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Abstract

Keywords

In this study, it is aimed to examine the bioethics approaches of gifted high
school students towards genetic and biotechnology applications and to determine
whether these approaches have changed in terms of basic scientific literacy skills
and 21st century skills. For this purpose, the quantitative research method and
the relational model included in the general survey model were used in the study.
The study was carried out with 107 gifted students in the Research, Development
Education and Application Center High School in Uskiidar, istanbul, in the fall
semester of the 2021-2022 academic year. In the study, the bioethics approach
scale, basic scientific literacy scale and 21st century skills scale, for which
ethical permissions were obtained, were applied. In the analysis of the data, the
chi-square test was used to reveal whether there is a relationship between
categorical variables as well as descriptive statistics. As a result of the research,
it was determined that the students were undecided in some of the genetic and
biotechnology applications, but they mostly supported them. Judging from the
bioethical approaches adopted, the right approach was the most followed,
followed by the benefit approach. After these two approaches, the science-based
approach took place. In addition, it has been concluded that basic scientific
literacy skills and 21st century skills have an effect on students' adoption of these
approaches. Based on these results, it has been suggested that genetic and
biotechnology applications should be increased in teaching processes by
developing an instructional model that includes 21st century skills and basic
scientific literacy skills in the education of gifted students.
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Introduction

Education of gifted individuals is one of the most important issues in developed countries. In
our country, it has become an important part of education policy, especially in recent years. The
education of these individuals is also very important in terms of their contribution to humanity. Gifted
children refer to individuals who are potential, identified, or recognized for their abilities. These
children can make logical reasoning from a very young age and can easily find solutions to complex
problems. Undoubtedly, these special talented individuals are those who create effective changes and
traces in people's lives in the historical process and make great progress (Koktiirk, Ustiiner, Yilmaz, &
Ozdemir, 2021). Plato, who made the first description of gifted students in written sources in world
history, used the term “Golden Classroom”. When the definitions of today's special abilities and
talents are examined, it is seen that the emphasis is on superiority compared to their peers in cognitive
activities (McGrew, 2009; Sternberg, Jarvin, & Grigorenko, 2011). In fact, a gifted individual is
someone who is determined by experts to perform at a higher level than their peers in intelligence,
creativity, art, leadership capacity, or specific academic fields. Our country is aware of the importance
of gifted individuals; however, it still has problems in the selection, placement, organization of
educational environments and training programs. As of 2020, there are 182 Science and Art Centers
(in Turkish Bilim ve Sanat Merkezi, BILSEM) in 81 provinces across Tiirkiye, and 63000 diagnosed
gifted students benefit from these centers (Cakir ilhan, 2020). BILSEM provides its students with
training programs organized in the fields of adaptation, support training, recognizing individual
talents, developing special talents and project production/management. In fact, these centers offer a
differentiated education program beyond the education given in normal schools so that gifted students
can realize their potential and contribute to themselves and society.

It is important that gifted children are educated by special programs and specially trained
personnel, by taking them into the scope of special education (Akkanat, 2004; Davasligil, 2009). All
kinds of investments made to gifted students through education constitute important building blocks in
the construction of the desired society. As a matter of fact, gifted individuals become the driving force
of social change after determining in which field their talents (Koktiirk, Ustiiner, Yilmaz, & Ozdemir,
2021). Although our country has a young and dynamic population, approximately 14% of its
population is composed of bright-minded individuals, while approximately 2% of it consists of special
talents (MoNE, 2016). This is an important part of the efforts to recognize and define Tiirkiye's human
capital. The process of recognizing and diagnosing gifted individuals, who constitute 2% of the
population, is the first and most important step in raising these individuals. Special talents are like rare
precious metals in nature. It is extremely important to raise such special talents, who are born in a very
few numbers and have irreplaceable wealth, and turn them into individuals who contribute to the
society.

In order to meet the educational needs of gifted students, within the scope of the vision of
"raising leaders in science and art on a world scale" and the mission of "ensuring our students to grow
up as individuals who have national values and will contribute to the development of the country”,
with the differing practices and increasing interest in the gifted until today, Science and Art Centers
and Research, Development, Education and Application Center High School was established by the
General Directorate of Special Education affiliated to the Ministry of National Education in 2017.
Therefore, the educational processes in these institutions not only aimed at the development of
scientific understanding in gifted students, but also aimed at consolidating and supporting their
identified abilities.

The 21st century we live in is different from other centuries in terms of being able to use,
make sense of and put into practice more information thanks to its specific features, by putting the
individual in the center from being a mass of information. In this process, the individual's abilities
come to the fore. Of course, each individual has different skills and abilities, as well as different views
and approaches to a certain phenomenon, event and situation. As Anagiin et al. (2016) stated, 21st
century skills alone do not include skills or knowledge. 21st century skills include understanding and
performance. However, in the 21st century, it is not enough to have skills and to be literate is also
expected from individuals. In this context, it can be thought that scientific literacy skill, which is a
sub-dimension of literacy, affects many aspects of learning. With scientific literacy, it is aimed that
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individuals develop their research-inquiry, critical thinking, problem-solving and decision-making
skills, become life-long learners and maintain their sense of curiosity about their environment (Kavak,
Tufan, & Demirelli, 2006, p.18). For this reason, in recent years, education has expanded from
classroom practices given only at school to cover all areas where human beings can exist.

In this study, apart from scientific literacy skills and 21st century skills, the central concept is
bioethics. Bioethics is the field or section of ethics that develops through a comprehensive
examination of the scientific results of various technological developments in medicine and biology.
Bioethics is also understood as “animal ethics” in terms of the meaning of the word (Yiice, 2011).
Bioethics is like a bridge between science and humanity in the service of human health and
environmental protection all over the world. The subject of bioethics is life; it is not only human life,
which is the main subject of genetics and biotechnology ethics, but the life of all organisms existing in
nature (Pieper, 1999). Bioethics is a combination of knowledge, morality, enthusiasm and empathy.
When talking about bioethics, there should be a concern that everything that is technically possible
does not mean that it will be ethically justified, on the contrary, that dizzying scientific advances
interfere with nature, the environment, human and animal existence in a negative way and their future
is in danger (Ulman, 2010). Ethical decision making and reasoning processes are at the forefront in
line with the basic elements of bioethics. In order to provide scientific literacy and to understand the
subject of bioethics adequately, it is very important that students “how” and “with which values and
approaches” decide on sociological issues because values and approaches are criteria that people use
to confirm their behavior in their preferences and evaluate all people and events, including themselves
(Karakitapoglu, 1996). In particular, bioethical values and approaches to applications in genetics and
biotechnology, which include ethical issues, may differ from person to person. At this point, the
perceptions of the individual, cognitive and affective features, social environment, family, school,
educational practices, etc. under the influence of many factors, it supports a different approach. From
this point of view, two variables that are thought to affect the bioethical values and approaches of
gifted individuals, who have a different place in the society, regarding applications in the field of
genetics and biotechnology come to mind; scientific literacy skills and 21st century skills.

Looking at the literature, university students on bioethics (Akin, 2007; Bakar, 2010; Keskin,
Keskin et al., 2013; Stirmeli, 2008; Stirmeli, & Sahin, 2010; Turgut, 2018; Yaman, 2011; Yiice, 2011),
high school students (Oztas et al., 2020), secondary school students (Keskin Samanci, 2009; Kurt,
2011; Zengin Tepekuyu, 2016), science teachers (Ceylan, & Umdu Topsakal, 2017) and biology
teachers (Deniz, 2021; Kir Yigit, & Ozalemdar), 2021) are available. In addition, 100 students were
reached in the research conducted by Ceylan and Umdu Topsakal (2018) in which the bioethical
perceptions of gifted students were examined. There are studies on 21st century skills with university
students (Alkis, 2020; Arslan, 2020; Aygiin et al., 2016; Bakar, 2020; Engin & Korucuk, 2021; Erten,
2020; Gokbulut, 2020; Kozikoglu, & Altinova, 2018), 3-6 year old children (Dinler et al., 2021),
secondary school students (Bozkurt, & Cakir, 2016; Karatas, 2015), secondary school teachers
(Celebi, & Seving. 2019; Giriilti et al., 2020), high school teachers (Cemaloglu et al., 2019) and
school administrators (Ceylan, 2019; Cevik, & Demirtas, 2021; Yilmaz, 2021). In addition, the 21st
century skills of gifted and normally developing students were examined in Nacaroglu’s (2020) study.
When it comes to basic scientific literacy skills, there are studies conducted with university students
(Bartan, 2020; Dombayc1, & Ercan, 2017; Tekin, 2013; Tekin et al., 2016; Turgut, & Fer, 2006),
primary school students (Tun¢ Sahin, & Say, 2011) and secondary school students (Sahin, & Ates,
2018; Tezel, & Tezgoren, 2019). In terms of the application group, there was no study conducted with
gifted students regarding basic scientific literacy skills. However, there is only one study with gifted
students on bioethics approach and 21st century skills. In general, studies conducted on all variables
aimed to evaluate one variable rather than addressing more than one variable in a holistic manner.

When the above-mentioned literature is evaluated in terms of literature, there is a need to
examine the relationship between gifted high school students' bioethics approaches to applications in
genetics and biotechnology, 21st century skills and basic scientific literacy skills in a study. It is clear
that it is an important shortcoming that there is no study in the literature that evaluates the bioethics
approaches, 21st century skills and basic scientific literacy skill levels of gifted students both
separately and holistically, and also evaluates all variables only on gifted students and makes
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suggestions. In this research, which aims to fill the gap in the field, it is also aimed to meaningfully
relate the results to be revealed with the theoretical propositions put forward by other researches. In
this context, the aim of the study is to evaluate the bioethics approaches of gifted students in the 9th,
10th, 11th and 12th grades towards applications in the field of genetics and biotechnology, in terms of
21st century skills and basic scientific literacy skills, and to put forward specific explanations for the
field. Another aim is to examine the bioethics approaches of gifted high school students and to reveal
the level of skills required by the 21st century and basic scientific literacy skills. Within the
framework of these purposes, the sub-problems of the research were determined as follows:

1. What are the bioethical approaches of gifted high school students towards applications in
the field of genetics and biotechnology?

2. What are the 21st century skills (information and technology literacy, critical thinking and
problem solving, entrepreneurship and innovation, social responsibility and leadership,
career awareness) of gifted high school students?

3. Do gifted high school students' bioethics approaches to applications in genetics and
biotechnology change according to their 21st century skills?

4. What is the level of basic scientific literacy skills of gifted high school students?

5. Do gifted high school students’ bioethical approaches to genetics and biotechnology
applications change according to their basic scientific literacy skills?

Method

In this study, guantitative research method and relational model were used to examine the
bioethics approaches of gifted high school students in scenarios for genetic and biotechnology
applications and to determine whether these approaches differ in terms of basic scientific literacy skills
and 21st century skills. Relational model is a research process that aims to determine the existence
and/or degree of co-variance between two or more variables. It is a research approach that aims to
describe a past or present situation as it exists (Karasar, 2009). In this study, this research model was
preferred because it was aimed to determine the relational change between more than one variable.

Population and Sample

The population of this research consisted of students studying in the 9th, 10th, 11th and 12th
grades of a high school in Istanbul, where gifted students are educated. This school is affiliated to the
General Directorate of Special Education Services of the Ministry of National Education and includes
gifted students identified by the Guidance and Research Center (in Turkish Rehberlik ve Arastirma
Merkezi, RAM). There are two stages in student selection for this school. At the first stage, the
entrance scores and LGS success scores of the students who are placed in the Science and Art Center
(BILSEM) throughout Tiirkiye are taken into account. In the second stage, the interview answers of
BILSEM students invited for the interview are taken into consideration. Accordingly, 20-30 students
are accepted per year. The school is an educational institution where gifted students identified receive
education. In this context, sampling was not used in the study, since the entire population was reached.
Since participation in the study was voluntary, 28 students in the high school where 135 students
studied did not answer the measurement tools. For this reason, 107 students were included in the
study. The demographic information of the students who participated in the study is shown in Table 1.
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Table 1. Demographic characteristics of gifted high school students participating in the study

Gender f %
Female 51 47.70
Male 56 52.33
Class f %
9th grade 20 18.69
10th grade 20 18.69
11th grade 19 17.76
12th grade 48 44.86

According to Table 1, the demographic data of the students included in the study and their
gender and grade level can be seen. Accordingly, it was determined that the students were close to
each other in terms of gender, and 12th grade students participated in the study more in terms of grade
level. The reason for this is that the number of students studying in the 12th grade is higher than in
other classes.

Data Collection Process

In the first stage of the study, three measurement tools prepared by other researchers about the
topic were determined. Validity and reliability studies of all determined scales were provided by the
researchers who developed it. In this study, the opinions of three experts from different universities
working in the field were consulted in terms of the suitability of the measurement tools for the
structural purpose of the research. Depending on the opinions of the experts, it was not necessary to
carry out preliminary studies of the measurement tools. Application permissions were received by e-
mail from the researchers who developed the measurement tools. In addition, written ethical
permission was obtained from the school for the application. Specifically, before starting the
application, detailed explanations were given to the participants about the purpose of the research and
answering the measurement tools, and it was stated that participation in the research was on a
voluntary basis. After this stage, the Bioethical Approach Scale for Genetics and Biotechnology
Applications, the 21st Century Skills Scale and the Basic Scientific Literacy Scale were distributed to
the students together with an instruction containing the purpose of the research. During the
application, questions from the students were answered and additional explanations were made when
necessary. The application took approximately 40 minutes for each student.

Data Collection Tools

Bioethical Approach Scale for Genetics and Biotechnology Applications, developed by Keskin
Samanci (2009), was used in the research to reveal the students’ approaches. The pilot study on the
intelligibility of the scenarios examined in terms of both scientific content and language and
expression was conducted with 20 9th grade students studying at a high school. In line with the
opinions of field experts, teachers and students, the draft scenarios were matured and the scale was
created. In this tool, respectively, there are 10 scenarios on the use of animals in experiments, prenatal
genetic diagnosis and abortion, receiving of a baby to be born with a physical and mental disability,
the selection of the sex of the child due to new reproductive technologies, supporting companies that
develop rice with increased vitamin A content and export it to other countries, the presence of an
explanation on the packaging of the products that are consumed as “obtained from genetically
modified organisms”, planting of genetically modified plant species, learning that it carries a gene that
increases the likelihood of developing cancer in the future, preferring cloning for treatment purposes,
supporting the production of genetically modified tomatoes and genetic screening test to be employed
by the company applied for. The approaches to be preferred by the students in the decision-making
process regarding each scenario were presented under the options “Yes, No, I am Undecided” and the
students were asked to choose an option that suits them from these options. The answers given by the
students to this tool were evaluated according to the ethical approach represented by each option. The
ethical approaches included in the answers in the scenarios in the measurement tool are as follows:
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In scenario 1, the “Yes” option is science-based and humane; ‘“No” option is justice,
preference for nature and right; the option “I am undecided” includes the conditional ethics approach.
In scenario 2, the “Yes” option is utilitarian; the “no” option includes rights, religion-based, preference
for nature and science-based ethical approaches. In scenario 3, the “Yes” option is pragmatic, rights
and science-based; “No” option is to prefer the natural, based on religion, right and virtue; the option
“I am undecided” includes the conditional ethics approach. In scenario 4, the “Yes” option is
utilitarian; the “no” option is pragmatic, naturalistic and science-based; the option “I am undecided”
includes the conditional ethics approach. In scenario 5, the “Yes” option is science-based and fair; the
“no” option is utilitarian, preferring the natural and virtue; the option “I am undecided” includes the
conditional ethics approach. In scenario 6, you qualify for the “Yes” option; the “No” option includes
the pragmatic ethics approach. In scenario 7, the “Yes” option is utilitarian; the “no” option is
pragmatic, naturalistic and science-based; the option “I am undecided” includes the right approach. In
scenario 8, the “Yes” option is rights and science based; the “No” option includes utilitarian, religion-
based and naturalistic approaches. In scenario 9, the “Yes” option is utilitarian; the “no” option
includes approaches to justice, rights and pragmatic ethics. In scenario 10, the “Yes” option is science-
based and useful; the “no” option is right and virtue; the option “I am undecided” includes the
conditional ethics approach.

Basic Scientific Literacy Scale has 38 five-point Likert-type items in the basic scientific
literacy scale, which was adapted by Turgut (2018) from “Test of Basic Scientific Literacy” developed
by Miller (2002). The internal consistency values of the subgroups of the basic scientific literacy scale
and the whole test were expressed with the Kuder-Richardson coefficient of 20, and this coefficient
was calculated as 0.95 for the whole scale with the calculations made after the test was applied to a
group of 4227 people. From the data obtained, the Cronbach's Alpha reliability coefficient of the scale
was determined as 0.94 for the whole test. As a result of the analyzes made in this study, the
Cronbach's Alpha reliability coefficient of the scale was determined as 0.79. Items 2, 5, 9, 15, 16, 17,
23, 24, 25, 31, 32, and 35 were scored reversed. In response to the ranges considered for the research,
five scientific literacy categories created by Bybee (1997) were used. In this context, the ranges taken
as basis for the research are; 1.00-1.80 (lack of scientific literacy); 1.81-2.60 (low scientific literacy);
2.61-3.40 (functional scientific and technology literacy); 3.41-4.20 (conceptual and methodological
scientific literacy) and 4.21-5.00 (multidimensional scientific literacy).

Multidimensional 21st Century Skills Scale, developed by Cevik and Sentiirk (2019), has a
likert -type 41-item five sub-dimensions (information and technology literacy, critical thinking and
problem solving, entrepreneurship and innovation, social responsibility and leadership, career
awareness). Cevik and Sentiirk (2019) determined the Cronbach Alpha internal consistency coefficient
for the reliability of the Multidimensional 21st Century Skills Scale as 0.86. This value according to
Ozdamar (1997) (0.00 < a > 0.40 = unreliable, 0.40 < a. > 0.60 = low reliable, 0.60 < o > 0.80 = highly
reliable, 0 .80 < a > 1.00 = highly reliable) showed the scale to be highly reliable. As a result of the
analyzes made in this study, the Cronbach's Alpha reliability coefficient of the scale was determined as
0.76. This value means that the scores obtained from the scale are quite reliable. The arithmetic mean
ranges based on the evaluation of the findings for this research; 1.00-1.80 (very low); 1.81-2.60 (low);
2.61-3.40 (medium); 3.41-4.20 (high) and 4.21-5.00 (very high). These ranges were created by
calculating the score range. The score interval coefficient was found to be 0.80 by dividing the value
found as a result of subtracting the lowest value from the highest value (according to the n-1/n ratio),
and the said intervals were used in the grading and interpretation of the medium scores and evaluations
were made. Although there are 5 sub-dimensions in this scale, the measurement tool was evaluated as
a whole due to the limitations of the study.

