri degistirmesine ve onlari bakteri, bitki ve hayvan gibi birbirinden
oldukca farkli canlilara aktariimasina imkan saglar. Bununla birlikte, biyoteknoloji, hastaliklarin tanisi ve
tedavisinde tibbi yonden sayisiz katkilar saglamaktadir. Biyoteknoloji ¢alismalarinin gozle gorilir bir yarari,
genetik hastaliklardan sorumlu gen mutasyonlarinin belirlenmesi ve bu sekilde tani, tedavi ve bu kosullarin
o6nlenmesine giden yollara gétiirecek muhtemel bulgulari saglamasidir (Campbell ve Reece, 2005; Turan & Kog,
2012). Modern molekiiler biyoteknoloji, radikal bir yeniligi temsil etmektedir. Bu radikal yeniligin iginde bir dizi
teknoloji yer almaktadir. Bunlar: genel tanimiyla biyolojik sistem ve islemlerin uygulamaya gegirilmesi anlamina
gelen biyoteknoloji; DNA ve gen Urinlerinin manipilasyonunu kapsayan rekombinant (yeniden bilesen) DNA

teknolojisi ve bu iki teknolojiyi bir araya getiren molekiiler biyoteknolojidir (Thomas, 2004).

Bilimsel ve teknolojik gelismeler nedeniyle, bilim mifredatini bilimsel ve teknolojik gelismelere paralel olarak
degistirme ihtiyaci ortaya ¢cikmistir, miifredat bilim ve teknolojinin sosyal ve ¢cevresel sonuglarini icerecek sekilde
yaptlandiriimalidir. Bu baglamda ve yiikselen kiiltiirel, sosyal, politik ve ekonomik degerleri géz dniine alindiginda,
bircok arastirmaci biyoteknolojinin egitim sisteminde yer almasi gerektigini savunmaktadir (Lewis & Wood-

Robinson, 2000; Marbach-Ad, 2001; Stewart ve VanKirk, 1990 ). Bunlar: biyolojik sistemlerin ve siireglerin genel
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tanim ile uygulanmasini ifade eden biyoteknoloji; DNA ve gen Griinlerinin manipillasyonunu iceren rekombinant

DNA teknolojisi ve bu iki teknolojiyi birlestiren molekiler biyoteknoloji konularidir (Thomas, 2004).

1990’lardan sonra biyoteknoloji uygulamalari ve uluslararasi projeler ile molekiiler biyolojideki ve gen
teknolojisindeki hizl gelismeler en popiiler konulardan birisi olmustur. insanin genetik yapisinin bilgisine dayanan
insan Genom Projesi tiim diinyanin ilgisini cekmis ve gen teknolojisi yasamin her alaninda etkisini gdstermeye
baslamistir (Arda, 2004). Modern biyoteknoloji, bilisim teknolojisi ile birlikte 21. ylizyilda insanligin refahinda en
onemli katkiyi saglamasi beklenen teknolojilerin basinda gelmektedir. Biyoteknolojik gelismeler kiiresellesmeye
bagh olarak yeni degisim firsatlari yaratmistir. Bu nedenle hastalik, aglik ve yoksullukla miicadele agisindan bir

savasim firsati olarak gorilmektedir (Topal, 2007).

Molekiler biyolojinin bilimsel arastirma ve altyapisina bagimli, yenilikgilige (innovasyon) agik ve ¢ok hizli gelisen,
potansiyeli sinirsiz bir teknoloji olmasindan dolayi, modern biyoteknoloji 6zellikle transgenik bitkilerle tlkelerin
geleneksel tarim ekonomilerini derinden etkileyebilecek bir noktaya gelmektedir. Modern biyoteknolojinin
beseri hekimlikteki uygulamalari ise, ekonomik kistaslarla olcilemeyecek kadar degerli olan insan saghiginin

korunmasinda 6nemli katkilarla biiyliyerek devam etmektedir (Yurdusev, 2002).