Analysis of Data

The data obtained by entering data in the SPSS 22.0 package program were categorized. While
analyzing the bioethics approaches obtained from the research, descriptive statistics were used, the
percentages of the answers given to each scenario were calculated. Square test was applied. The chi-
square test is one of the most widely used non-parametric tests. It has different application areas. If it
is desired to reveal the existence of a relationship between two qualitative variables, it is necessary to
apply the chi-square independence test (Bakan, & Biiyiikbese, 2004). The most important prerequisite
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for the chi-square test is that the data be categorical. Because the chi-square test works over
frequencies and creates crosstabs. Therefore, the data should be categorical (Giingér & Bulut, 2008).
Since the data obtained about the three variables in the study were converted into a categorical
structure, the chi-square test was preferred in order to determine the relationship between them. A p
value of <0.05 was considered significant. In addition, the medium scores for basic scientific literacy
skills and 21st century skills were also evaluated.

Results

In this section, the findings obtained as a result of the application of measurement tools are
presented in tables. For this purpose, the distribution of the main options regarding the measurement
tool applied to determine the bioethical approaches of gifted high school students in scenarios for
genetic and biotechnology applications is given in Table 2.

Table 2. Distribution of gifted high school students’ responses to the scenarios developed for genetics and
biotechnology applications

Options I’m undecided No Yes
Scenario f % f % f %
1 54 50.47 9 8.41 44 41.12
2 4 3.74 45 42.05 58 54.21
3 5 4.68 51 47.66 51 47.66
4 28 26.17 - - 79 73.83
5 4 3.74 - - 103 96.26
6 23 24.50 23 24.50 61 51
7 5 4.68 4 3.74 98 91.58
8 8 7.47 6 5.61 93 86.92
9 10 9.35 6 5.61 91 85.04
10 6 5.61 56 52.33 45 42.06

When the answers given in Table 2 are examined, it was determined that they concentrated on
the “Yes” answer in other scenarios except the 1st and 10th scenarios. It was seen that the students
preferred the option “I am undecided” in the 1st scenario, and the “No” option in the 10th scenario.
According to this, students who are undecided about the right of people to experiment on animals,
buying a baby to be born with a physical and mental disability, the selection of the sex of the child due
to new reproductive technologies, supporting companies that develop rice with increased vitamin A
content and exporting it to other countries, packaging of consumed products. They answered yes to
cases where there is an explanation as “obtained from genetically modified organisms”, planting of
genetically modified plant species, learning that it carries a gene that increases the probability of
developing cancer in the future, preferring cloning for therapeutic purposes, and supporting the
production of genetically modified tomatoes. On the other hand, 52.33% answered no to the situation
that the company to which the job application was made obliges genetic screening tests to be made in
order to be recruited.

The distribution of the responses regarding the measurement tool applied to determine the
bioethics approaches of gifted high school students towards genetics and biotechnology applications is
given in Table 3.
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Table 3. Distribution of talented high school students' approaches to the scenarios developed for genetics and
biotechnology applications

Bioethical approaches Sce::rlo 1 2 3 4 5 6 7 8 9 10
Benefit approach f - 52 28 3 - 48 12 38 72 29
% - 49 262 238 - 449 112 355 672 273
. f 3 29 15 - 105 6 65 4 - 53
Rights approach
% 2.8 271 14 - 981 5.6 601 3.7 - 49.7
. f 38 4 18 56 - 30 18 46 4 -
Science-based approach
% 355 37 168 523 - 28 16.8 43 3.7 -
Conditionalist (Principle) f 36 B B 33 - N N 1th 27 9
approach % 336 - - 308 - - - 103 252 84
f - - 36 - - 8 - - 4 -
Preferring the natural
% - - 336 - - 7.4 - - 3.7 -
The religion-based f - 3 - - - - - - - -
(Theological) approach % R 28 R R - R R R - -
. f 13 - 5 13 - - - - - 13
Justice approach
% 121 - 4.6 121 - - - - - 11.9
Virtue (value) approach f ) ) 5 ) ) ) ) ) )
% - - 4.6 - - - - 3.7 - -
Believing that humans are f 4 - - - - - - - - -
superior to other beings % 37 - - - - - - - - -
No information f 112 2 15 12 )
% 121 112 - 1.8 1.8 14 119 37 - 35

Considering the answers given in Table 3, it was determined that gifted students prefer the
science-based approach in scenarios 1, 4 and 8, the benefit approach in scenarios 2, 6 and 9, in the 3rd
scenario, preferring the natural, in scenarios 5, 7 and 10 compared to other approaches they preferred
the rights approach more. According to this finding people who have the right to experiment on
animals, support companies that develop rice with increased vitamin A content and export it to other
countries, choose a science-based approach in scenarios where cloning is preferred for therapeutic
purposes, take babies to be born with physical and mental disabilities, plant genetically modified plant
species and in cases where support is given to the production of tomatoes, they have turned to the
“benefit approach”. In addition, the students who defended the approach of choosing the natural in the
proposition of the selection of the sex of the child due to new reproductive technologies, asked that
there is a statement on the packaging of the products that are consumed as “obtained from genetically
modified organisms”, that it carries a gene that increases the probability of developing cancer in the
future, and that the company applied for the job can be hired. They have adopted the “rights approach”
in cases where genetic screening tests are required. It is seen that gifted students consider rights in
their decision-making processes and believe in the right of the people around them to make choices
freely. For this purpose, the ethical approach in the decision-making process in the proposed scenarios
was the most right approach. The distribution of the statistical scores of gifted high school students
regarding 21st century skills is given in Table 4.

Table 4. General average values of the multidimensional 21st century skills scale and 1ts sub-dimensions

Multidimensional 21st Century Skills Scale Sub-Dimensions f Min. Max . X Ss
Information and technology literacy skills 107 2.80 5.00 4.18 .55
Critical thinking and problem solving skills 107 3.00 4.83 4.22 46
Entrepreneurship and mnovation 107 2.50 5.00 3.58 .62
Social responsibility and leadership skills 107 1.75 4.75 3.59 .60
Career awareness 107 2.83 5.00 411 .56
Multidimensional 21st century skills total score 107 2.93 4.88 3.97 43
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When the findings in Table 4 are examined, it is seen that the general average of the
“Multidimensional 21st Century Skills Scale” of the gifted students is 3,97. Based on these findings, it
can be said that the averages of the “Multidimensional 21st Century Skills” scale of the students are at
a high level. In other words, it can be said that the “Multidimensional 21st Century Skills” of the
students are sufficient. When the average obtained by the students from the “Multidimensional 21st
Century Skills Scale” sub-dimensions are examined, the average of the "Information and Technology
Literacy Skills" sub-dimension is 4,18; the average of the “Critical Thinking and Problem Solving
Skills” sub-dimension was 4,22; the average of “Entrepreneurship and Innovation ” sub-dimension
was 3,58. It was found that the average of the "Social Responsibility and Leadership Skills" sub-
dimension was 3,59 and the average of the “Career Consciousness” sub-dimension was 4,11.
According to the findings, it can be said that the scores obtained by the students from the
“Multidimensional 21st Century Skills Scale” sub-dimensions are high. On the other hand, the skill
with the lowest score is “Entrepreneurship and Innovation”; it can be argued that the skill with the
highest score is “Critical Thinking and Problem Solving Skills”. In the light of this result, the
distribution of bioethics approaches according to 21st century skills and the statistical values of
whether they differ or not are given in Table 5.

Table 5. Distribution and differences of gifted high school students' bioethical approaches by 21st century skills

21st century skills

) o - - - Total Meaningfulness
Scenario Bioethical approaches Medium High Very high
f % f % f % f %
Rights Approach 0 0 2 3.1 0 0 2 2.1
Justice Approach 2 17,6 11th 153 0 0 13 126
Conditionalist (Principle) 2 176 18 245 16 75 36 336
Approach

1 Science-Based Approach 1 59 34 459 4 179 39 357 *[y 2=75.125; sd=10; p=0.001]

Believing that Humans Are

Superior to Other Beings 4 204 0 0 0 0 4 35

No information 4 294 8 112 1 7.1 13 126
Total 13 100 73 100 21 100 107 100
Benefit Approach 0 0 32 429 21 100 53 49
Rights Approach 0 0 29 3938 0 0 29 273

The Religion-Based

(Theological) Approach 5 353 2 31 0 0 ! 6.3

2 Preferring the Natural 0 0 2 31 0 0 2 21 *[x?=110.702; sd=10; p=0.001]
Science-Based Approach 3 294 1 1 0 0 4 4.2
No information 5 353 7 102 0 0 12 112
Total 13 100 73 100 21 100 107 100
Benefit Approach 0 0 10 133 13 60.7 23 210
Rights Approach 0 0 12 163 1 7.1 13 126
Justice Approach 3 294 0 0 0 0 3 35
Virtue (Value) Approach 5 353 0 0 0 0 5 4.2

Conditionalist (Principle)

3 Approach 3 294 7 102 1 7.1 11 119 *[y 2=131.376; sd=14; p=0.001]
igl;?éc;r;hBased (Theological) 0 0 4 6.1 0 0 4 42
Preferring the Natural 2 59 26 347 5 179 33 28.0
Science-Based Approach 0 0 14 194 1 7.1 15 147
Total 13 100 73 100 21 100 107 100
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Table 5. distribution and differences of gifted high school students' bioethical approaches by 21st century skills
(continued)

21st century skills

Total Meaningfulness
Scenario Bioethical approaches Medium High Very high
f % f % f % f %
Benefit Approach 4 353 0 0 1 7.1 5 5.6
Justice Approach 0 0 11 15.3 2 107 13 126
4 igg?éggﬁam (Frinciple) 8 588 19 25 4 179 31 280 *[y 2=53.739; sd=8; p=0.001]
Science-Based Approach 0 0 39 541 14 643 53 49.7
No information 1 5.9 4 5.1 0 0 5 4.2
Total 13 100 73 100 21 100 107 100
Rights Approach 12 941 69 949 21 100 102 95.8
° No information 1 5.9 4 51 0 0 5 42 * [x ?=1.547; sd=2; p=0.461]
Total 13 100 73 100 21 100 107 100
Benefit Approach 0 0 22 306 19 89.3 41 385
Rights Approach 0 0 10 13.3 0 0 10 9.1
6 Preferring the Natural 0 0 11 15.3 0 0 11 105 *[y?=81.143; sd=8; p=0.001]
Science-Based Approach 12 941 14 19.4 2 107 28 26.6
No information 1 5.9 16 21.4 0 0 17 154
Total 13 100 73 100 21 100 107 100
Benefit Approach 5 353 7 10.2 0 0 12 112
Rights Approach 3 294 42 571 19 893 64 60.1
7 Science-Based Approach 0 0 16 214 2 107 18 168  *[x’=34.744;sd=6; p=0.001]
No information 5 353 8 11.2 0 0 13 119
Total 13 100 73 100 21 100 107 100
Benefit Approach 7 588 23 31.6 7 357 37 357
Rights Approach 0 0 4 5.1 0 0 4 35
Virtue (Value) Approach 5 353 0 0 0 0 5 4.2
8 ig’;‘r’éggﬁa”“ (Principle) 0 0 7 102 4 179 11 105  *[;2=62.599; sd=10; p=0.001]
Science-Based Approach 0 0 35 48 10 464 45 42
No information 1 59 4 51 0 0 5 4.2
Total 13 100 73 100 21 100 107 100
Benefit Approach 4 353 46 622 21 100 71 66.4
igg‘:éggﬂa”“ (Principle) 9 647 19 255 0 0 28 252
9 Preferring the Natural 0 0 4 6.1 0 0 4 4.2 *[ * =30.605; sd=6; p=0.001]
Science-Based Approach 0 0 4 6.1 0 0 4 4.2
Total 13 100 73 100 21 100 107 100
Benefit Approach 3 294 23 29.6 3 17.9 29 273
Rights Approach 0 0 40 541 15 643 55 49.7
10 Justic.e-App.roach o 5 353 4 6.1 3 179 12 119 *[y?=44.723; 50=8; p=0.001]
ggg?éggﬂallst (Principle) 5 353 3 51 0 0 8 77
No information 0 0 3 5.1 0 0 3 35
Total 13 100 73 100 21 100 107 100

In Table 5, bioethical approaches are evaluated in terms of 21st century skills. Accordingly,
since the p value was less than 0.05 in all 10 scenarios, a significant relationship was found. In other
words, the bioethics approaches of gifted high school students towards biotechnology applications and
their 21st century skills are interconnected. In other words, there is a significant relationship between
bioethical approaches and 21st century skills. It has been determined that 11,89% of the gifted
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students have medium level, 68.53% have high level and 19.58% have very high level 21st century
skills. In this context, when we look at the scenarios, in the first scenario, which is about the right of
humans to experiment on animals, in terms of 21st century skills, medium-level students claim that
they do not have the understanding or knowledge that humans are superior to other creatures, while
high-level students use the science-based approach and very high-level students. They preferred the
contingent approach. In the second scenario, which is about taking a baby who will be born with a
physical and mental disability, medium level students stated that they did not have a religion-based
approach or knowledge in terms of 21st century skills, while students with high and very high level
showed a tendency towards the benefit approach. In scenario 3, which is about the selection of the sex
of the child due to new reproductive technologies, students with medium level of 21st century skills
adopted the virtue approach, students with high level adopted the approach of preferring nature, and
students with very high level adopted the benefit approach. In scenario 4, which is about supporting
companies that develop rice with increased vitamin A content and export it to other countries, students
with intermediate 21st century skills will adopt the conditional approach; high and very high level
students focused on the science-based approach. In the 5th scenario, which is about the presence of an
explanation on the packaging of the consumed products as "obtained from genetically modified
organisms", the bioethical approaches of the students increased as the level of 21st century skills
increased, and almost all of the students turned to the right approach. In scenario 6, which is about the
cultivation of genetically modified plant species, intermediate students with 21st century skills will
learn the science-based approach; high and very high level students adopted the benefit approach. In
the 7th scenario, which is about learning that they carry a gene that increases the probability of
developing cancer in the future, students with medium level of 21st century skills tended to the benefit
approach or claimed that they did not have knowledge, while students with high and very high levels
preferred the right approach. In scenario 8, which is about preferring therapeutic cloning, students with
intermediate level of 21st century skills use the benefit approach; high and very high level students
adopted the science-based approach. In the 9th scenario, which is about supporting the production of
genetically modified tomatoes, students with intermediate 21st century skills adopted the conditional
approach; high and very high students focused on the benefit approach. In the last scenario, which is
about the job application company mandating genetic screening tests to be recruited, students with
mid-level 21st century skills have a justice or conditional approach; high and very high level students,
on the other hand, adopted the rights approach. Based on these results, it can be argued that students'
bioethics approaches are affected and changed by the level of 21st century skills. Table 6 shows the
distribution of students' bioethics approaches according to basic scientific literacy skills and whether
they differ or not.

Table 6. Distribution and differences of gifted high school students' bioethical approaches by basic scientific
literacy skills

Basic scientific literacy skills

- - Total Meaningfulness
Scenario Bioethical approaches Medium High
f % f % f %

Rights Approach 0 0 2 2.6 2 2.1

Justice Approach 6 28.6 7 8.7 13 12.6

Conditionalist (Principle) Approach 8 39.3 28 32.2 36 33.6

Science-Based Approach 3 14.3 35 40.9 38 3BT L, D
1 Believing that Humans Are Superior ti 0 0 4 43 4 3 [~ =14.584; 5d=5; p=0.012]

Other Beings '

No information 4 17.8 10 11.3 14 12,5

Total 21 100 86 100 107 100

Benefit Approach 4 20.8 48 55.7 52 49

Rights Approach 7 35.7 22 252 29 27.3

The Religion-Based (Theological) 5 214 5 26 7 6.3

Approach ,
2 Preferring the Natural 0 0 2 2.6 2 2.1 *[x"=36.993; sd=5; p=0.001]

Science-Based Approach 4 17.9 1 9 5 4.2

No information 1 3.6 11 13 12 11.2

Total 21 100 86 100 107 100
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Table 6. Distribution and Differences of Gifted High School Students' Bioethical Approaches by Basic
Scientific Literacy Skills (Continued)

Basic scientific literacy skills

. . . - - Total Meaningfulness
Scenario Bioethical approaches Medium High
f % f % f %
Benefit Approach 0 0 22 26.1 22 21
Rights Approach 0 0 14 15.7 14 12.6
Justice Approach 3 17.9 0 0 3 35
Virtue (Value) Approach 5 214 0 0 5 4.2
3 Conditionalist (Principle) Approach 0 0 13 14.8 13 11.9 *[ 2=92.354; sd=7; p=0.000]
th%sjzléﬁlon-Based (Theological) 5 214 0 0 5 42
Preferring the Natural 8 39.3 21 25.2 29 28
Science-Based Approach 0 0 16 18.3 16 14.7
Total 21 100 86 100 107 100
Benefit Approach 4 214 1 1.7 5 5.6
Justice Approach 0 0 14 15.7 14 12.6
4 Conditionalist (Principle) Approach 7 35.7 22 26.1 29 28 *[ 2 =21.518; sd=4: p=0.000]
Science-Based Approach 9 39.3 45 52.2 54 49.7
No information 1 3.6 4 4.3 5 4.2
Total 21 100 86 100 107 100
Rights Approach 26 96.4 83 95.7 103 95.8 , . .
5 No information 1 36 3 43 4 4z o= 0=l pm8Sd]
Total 21 100 86 100 107 100
Benefit Approach 3 17.9 37 435 40 385
Rights Approach 0 0 10 11.3 10 9.1
Preferring the Natural 5 214 7 7.8 12 10.5
6 ] *[y 2=13.924; sd=4; p=0.008]
Science-Based Approach 8 39.3 20 235 28 26.6
No information 5 21.4 12 13.9 17 15.4
Total 21 100 86 100 107 100
Benefit Approach 8 39.3 3 4.3 11 11.2
Rights Approach 7 35.7 57 66.1 64 60.1
7 Science-Based Approach 5 214 14 15.7 19 16.8  *[y2=30.493; sd=3; p=0.000]
No information 1 3.6 12 13.9 13 11.9
Total 21 100 86 100 107 100
Benefit Approach 8 39.3 31 34.8 39 35.7
Rights Approach 0 0 43 35
Virtue (Value) Approach 4 214 0 0 4 4.2
8 Conditionalist (Principle) Approach 0 0 11 13 11 105  *[x?=29.996; sd=5; p=0.000]
Science-Based Approach 7 35.7 37 435 44 42
No information 2 95 4 4.3 6 4.2
Total 21 100 86 100 107 100
Benefit Approach 17 78.6 56 63.5 73 66.4
Conditionalist (Principle) Approach 4 214 22 26.1 26 25.2 [ ?=3.868; s0=3; p=274]
9 Preferring the Natural 0 0 4 5.2 4 4.2 No difference
Science-Based Approach 0 0 4 52 4 4.2
Total 21 100 86 100 107 100
Benefit Approach 4 17.9 25 29.6 29 27.3
Rights Approach 12 57.1 41 47.8 53 49.7
Justice Approach 1 4.7 12 13.9 13 11.9
10 o L *[x 2=13.309; sd=4; p=0.010]
Conditionalist (Principle) Approach 4 214 4 43 8 7.7
No information 0 0 4 4.3 4 35
Total 21 100 86 100 107 100
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In Table 6, the basic scientific literacy skills of gifted high school students showed an medium
and high distribution. Accordingly, since the p value was less than 0.05 in all of the remaining 9
scenarios, except for the 5th scenario, a significant relationship was found. In other words, the
bioethics approaches of gifted students towards biotechnology applications and their basic scientific
literacy skills are interconnected. In other words, there is a significant relationship between bioethical
approaches and basic scientific literacy skills. It has been determined that 19.58% of the gifted
students have medium and 80.42% high level basic scientific literacy skills, and there are no students
with low, very low or very high levels. In this context, when we look at the scenarios, in the first
scenario, which is about people's right to experiment on animals, in terms of basic scientific literacy
skills, middle-level students are conditional; high-level students preferred the science-based approach.
In the 2nd scenario, which is about taking a baby to be born with a physical and mental disability, in
terms of basic scientific literacy skills, medium-level students prefer the right approach; high-level
students, on the other hand, tended to the benefit approach. In the 3rd scenario, which is about the
selection of the child's gender thanks to new reproductive technologies, students with intermediate
level of basic scientific literacy skills prefer the natural approach; high-level students also adopted the
benefit approach. In scenario 4, which is about supporting companies that develop rice with increased
vitamin A content and export it to other countries, students at all levels focus on the science-based
approach, with the value increasing as the level of basic scientific literacy skills increases. The
bioethical approaches of the students did not differ significantly in terms of basic scientific literacy
skills in scenario 5, which is about the presence of an explanation on the packaging of the consumed
products as "obtained from genetically modified organisms”; almost all of the students turned to the
rights approach. In scenario 6, which is about the cultivation of genetically modified plant species,
students with intermediate level of basic scientific literacy skills learn science-based approach; high-
level students, on the other hand, adopted the benefit approach. In the 7th scenario, which is about
learning to carry a gene that increases the probability of developing cancer in the future, students with
medium level of basic scientific literacy skills turned to the benefit approach, while students with high
levels turned to the right approach. In scenario 8, which about prefers therapeutic cloning, students
with intermediate level of basic scientific literacy skills use the benefit approach; high-level students,
on the other hand, adopted the science-based approach. In scenario 9, which is about supporting the
production of genetically modified tomatoes, the students focused on the benefit approach. In addition,
although the utility approach scores of the high-level students decreased compared to the medium-
level students, their conditional approach scores increased. In the last scenario, which deals with the
fact that the company applying for a job requires genetic screening to be recruited, the students have
adopted the entitlement approach. Based on these results, it can be argued that the level of basic
scientific literacy skills of students significantly differentiates students' bioethics approaches.

Discussion, Conclusion and Suggestions

In this study, gene technology-focused scenarios, prepared by Keskin Samanci (2009) and
basically including ethical issues caused by biological sciences, were used in 9, 10, 11 and 12th grade
students at the Research and Development Education and Application Center High School, where
gifted students are educated, in order to determine bioethics approaches. It was presented to 107
students in the 12th grade. This measurement tool required the students to use their skills such as
thinking, revealing their own thoughts, approaches and values, discussing and reasoning in the
problem solving process. Due to the ethical dilemmas it contains, it supported gifted high school
students to put forward different approaches due to their different characteristics. Based on this reason,
it was tried to determine whether the bioethics approaches of gifted high school students differ in
terms of their 21st century skills and basic scientific literacy skills. This study, which was carried out
to reveal the approaches that students put forward in the ethical decision-making process, also gave the
opportunity to evaluate which elements should be considered in bioethics education. Accordingly,
gifted students were undecided about whether only humans should have the right to experiment on
animals, and they answered o to the case that the company applied for requires genetic screening tests
in order to be recruited. Students gave different answers to these two issues in the scenarios discussed
in the scale. This may mean that moral values that are important in terms of bioethics come to the fore
in students. This may be due to the fact that they approach animals with more compassionate feelings
and think that companies do not have such a right to job applicants. Students mostly answered yes to
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other scenarios. Depending on these results, it can be argued that gifted high school students mostly
support applications in the field of genetics and biotechnology. Similarly, in the studies conducted by
Yiice (2011) and Ceylan and Umdu Topsakal (2017), it was stated that science teachers and
prospective teachers were mostly undecided about the idea of experimenting on animals. On the other
hand, contrary to this study, Akin (2007), Yaman (2011) and Keskin et al. (2013) used the scenario of
taking the baby to be born with physical and mental disabilities in their research and reached different
conclusions that the baby should not be aborted. In their study with normal 7th grade students, Zengin
Tepekuyu and Umdu Topsakal (2016) revealed that students have limited knowledge on bioethics.
Yiice (2011) stated in his study with prospective science teachers that students' knowledge of
biotechnology differs significantly according to the geographical regions of the city where they lived
before they came to university. In order for students to perceive which scientific practices are good
and right or bad and wrong in the social environment they live in, and to develop their own unique
values and approaches about these practices, their cognitive and affective characteristics should be at a
sufficient level. Sousa (2017) stated that students at all levels, from secondary school to undergraduate
education, should understand the debates in the field of bioethics and analyze the future bioethics
debates now. Since the studies carried out on this subject in the literature were carried out with
different sample groups other than gifted students, no finding related to cognitive and affective
competence was found for applications. Therefore, increasing the scope of bioethics, including
genetics and biotechnology applications, can provide a valid approach to the transfer of science and
technology to gifted students by developing appropriate teaching and learning ways (Jones et al.,
2010). Thus, the active participation of the student in the instructional process can be strengthened by
making connections to controversial socio-scientific issues in teaching.

Considering the bioethical approaches of gifted students towards applications in the field of
genetics and biotechnology, students who adopt a science-based approach in scenarios such as having
the right to experiment on animals, supporting companies that develop rice with increased vitamin A
content and exporting it to other countries, preferring cloning for therapeutic purposes. They have
turned to the benefit approach in cases where a baby born with mental retardation is taken, planting
genetically modified plant species and supporting the production of genetically modified tomatoes. In
addition, the students who defended the approach of choosing the natural in the proposition of
choosing the sex of the child due to the new reproductive technologies, asked that there is a statement
on the packaging of the products that are consumed as “obtained from genetically modified
organisms”, that it carries a gene that increases the probability of developing cancer in the future, and
that the company applied for the job can be hired. They have adopted the right approach in cases
where genetic screening tests are required. It is seen that the students generally consider the rights of
the society and the individual in the decision-making processes regarding applications in the field of
biotechnology and genetics, and they believe that individuals have the right to make free choices in the
scenarios. For this purpose, considering the bioethical approaches taken in the decision-making
process, the rights approach came first. The second approach adopted after the right approach was the
benefit approach. Behind these two approaches was the science-based approach. In the study
conducted by Ceylan and Umdu Topsakal (2017), “conditioner”’; Karakaya and Arslan (2016), on the
other hand, stated that the "Utilitarian" approach is the majority based on similar scenarios.

It has been determined that gifted students have a high level of multidimensional 21st century
skills. While the students' skills with the lowest scores in this theme were "Entrepreneurship and
Innovation"; the skills with the highest scores were "Critical Thinking and Problem Solving Skills".
Similar results were obtained in the study conducted by Engin and Korucuk (2021). It has been found
that university students have high levels of information and technology literacy, critical thinking,
problem-solving skills, social responsibility and leadership skills. Career awareness has been
determined at a very high level. On the other hand, entrepreneurship and innovation skills were found
to be at a medium level. In the studies carried out by Giilen (2013), Giiriiltii et al. (2019), Karakas
(2015), Orhan-Goksiin and Kurt (2017), students’ 21st century skill levels were found to be "high" and
"very high". In the study conducted by Nacaroglu (2020), it was suggested that the 21st century skills
of specially talented and normally developing students are high. On the other hand, in the same study,
in contrast to this study, the dimensions of critical thinking and problem-solving skills were the
lowest; social responsibility and leadership skills were found to be the highest. The reason for this
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difference may be due to the different characteristics of the participants in the study, as well as the
diversity of instructional practices and the teachers' use of activities that support skills in this direction.

Considering the sub-dimensions of 21st century skills, it has been determined that gifted
students have conceptual and methodological literacy corresponding to a high level in terms of
information and technology literacy, and there is no student with a very high score. The first level of
scientific literacy is the lack of scientific literacy. At this level, the individual does not have the ability
or cognitive capacity to grasp concepts, thoughts, and interactions to be able to recognize a scientific
question. At a low level of scientific literacy, the individual may appear to understand or understand
the questions posed, but have difficulties in answering. In the third level, functional scientific literacy,
the individual is aware of the concepts of science and technology and is familiar with the terminology,
can define ideas correctly, but not adequately. At the level of conceptual and methodological scientific
literacy, the individual can establish interdisciplinary connections and expand the features in a
discipline and use them in different situations. At the level of multidimensional scientific literacy,
which is the highest level of scientific literacy, the individual comprehends the connections of other
disciplines with science-technology and society, recognizes situations where science should be used in
their daily lives and incorporates science. The fact that gifted students cannot have the latest level can
be seen as one of the most basic problems. However, one of the main purposes of education is to raise
individuals with scientific literacy, and it is natural that the education of gifted individuals who will
have an important place in the construction of the future society will increase their scientific literacy
levels. The fact that the International Student Assessment Program (PISA) has lagged behind in terms
of scientific literacy skills since 2015 reveals that the education system in force in our country,
especially in terms of gifted individuals, needs to be remodeled.

In the study, it was found that the bioethics approaches and information and technology
literacy, critical thinking and problem solving skills, entrepreneurship and innovation skills, social
responsibility and leadership skills, career awareness, 21st century skills and basic scientific literacy
skills of gifted high school students were found to be interconnected. In other words, there is a
significant relationship between bioethical approaches and all other variables. It can be argued that
bioethical approaches are influenced and differentiated by the variables discussed in the study.

As a result of the analyzes made to reveal the relationship between the answers given to the
scenarios presented to the students and the aforementioned skills, in the first scenario, which is about
people's right to experiment on animals, when the 21st century skills of the students are taken into
consideration, their lack of knowledge in turn, the approach that human is superior to other beings,
science based approach and conditional approach. According to the basic scientific literacy skills,
while the level is low, the students who adopted the conditional approach tended to the science-based
approach as the level increased. In the second scenario, which deals with the adoption of a baby who
will be born with a physical and mental disability, when the 21st century skills of the students are
considered, as the skill level increases, they prefer the lack of knowledge, religion-based approach and
the benefit approach. According to the basic scientific literacy skills, while the level is low, the
students who adopted the right approach tended to the benefit approach as the level increased.
Considering the 21st century skills of the students in the third scenario, which deals with the selection
of the child's gender thanks to the new reproductive technologies, as the skill level increases, they
preferred the virtue approach, the natural preference approach and the benefit approach, respectively.
Keskin et al.’s (2013) study suggested that teachers' ethical approaches in the same scenario were
"Virtue". According to the basic scientific literacy skills, while the level is low, the students who
adopted the right approach turned to the benefit approach from the natural preference approach as the
level increased. In scenario 4, which is about supporting companies that develop rice with increased
vitamin A content and export it to other countries, when students' 21st century skills are considered,
they preferred the conditional approach and science-based approach, respectively, as their skill level
increased. Considering the basic scientific literacy skills, as the level increases, the value increases and
they turn to the science-based approach. In the 5th scenario, which is about the presence of an
explanation on the packaging of the consumed products as "obtained from genetically modified living
things", the students turned towards the right approach at all levels in terms of 21st century skills and
basic scientific literacy skills. In the study conducted by Yiice (2011), Yaman (2011) and Ceylan and
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Umdu Topsakal (2017), the most asserted ethical value was the right approach by teachers.
Considering the 21st century skills of the students in the 6th scenario, which is about the cultivation of
genetically modified plant species, they preferred the science-based approach and the benefit
approach, respectively, as their skill level increased. Considering the basic scientific literacy skills, as
the level increased, they turned to science-based and benefit approaches. In the study conducted by
Ceylan and Umdu Topsakal (2017), it was seen that the ethical value of teachers is a pragmatic
approach. In the 7th scenario, which is about learning that they carry a gene that increases the
probability of developing cancer in the future, the students claimed that they did not have knowledge
while their 21st century skills were low, but as this skill increased, they preferred the benefit and rights
approach in turn. Considering the basic scientific literacy skills, as the level increased, they turned to
the benefits and rights approaches. In scenario 8, which deals with the preference of therapeutic
cloning, the students preferred the science-based approach while the 21st century skills were low,
while the benefit approach was increased. Considering the basic scientific literacy skills, as the level
increased, they turned to utility and science-based approaches. In the 9th scenario, which is about
supporting the production of genetically modified tomatoes, while the 21st century skills are low, the
students put forward the conditional approach, but as this skill increases, they prefer the benefit
approach. Considering the basic scientific literacy skills, although the utility approach scores of high-
level students decreased compared to middle-level students, their conditional approach scores
increased. On the other hand, Yaman (2011) in his research on scenarios for the cultivation of
genetically modified organism crops for human benefit, found that the participants mostly had
"science and technology-based" ethical values. In the 10th scenario, which is about the fact that the
company applying for a job requires genetic screening tests to be recruited, the students prefer the
justice and contingent approach while the 21st century skills are low, while they prefer the rights
approach as this skill increases. Judging by the basic scientific literacy skills, students at all levels
tended towards the rights approach. Based on the results obtained, it can be explained that especially
the ethical values adopted by teachers and their thoughts on bioethical issues can affect their students
when they are associated with the results revealed in the studies carried out on this subject in the
literature (Bakar, 2010; Deniz, 2021; Kir, & Ozalemdar, 2021; Turgut, 2018; Yiice, 2011). As a result,
considering the research problems, it has been determined that the students have different approaches
to the ethical problems in the current socio-scientific issues in the field of genetics and biotechnology.

This research also has some limitations. The participants in the study are gifted students who
are diagnosed in a high school in istanbul. All of the students studying in this school are gifted. The
findings obtained as a result of the study may not be generalizable to all diagnosed gifted students
studying with normal students in other public schools in Tirkiye. The research was limited to the
questions in the scales. There may be other influential factors and variables that affect students'
bioethical approaches to genetics and applications in the field of biotechnology. In addition, the length
of the scales prevented the students from giving additional information to their answers. The research
was limited only by the perceptions of the students depending on the answers they gave. Another
limitation of the study is the analysis of the data. Although the study has a conceptual framework, the
lack of sufficient explanations about the subject regarding gifted students has prevented the
discussions from maturing sufficiently. Despite this limitation, the available data were reviewed many
times and it was decided to establish relations between variables in a categorical context.

In this context, the following suggestions can be made based on the results obtained in the
study. Today, due to the increasing interest in genetics and biotechnology, people are now expected to
make bioethical decisions and develop possible acceptable solutions for these issues. On the other
hand, it has been the result of the researches that people who were not involved in ethical decision-
making processes before, benefit from their inner and emotional aspects when making decisions on
these issues, ignore ethical principles and cannot make their decisions for the future. Considering that
even some of the students who have previous experience in ethical decision-making processes are not
aware of ethical problems, it has become very important that bioethical issues are always included in
the education of gifted individuals and that these individuals gain processes that they can refer to in
ethical dilemmas. In this research, it is understood that the bioethics approaches of the students are not
certain, they contain contradictions, and they mostly add their emotional-oriented internal states at that
moment while responding. In this context, studies can be conducted in more comprehensive groups on
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similar subjects using research methods and models such as quantitative or qualitative and different
measurement tools. In addition, this study was carried out with gifted high school students, further
studies can be carried out with gifted students at different levels, their families and teachers.
Demographic characteristics of students such as gender and family information were not taken into
account in the study. These variables can also be taken into account in future studies. Informative
academic studies on genetics and biotechnology applications can be conducted for gifted students. The
subject of bioethics attracted the attention of the participating students who answered the scales and
aroused their curiosity. They wanted to learn about the topics covered in the scenarios because they
were situations that they might encounter in the future. For this reason, an application module in which
bioethics topics are covered can be included in the training processes. As seen in this research,
developments in genetics and biotechnology bring different socio-scientific problems that can be
encountered in daily life. For this reason, students at different educational levels should have
knowledge about the concept of scientific ethics before they encounter these difficulties because
bioethics education has become a very important topic for students to make the right decisions about
genetic and biotechnology applications and to propose the right solutions. It has been determined that
all the variables discussed in the study affect and differentiate bioethical approaches. Therefore, an
instructional model that includes 21st century skills and basic scientific literacy skills for gifted
students at different education levels can be developed and its effectiveness can be tested. Projects or
educational practices that support the development of entrepreneurship and innovation skills of gifted
students, which are at a low level compared to other skills, can be carried out.