Biyoteknolojik uygulamalar, kiltlrel, sosyal, siyasi ve ekonomik tartismalari beraberinde getirmistir (Klop, vd,
2010). Bu tartismalarin yogunlastigl temel konular; biyoteknolojik uygulamalarin sosyal ve ahlaki cergeveleri
(Pardo, Midden ve Miller, 2002), insanlarin biyoteknoloji konusundaki genel bilgi diizeyleri (Qin ve Brown, 2007),
bireylerin biyoteknoloji ile ilgili diistinceleri ve tutumlari (Pardo, Midden ve Miller, 2002), ve 6grencilerin genetigi
degistirilmis organizmalara (GDO) yonelik bilgi ve tutumlaridir (Dawson, 2007; Dawson ve Schibeci, 2003; Klop
vd., 2010; Lamanauskas ve Makarskaité-Petkeviciené, 2008; Prokop, LeSkovd, Kubiatko ve Diran, 2007). Bu durum
toplumu olusturan bireylerin biyoteknoloji uygulamalarinin avantajlarini ve risklerini elestirel anlamda

degerlendirebilmesini gerektirmektedir (Kidman, 2010).

Okullarda verilen fen egitiminin amaci 6grencilerin temel fen kavramlarini 6grenmelerinin yaninda, bilime karsi
merak ve ilgilerini artirmak ve bilimsel distinme becerilerini gelistirmek olmalidir (Kidman, 2010). Bilimsel ve
teknolojik gelismelerden dolayi fen mifredatinin degisime ihtiyaci vardir. Son dénemlerdeki bilimsel gelismelerle
birlikte fen bilimleri dersi 6gretim programi da bircok kere gilincellenmistir (MEB, 2005, 2007, 2013, 2017), .
Tirkiye'deki ilgili 6gretim programlari incelendiginde ilkokuldan itibaren biyoteknoloji ve genetik miihendisligi
egitiminin temellerinin atilmaya c¢ahsildigi gorilmektedir (Dargin, 2003). Biyoteknoloji ve genetik miihendisligi
egitiminin temel amaci insanlara genel bir bakis acisi kazandirmak ve son gelismelerden haberdar olmalarini
saglamaktir (Klop ve Severiens, 2007). Konu hakkindaki temel bilgilerin kiiclik yaslarda 6grenilmesi bu konuya
iliskin dogru ve mantikli tutum gelistiriimesinde biliylik 6neme sahiptir. Bu anlamda genetik miihendisligi ve

biyoteknoloji egitimi konusunda bazi eksiklikler ve yapilmasi gerekli dizenlemeler géze ¢carpmaktadir.
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Biyoteknoloji ve genetik miihendisligi ile ilgili gelismeler genellikle egitim kurumlarindan degil medya ve
internetten &grenilmektedir. Ocal'in (2012) fen bilgisi &gretmenleri ile yaptigi calismada, 6gretmenlere
yoneltilen, ‘Biyoteknoloji ile ilgili en ¢ok faydalandiginiz kaynak hangisidir?’ sorusuna verilen %52,2 ile internet
cevabi bu durumu kanitlar niteliktedir. internet sitelerinde yer alan asilsiz bilgilerin coklugu diisiiniildiigiinde bu
durum gergek olmayan fikirlerin benimsenmesine, medyada var olan yanlis bilgilerden 6tlri bu 6nemli konuya
karsi 6nyargi olusturulmasina sebep olabilir. Bu tiir olasi bir sorunun karsisina gecebilmek ve bu 6nemli konu
baslhgina dikkat ¢cekebilmek icin biyoteknoloji ve genetik miihendisligi konusunda 6gretim programlarimizda son
gelismeler de géz 6niline alinarak gerekli diizenlemeler yapilmal ve uygun yontemlerle biyoteknoloji ve genetik

muhendisligi egitimi verilmelidir.

Biyoteknoloji ve genetik muhendisligi egitiminde gelismis llkelerin 6gretim programlarina bakildiginda Amerika
ve Japonya’nin diger llkelere oranla biyoteknoloji ve genetik miihendisligi konularina daha fazla 6nem verdikleri
sOylenebilir (Kaya, 2009). Saminather (2006)’e gére Amerika biyoteknoloji ve genetik mihendisliginin merkezidir.
Bu alana ayrilan bitcge oldukga fazladir ve bu alana insanlarinilgileri glin gectikge artmaktadir. Ayni arastirmaciya
gore biyoteknoloji alanindaki en énemli sorun biyoteknoloji alaninda 6gretilenler ile pratikte ihtiya¢ duyulan
beceri ve bilgilerin birbiriyle uyusmamasidir. Verilen biyoteknoloji egitimi sonrasinda gerekli biyoteknolojik
becerilerin kazandirilamadigi vurgulanmistir. Bu sorunun ¢ézimu adina Amerika’daki kolejler biyoteknolojinin
uygulamalarina yonelik siniflar olusturulmustur. Japonya’da yapilan arastirmalar sonucunda ise Japon Halkinin
biyoteknoloji ve genetik muihendisligi terimlerine ve uygulamalarina yabanci olmadiklari gorilmektedir.
Televizyon dergi, internet gibi ortamlarda bu kavramlarla sik¢a karsilasmaktadirlar. Japonlar biyoteknolojinin
gelecekte 6nemli bir gegim kayagi olacagi yoninde disincelere sahiptirler (Maekawa ve Macer, 2004; Kaya,

2009).

Tirkiye’de genetik muhendisligi ve biyoteknoloji egitimine bakildiginda ise 1998 yilindan itibaren farkli egitim
seviyelerinde biyoteknoloji ve genetik mihendisligi egitiminin verildigi gorilmektedir (Semenderoglu ve Aydin,
2014). Ancak ilkogretim, ortadgretim ve yiliksekogretimdeki O6gretim programlari incelendiginde genetik
mihendisligi ve biyoteknoloji konularina yeterince yer verilmedigi ve O6gretim programlarinda yer alan
biyoteknoloji ve genetik miihendisligi konularinin da yeterince giincel olmadig gériilmektedir. Ogretim
programlarinda yer alan konularin sadece bir Uniteye sigdirilmaya calisiimasi da biyoteknoloji ve genetik

muhendisligine yeterince 6nem verilmedigine kanit olusturabilir (Altiparmak, 2005).

Yapilan arastirmalarda 6gretmenlerin biyoteknoloji ve biyoteknoloji uygulamalarina yonelik dnyargili ve negatif
tutum besledigi bulunmustur (Fonseca, vd., 2011; Turkmen ve Darcin, 2007). Universite &grencilerinin
biyoteknoloji uygulamalarina yonelik bakis agilarini ve tutumlarini inceleyen arastirmalarda, 6grencilerin
biyoteknoloji uygulamalarini gereksiz bulduklari ve olumsuz tutum sergiledikleri belirlenmistir (Erdogan, vd,,

2009; Siurmeli ve Sahin, 2010). Kidman (2010) calismasinda Ogretmen ve 0&grencilerin biyoteknoloji
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uygulamalarina yonelik gorislerini karsilastirmis, 6gretmenlerin biyoteknolojiye etik goziiyle 6grencilerin ise

klonlama ve gen teknolojisi gibi gindemdeki olaylar gozuyle baktiklari sonucuna varmistir.

Biyoteknoloji uygulamalarina yonelik ¢ok sayida tutum arastirmasi bulunmaktadir. Lock, Miles ve Hughes (1995)
ve Chen ve Raffan (1999) arastirmalarinda 6grencilerin biyoteknoloji ve biyoteknoloji uygulamalarina yonelik ders
aldiktan sonra tutumlarinin olumlu yonde degistigi sonucuna ulasirken, Olsher ve Dreyful (1999) ve Dawson ve
Schibeci (2003) ¢alismalarinda biyoteknoloji dersini almis olmanin 6grencilerin tutumlarini etkilemedigi sonucuna
ulasmislardir. Lock ve Miles (1993) calismalarinda 6grencilerin bitki ve bakteriler Gzerinde biyoteknolojik
uygulamalarin kullanimina yoénelik olumlu tutum gelistirdigini ancak hayvanlar (zerinde biyoteknolojik
uygulamalarin kullanimina yénelik olumsuz tutum gosterdiklerini bulmuslardir. Dawson (2007) yaptig
arastirmada alt siniftaki 6grencilerin tst siniflara gore biyoteknoloji uygulamalarina yénelik daha olumlu tutum
sergiledigi sonucuna ulagsmistir. Ancak Gunter, Kinderlerer ve Beyleveld (1998) calismalarinda Ust siniflardaki