References

Akin, H. (2007). Opinions of Cukurova University Faculty of Arts and Sciences and Faculty of Education
students on basic bioethics issues. Cukurova University Institute of Health Sciences, Master Thesis, Adana.

Akkanat, H. (2004). Gifted or talented, Ed.: R. Sirin, A. Kulaksizoglu & A.E. Bilgili, Gifted Children: Selected
Articles Book, Children's Foundation Publications: 63, I. Turkey Gifted Children Congress Publication
Series: 1, pp.169-192. Istanbul.

Alkis, M. (2020). Examining the 21st century skills of university students in terms of some variables. Necmettin
Erbakan University, Institute of Educational Sciences, Master Thesis, Konya.

Anagun, S. S., Atalay, N., Kilig, Z., & Yasar, S. (2016). Developing a scale of 21st century skills proficiency
perceptions for teacher candidates: A study of validity and reliability. Pamukkale University Faculty of
Education Journal, 40 (40), 160-175. http://dx.doi.org/10.9779/PUJE768.

Arslan, A. (2020). Determining the 21st century skills that should be gained to students before and after the
pandemic from the perspective of teacher candidates. (Special Issue: Education in Turkey and in the World
during the epidemic), Journal of National Education, 553-571.

Aygiin, S. S., Atalay, N., Kili¢, Z., & Yasar, S. (2016). Developing a scale of 21st century skills proficiency
perceptions for teacher candidates: A study of validity and reliability. Pamukkale University Faculty of
Education Journal, 40(40), 160-175.

Bakan, 1., & Biiyiikbese, T. (2004). The relationship between job security and general work behavior of
employees: A field study. Journal of Erciyes University Faculty of Economics and Administrative Sciences,
23, 35-59.

Bakar, E. (2010). Evaluation of pre-service science teachers' practices and views on bioethics education. Gazi
University Institute of Educational Sciences, PhD Thesis, Ankara.

Bakar, M. H. D. (2020). The effect of 21st century skills of social studies teacher candidates on their democratic
tendencies (Nevsehir province example). Nevsehir Hac1 Bektas Veli University Institute of Social Sciences,
Master Thesis, Nevsehir.

Bartan, M. (2020). Examination of pre-school teacher candidates' basic scientific literacy levels and scientific
attitudes. Pamukkale University Faculty of Education Journal, 49, 293-308.

Bozkurt, S. B., & Cakir, H. (2016). Examining the 21st century learning skill levels of secondary school students
according to gender and grade level. Pamukkale University Faculty of Education Journal, 39(39), 69-82.

Cemaloglu, N., Arslangilay, A. S., Ustiindag, M. T., & Bilasa, P. (2019). Vocational high school teachers '
perceptions of 21st century skills self-efficacy. Ahi Evran University Journal of Kirsehir Education
Faculty, 20(2), 845-874.

Ceylan, M. (2019). Examining the changing roles of school administrators in the context of 21st century skills
according to teachers' views. Trakya University Institute of Social Sciences, Master Thesis, Edirne.

158



Yunus Emre YANGIN, Pinar

Journal of Educational Theory and Practice Research 2022, Volume 8, Issue 2, 142-161 OZDEMIR, Selami YANGIN

Ceylan, O., & Umdu Topsakal, U. (2017). Determining the bioethical value perceptions of science teachers.
Electronics Studies, 12(6), 137-154.

Ceylan, O., & Umdu Topsakal, U. (2018). Determination of bioethical perceptions of gifted students . Journal of
Education and Training Studies, 6(5), 160-169.

Cakir Tlhan, A. (2020). Being gifted in Turkey. Child and Civilization, 2,483-494. DOI: https://doi.org/ 10.47646
/CMD.2020.219.

Celebi, M., & Seving, S. (2019). Determining teachers' perceptions of efficacy regarding 21st century skills and
their level of use of these skills. 6th International Congress of Multidisciplinary Studies, 26-27 April 2019,
Gaziantep.

Cevik, A., & Demirtas, H. (2021). 21st century skills of school principals from the point of view of school
principals and teachers. Journal of Inonii University Faculty of Education, 22(2), 1512-1543.

Cevik, M., & Sentirk C. (2019). Multidimensional 21st century skills scale: Validity and reliability study.
Cypriot Journal of Education Sciences, 14(1), 11-28.

Davasligil, U. (2009). Education of gifted and talented children. G. Akgamete (Ed.). Students with special needs
and special education in general education schools (pp. 545-592). Ankara: Kok Publishing.

Deniz, O. (2021). High school biology teachers and bioethics: Awareness, attitudes and teaching practices.
Ihsan Dogramaci Bilkent University Institute of Educational Sciences, Master Thesis, Ankara.

Dinler, H., Simsar, A., & Yalgn, V. (2021). Examining the 21st century skills of 3-6 year old children in terms
of some variables. E-Kafkas Journal of Educational Research, 8(2), 281-303.

Dombayci, M. A., & Ercan, O. (2017). Examination of prospective teachers' scientific literacy levels and
attitudes towards scientific research in terms of various variables. Abant Izzet Baysal University Journal of
the Faculty of Education, 17(3), 1265-1284.

Engin, A. O., & Korucuk, M. (2021). Examining students' 21st century skills in terms of various variables. Gazi
University Journal of Gazi Education Faculty, 41(2), 1081-1119.

Erten, P. (2020). Pre-service teachers' perceptions of 21st century skills competence and their views on gaining
these skills. Journal of National Education, 49(227), 33-64.

Gokbulut, B. (2020). The relationship between prospective teachers' educational beliefs and 21st century skills.
Turkish Studies-Education, 15(1), 127-141.

Gulen, S. B. (2013). Examination of secondary school students' 21st century learning skills and support levels
with information technologies according to gender and grade level. Gazi University Institute of
Educational Sciences, Master Thesis, Ankara.

Giing6r, M., & Bulut, Y. (2008). On the chi-square test. Furat University Eastern Anatolia Region Studies, 7(1),
84-89.

Giiriiltii, E., Aslan, M., & Alci, B. (2020). Secondary school teachers' competencies in using 21st century skills.
Hacettepe University Faculty of Education Journal, 35(4), 780-798.

Jones, A., McKim, A., & Reiss, M. (2010). Towards introducing ethical thinking in the classroom: Beyond
rhetoric edits in ethics in the science and technology classroom. Netherlands: A New Approach to
Teaching and Learning, Sense Publisher.

Karakaya, F., & Arslan, O. (2016). Students ‘ethical approaches related to animal experiment: 9th grade
example. Turkish Journal of Education, 5(4), 208-223. DOI:10.19128/turje.267916.

Karakas, M. M. (2015). Measuring the 21st century science skill levels of middle school eighth grade students.
Eskisehir Osmangazi University Institute of Educational Sciences, Master Thesis, Eskisehir.

Karakitapoglu, Z. (1996). Contemporary value orientations of adults and university students. Unpublished
Master Thesis. Ankara: METU, The Graduate School of Social Sciences.

Karasar, N. (2009). Scientific research method. Ankara: Nobel Publishing.

Kavak, N., Tufan, Y., & Demirelli, H. (2006). Science and technology literacy and informal science education:
The potential role of newspapers. Journal of Gazi Education Faculty, 26(3), 17-28.

Keskin Samanci, N. (2009). Developing a bioethical value inventory for secondary school students within the
scope of bioethics education. Gazi University Institute of Educational Sciences, PhD. Thesis, Ankara.

Keskin, M. O., Keskin Samanci, N., & Kurt, 1. (2013). Examination of pre-service teachers' views on current
ethical issues in terms of some variables. Journal of Higher Education & Science, 2, 144-152.

Kir Yigit, M., & Ozalemdar, L. (2021). Examining the bioethical values of biology teachers in terms of different
variables. Journal of Teacher Education and Training, 2(2), 56-68.

159



Yunus Emre YANGIN, Pinar

Journal of Educational Theory and Practice Research 2022, Volume 8, Issue 2, 142-161 OZDEMIR, Selami YANGIN

Kozikoglu, I., & Altunova, N. (2018). The power of pre-service teachers' self-efficacy perceptions regarding 21st
century skills to predict their lifelong learning tendencies. Journal of Higher Education & Science, 3, 522-
531.

Koktirk, G. V., Ustiiner, H., Yilmaz, A., & Ozdemir, I. D (2021). Gifted and community building. Turkish
academic research Review, 6(3), 827-862.

Kurt, 1. (2011). Developing a value inventory for use in the process of discussing value problems posed by the
biological sciences. Gazi University Institute of Educational Sciences, Master Thesis, Ankara.

McGrew, K. S. (2009). Editorial: CHC theory and the human cognitive abilities project: Standing on the
shoulders of the giants of psychometrics intelligence research. Intelligence, 37(1), 1-10.

Ministry of National Education (MoNE). (2016). Child development and education, giftedness, special abilities
and inclusion. http://www.megep.meb.gov.tr/mte_program_modul/moduller/%C3%9Cst%C3%BCn%20Z
ek%C3%A2,%20%C3%96zel%20Talent%20ve%20Resource%C5%9Ft% Retrieved from C4%B1rma.pdf
on 10.01.2022.

Nacaroglu, O. (2020). Examination of 21st century skills of gifted and normally developing students. Ankara
University Journal of Faculty of Education Sciences (JFES), 53(2), 693-722.

Orhan-Goksiin, D., & Kurt, A. A. (2017). 21st century teacher candidates. learner skills use and 21st century. the
relationship between the use of teaching skills. Education and Science, 42(190), 107-130. DOI: 10.15390
/EB.2017.7089.

Ozdamar, K. (1997). Statistical data analysis with package programs. Eskisehir: Anadolu University Press.

Oztas, G., Cagil, A. E., & Ayverdi, L. (2020). Examination of high school students' thinking styles and
bioethical values in terms of different variables. Journal of Research in Education and Society, 7(1), 167-
192.

Pieper, A. (1999). Introduction to ethics. (Transl. Atayman, V. & Sezer, G.) First Edition. Istanbul: Details
Publications.

Sousa, C. (2017). Integrating bioethics in sciences’ curricula using values in science and socioscientific issues.
Multidisciplinary Journal for Education, Social and Technological Sciences, 4(1), 122-134.

Sternberg, R. J., Jarvin, L. & Grigorenko, E. L. (2011). Explorations in giftedness. New York, N. Y.: Cambridge
University press.

Surmeli, H. (2008). Evaluation of university students’ attitudes, knowledge and bioethics views about
biotechnology and genetic engineering studies. Marmara University Institute of Educational Sciences,
Ph.D. Thesis, Istanbul.

Siirmeli, H., & Sahin, F. (2010). Bioethical views of university students on genetic engineering: Genetic testing
and genetic diagnosis. Journal of Turkish Science Education, 7(2), 119-132.

Sahin, F., & Ates, S. (2018). Scientific literacy scale adaptation study for secondary school students. Gazi
University Journal of Gazi Education Faculty, 38(3), 1173-1205.

Tekin, N. (2013). Examination of the relationship between scientific literacy and critical thinking skills of pre-
service science teachers. Necmettin Erbakan University, Institute of Educational Sciences, Master Thesis,
Konya.

Tekin, N., Aslan, O., & Yagiz, D. (2016). Investigation of scientific literacy levels and critical thinking
dispositions of pre-service science teachers. Journal of Amasya University Faculty of Education, 5(1), 23-
50.

Tezel, O., & Tezgéren, 1. (2019). Examination of the relationship between the scientific literacy levels of eighth
grade students and their problem solving skills. Eskisehir Osmangazi University Turkish World Application
and Research Center Education Journal, 4(2), 68-84.

Tunc Sahin, C., & Say, O. (2010). Examination of scientific literacy levels of primary school students.
International Journal of Management, Economics and Business, 6(11), 223-240.

Turgut, D. (2018). Examination of pre- service teachers' bioethical values, scientific literacy and empathy skill
levels on the basis of classes. Pamukkale University Institute of Educational Sciences, Master Thesis,
Denizli.

Turgut, H., & Fer, S. (2006). The effect of social constructivist instructional design practice on the development
of scientific literacy competencies of pre-service science teachers . Marmara University Atatiirk Faculty of
Education Journal of Educational Sciences, 24, 205-229.

Ulman, Y. I. (2010). Ethics, bioethics, law: Basic concepts and approaches. Acibadem University Journal of
Health Sciences, 1, 1-4.

160



Yunus Emre YANGIN, Pinar

Journal of Educational Theory and Practice Research 2022, Volume 8, Issue 2, 142-161 OZDEMIR, Selami YANGIN

Yaman, H. H. (2011). An example application in argumentation -based bioethics education: Genetically
modified organism and genetic screening test. Gazi University Institute of Educational Sciences, Master
Thesis, Ankara.

Yilmaz, K. (2021). 21st century skills of school principals according to teachers’ opinions. Adnan Menderes
University Institute of Social Sciences, Master Thesis, Aydin.

Yuce, Z. (2011). Science teacher students' knowledge on biotechnology and bioethical approaches towards
biotechnology applications: Attitudes, views and value judgments. Gazi University Institute of Educational
Sciences, Ph.D. Thesis, Ankara.

Zengin Tepekuyu, H. (2016). Developing bioethics awareness in secondary school 7th grade students. Yildiz
Technical University, Graduate School of Natural and Applied Sciences, Master Thesis, Istanbul.

Zengin Tepekuyu, H., & Umdu Topsakal, U. (2016). Ogrencilerde biyoetik farkindaligi. Proceedings of
SOCIOINT 2016 3rd International Conference on Education, Social Sciences and Humanities, 134-142.

This work is licensed under a Creative Commons Attribution 4.0 International License.

161


https://creativecommons.org/licenses/by/4.0/

ISSN 2149-7702
e-ISSN 2587-0718 DOI: 10.38089/ekuad.2022.108

Cilt 8 (2022) Say1 2, 142-161

Ozel Yetenekli Lise Ogrencilerinin Genetik ve Biyoteknoloji
Uygulamalarina Yonelik Biyoetik Yaklasimlarinin 21. Yiizyil Becerileri ve
Temel Bilimsel Okuryazarhik Becerileri A¢isindan Incelenmesi

Yunus Emre YANGIN?, Pinar OZDEMIR?, Selami YANGIN?®

Oz

Anahtar Kelimeler

Bu caligmada, ozel yetenekli lise Ogrencilerinin genetik ve biyoteknoloji
uygulamalarina  yonelik biyoetik yaklagimlarinin  incelenmesi ve bu
yaklagimlarinin temel bilimsel okuryazarlik becerileri ve 21. yiizyil becerileri
acisindan degisip degismediginin belirlenmesi amaglanmistir. Bu amagla
calismada nicel arastirma yontemi ile genel tarama modeli igerisinde yer alan
iliskisel model kullanilmistir. Calisma, 2021-2022 egitim-6gretim yili giiz
doéneminde Istanbul ili Uskiidar ilgesinde bulunan Arastirma Gelistirme Egitim
ve Uygulama Merkezi Lisesi’ndeki tanmilanmis 107 6zel yetenekli 6grenci ile
gergeklestirilmistir. Calismada uygulama igin etik izinleri alinan biyoetik
yaklagim Olcegi, temel bilimsel okuryazarlik olgegi ve 21. yiizyil becerileri
6lgegi uygulanmigtir. Verilerin analizinde betimsel istatistigin yan1 sira kategorik
degiskenler arasi iliskinin var olup olmadigini ortaya koymak iizere ki-kare testi
yapilmistir. Arastirma sonucunda, Ogrencilerin genetik ve biyoteknoloji
uygulamalarimin  bir kisminda kararsiz kaldiklari, buna karsin c¢ogunlukla
destekledikleri belirlenmistir. Benimsenen biyoetik yaklagimlara bakilirsa en
fazla hak yaklagimi, ardindan yarar yaklagimi gelmistir. Bu iki yaklagimdan
sonra ise bilim temelli yaklagim yer almistir. Ayrica 6grencilerin bu yaklagimlari
benimsemesinde temel bilimsel okuryazarlik becerileri ile 21. yiizyil
becerilerinin etkisinin bulundugu sonucuna ulasilmistir. Bu sonuglara dayanarak
6zel yeteneklilerin egitiminde 21. yiizyll becerileri ile temel bilimsel
okuryazarlik becerilerinin dahil edildigi bir 6gretimsel modelin gelistirilmesi ile
Ogretim siireglerinde genetik ve biyoteknoloji uygulamalarimin artirilmasi
gerektigi onerilmistir.
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Giris

Ozel yetenekli bireylerin egitimi, gelismis iilkelerde &nemle iizerinde durulan konularin
basinda gelmektedir. Ulkemizde ise 6zellikle son yillarda egitim politikasinin nemli bir parcasi haline
gelmistir. Bu bireylerin dogru bir sekilde egitim almalari, kendileri ile insanliga sunacaklar1 katki
bakimindan da olduk¢a &nemlidir. Ozel yetenekli gocuklar, potansiyel, tanilanmis ya da sahip
olduklar1 yetenekleriyle taninan bireyleri ifade etmektedir (Cakir Ilhan, 2020). Bu ¢ocuklar, ¢ok kii¢iik
yaglardan itibaren siradis1 6zelliklere sahip olup mantiksal muhakemeler yapabilmekte ve karmasik
problemlere farkli ¢6ziim yollar iiretebilmektedirler. Tarihsel siire¢ igerisinde insanlarin yasaminda
etkin degisimler ve izler olusturan, biiylik gelisimler saglayanlar siiphesiz bu dzel yetenekli bireylerdir
(Koktiirk vd., 2021). Diinya tarihinde yazili kaynaklarda 6zel yetenekli 6grencileri ilk kez betimleyen
Eflatun, “Altin Nitelikli Sinif” deyimini kullanmistir. Gliniimiizdeki 6zel yetenek ve 6zel yeteneklilik
ile ilgili tanimlar incelendiginde temelde biligsel aktivitelerde akranlarina gore {istiinliige vurgu
yapildig1 goriilmektedir (McGrew, 2009; Sternberg vd., 2011). Aslinda 6zel yetenekli birey, zeka,
yaraticilik, sanat, liderlik kapasitesi veya 6zel akademik alanlarda yasitlarma gore yiiksek diizeyde
performans gosterdigi uzmanlar tarafindan belirlenen bireydir. Tiirkiye, 6zel yetenekli bireylerin
oneminin farkindadir; ancak bu bireylerin seciminde, yerlestirilmesinde, egitim ortamlarinin ve egitim
programlarinin diizenlenmesinde halen sorunlar yasamaktadir. 2020 yil1 itibariyle Tiirkiye genelinde
81 ilde 182 Bilim ve Sanat Merkezi (BILSEM) bulunmaktadir ve 63000 tanilanmis 6zel yetenekli
ogrenci bu merkezlerden yararlanmaktadir (Cakir ilhan, 2020). BILSEM 6grencilerine uyum, destek
egitimi, bireysel yeteneklerin fark edilmesi, 6zel yeteneklerin gelistirilmesi ve proje iiretimi/yonetimi
alanlarinda diizenlenmis egitim programlari uygulamaktadir. Aslinda bu merkezler, 6zel yetenekli
ogrencilerin kendi potansiyellerini anlamalari, kendilerine ve topluma katkida bulunabilmeleri icin
normal okullarda verilen egitimin 6tesinde farklilastirilmis bir egitim programi sunmaktadir.