ogrencilerin biyoteknoloji uygulamalarina yénelik daha olumlu tutum gelistirdigini belirtmektedir.

Arastirmacilar, biyoteknoloji uygulamalarina yonelik tutumu etkileyen en énemli faktorlerden birinin cinsiyet
oldugunu savunmaktadir. Prokop vd. (2007) ile Qin ve Brown (2007) calismalarinda biyoteknoloji uygulamalarina
yonelik erkeklerin bayanlardan, Moerbeek ve Casimir (2005) ise ¢alismalarinda bayanlarin erkeklerden daha

olumlu tutum sergiledigi sonucuna ulagsmiglardir.

Biyoteknoloji, Fen Bilgisi dersi programinda yer almakta ancak literatiire bakildiginda fen bilgisi 6gretmen
adaylarinin biyoteknoloji uygulamalarina yonelik tutumlarini arastiran Universite diizeyinde ¢ok az sayida

arastirmaya rastlanmaktadir (Stirmeli ve Sahin, 2010; Turkmen ve Darcin, 2007; Yiice ve Yalgin, 2012).

Gelecegin yetiskinleri ve 6gretmenleri olacak genclerin biyoteknoloji konusunda sahip olduklari distnceler
dnemlidir (Dawson ve Schibeci, 2003). Ogretmenlerin biyoteknoloji uygulamalarina yénelik besledikleri olumsuz
tutum, o6grencilerin bu konular yeteri kadar anlamasina ve anlamli 6grenmenin gerceklesmesine engel
olmaktadir. Dolayisiyla, 6gretmenlerin biyoteknoloji uygulamalarina yonelik tutumlari &nem kazanmaktadir. Bu
baglamda, bu arastirmanin temel amaci fen bilimleri 6gretmen adaylarinin ve sinif 6gretmenligi 6gretmen

adaylarinin biyoteknoloji uygulamalarina yénelik tutumlarini belirlemektir.

YONTEM

Bu arastirmada, fen bilgisi 6gretmenligi ve sinif 6gretmenligi 6grencilerinin biyoteknoloji konusundaki bilgilerini
ve biyoteknoloji uygulamalarina yonelik tutumlarini belirlemek amaciyla nicel arastirma yontemi (survey-
betimleme) kullaniimistir. Alan taramasi ¢alismalari mevcut durumu tespit etmek igin ylratilen bir arastirma
tlrtdir. Daha gok arastiriimak istenen olayin veya problemin mevcut durumu nedir ve neredeyiz, sorularina
sevaplar aranir, Bu tir arastirmalarda 6rneklem oldukga genis tutulur. Genis 6rnekleme ulasmanin en kolay yolu

anketlerdir. Bu nedenle alan taramasi (survey) ¢alismalarinda anketler kullanilir. Anketler yoluyla daha ¢ok nicel
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veriler toplanir. Nicel verilerin istatistiksel ¢cdziimlemeleriyle genellemeler ulasilmaya calisilir. Uzerinde galisilan
durumun genel bir resmi gikarildiktan sonra, bu resimden ¢ok 6zel bir kesit alinarak 6zel durum galismalari
baglatilir. Burada survey, 6zel durum calismalari icin gerekli alt yapiyr hazirlar ve arastirilacak problemin
olusturulmasi igin ortam saglar (Cepni, 2009). “Bu ¢alismada uygulamalar sirasinda arastirma ve tarama etigi

kurallarina uyulmustur”.