Ozel yetenekli olarak tanilanmis cocuklarin 6zel egitim kapsamu icine alinarak dzel programlar
ve Ozel yetismis personel tarafindan egitilmesi olduk¢a 6nemlidir (Akkanat, 2004; Davasligil, 2009).
Ciinkii 6zel yetenekli 0grencilere egitim yoluyla yapilan her tiirli yatirnm, arzu edilen toplumun
insasinda onemli yap taslarini olugturmaktadir. Nitekim 6zel yetenekli bireyler, yeteneklerinin hangi
alanda oldugu tespit edildikten sonra toplumsal degismenin itici giicli haline gelmektedir (Koktiirk,
Ustiiner vd., 2021). Ulkemiz geng ve dinamik bir niifusa sahip olmakla birlikte niifusunun yaklagik
% 14°’lik kismi parlak zekali bireyler olarak karsimiza c¢ikarken yaklasik % 2°lik kismui ise Ozel
yeteneklilerden olugmaktadir (Milli Egitim Bakanligi [MEB], 2016). Bu durum, Tiirkiye’nin beseri
sermayesini tanima ve tanimlama yoniindeki ¢aligmalarin 6nemli bir pargasidir. Niifusun % 2’lik bir
kismini olusturan 6zel yetenekli bireylerin fark edilmesi ve tanilama siireci, bu bireylerin yetistirilmesi
hedeflerinde ilk ve en 6nemli basamagi olusturmaktadir. Ozel yetenekliler, dogada nadir bulunan
degerli madenler gibidir. Toplumun ¢ok az sayida dogan ve yerine konulamayacak zenginligi olan bu
tiir 6zel yeteneklilerin yetistirilmesi ve topluma katki saglayan bireyler haline doniismeleri son derece
onemlidir.

Glintimiize degin farklilasan uygulamalar ve 6zel yeteneklilere ilginin artmasiyla “Diinya
olceginde, bilim ve sanatta onder bireyler yetistirmektir” vizyonu ve “Ogrencilerimizin milli
degerlere sahip, iilke gelisimine katki saglayacak bireyler olarak yetigsmelerini saglamaktir.” misyonu
kapsaminda 6zel yetenekli 6grencilerin egitim gereksinimlerini karsilamak amaciyla Bilim ve Sanat
Merkezleri ile 2017 yilinda Milli Egitim Bakanligma bagl Ozel Egitim Genel Miidiirliigii tarafindan
Arastirma Gelistirme Egitim ve Uygulama Merkezi Lisesi kurulmustur. Dolayisiyla One siiriilen
vizyon ve misyon kapsaminda bu kurumlardaki egitim siirecleri 6zel yetenekli dgrencilerde goze
carpan sekilde bilimsel anlayislarin gelisimini amacgladigi gibi tanilanmis yeteneklerinin de
pekismesini ve desteklenmesini hedeflemistir.

I¢inde bulundugumuz 21. yiizyil, bilgi yigin1 olmaktan ziyade bireyi merkeze alarak onun
sahip oldugu spesifik 6zellikleri sayesinde daha ¢ok bilgiyi kullanabilme, i¢sellestirme, anlamlandirma
ve hayata gecirebilme yoniiyle diger yiizyillardan ayrilmaktadir. Bu siirecte bireyin yetenekleri 6n
plana ¢ikmaktadir. Elbette her bireyin farkli becerileri ve yetenekleri oldugu gibi belli bir olgu, olay ve
duruma iligkin farkli goriis ve yaklasimlari da bulunmaktadir. Anagiin ve digerlerinin (2016) de ifade
ettigi gibi 21. yiizy1l becerileri yalniz basina ne beceriyi ne de bilgiyi kapsar. 21. yiizy1l becerileri,
elestirel diisiinme ve problem ¢6zme becerilerini, girisimcilik ve inovasyonu, sosyal sorumluluk ve
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liderlik becerilerini, kariyer bilincini, anlamay1 ve performansi igerir. Bununla beraber 21. yiizyilda
sozgelimi bu becerilere sahip olmak yeterli olmayip okuryazar olmak da beklenmektedir. Bu
cercevede okuryazarligin alt boyutu olan bilimsel okuryazarlik becerisinin de &grenme olgusu
tizerinde birgok yonii etki altina aldigi diisiiniilebilir. Bilim okuryazarlig: ile bireylerin arastirma-
sorgulama, problem ¢dzme ve karar verme becerilerini gelistirmeleri, yasam boyu &grenen bireyler
olmalar1 ve ¢evreleri hakkinda merak duygularini siirdiirmeleri hedeflenmektedir (Kavak vd., 2006).
Bu nedenle son yillarda egitim, sadece okulda verilen sinif i¢i uygulamalardan styrilarak insanin var
olabilecegi tiim sosyal alanlar1 kapsayacak sekilde genislemistir.

Bu caligmada, bilimsel okuryazarlik becerileri ve 21. ylizy1l becerileri disinda merkezde yer
alan kavram biyoetiktir. Biyoetik, tipta ve biyolojide meydana gelen ¢esitli teknolojik gelismelerin
bilimsel sonuglarinin kapsamli bir sekilde irdelenmesi iizerinden gelisen etik alan1 ya da bolimiidiir.
Biyoetik kelime anlami bakimindan “canli etigi” olarak da anlagilir (Yiice, 2011). Biyoetik tiim
diinyada insan sagligi ve c¢evre koruma hizmetinde bilim ve insanlik arasinda bir koprii gibidir.
Biyoetigin konusu yasamdir; sadece genetik ve biyoteknoloji etiginin ana konusu olan insan yasami
degil, dogada var olan tiim organizmalarin yasamidir (Pieper, 1999). Biyoetik, bilgi, ahlak, heyecan ve
empatinin bir kombinasyonudur. Biyoetikten bahsedilirken teknik olarak miimkiin olan her seyin etik
olarak da hakli olacagi anlamina gelmedigi, tam tersine bas dondiiriicii bilimsel ilerlemelerin dogaya,
cevreye, insan ve hayvan varligina olumsuz anlamda miidahale getirdigi ve geleceklerinin tehlikede
oldugu endisesi olusmalidir (Ulman, 2010). Biyoetigin temel unsurlar1 dogrultusunda etik karar verme
ve akil yiirlitme siirecleri 6n plandadir. Bilim okuryazarligiin saglanabilmesi ve biyoetik konusunun
yeterince anlagilabilmesi i¢in Ogrencilerin toplumbilimsel konular1 “nasil” ve “hangi degerler ve
yaklasimlarla” ele alip karar verdikleri olduk¢a 6nemlidir. Ciinkii degerler ve yaklagimlar, insanlarin
davraniglarina iligkin tercihlerinde bu davraniglarin1 dogrulamada ve kendileri de dahil tiim insanlar1
ve olaylar1 degerlendirmede kullandiklar kriterlerdir (Karakitapoglu, 1996). Ozellikle giiniimiizde etik
konularin da yer aldig1 genetik ve biyoteknoloji alanindaki uygulamalara yonelik biyoetik degerler ve
yaklagimlar, kisiden kisiye farklilik gosterebilmektedir. Bu noktada bireyin sahip oldugu algilari,
biligsel ve duyussal 6zellikler, sosyal ¢evre, aile, okul, 6gretimsel uygulamalar vb. pek ¢ok faktoriin
etkisi altinda kalarak farkli bir yaklasima yonelim gostermesini desteklemektedir. Bu ac¢idan
bakildiginda toplum igerisinde farkli bir yere sahip olan &zel yetenekli bireylerin genetik ve
biyoteknoloji alanindaki uygulamalara iliskin biyoetik deger ve yaklagimlarini etkileyebilecegi
diisiiniilen iki degisken akla gelmektedir; bilimsel okuryazarlik becerileri ve 21. yiizy1l becerileri.

Alan yazina bakildiginda biyoetik konusunda tiniversite 6grencileri (Akin, 2007; Bakar, 2010;
Keskin vd., 2013; Siirmeli, 2008; Siirmeli ve Sahin, 2010; Turgut, 2018; Yaman, 2011; Yiice, 2011),
lise 6grencileri (Oztas vd., 2020), ortadgretim 6grencileri (Keskin Samanci, 2009; Kurt, 2011; Zengin
Tepekuyu, 2016), fen 6gretmenleri (Ceylan ve Umdu Topsakal, 2017) ve biyoloji 6gretmenleri (Deniz,
2021; Kir Yigit ve Ozalemdar, 2021) ile gerceklestirilen ¢alismalar mevcut olup bu calismalarmn
tiimiinde biyoetik deger farkindalig1 betimsel bicimde ele alinmistir. Bunun yaninda Ceylan ve Umdu
Topsakal (2018) tarafindan yiiriitiilen ve iistiin yetenekli 6grencilerin biyoetik algilarinin incelendigi
caligmada ise 100 6grenciye ulasilmistir. 21. yiizyil becerileri konusunda tiniversite 6grencileri (Alkis,
2020; Arslan, 2020; Aygiin vd., 2016; Bakar, 2020; Engin ve Korucuk, 2021; Erten, 2020; Gokbulut,
2020; Kozikoglu ve Altinova, 2018), 3-6 yas cocuklar (Dinler vd., 2021), ortaokul 6grencileri
(Bozkurt ve Cakir, 2016; Karatasg, 2015), ortadgretim dgretmenleri (Celebi ve Seving. 2019; Giiriilti
vd., 2020), lise 6gretmenleri (Cemaloglu vd., 2019) ve okul yoneticileri (Ceylan, 2019; Cevik ve
Demirtag, 2021; Yilmaz, 2021) ile gerceklestirilen ¢aligmalar mevcuttur. Bu calismalarin disinda
Nacaroglu'nun (2020) aragtirmasinda o6zel yetenekli ve normal gelisim gosteren 6grencilerin 21.
yiizy1l becerileri incelenmistir. Temel bilimsel okuryazarlik becerileri konusu ele alindiginda ise
tniversite 6grencileri (Bartan, 2020; Dombayci ve Ercan, 2017; Tekin, 2013; Tekin vd., 2016; Turgut
ve Fer, 2006), ilkokul 6grencileri (Tung Sahin ve Say, 2011) ve ortaokul 6grencileri (Sahin ve Ates,
2018; Tezel ve Tezgoéren, 2019) ile gergeklestirilen caligmalar mevcuttur. Uygulama grubu
bakimindan temel bilimsel okuryazarlik becerileri ile ilgili olarak 6zel yetenekli 6grencilerle yiiriitiilen
bir ¢aligmaya rastlanmamistir. Bununla beraber biyoetik yaklagim ve 21. yiizy1l becerileri konusunda
ise Ozel yetenekli Ogrencilerle yapilan sadece birer calisma mevcuttur. Genel itibariyle tim
degiskenlere yonelik yiiriitiilen ¢aligmalar biitiinciil bigimde birden fazla degiskeni ele almak yerine
bir degiskeni degerlendirmeyi hedeflemistir.
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Yukarida verilen alan yazin agisindan degerlendirildiginde, 6zel yetenekli lise 6grencilerinin
genetik ve biyoteknoloji alanindaki uygulamalara yonelik biyoetik yaklasimlari, 21. yiizyil becerileri
ve temel bilimsel okuryazarlik becerileri arasindaki iliskiyi bir ¢alisma i¢inde inceleme gereksinimi
duyulmustur. Alan yazinda 6zel yetenekli 6grencilerin biyoetik yaklagimlarini, 21. yiizyil becerilerini
ve temel bilimsel okuryazarlik beceri diizeylerini hem ayr1 ayr1 hem de biitiinsel sekilde degerlendiren
ve ayrica tiim degiskenleri sadece 6zel yetenekli grenciler iizerinde degerlendirerek oneriler getiren
bir galismaya rastlanmamasinin 6nemli bir eksiklik oldugu agik¢a ortaya g¢ikmaktadir. Alandaki
boslugu doldurmayr hedefleyen bu arastirmada ayni zamanda ortaya koyulacak sonuglarla diger
arastirmalarin  One siirdligli kuramsal Onermelerin birbiriyle anlamli bigimde iliskilendirilmesi
hedeflenmistir. Bu baglamda calismanin amaci, 9, 10, 11 ve 12. siiflarda 6grenim goren O6zel
yetenekli Ogrencilerin  genetik ve biyoteknoloji alanindaki uygulamalara yonelik biyoetik
yaklagimlarinin, 21. yiizyll becerileri ve temel bilimsel okuryazarlik becerileri agisindan
degerlendirilmesi ve alana 6zgiin aciklamalar ileri siiriilmesidir. Bir bagka amaci ise 6zel yetenekli lise
ogrencilerinin sahip olduklar biyoetik yaklasimlarini irdeleyerek 21. ylizyilin gerektirdigi becerilere
ve temel bilimsel okuryazarlik becerilerine ne diizeyde sahip olduklarini ortaya koymaktir. Bu amaglar
cergevesinde arastirmanin alt problemleri su sekilde belirlenmistir:

1. Ozel yetenekli lise 6grencilerinin genetik ve biyoteknoloji alanindaki uygulamalara yénelik
biyoetik yaklagimlari nasildir?

2. Ozel yetenekli lise dgrencilerinin 21. yiizyil becerileri (bilgi ve teknoloji okuryazarhigi,
elestirel diisiinme ve problem ¢ozme, girisimcilik ve inovasyon, sosyal sorumluluk ve
liderlik, kariyer bilinci) ne diizeydedir?

3. Ozel yetenekli lise dgrencilerinin genetik ve biyoteknoloji alanindaki uygulamalara y&nelik
biyoetik yaklagimlari, 21. yiizy1l becerilerine gore degismekte midir?

4. Ozel yetenekli lise dgrencilerinin temel bilimsel okuryazarlik becerileri ne diizeydedir?

5. Ozel yetenekli lise dgrencilerinin genetik ve biyoteknoloji alanindaki uygulamalara yénelik
biyoetik yaklasimlari, temel bilimsel okuryazarlik becerilerine gore degismekte midir?

Yontem

Bu calismada, 6zel yetenekli lise 6grencilerinin genetik ve biyoteknoloji uygulamalarina
yonelik senaryolardaki biyoetik yaklagimlarinin incelenmesi ve bu yaklagimlarinin temel bilimsel
okuryazarlik becerileri ve 21. ylizy1l becerileri agisindan farklilik gosterip gostermediginin tespit
edilmesi amaciyla ¢alismada nicel arastirma yontemi ile genel tarama modeli igerisinde yer alan
iliskisel model kullanilmustir. Iliskisel tarama modeli, “iki ve daha ¢ok sayida degisken arasinda
birlikte degisim varligin1 ve/veya derecesini belirlemeyi amaglayan arastirma modelleridir. Gegmiste
ya da halen var olan bir durumu var oldugu sekli ile betimlemeyi amag¢ edinen bir arastirma
yaklasimidir (Karasar, 2009). Bu caligmada birden fazla degisken arasindaki iligkisel degisimi
belirlemek amaglandigindan dolay1 bu arastirma modeli tercih edilmistir.

Evren ve Orneklem

Bu arastirmanin evrenini, 6zel yetenekli dgrencilerin 6grenim gordiigii Istanbul ilindeki bir
lisenin 9, 10, 11 ve 12. siniflarinda okuyan 6grencileri olusturmustur. Bu okul, Milli Egitim Bakanlig1
Ozel Egitim Hizmetleri Genel Miidiirliigii’ne bagl olup Rehberlik ve Arastirma Merkezi (RAM)
tarafindan tanilanmig 6zel yetenekli 6grencileri icermektedir. Bu okula 6grenci seciminde iki agama
uygulanmaktadir. {lk asamada Tiirkiye genelinde Bilim ve Sanat Merkezi’ne (BILSEM) yerlesen
ogrencilerin giris puanlari ve LGS basar1 puanlar dikkate alinmaktadir. Ikinci asamada ise goriismeye
davet edilen BILSEM 6grencilerinin miilakat cevaplar1 géz 6niine alinmaktadir. Buna gore yilda 20-30
ogrenci kabul edilmektedir. Okul, tanilanmis 6zel yetenekli 6grencilerin grenim gordiigi bir egitim
kurumudur. Bu baglamda calismada evrenin tiimiine ulasildigindan dolayr 6rneklem alma yoluna
gidilmemistir. Caligmaya katilimin goniilliik esasina dayali olmasindan dolay1 135 dgrencinin 6grenim
gordiigii lisede 28 6grenci 6lgme araglarint yanitlamamistir. Bu nedenle 107 6grenci ¢alismaya dahil
edilmistir. Calismaya katilim gosteren dgrencilerin demografik bilgileri Tablo 1°de gosterilmistir.
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Tablo 1. Calismaya katilan 6zel yetenekli lise 6grencilerinin cinsiyet ve dgrenim goriilen sinif diizeyine gore
dagilimlar

Cinsiyet f %
Kiz 51 47.70
Erkek 56 52.33
Ogrenim goriilen sinif diizeyi f %
9. siif 20 18.69
10. smf 20 18.69
11.simf 19 17.76
12. siif 48 44.86

Tablo 1’e gore ¢alismaya dahil edilen dgrencilerin demografik bakimdan cinsiyet ve 6grenim
goriilen sinif diizeyine ait verileri goriilmektedir. Buna gore cinsiyet bakimidan 6grencilerin birbirine
yakin degerde olduklari, sinif diizeyi agisindan ise 12. sinif 6grencilerinin daha fazla ¢aligmaya katilim
gosterdikleri belirlenmistir. Bunun nedeni, 12. sinifta okuyan 6grenci sayisinin diger siiflara gore
daha fazla olmasidir.

Veri Toplama Siireci

Calismada ilk asamada konu baglig1 hakkinda bagka arastirmacilarin hazirladigi {i¢ 6l¢me aract
belirlenmistir. Belirlenen tiim 6lgeklerin gegerlilik ve gilivenirlik ¢alismalar1 gelistiren arastirmacilar
tarafindan saglanmistir. Bu ¢alismada Ol¢me araglarinin arastirmanin yapisal amacina uygunlugu
acisindan alanda caligan farkli {iniversitelerden ii¢ uzmanin goriislerine basvurulmustur. Uzmanlarin
goriislerine bagh olarak dlgme araclarinin &n ¢alismalarinin yapilmasina gerek duyulmamustir. Olgme
araglar i¢in gelistiren arastirmacilardan uygulama izinleri e-posta ile alinmistir. Ayrica okuldan da
uygulama i¢in yazili etik izin alinmuigtir. Spesifik olarak, uygulamaya baslamadan 6nce katilimci
Ogrencilere arastirmanin amaci ve Ol¢me araglarin yanitlanmasina iligkin detayli agiklamalar
yapilmis ve arastirmaya katilimin goniilliilik esasina dayali oldugu belirtilmistir. Bu agamadan sonra
Genetik ve Biyoteknoloji Uygulamalarina Yonelik Biyoetik Yaklasim Olgegi, 21. Yiizyil Becerileri
Olgegi ve Temel Bilimsel Okuryazarlik Olgegi 6grencilere arastirmanin amacini igeren bir ydnergeyle
birlikte dagitilmistir. Uygulama esnasinda 6grencilerden gelen sorular yanitlanmig ve gerektiginde ek
aciklamalar yapilmistir. Uygulama her 6grenci igin yaklagik 40 dakika stirmiistiir.

Veri Toplama Araclart

Genetik ve Biyoteknoloji Uygulamalarina Yénelik Biyoetik Yaklasim Olgegi; Keskin Samanci
(2009) tarafindan gelistirilen bu dlgme araci arastirmada Ogrencilerin sahip oldugu yaklasimlarinin
ortaya ¢ikarilabilmesi amaciyla kullanilmistir. Gerek bilimsel icerik, gerekse dil ve anlatim yoniinden
incelenen senaryolarin anlagilabilirligine iliskin pilot ¢alisma bir lisede 6grenim goéren 20 kisilik 9.
smif ogrencisi ile yapilmistir. Alan uzmanlar, 6gretmen ve 6grenci goriisleri dogrultusunda taslak
senaryolar olgunlastirilarak Ol¢ek olusturulmustur. Bu aragta sirasiyla “hayvanlarin deneylerde
kullanimi, prenatal genetik tani ve kiirtaj, bedensel ve zihinsel engelli olarak dogacak bebegin
almmasi, yeni lreme teknolojileri sayesinde ¢ocugun cinsiyetinin segilmesi, A vitamini igerigi
artirllmis  piringlerin  gelistirilmesini ve diger iilkelere ihra¢ edilmesini saglayan sirketlerin
desteklenmesi, tiiketilen {iriinlerin ambalajlarinin {izerinde “genetigi degistirilmis canlilardan elde
edilmistir” seklinde bir agiklamanin bulunmasi, genetigi degistirilmis bitki tlirlerinin ekimi, ileride
kansere yakalanma ihtimalini artiran bir gen tasidiginin 6grenilmesi, tedavi amagli klonlamanin tercih
edilmesi, genetigi degistirilmis domatesin iiretimine destek verilmesi ve is basvurusunda bulunulan
sirketin ige alinabilmesi igin genetik tarama testi yaptirilmasini zorunlu kilmasi” konularinda 10
senaryo bulunmaktadir. Her senaryo ile ilgili karar verme siirecinde Ogrencilerin tercih edecegi
yaklasimlar, “Evet, Hayiwr, Kararsizim” secgenekleri altinda sunulmus ve O&grencilerden bu
secencklerden kendilerine uyan bir secenegi tercih etmeleri istenmistir. Ogrencilerin bu araca vermis
olduklar1 yanitlar, her secenegin temsil ettigi etik yaklasima gére degerlendirilmistir. Olgme aracinda
yer alan senaryolarda bulunan cevaplarin igerdikleri etik yaklagimlar baslica su sekildedir:
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1. senaryoda, “Evet” segenegi bilim temelli ve insani istiin tutma; “Hayir” secenegi adalet,
dogali tercih etme ve hak; “Kararsizim” seg¢enegi kosulcu etik yaklasimlari icermektedir. 2. senaryoda,
“Evet” segenegi yararci; “Hayir” segenegi hak, din temelli, dogali tercih etme ve bilim temelli etik
yaklagimlar1 i¢ermektedir. 3. senaryoda, “Evet” secenegi yararci, hak ve bilim temelli; “Hayir”
secenegi dogali tercih etme, din temelli, hak ve erdem; “Kararsizim” segenegi kosulcu etik
yaklagimlar1 igermektedir. 4. senaryoda, “Evet” secenegi yararci, “Hayur” segenegi yararci, dogali
tercth etme ve bilim temelli; “Kararsizim” segenegi kosulcu etik yaklasimlari i¢ermektedir. 5.
senaryoda, “Evet” secenegi bilim temelli ve adalet; “Hayir” secenegi yararci, dogali tercih etme ve
erdem; “Kararsizim” se¢enegi kosulcu etik yaklagimlar icermektedir. 6. senaryoda, “Evet” secenegi
hak ve yarar; “Hayir” secenegi yarar etik yaklagimlari icermektedir. 7. senaryoda, “Evet” secenegi
yararci, “Hayir” segenegi yarar, dogali tercih etme ve bilim temelli; “Kararsizim” secenegi hak
yaklagimimi igermektedir. 8. senaryoda, “Evet” secenegi hak ve bilim temelli; “Hayir” secenegi
yararci, din temelli ve dogal1 tercih etme yaklasimlarimi igermektedir. 9. senaryoda, “Evet” secenegi
yararci; “Hayir” segenegi adalet, hak ve yararci etik yaklagimlarini igermektedir. 10. senaryoda,
“Evet” segenegi bilim temelli ve yararci; “Hayir” secenegi hak ve erdem; “Kararsizim” segenegi
kosulcu etik yaklagimlari icermektedir.

Temel Bilimsel Okuryazarlik Olgegi; Turgut'un (2018), Miller (2002) tarafindan gelistirilen
“Test of Basic Scientific Literacy” 110 maddelik 6lcekten uyarladigi temel bilimsel okuryazarlik
Olgeginde besli likert tipi 38 madde yer almaktadir. Temel bilimsel okuryazarlik Ol¢eginin alt
gruplarinin ve tiim testin i¢ tutarlilik degerleri Kuder-Richardson 20 katsayisi ile ifade edilmis, test
4227 kisilik bir grup lizerinde uygulandiktan sonra yapilan hesaplamalarla bu katsayi tiim 6lcek igin
0.95 olarak hesaplanmistir. Elde edilen verilerden 6lgege ait Cronbach’s Alpha giivenirlik katsayisi
tiim test i¢in 0.94 olarak tespit edilmistir. Bu calismada ise yapilan analizler sonucunda 6lcege ait
Cronbach’s Alpha giivenirlik katsayisi 0,79 olarak belirlenmistir. Calismada 2, 5, 9, 15, 16, 17, 23, 24,
25, 31, 32 ve 35. maddeler ters ¢evrilerek puanlanmistir. Arastirma i¢in diisliniilen araliklara karsilik
olarak Bybee’nin (1997) olusturdugu bes bilimsel okuryazarlik kategorisi kullanilmistir. Bu baglamda
arastirma i¢in esas alinan araliklar; 1.00-1.80 (bilimsel okuryazarlik yoksunlugu); 1.81-2.60 (diisiik
seviyede bilimsel okuryazarlik); 2.61-3.40 (fonksiyonel bilimsel ve teknoloji okuryazarligi); 3.41-4.20
(kavramsal ve yontemsel bilimsel okuryazarlik) ve 4.21-5.00 (¢ok boyutlu bilimsel okuryazarlik)
seklindedir.

Cok Boyutlu 21. Yiizyil Becerileri Olgegi; Cevik ve Sentiirk (2019) tarafindan gelistirilen
Olcek, likert tipi 41 maddelik bes alt boyutlu (bilgi ve teknoloji okuryazarligi, elestirel diigsiinme ve
problem ¢dzme, girisimcilik ve inovasyon, sosyal sorumluluk ve liderlik, kariyer bilinci) yapiya
sahiptir. Cevik ve Sentiirk (2019), gelistirdikleri Cok Boyutlu 21. Yiizy1l Becerileri Olgegi’nin
giivenirligi i¢in hesapladiklari Cronbach Alfa i¢ tutarlilik katsayisin1 0,86 olarak tespit etmistir. Bu
deger Ozdamar (1997)’a gére (0,00 < a > 0,40 = giivenilir degildir, 0,40 < a > 0,60 = diisiik
giivenilirdir, 0,60 < o > 0,80 = oldukea giivenilirdir, 0,80 < a > 1,00 = yiiksek derecede giivenilirdir)
Olgegin yiiksek derecede gilivenilir oldugunu goOstermistir. Bu ¢alismada ise yapilan analizler
sonucunda Ol¢ege ait Cronbach’s Alpha giivenirlik katsayisi 0,76 olarak belirlenmistir. Bu deger,
Olcekten elde edilen puanlarin oldukg¢a giivenilir oldugu anlamina gelmektedir. Bu aragtirma igin
bulgularin degerlendirilmesinde esas alinan aritmetik ortalama araliklari, 1.00-1.80 (¢ok diisiik); 1.81-
2.60 (diisiik); 2.61-3.40 (orta); 3.41-4.20 (yiiksek) ve 4.21-5.00 (gok yiiksek) seklindedir. Bu araliklar
puan aralig1 hesaplanarak olusturulmustur. Puan aralik katsayisi, en yiiksek degerden en diisiik degerin
¢ikarilmasi sonucu bulunan degerin en yiiksek degere boliinmesiyle (n-1/n oranmna gore) 0.80 olarak
bulunmus ve ortalama puanlarin derecelendirilmesi ve yorumlanmasinda s6z konusu araliklar
kullanilmis ve degerlendirmeler yapilmistir. Bu olgekte 5 alt boyut olmasina ragmen caligmanin
sinirlilig1 nedeniyle dlgme araci biitiinsel bicimde degerlendirilmistir.

Verilerin Analizi

Olgeklerin uygulanmasinin ardindan SPSS 22.0 paket programinda veri girisi yapilarak elde
edilen veriler kategorize edilmistir. Arastirmadan elde edilen biyoetik yaklagimlar analiz edilirken
betimsel istatistik kullanilmis, her bir senaryoya verilen cevaplarin yiizdelik oranlar1 ¢ikarilmis ve
bunun yaninda 21. yiizy1l becerileri ve temel bilimsel okuryazarlik becerileri 6lgeginden elde edilen
puanlara gore senaryolara verilen cevaplarda biyoetik yaklagimlarin farklilagip farklilasmadigini
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belirlemek tizere Ki-kare testi uygulanmistir. Ki-kare testi parametrik olmayan testler iginde en yaygin
kullanim1 olan testlerdendir. Degisik uygulama alanlar1 vardir. Eger iki nitel degisken arasinda bir
iligkinin varlig1 ortaya koymak istenirse ki-kare bagimsizlik testine bagvurmak gerekir (Bakan ve
Biiyiikbese, 2004). Ki-kare testi i¢in en 6nemli 6n kosul, verilerin kategorik olmasidir. Ciinkii ki-kare
testi frekanslar {izerinden g¢aligir ve ¢apraz tablolar olusturur. Bu nedenle verilerin kategorik olmasi
gerekmektedir (Giingér ve Bulut, 2008). Calismada ii¢ degiskenle ilgili elde edilen veriler, kategorik
yapiya doniistiiriildiigiinden aralarindaki iliskiyi belirleyebilmek amaciyla ki-kare testi tercih
edilmistir. p<0,05 degeri anlamli olarak kabul edilmistir. Bunun yaninda 6grencilerin temel bilimsel
okuryazarlik becerileri ve 21. yiizy1l becerilerine yonelik ortalama puanlar1 da kategorize edilerek
degerlendirilmistir.

Bulgular

Bu boéliimde 6lgme araglarinin uygulamasi sonucunda elde edilen bulgular, tablolar halinde
sunulmustur. Bu amagla oncelikle 6zel yetenekli lise 6grencilerinin genetik ve biyoteknoloji
uygulamalarina yonelik senaryolardaki biyoetik yaklasimlarini belirlemek iizere uygulanan 6lgme
aracina iligkin ana segeneklerin dagilimi Tablo 2°de verilmistir.

Tablo 2. Ozel yetenekli lise dgrencilerinin genetik ve biyoteknoloji uygulamalarina ydnelik gelistirilen
senaryolara verdikleri cevaplarin dagilimi

Kararsizim Hayir Evet
Senaryo Secenekler £ % ; % £ %
1 54 5047 9 8.41 44 41.12
2 4 3.74 45 42.05 58 54.21
3 5 4.68 51 47.66 51 47.66
4 28  26.17 - - 79 73.83
5 4 3.74 - - 103 96.26
6 23 2450 23 24.50 61 51.00
7 5 4.68 4 3.74 98 91.58
8 8 7.47 6 5.61 93 86.92
9 10 9.35 6 5.61 91 85.04
10 6 5.61 56 52.33 45 42.06

Tablo 2’de verilen cevaplara bakildiginda 1. ve 10. senaryo hari¢ diger senaryolarda evet
cevabinda yogunlastiklar1 belirlenmistir. Ogrencilerin 1. senaryoda kararsizim (% 50,47), 10.
senaryoda ise hayir (% 52,33) segenegini tercih ettikleri gértilmiistiir. Buna gore insanlarin hayvanlar
tizerinde deney yapma hakkina sahip olmasi konusunda kararsiz kalan 6grenciler, bedensel ve zihinsel
engelli olarak dogacak bebegin alinmasi, yeni iireme teknolojileri sayesinde g¢ocugun cinsiyetinin
secilmesi, A vitamini igerigi artiritlmis piringlerin gelistirilmesini ve diger iilkelere ihra¢ edilmesini
saglayan sirketlerin desteklenmesi, tiiketilen iiriinlerin ambalajlarinin iizerinde “genetigi degistirilmis
canlilardan elde edilmistir” seklinde bir agiklamanin bulunmasi, genetigi degistirilmis bitki tiirlerinin
ekimi, ileride kansere yakalanma ihtimalini artiran bir gen tasidigimin &grenilmesi, tedavi amacl
klonlamanin tercih edilmesi ve genetigi degistirilmis domatesin iiretimine destek verilmesi
durumlarina evet cevabini vermislerdir. Buna karsin is bagvurusunda bulunulan sirketin ise
alinabilmesi i¢in genetik tarama testi yaptirilmasini zorunlu kilmasi durumuna % 52,33 oraninda hayir
yanitin1 vermislerdir.

Ozel yetenekli lise 6grencilerinin genetik ve biyoteknoloji uygulamalaria yonelik biyoetik
yaklagimlarint belirlemek iizere uygulanan Olgme aracina iliskin yanitlarin dagilimi Tablo 3’te
verilmistir.
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Tablo 3. Ozel yetenekli lise Ogrencilerinin genetik ve biyoteknoloji uygulamalarina ydnelik gelistirilen
senaryolara ait yaklagimlarinin dagilimi

Biyoctik yaklagmlar ~ >™2Y° 12 3 4 5 6 7 8 9 10

f - 52 28 3 - 48 12 38 72 29
Yarar Yaklagimi

% - 49 262 28 - 449 112 355 672 273

f 3 29 15 - 105 6 65 4 - 53
Hak Yaklasimi

% 2.8 271 14 - 98.1 56 60.1 3.7 - 49.7
Bilim Temelli f 38 4 18 56 - 30 18 46 4 -
Yaklasim % 35 37 168 523 - 28 168 43 37 -
Kosulcu (Ilkeci) f 36 - - 33 - - - 1 27 9
Yaklagim % 336 - - 308 - - - 103 252 84

f - - 6 - - 8 - - 4 -
Dogali Tercih Etme

% - - 336 - - 7.4 - - 3.7 -
Din Temelli (Teolojik) f - 3 - - - - - - - -
Yaklagim % _ 28 - N - N - - - -

f 13 - 5 13 - - - - - 13
Adalet Yaklasimu

% 121 - 4.6 121 - - - - - 11.9
Erdem (Deger) f - B 5 B B B - 4 N N
Yaklagim % R R 4.6 - - - - 3.7 - -
Insanin Diger f 4 B, - B, B, B, - B B B
Varliklardan Ustiin
Olduguna inanma % 37 - - - - - - - - -

f 13 12 - 2 2 15 12 4 - 3
Bilgisi yok

% 121 112 - 1.8 1.8 14 119 37 - 35

Tablo 3’te verilen cevaplara bakildiginda 6zel yetenekli d6grencilerin 1, 4 ve 8. senaryolarda
bilim temelli yaklasimi; 2, 6 ve 9. senaryolarda yarar yaklagimini; 3. senaryoda dogali tercih etme
yaklasimini; 5, 7 ve 10. senaryolarda ise diger yaklasimlara oranla hak yaklagimini daha ¢ok tercih
ettikleri belirlenmistir. Buna gore, insanlarin hayvanlar tizerinde deney yapma hakkina sahip olmasi, A
vitamini igerigi artirilmig piringlerin gelistirilmesini ve diger ilkelere ihra¢ edilmesini saglayan
sirketlerin desteklenmesi, tedavi amagli klonlamanin tercih edilmesi senaryolarinda bilim temelli
yaklasima basvuran Ogrencilerin bedensel ve zihinsel engelli olarak dogacak bebegin alinmasi,
genetigi degistirilmis bitki tiirlerinin ekimi ve domatesin iiretimine destek verilmesi durumlarinda
“yarar yaklasimi™na yonelmislerdir. Bunun yaninda yeni iireme teknolojileri sayesinde ¢ocugun
cinsiyetinin secilmesi Onermesinde dogali tercih etme yaklasimini savunan Ogrenciler, tliketilen
irlinlerin ambalajlarin iizerinde “genetigi degistirilmis canlilardan elde edilmistir” seklinde bir
aciklamanin bulunmasi, ileride kansere yakalanma ihtimalini artiran bir gen tasidiginin 6grenilmesi ve
is bagvurusunda bulunulan sirketin ise alinabilmesi i¢in genetik tarama testi yaptirilmasini zorunlu
kilmas1 durumlarinda “hak yaklasimi”ni benimsemislerdir. Ozel yetenekli 6grencilerin karar verme
stireclerinde haklar1 géz 6niinde bulundurduklari ve etrafindaki insanlarin dzgiirce tercihlerde bulunma
hakkina inandiklar goriilmektedir. Bu baglamda onerilen senaryolarda karar verme siirecinde en fazla
benimsenen etik yaklasim, hak yaklasimi olmustur. Ozel yetenekli lise dgrencilerinin 21. yiizyil
becerilerine iligkin istatistiki puanlarin dagilimi ise Tablo 4’te verilmistir.