Orneklem

Arastirmanin 6rneklemi 2018-2019 akademik yilinda Agri ibrahim Cecen Universitesi, Egitim Fakdiltesi, Fen
Bilimleri Ogretmenligi bolimiine kayith 68 (46 kadin ve 22 erkek) dgretmen adayi ile Agri ibrahim Cegen
Universitesi Sinif Ogretmenligi béliimiine kayitli 64 (44 kadin ve 22 erkek) 6gretmen adayi iolmak lizere toplam

132 6gretmen adayi olusturmustur.

Veri Toplama Araglari

Bu arastirmada biyoteknoloji kavramiyla ilgili (Yiice, 2011)’ten alinan ‘Biyoteknoloji Bilgi Olcegi’ ve* Biyoteknoloji
Tutum Olgegi’ olmak Uzere iki veri araci kullanilmistir. Veri toplama araglari 2018-2019 akademik yilinda Agri
ibrahim Cecen Universitesi Egitim Fakiiltesi’'nde Fen Bilimleri ve Sinif Ogretmenligi béliimlerinde okuyan
dgretmen adaylarina uygulanmistir. Ogretmen adaylarina biyoteknoloji konusuna ait 22 maddeden olusan 3’li
likert tipine gore hazirlanan bilgi 6lgegi ‘Dogru, Fikrim Yok, Yanlig’ kutucuklarindan birisini isaretlemeleri
soylenmistir. Daha sonra da yine biyoteknoloji konusuna ait 22 maddeden olusan 5’li likert tipine gore hazirlanan
tutum olgegi ‘Kesinlikle Katilmiyorum, Katilmiyorum, Kararsizim, Katiliyorum, Kesinlikle Katilmiyorum’

kutucuklarindan birini isaretlemeleri sdylenmistir.

Verilerin Analizi

Anketlerden elde edilen veriler SPSS programi ile frekans ve yiizde dagilimina gére incelenmistir.3’l likert tipine
gore hazirlanan ankette dogru secenegi icin(3), fikrim yok secenegi icin(2) ve yanlis segenegi icin (1) sayilari
kodlanmistir.5’li likert tipine gére hazirlanan ankette kesinlikle katiliyorum segenegi igin (5), katiliyorum segenegi
icin (4), kararsizim secenegi icin (3), katilmiyorum segenegi icin (2), kesinlikle katilmiyorum secenegi icin (1)

sayilari kodlanmistir.

BULGULAR

Sinif 6gretmenligi ve fen bilgisi 6gretmen adaylarinin biyoteknoloji bilgisi ve biyoteknoloji uygulamalarina yénelik

tutumlari tzerine yapilan bu ¢alismanin bulgulari asagidaki tablolarda sunulmustur.

Kim, H. Y. (2013) 'e gore, Skewness Kurtosis degerlerini standart hatalara bolerek elde edilen -1,96 ile +1,96

arasindaki sayi (z-skorlari) normal dagilim igin yeterlidir. Bu baglamda istatistiksel normal dagilim, ¢arpiklik ve
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basiklik degerleri incelenmis ve bilgi testi icin erkek ve kadin 6gretmen adaylarinin z-puanlarinin sirasiyla 1.78 ve

-, 38 oldugu, goriilmis ve normal dagihm gosterdiklerini kabul edilmistir.

Calismada, drneklemin bilgi testi sonuglarinin Carpiklik ve basiklik degerleri alinmig ve bolumlere gore dagilim
degerlendirmeleri yapilmistir. Fen bilgisi 6gretmen adaylarinin garpiklik ve basiklik degerleri (-1,608; -0,451) ve
sinif 6gretmeni adaylarinin carpiklik ve basiklik degerleri (-1,371; 0,972) bulunmustur. Her iki grup 6gretmen
adaylarinin bilgi testi sonuglarindan elde edilen verilerin istatistiksel olarak normal dagilim gosterdigi
gorulmustur. Kadin ve erkek 6gretmen adaylarinin tutum testi istatistiksel olarak anlamli olmakla birlikte, kadin
O0gretmen adaylari icin carpiklik ve basiklik degerleri (0,801; 0,669) ve erkek 6gretmen adaylari i¢in (-0,165, -
1,114) olmustur ve sonuglar normal dagilim gostermistir. Fen bilgisi 6gretmen adaylarindan ve sinif 6gretmen
adaylarindan elde edilen tutum testi sonuglari istatistiksel olarak anlamli olmakla birlikte, fen bilgisi 6gretmen
adaylari igin Carpiklik ve Basiklik degerleri (1.061; 0,181), ilkokul 6gretmenleri igin ise (0,121; -1,133) oldugu ve

sonuglarin normal dagihm goésterdigi bulunmustur.

“Tablo 1. Grup istatistikleri

Boliim N Mean Standart sapma
Fen 68 2,2400 ,16657
Sinif 64 2,2642 ,15639

Tablo 1'de gorildugi gibi fen bilimleri 6gretmen adaylari ile sinif 6gretmenligi 6gretmen adaylarina ait istatiksel
bilgiler verilmistir. Bu bilgilere gore; drneklemi olusturan fen bilimleri 6gretmen adaylari 68 kisiden sinif
o6gretmenligi 6gretmen adaylari ise 64 kisiden olusmustur. Her iki grubun da bilgi testi ortalamalari (2,24 ve 2.26)

ve gruplarin grup igi standart sapmalari (0,16 ve 0,15) olup bir birine yakindir.

Tablo 2. Fen ve Sinif Ogretmen Adaylari Bilgi Olcegi t-Testi Sonuglari

F Sig. t Sig. (2-tailed)
Varyanslar esit kabul edilse -,860 ,391
,396 ,530
Varyanslar esit kabul edilmezse -,862 ,390

(p>,05)

Tablo 2’den fen bilimleri 6gretmen adaylari ve sinif 6gretmenligi 6gretmen adaylari arasindaki bagimsiz t-testi
sonuglari arasinda istatistiksel olarak anlaml bir fark olmadigi anlasiimaktadir (p>,05). Fen bilgisi 6gretmen
adaylari ile sinif 6gretmenligi 6gretmen adaylarinin biyoteknoloji bilgi diizeyleri arasinda fen bilimleri 6gretmen

adaylari lehine az bir fark olmasina ragmen bu fark istatistiksel olarak anlaml bulunmamuistir.
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Tablo 3. Cinsiyete Gére Biyoteknoloji Bilgi Olcegi istatistiksel Sonuglari

Cinsiyet N Mean Standart sapma
KADIN 90 2,2545 ,17168
ERKEK 42 2,2457 ,13913

Tablo 3’te goruldugi gibi 6rneklemi olusturan fen bilimleri 6gretmen adaylari ile sinif 6gretmenligi 6gretmen
adaylarinin cinsiyetleri ile ilgili istatiksel bilgiler verilmistir. Bu bilgilere gore; 6rneklemi olusturan kadinlarin sayisi
toplam 90 kisiden, erkeklerin sayisi ise toplam 42 kisiden olusmustur. Her iki grubun da bilgi testi ortalamalari

(kadinlarin 2,25 ve erkeklerin 2.24) ve gruplarin grup i¢i standart sapmalari (0,17 ve 0,14) olup bir birine yakindir.

Tablo 4. Ogretmen Adaylarinin Cinsiyetlerine Gére Biyoteknoloji Bilgi Olcegi t-Testi Sonuglari

F t Sig. (2-tailed)
Varyanslar esit kabul edilirse ,293 ,770
1,78
Varyanslar esit kabul edilmezse ,316 ,753

(p>,05)

Tablo 4’ten kadin ve erkek 6gretmen adaylari arasindaki bagimsiz t-testi sonuglari arasinda istatistiksel olarak
anlamh bir fark olmadigi anlasilmaktadir (p>,05). Bu sonuca gore kadin 6gretmen adaylari ile erkek 6gretmen

adaylarinin biyoteknoloji bilgi diizeylerinin ayni oldugu sdylenebilir.