Tablo 4. Cok Boyutlu 21. yiizyil becerileri dlgegi ve alt boyutlarinin genel ortalama degerleri

Cok Boyutlu 21. Yiizyil Becerileri Olgegi Alt Boyutlari f Min. Maks. X Ss
Bilgi ve Teknoloji Okur Yazarlig1 Becerileri 107 2.80 5.00 4.18 .55
Elestirel Diistinme ve Problem Cézme Becerileri 107 3.00 4.83 4.22 .46
Girisimcilik ve Tnovasyon 107 2.50 5.00 3.58 .62
Sosyal Sorumluluk ve Liderlik Becerileri 107 1.75 4.75 3.59 .60
Kariyer Bilinci 107 2.83 5.00 411 .56
Toplam Puan 107 2.93 4.88 3.97 43
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Tablo 4’teki bulgular incelendiginde, 6zel yetenekli 6grencilerin “Cok Boyutlu 21. Yiizyil
Becerileri Olgegi” genel ortalamasmin 3,97 oldugu gériilmektedir. Bu bulguya dayanarak &grencilerin
21. yiizy1l becerilerinin yiiksek diizeyde oldugu sdylenebilir. Ogrencilerin “Cok Boyutlu 21. Yiizyil
Becerileri Olgegi” alt boyutlarindan elde ettikleri ortalamalar incelendiginde, “Bilgi ve Teknoloji
Okuryazarligi Becerileri” alt boyutunun ortalamasi 4,18; “Elestirel Diisinme ve Problem Codzme
Becerileri” alt boyutunun ortalamasi 4,22; “Girisimcilik ve Inovasyon” alt boyutunun ortalamasi 3,58;
“Sosyal Sorumluluk ve Liderlik Becerileri” alt boyutunun ortalamasi 3,59 ve “Kariyer Bilinci” alt
boyutunun ortalamasinin ise 4,11 oldugu bulgusuna ulasilmigtir. Ulasilan bulgulara gore 6grencilerin
“Cok Boyutlu 21. Yiizyi1l Becerileri Olgegi” alt boyutlarindan elde ettikleri puanlarin da yiiksek
diizeyde oldugu soOylenebilir. Buna karsin en diisiik puana sahip becerinin “Girisimcilik ve
Inovasyon”; en yiiksek puana sahip becerinin ise “Elestirel Diisiinme ve Problem Cézme Becerileri”
oldugu belirlenmistir. Bu degerlere gore dgrencilerin biyoetik yaklagimlarinin 21. yiizyil becerilerine
gore dagilimi ve farklilasip farklilasmadigina iliskin istatistiki degerler Tablo 5’te verilmistir.

Tablo 5. Ozel yetenekli lise 6grencilerinin biyoetik yaklasimlarinin 21. yiizy1l becerilerine gore dagilimi ve
farkliliklari

Orta Yiiksek Cok yiiksek Toplam
Senaryo Biyoetik yaklagimlar Anlamlilik
f % f % f % f %

Hak Yaklagimi 0 0 2 3.1 0 0 2 2.1

Adalet Yaklagimi 2 176 11 153 0 0 13 126

Kosulcu (flkeci) Yaklagim 2 176 18 245 16 75 36 336
L Bilim Temelli Yaklasim 1 59 34 459 4 179 39 357  *[;?=75.13; sd=10; p=0.001]
senaryo Insanm Diger Varliklardan 4 294 0 0 0 0 4 35

Ustiin Olduguna Inanma ' ’

Bilgisi yok 4 294 8 112 1 71 13 126

Toplam 13 100 73 100 21 100 107 100

Yarar Yaklagimi 0 0 32 429 21 100 53 49

Hak Yaklagimi 0 0 29 398 0 0 29 273

Din Temelli (Teolojik) 5 353 5 31 0 0 7 63
5 Yaklasim . e o
senaryo  Dogalt Tercih Etme 0 0 2 31 0 0 2 21 *[x=11070;sd=10;p=0.001]

Bilim Temelli Yaklagim 3 294 1 1 0 0 4 42

Bilgisi yok 5 353 7 102 0 0 12 112

Toplam 13 100 73 100 21 100 107 100

Yarar Yaklagimi 0 0 10 133 13 60.7 23 21

Hak Yaklagim 0 0 12 163 1 71 13 126

Adalet Yaklagimi 3 294 0 0 0 0 3 35

Erdem (Deger) Yaklagimi 5 353 0 0 0 0 5 4.2
Sénar 0 Kosulcu (Tlkeci) Yaklagim 3 294 7 102 1 71 11 119  =[?=131.38; sd=14; p=0.001]

¢ 5;’1‘(122:“;'" (Teolojik) 0 0 4 61 0 0 4 42

Dogali Tercih Etme 2 5.9 26 347 5 179 33 28

Bilim Temelli Yaklagim 0 0 14 194 1 71 15 147

Toplam 13 100 73 100 21 100 107 100

Yarar Yaklagimi 4 353 0 0 1 7.1 5 5.6

Adalet Yaklagimi 0 0 11 153 2 107 13 126
4. Kosulcu (flkeci) Yaklagim 8 58.8 19 255 4 179 31 28 o2

[x"=53.74; sd=8; p=0.001]

Senaryo  Bjlim Temelli Yaklasim 0 0 39 541 14 643 53 497

Bilgisi yok 1 59 4 51 0 0 5 42

Toplam 13 100 73 100 21 100 107 100
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Tablo 5. Ozel yetenekli lise dgrencilerinin biyoetik yaklagimlarinin 21. yiizy1l becerilerine gére dagilimi ve
farkliliklar1 (devamr)

Senaryo Biyoetik yaklagimlar Orta Yilksek Gok yiksek Toplam Anlamlilik
f % f % f % f %
Hak Yaklagim 12 941 69 94.9 21 100 102 9538
génaryo Bilgisi yok 1 59 4 51 0 0 5 42 *[%?=1.55; sd=2; p=0.461]
Toplam 13 100 73 100 21 100 107 100
Yarar Yaklagimi 0 0 22 306 19 893 41 385
Hak Yaklagimi 0 0 10 133 0 0 10 9.1
6. Dogali Tercih Etme 0 0 11 153 0 0 11 105 *,2=81.14: d=8: p=0.001]
Senaryo  Bjjim Temelli Yaklasim 12 941 14 194 2 107 28 266
Bilgisi yok 1 59 16 214 0 0 17 154
Toplam 13 100 73 100 21 100 107 100
Yarar Yaklagimi 5 353 7 102 0 0 12 112
Hak Yaklagimi 3 294 42 57.1 19 89.3 64 60.1
Zénaryo Bilim Temelli Yaklagim 0 0 16 214 2 107 18 16.8 *[(?=34.74; sd=6; p=0.001]
Bilgisi yok 5 353 8 112 0 0 13 119
Toplam 13 100 73 100 21 100 107 100
Yarar Yaklagimi 7 588 23 31.6 7 357 37 357
Hak Yaklagim 0 0 4 51 0 0 4 35
Erdem (Deger) Yaklagimi 5 353 0 0 0 0 5 4.2
?énaryo Kosulcu (Ilkeci) Yaklagim 0 0 7 102 4 179 11 105  *[¥*=62.60; sd=10; p=0.001]
Bilim Temelli Yaklagim 0 0 35 48 10 464 45 42
Bilgisi yok 1 59 4 51 0 0 5 42
Toplam 13 100 73 100 21 100 107 100
Yarar Yaklagimi 4 353 46 62.2 21 100 71 664
Kosulcu (Ilkeci) Yaklagim 9 647 19 255 0 0 28 252
génaryo Dogali Tercih Etme 0 0 4 6.1 0 0 4 42  *[}’=30.61; sd=6; p=0.001]
Bilim Temelli Yaklagim 0 0 4 6.1 0 0 4 42
Toplam 13 100 73 100 21 100 107 100

29.4 23 29.6 3 179 29 273
Hak Yaklagimi 0 40 541 15 643 55 497

Yarar Yaklagimi 3
0
10. Adalet Yaklagimi 5 353 4 6.1 3 179 12 119
5
0

*[?=44.72; sd=8; p=0.001]

SENAYO" K osuleu (ilkeci) Yaklasim 33 3 51 0 0 8 717

Bilgisi yok 0 3 51 0 0 3 35
Toplam 13 100 73 100 21 100 107 100

Tablo 5’te biyoetik yaklagimlar, 21. ylizy1l becerileri agisindan degerlendirilmistir. Buna gore
10 senaryonun tiimiinde p degeri 0,05’ten kiiglik oldugundan anlamli iligki bulunmustur. Yani, 6zel
yetenekli lise 6grencilerinin biyoteknoloji uygulamalaria yonelik biyoetik yaklasimlari ile 21. yiizyil
becerileri birbirine baghdir. Diger deyisle biyoetik yaklasimlar ve 21. yiizyil becerileri arasinda
anlamli bir iliski vardir. Ozel yetenekli 6grencilerin % 11,89 unun orta, % 68,53 iiniin yiiksek diizeyde
ve % 19,58’inin de ¢ok yiiksek diizeyde 21. ylizyil becerilerine sahip olduklar tespit edilmistir. Bu
kapsamda senaryolara bakildiginda insanlarin hayvanlar iizerinde deney yapma hakkina sahip olmasini
konu edinen 1. senaryoda 21. yiizy1l becerileri agisindan orta diizeydeki 6grenciler insanin diger
varliklardan {istiin oldugu anlayisini ya da bilgisinin olmadigimi o6ne siirerken, yiiksek diizeydeki
ogrenciler bilim temelli yaklasimi ve ¢ok yiiksek diizeydeki 6grenciler de kosulcu yaklagimi tercih
etmislerdir. Bedensel ve zihinsel engelli olarak dogacak bebegin alinmasini konu edinen 2. senaryoda
21. yiizyil becerileri bakimindan orta diizeydeki dgrenciler din temelli yaklagimi veya bilgisinin
olmadigimi belirtirken, yiiksek ve ¢ok yiiksek diizeydeki Ogrenciler yarar yaklasimina egilim
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gostermiglerdir. Yeni lireme teknolojileri sayesinde gocugun cinsiyetinin segilmesini konu edinen 3.
senaryoda 21. yiizy1l becerileri orta diizeydeki Ogrenciler erdem yaklasimini, yiiksek diizeydeki
ogrenciler dogali tercih etme yaklasimini ve ¢ok yiiksek diizeydeki Ogrenciler de yarar yaklagimini
benimsemislerdir. A vitamini igerigi artirtlmis piringlerin gelistirilmesini ve diger iilkelere ihrag
edilmesini saglayan sirketlerin desteklenmesini konu edinen 4. senaryoda 21. yiizyil becerileri orta
diizeydeki 6grenciler kosulcu yaklasima; yiiksek ve ¢ok yliksek diizeydeki 6grenciler bilim temelli
yaklasima odaklanmiglardir. Tiiketilen {irinlerin ambalajlarinin iizerinde “genetigi degistirilmis
canlilardan elde edilmistir” seklinde bir ag¢iklamanin bulunmasini konu edinen 5. senaryoda
ogrencilerin biyoetik yaklagimlari, 21. yiizy1l becerileri agisindan diizey arttik¢a yiikselen sekilde
Ogrencilerin tiimiine yakii hak yaklasimina yonelmislerdir. Genetigi degistirilmis bitki tiirlerinin
ekimini konu edinen 6. senaryoda 21. yiizyil becerileri orta diizeydeki Ogrenciler bilim temelli
yaklasimu; yiiksek ve ¢ok yiiksek diizeydeki dgrenciler ise yarar yaklasimimi benimsemislerdir. Ileride
kansere yakalanma ihtimalini artiran bir gen tasidiginin 6grenilmesini konu edinen 7. senaryoda 21.
ylizy1l becerileri orta diizeydeki 6grenciler yarar yaklasimina yonelirken veya bilgisinin olmadigin
One siirerken, yiiksek ve ¢ok yliksek diizeydeki 6grenciler ise hak yaklasimina yonelmislerdir. Tedavi
amacl klonlamanin tercih edilmesini konu edinen 8. senaryoda 21. ylizyil becerileri orta diizeydeki
Ogrenciler yarar yaklasimini; yiiksek ve cok yiiksek diizeydeki 6grenciler ise bilim temelli yaklagimi
benimsemislerdir. Genetigi degistirilmis domatesin iiretimine destek verilmesini konu edinen 9.
senaryoda 21. yiizy1l becerileri orta diizeydeki 6grenciler kosulcu yaklasima; yiiksek ve ¢ok yiiksek
diizeydeki 6grenciler ise yarar yaklasimima odaklanmuslardir. Is basvurusunda bulunulan sirketin ise
aliabilmesi igin genetik tarama testi yaptirtlmasin1 zorunlu kilmasini konu edinen son senaryoda 21.
yiizy1l becerileri orta diizeydeki 6grenciler adalet ya da kosulcu yaklasimi; yiiksek ve c¢ok yiiksek
diizeydeki Ogrenciler ise hak yaklasimimi benimsemislerdir. Bu sonuglara dayanarak ogrencilerin
biyoetik yaklasimlarinin 21. yiizy1l becerileri diizeyinden etkilendigi ve degistigi One siiriilebilir.
Ogrencilerin biyoetik yaklagimlarinin temel bilimsel okuryazarlik becerilerine gére dagilimi ve
farklilasip farklilagsmadigina iligkin istatistiki degerler Tablo 6’da verilmistir.

Tablo 6. Ozel yetenekli lise 6grencilerinin biyoetik yaklasimlarinin temel bilimsel okuryazarlik becerilerine gore
dagilimi ve farkliliklar

Orta Yiiksek Toplam
Senaryo Biyoetik yaklagimlar P % P % P y Anlamlilik
() (] 0

Hak Yaklagimi 0 0 2 2.6 2 2.1

Adalet Yaklagimi 6 28.6 7 8.7 13 12.6

Kosulcu (ilkeci) Yaklagim 8 39.3 28 32.2 36 33.6
L Bilim Temelli Yaklagim 3 143 35 409 38 357  x[,2=14584; sd=5; p=0.012]
senaryo Insani Diger Varliklardan Ustiin 0 0 4 43 4 35

Olduguna inanma : :

Bilgisi yok 4 17.8 10 113 14 125

Toplam 21 100 86 100 107 100

Yarar Yaklagimi 4 20.8 48 55.7 52 49
Hak Yaklagimi 7 35.7 22 25.2 29 27.3
Din Temelli (Teolojik) Yaklagim 5 21.4 2 2.6 7 6.3
génaryo Dogali Tercih Etme 0 0 2 2.6 2 2.1 *[4?=36.993; sd=5; p=0.001]
Bilim Temelli Yaklagim 4 17.9 1 9 5 4.2
Bilgisi yok 1 3.6 11 13 12 11.2
Toplam 21 100 86 100 107 100
Yarar Yaklagimi 0 0 22 26.1 22 21
Hak Yaklagimi 0 0 14 15.7 14 12.6
Adalet Yaklagimi 3 17.9 0 0 3 35
Erdem (Deger) Yaklagimi 5 21.4 0 0 5 4.2
génaryo Kosulcu (flkeci) Yaklagim 0 0 13 14.8 13 11.9 *[4?=92.354; sd=7; p=0.000]
Din Temelli (Teolojik) Yaklagim 5 214 0 0 5 4.2
Dogali Tercih Etme 8 39.3 21 25.2 29 28
Bilim Temelli Yaklagim 0 0 16 18.3 16 14.7
Toplam 21 100 86 100 107 100
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Tablo 6. Ozel yetenekli lise 6grencilerinin biyoetik yaklasimlarinin temel bilimsel okuryazarlik becerilerine gore
dagilim ve farkliliklar1 (devamr)