Tablo 5. Tutum Olgegi t-testi: Bolimler arasi

. Sig. (2- Ortalama
F Sig. t df tailed) fark
Varyanslar esit kabul edilirse ,161 130 ,873 ,00952
y o oot kaba] 1,732 ,191
aryansiar esit kabu ,160 126,482 873 ,00952

edilmezse

(p>,05)

Tablo 5’te Fen Bilimleri 6gretmen adaylari ile Sinif Ogretmenligi 6gretmen adaylari arasinda t- testi sonuclari
gorilmektedir. Bu sonuglar irdelendiginde her iki grup arasindan istatistiksel olarak anlamh bir farkliligin olmadigi
hatta gruplar arasinda ortalamalarin da birbirine gok yakin oldugu anlasiimaktadir (varyanslar esit ise p=,873 ve
varyanslar esit degilse p=,873).

Tablo 6. Bollimler Arasi Cinsiyete Gore t-Testi Sonuglari

F Sig. t df Sig. (2-tailed Ortalama fark
Varyanslar esitse -,122 130 ,903 -,01136
,022 ,881
Varyanslar esit degilse -,122 85,647 ,903 -,01136
(p>,05)
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Tablo 6’da fen bilimleri 6gretmen adaylari ile sinif 6gretmenligi 6gretmen adaylarinin biyoteknoloji tutum
anketlerinin cinsiyete gore t-testi sonuglari gorilmektedir. Sonuglardan sinif 6gretmenligi ile fen bilimleri
o0gretmenligi kadin ve erkek 6gretmen adaylarinin cinsiyetlerine gore biyoteknoloji hakkindaki tutumlari arasinda
istatistiksel olarak anlamh bir farklilik olmadigi anlasilmaktadir (varyanslar esit ise p=,903 varyanslar esit degilise

p=,903).

SONUC ve TARTISMA

Ogrencilerin biyoteknoloji bilgisi, calistiklari Giniversitelere gére dnemli bir farkhlik géstermektedir. Ornegin Gazi
Universitesi'nde okuyan bilim &grencilerinin biyoteknoloji hakkinda Kafkas Universitesi 6grencilerine gére daha
fazla bilgiye sahip olduklari belirlenmistir (Yice ve Yalgin, 2012). Bu ¢alismada fen bilgisi 6gretmeni ve sinif
O0gretmeni adaylarinin bilgisinin biyoteknoloji bilgi dizeyi agisindan yetersiz oldugu ve fen bilgisi 6gretmen
adaylari lehine bu iki grup arasinda ¢ok az fark olmasina ragmen bu fark istatistiksel olarak anlamli bulunmadigi

tespit edilmistir.

Tablo 4, kadin ve erkek 6gretmen adaylari arasinda bagimsiz t-testi sonuglari arasinda istatistiksel olarak anlamli
bir fark olmadigini géstermektedir (P>, 05). Bu sonuca goére, kadin 6gretmen adaylarinin biyoteknoloji bilgilerinin
erkek dgrencilerin biyoteknoloji bilgi diizeyleri ile ayni oldugu sdylenebilir. Ogrencilerin biyoteknoloji bilgilerinin
cinsiyetlerine gére anlamh bir farklilik goéstermedigi sonucuna varilmistir. Bu arastirmaya benzer sekilde
Tirkiye'de yapilan ¢alismalarda lise ve tGniversite 6grencilerinin biyoteknoloji konusundaki bilgileri cinsiyetlerine

gore farklilik gdstermemistir (Ozel ve vd., 2009; Usak, vd,, 2009).

Tablo 5 fen egitimi ve sinif 6gretmeni adaylari arasindaki biyoteknoloji tutum 6lgegi t-testinin sonuglarini
gostermektedir. Bu sonuglar incelendiginde, iki grup arasinda istatistiksel olarak anlamli bir fark olmadigi ve hatta

gruplar arasindaki ortalamalarin birbirine ¢ok yakin oldugu anlasiimaktadir.

Tablo 6'da sinif 6gretmenligi ve fen egitimi 6gretmenlerinin erkek ve kadin 6gretmen adaylarina iliskin
sonuglarina gore biyoteknolojiye yonelik tutumlari arasinda cinsiyetlerine gore istatistiksel olarak anlamli bir fark
olmadigi anlasilmaktadir. Bu sonug, Prokop ve ark. (2007) tarafindan yiritilen erkeklerin biyoteknoloji
uygulamalarina karsi kadinlardan daha olumlu tutumlara sahip olduklari sonucuna ve Moerbeek ve Casimir
(2005) tarafindan kadinlarin erkeklerden daha olumlu bir tutum gosterdigi belirten ¢alismanin sonuglarina
aykirihk gostermektedir. Bu ¢alismanin sonucunun hem sinif 6gretimi hem de fen bilgisi 6§retmen adaylarinin

biyoteknoloji bilgilerinin yetersizliginden kaynaklandigi anlasiimaktadir.

Dawson ve Schibeci'nin (2003) yaptigi bir calismada, cok az 6grencinin insan genini hayvanlara yerlestirmeyi kabul
edilebilir buldugu sonucuna vardilar. Buna gore 6grencilerin biyoteknoloji uygulamalarina yonelik tutumlarinin

uygulama amacina gore degistigi gorilmektedir (Chen ve Raffan, 1999; Massarani ve Moreira, 2005).
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12-17 yas grubu ile yapilan benzer calismalar sonucunda 6grencilerin ¢ogunun biyoteknolojik yontemlerde
mikroorganizma kullanimini kabul ettikleri belirlenmistir (Dawson ve Schibeci, 2003; Dawson, 2007). Bu
durumda, mikroorganizmalarda yapilan genetik modifikasyonun kabul oraninin 6grencinin yasina gore degistigi
ve bu degisikligin egitim seviyesinden kaynaklandigi diisiiniilmektedir. insan genlerinin hastaliklarin tedavisi igin

modifikasyonu da 6grenciler tarafindan yaygin olarak kabul edilmektedir.

Bu ¢alisma sonucunda 6gretmen adaylari ile 6gretmen adaylarinin biyoteknoloji ile ilgili bilgi dizeyleri arasinda
anlamh bir fark olmadigi gorilmistir. Bu durumun, biyoteknoloji konularinin ilkogretim ve ortadgretim
mifredatlarindaki fen derslerine dahil edilememesi nedeniyle oldugu distntlmektedir. Clinkl biyoteknoloji
konulari lise mufredati ve tniversite fen bilgisi 6gretimi ve sinif 6gretmenligi bolimlerindeki biyoloji derslerine

dahil edilmemistir ve fen miifredatinda biyoteknoloji dersi yoktur.
ONERILER

Bilgi caginin ve biyoteknolojik uygulamalarin etik sinirlari zorladigi glinimizde 6gretmen adaylarinin bilgi
diizeylerinin yetersiz olmasi 6gretim programlarinda konuya yeterince yer verilmemesi ile ilgili olup, gelecege
iliskin kaygilarimizi artiracak niteliktedir. Bu gerekge ile biyoteknoloji gibi sosyo-bilimsel konularin diinyanin
gelismis llkelerinde 6nemsendigi kadar diger tlkelerde ve Tirkiye’de de 6nemsenmesi 6nemle dnerilmektedir.
Arastirmadan elde edilen sonuglar géz onlinde bulundurularak, giinimiziin ve gelecegimizin bireyleri olarak
Universite 6grencilerinin biyoteknoloji ¢alismalari ile ilgili tutumlarini 6grenmenin, bilime karsi tutumlarini
o6grenmek ve olasi olumsuz tutumlarini degistirmeye ve gelistirmeye yonelik programlarin hazirlanmasi agisindan

onemli oldugu distntlmektedir.
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“Bu makalede dergi yazim kurallarina, yayin ilkelerine, aragtirma ve yayin etigi kurallarina, dergi etik kurallarina
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