Senaryo Biyoetik yaklagimlar Orta Yiksek Toplam Anlamlilik
f % f % f %
Yarar Yaklagimi 4 214 1 1.7 5 5.6
Adalet Yaklagimi 0 0 14 15.7 14 12.6
4. Kosulcu (ilkeci) Yaklagim 7 35.7 22 26.1 29 28 *[,=21.518; sd=4; p=0.000]
Senaryo  RBilim Temelli Yaklagim 9 393 45 522 54 497
Bilgisi yok 1 3.6 4 43 5 4.2
Toplam 21 100 86 100 107 100
Hak Yaklasim1 26 964 83 957 103 95.8
Sénaryo Bilgisi yok 1 36 3 43 4 42 [xzz'OSf:;ﬂ:yt;kp:'SS“']
Toplam 21 100 86 100 107 100
Yarar Yaklagimi 3 17.9 37 43.5 40 38.5
Hak Yaklagim 0 0 10 113 10 9.1
6. Dogal1 Tercih Etme 5 21.4 7 7.8 12 105 ) ) _
SeNaryo  Bilim Temelli Yaklasim 8 393 20 235 28 26.6 "D =13.924; sd=4; p=0.008]
Bilgisi yok 5 21.4 12 139 17 154
Toplam 21 100 86 100 107 100
Yarar Yaklagimi 8 39.3 3 4.3 11 11.2
Hak Yaklagimi 7 35.7 57 66.1 64  60.1
Zénaryo Bilim Temelli Yaklagim 5 21.4 14 157 19 16.8  *[¥*=30.493; sd=3; p=0.000]
Bilgisi yok 1 3.6 12 139 13 119
Toplam 21 100 86 100 107 100
Yarar Yaklagimi 8 39.3 31 348 39 357
Hak Yaklagimi 0 0 3 4.3 3 35
Erdem (Deger) Yaklagimi 4 21.4 0 0 4 4.2
génaryo Kosulcu (ilkeci) Yaklagim 0 0 11 13 11 10.5 *[4?=29.996; sd=5; p=0.000]
Bilim Temelli Yaklagim 7 35.7 37 435 44 42
Bilgisi yok 2 9.5 4 43 6 4.2
Toplam 21 100 86 100 107 100
Yarar Yaklagimi 17 78.6 56 635 73  66.4
Kosulcu (flkeci) Yaklasim 4 21.4 22 26.1 26 25.2
génaryo Dogali Tercih Etme 0 0 4 52 4 42 [X2=3'88E;rf;§|;( p=274]
Bilim Temelli Yaklagim 0 0 4 5.2 4 4.2
Toplam 21 100.0 86 100 107 100
Yarar Yaklagimi 4 17.9 25 29.6 29 27.3
Hak Yaklagimi 12 57.1 41 47.8 53 49.7
10. Adalet Yaklagimi 1 4.7 12 13.9 13 11.9 , ) _
senaryo  Koguleu (flkeci) Yaklagim 4 214 4 43 8 77 "=13.206; sd=4; p=0.010]
Bilgisi yok 0 0 4 43 4 35
Toplam 21 100 86 100 107 100

Tablo 6°da 0zel yetenekli lise 6grencilerinin temel bilimsel okuryazarlik becerileri orta ve
yiiksek diizeyde dagilim gdstermistir. Ogrencilerin biyoetik yaklasimlari, temel bilimsel okuryazarlik
becerileri acisindan degerlendirildiginde 5. senaryo hari¢ geri kalan 9 senaryonun tiimiinde p degeri
0,05’ten kii¢iik oldugundan anlamli iligki bulunmustur. Yani, 6zel yetenekli 6grencilerin biyoteknoloji
uygulamalarina yonelik biyoetik yaklagimlari ile temel bilimsel okuryazarlik becerileri birbirine

153



Yunus Emre YANGIN, Pinar

Egitim Kuram ve Uygulama Arastirmalar1 Dergisi 2022, Cilt 8, Say1 2, 142-161 OZDEMIR, Selami YANGIN

baghidir. Diger deyisle biyoetik yaklagimlar ve temel bilimsel okuryazarlik becerileri arasinda anlaml
bir iliski vardir. Ozel yetenekli dgrencilerin % 19,58’inin orta ve % 80,42’sinin de yiiksek diizeyde
temel bilimsel okuryazarlik becerilerine sahip olduklari, diisiik, ¢ok diisiik veya c¢ok yiiksek diizeyde
6grencinin bulunmadigi tespit edilmistir. Bu kapsamda senaryolara bakildiginda insanlarin hayvanlar
tizerinde deney yapma hakkina sahip olmasini konu edinen 1. senaryoda temel bilimsel okuryazarlik
becerileri agisindan orta diizeydeki dgrenciler kosulcu; yiiksek diizeydeki 6grenciler ise bilim temelli
yaklasimi tercih etmiglerdir. Bedensel ve zihinsel engelli olarak dogacak bebegin alinmasmi konu
edinen 2. senaryoda temel bilimsel okuryazarlik becerileri agisindan orta diizeydeki 6grenciler hak
yaklasimina; yiliksek diizeydeki dgrenciler ise yarar yaklasimina egilim gostermislerdir. Yeni lireme
teknolojileri sayesinde ¢ocugun cinsiyetinin seg¢ilmesini konu edinen 3. senaryoda temel bilimsel
okuryazarlik becerileri orta diizeydeki 6grenciler dogali tercih etme yaklagimini; yiiksek diizeydeki
Ogrenciler de yarar yaklagimimi benimsemislerdir. A vitamini igerigi artirilmig piringlerin
gelistirilmesini ve diger lilkelere ihra¢ edilmesini saglayan sirketlerin desteklenmesini konu edinen 4.
senaryoda temel bilimsel okuryazarlik becerileri diizey arttikga deger yiikselmek suretiyle her
diizeydeki 6grenciler bilim temelli yaklagima odaklanmigslardir. Tiiketilen iriinlerin ambalajlarinin
tizerinde “genetigi degistirilmis canlilardan elde edilmistir” seklinde bir agiklamanin bulunmasinm
konu edinen 5. senaryoda Ggrencilerin biyoetik yaklagimlari, temel bilimsel okuryazarlik becerileri
acisindan anlamli bicimde farklilasmamistir; Ogrencilerin  timiine yakii hak yaklasimina
yonelmiglerdir. Genetigi degistirilmis bitki tilirlerinin ekimini konu edinen 6. senaryoda temel bilimsel
okuryazarlik becerileri orta diizeydeki d6grenciler bilim temelli yaklasimi; yiiksek diizeydeki 6grenciler
ise yarar yaklasimini benimsemislerdir. fleride kansere yakalanma ihtimalini artiran bir gen tasidigimin
Ogrenilmesini konu edinen 7. senaryoda temel bilimsel okuryazarlik becerileri orta diizeydeki
ogrenciler yarar yaklagimina, yiiksek diizeydeki dgrenciler ise hak yaklagimina yonelmislerdir. Tedavi
amacl klonlamanin tercih edilmesini konu edinen 8. senaryoda temel bilimsel okuryazarlik becerileri
orta diizeydeki dgrenciler yarar yaklagimini; yiiksek diizeydeki 6grenciler ise bilim temelli yaklagimi
benimsemislerdir. Genetigi degistirilmis domatesin {iretimine destek verilmesini konu edinen 9.
senaryoda Ogrenciler yarar yaklasimina odaklanmiglardir; buna ek olarak yiiksek diizeydeki
Ogrencilerin yarar yaklasimi puanlar1 orta diizeydeki Ogrencilere gore diismesine ragmen kosulcu
yaklagimi puanlari artis gdstermistir. Is bagvurusunda bulunulan sirketin ise alinabilmesi igin genetik
tarama testi yaptirilmasini zorunlu kilmasini konu edinen son senaryoda 6grenciler hak yaklagimin
benimsemislerdir. Bu sonuglara dayanarak &grencilerin sahip olduklart temel bilimsel okuryazarlik
becerileri diizeyinin 6grencilerin biyoetik yaklagimlarini anlamli sekilde farklilastirdigi 6ne siiriilebilir.

Tartisma, Sonuc ve Oneriler

Bu ¢alismada, Keskin Samanci (2009) tarafindan hazirlanan genetik ve biyoteknoloji odakli
senaryolar, biyoetik yaklagimlarin belirlenmesi amaciyla 6zel yetenekli 6grencilerin 6grenim gordiigii
bir lisenin 9, 10, 11 ve 12. smifinda okuyan 107 &grencisine sunulmustur. Kullanilan bu 6l¢me araci,
Ogrencilerin problem ¢ézme siirecinde diisiinme, disiincelerini, yaklagimlarin1 ve degerlerini ortaya
koyma, tartisma ve muhakeme etme gibi becerilerini kullanmalarmi gerektirmistir. Icerdigi etik
ikilemler nedeniyle 6zel yetenekli lise dgrencilerinin sahip olduklari farkli &zelliklerinden dolay1
degisik yaklasimlar 6ne siirmelerini desteklemistir. Bu gerekceye bagl olarak 6zel yetenekli lise
ogrencilerinin biyoetik yaklagimlarmin onlarin 21. yiizy1l becerileri ile temel bilimsel okuryazarlik
becerileri agisindan farkliliklar gosterip gdstermedigi belirlenmeye calisilmistir. Ogrencilerin etik
karar verme siirecinde One ¢ikardiklari yaklagimlari ortaya koymak amaciyla yapilan bu ¢aligma, aynm
zamanda biyoetik egitiminde hangi dgelerin géz oniinde bulundurulmasi gerektigini de degerlendirme
imkan1 vermistir. Buna gore Ozel yetenekli 6grenciler sadece insanlarin hayvanlar iizerinde deney
yapma hakkina sahip olmasi1 konusunda kararsiz kalirken is bagvurusunda bulunulan sirketin ise
almabilmesi i¢in genetik tarama testi yaptirilmasini zorunlu kilmasi durumuna ise hayir yanitini
vermislerdir. Ogrenciler dlgekte ele alinan senaryolarda bu iki konuya farkli cevap vermislerdir. Bu
durum ogrencilerde biyoetik agisindan 6nemli manevi degerlerin 6n plana ¢iktigt anlamina
gelebilmektedir. Bunun sebebi hayvanlara karsi daha merhametli duygularla yaklagmalarina ve
sirketlerin is bagvurusunda bulunanlara karsi boyle bir haklarinin bulunmadigini diisiinmelerine
baglanabilir. Diger senaryolara 6grenciler ¢ogunlukla evet cevabini vermiglerdir. Bu sonuglara bagl
olarak ozel yetenekli lise 6grencilerinin genetik ve biyoteknoloji alaninda uygulamalar1 ¢ogunlukla
destekledigi One siiriilebilir. Benzer sekilde Yiice (2011) ile Ceylan ve Umdu Topsakal (2017)
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tarafindan yapilan ¢alismalarda da fen bilimleri 6gretmenlerinin ve 6gretmen adaylarinin hayvanlar
tizerinde deney yapma fikrine ¢ogunlukla kararsiz kaldiklar1 agiklanmigtir. Buna kargin bu ¢aligmanin
aksine Akin (2007), Yaman (2011) ile Keskin ve digerleri (2013) bedensel ve zihinsel engelli olarak
dogacak bebegin alinmasi senaryosunu arastirmalarinda kullanmiglar ve bebegin aldirilmamasi
gerektigi yoniinde farkli sonuca ulagmislardir. 7. sinifta okuyan normal 6grencilerle gergeklestirdikleri
calismada Zengin Tepekuyu ve Umdu Topsakal (2016) ogrencilerin biyoetik konularinda smirl
bilgiye sahip olduklarini ortaya koymustur. Yiice (2011) ise fen bilgisi 6gretmen adaylariyla yaptigi
caligsmada Ogrencilerin biyoteknoloji konusundaki bilgilerinin iiniversiteye gelmeden 6nce yasadiklari
sehrin bulundugu cografi bolgelere gore anlaml bir farklilik gosterdigini belirtmistir. Ogrencilerin
yasamlarin siirdiirdiikleri sosyal cevrede hangi bilimsel uygulamalarin iyi ve dogru ya da kotii ve
yanlis oldugunu algilamalar1 ve bu uygulamalar hakkinda kendilerine 6zgii deger ve yaklagimlar
gelistirmeleri igin biligsel ve duyussal 6zelliklerinin yeterli diizeyde olmasi gerekmektedir. Sousa
(2017) ortaokuldan lisans egitimine kadar her seviyedeki O6grencinin biyoetik alanindaki tartismalar
anlamasi ve gelecegin biyoetik tartismalarini su anda analiz etmesi gerektigini belirtmistir. Alan
yazinda bu konuda yiiriitiilen ¢alismalar 6zel yetenekli 6grencilerin diginda farkli 6rneklem gruplariyla
gergeklestigi i¢in uygulamalara yonelik biligsel ve duyussal yonden yeterlilik ile ilgili bir bulguya
rastlanmamusgtir. Bu nedenle genetik ve biyoteknoloji uygulamalarini igeren biyoetik kapsaminin
artirtlmasi, bilim ve teknolojinin 6zel yetenekli 6grencilerde uygun Ogretme ve Ogrenme yollar
gelistirilerek aktarilmasinda gegerli bir yaklasim saglayabilir (Jones vd., 2010)., boylece ogretimde
tartigmal1 sosyobilimsel konulara yapilan baglantilarla 6grencinin aktif bigimde Ggretimsel siirece
katilimi giiglendirilebilir.

Ozel yetenekli 6grencilerin genetik ve biyoteknoloji alanindaki uygulamalara yonelik biyoetik
yaklagimlan ele alindiginda insanlarin hayvanlar iizerinde deney yapma hakkina sahip olmasi, A
vitamini igerigi artirilmig piringlerin gelistirilmesini ve diger ilkelere ihra¢ edilmesini saglayan
sirketlerin desteklenmesi, tedavi amagli klonlamanin tercih edilmesi senaryolarinda bilim temelli
yaklasimi benimseyen Ogrenciler, bedensel ve zihinsel engelli olarak dogacak bebegin alinmasi,
genetigi degistirilmis bitki tiirlerinin ekimi ve genetigi degistirilmis domatesin {iretimine destek
verilmesi durumlarinda yarar yaklasimina yonelmislerdir. Bunun yaninda yeni lireme teknolojileri
sayesinde cocugun cinsiyetinin secilmesi Onermesinde dogali tercih etme yaklasimini savunan
Ogrenciler, tiiketilen iirlinlerin ambalajlarinin iizerinde “genetigi degistirilmis canlilardan elde
edilmistir” seklinde bir aciklamanin bulunmasi, ileride kansere yakalanma ihtimalini artiran bir gen
tagidiginin 6grenilmesi ve is bagvurusunda bulunulan sirketin ige alinabilmesi igin genetik tarama testi
yaptirlmasmi  zorunlu kilmasit durumlarinda hak yaklasimini  benimsemislerdir. Ogrencilerin
biyoteknoloji ve genetik alanindaki uygulamalara yonelik karar verme siireglerinde genel itibariyle
toplum ve bireyin haklarini géz 6niinde bulundurduklar1 ve senaryolarda bireylerin 6zgiirce secimler
yapabilme haklarimin olduguna inandiklar1 goriilmektedir. Bu amagla karar verme siirecinde ele alinan
biyoetik yaklasimlara bakilirsa en fazla hak yaklasimi basta gelmistir. Hak yaklasimindan sonra
benimsenen ikinci yaklagim ise yarar yaklasimi olmustur. Bu iki yaklasimin ardinda ise bilim temelli
yaklasim yer almistir. Ceylan ve Umdu Topsakal (2017) tarafindan yapilan ¢aligmada “kosulcu”;
Karakaya ve Arslan (2016) ise benzer senaryolar temelinde “Yararci” yaklagimin ¢gogunlukta oldugunu
ifade etmistir.

Biyoetik yaklagimlarin yani sira ele alinan bir bagka degisken olan “Cok Boyutlu 21. Yiizyil
Becerileri’nin 6zel yetenekli dgrencilerde yiiksek diizeyde oldugu belirlenmistir. Ogrencilerin bu
temada en diisiik puana sahip becerileri “Girisimcilik ve inovasyon” bulunurken; en yiiksek puana
sahip becerileri ise “Elestirel Diisiinme ve Problem Cézme Becerileri” ¢ikmistir. Engin ve Korucuk
(2021) tarafindan yapilan ¢aligmada da benzer sonug¢ elde edilmis ve {iniversite 6grencilerinin sahip
olduklar bilgi ve teknoloji okuryazarlig1 becerilerinin, elestirel diisiinme ve problem ¢6zme becerileri
ile sosyal sorumluluk ve liderlik becerilerinin yiiksek diizeyde; kariyer bilincinin ¢ok yliksek diizeyde;
girigsimcilik ve inovasyon becerilerinin ise orta diizeyde yer aldig1 goriilmistiir. Giilen (2013), Guriilti,
Aslan ve Alc1 (2019), Karakas (2015), Orhan-Goksiin ve Kurt’'un (2017) gergeklestirdigi
arastirmalarda da 6grencilerin 21. yiizy1l beceri diizeyleri “yiiksek” ve “cok yiiksek” diizeyde ortaya
¢ikmustir. Nacaroglu (2020) tarafindan yapilan ¢alismada ise 6zel yetenekli ve normal gelisim gdsteren
ogrencilerin 21. yiizy1l becerilerinin yiiksek oldugu 6ne siiriilmiistiir. Buna karsin ayni ¢aligmada bu
caligmanin aksine elestirel diisiinme ve sorun ¢dzme becerileri boyutu en diisiik, sosyal sorumluluk ve
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liderlik becerileri boyutu ise en yiiksek degerde bulunmustur. Bu farkliligin sebebi ¢alismanin
uygulandig1 katilimcilarin sahip olduklan farkli &zelliklerine dayandirilabilecegi gibi Ogretimsel
uygulamalarin  ¢esitliligi ve Ogretmenlerin bu yonde becerileri destekleyici faaliyetlere
bagvurmasindan da kaynaklanabilir.

21. ylizyil becerilerinin alt boyutlarina bakilirsa bilgi ve teknoloji okuryazarlig1 agisindan &zel
yetenekli Ogrencilerin yiiksek diizeyde araliga karsilik gelen kavramsal ve yontemsel okuryazarliga
sahip olduklari, ¢ok yiiksek diizeye karsilik puana gelen 6grencinin bulunmadigi tespit edilmistir.
Bilimsel okuryazarligin ilk diizeyi bilimsel okuryazarlik yoksunlugudur. Bu diizeyde bireyin bilimsel
bir soruyu taniyabilmek i¢in kavramlari, diisiinceleri ve etkilesimleri kavramaya yonelik yetenegi veya
biligsel kapasitesi yoktur. Diisiik seviyede bilimsel okuryazarlik seviyesinde ise birey yoneltilen
sorulart anlamig gibi goriinebilir veya anlayabilir, fakat cevap verme konusunda zorluklar g¢eker.
Ugiincii seviye olan fonksiyonel bilimsel okuryazarlikta birey bilim ve teknolojinin kavramlarindan
haberdar ve terminolojiye asinadir. Fikirleri dogru tamimlayabilir, fakat yeterli Olciide degildir.
Kavramsal ve yontemsel bilimsel okuryazarlik diizeyinde birey disiplinler aras1 baglantilar1 kurabilir
ve bir disiplindeki 6zellikleri genisleterek farkli durumlarda kullanabilir. Bilimsel okuryazarligin en
tist seviyesi olan ¢ok boyutlu bilimsel okuryazarlik diizeyinde ise birey diger disiplinlerin fen-teknoloji
ve toplumla olan baglantilarin1 kavrar. Giinliik hayatlarinda bilimin kullanilmasi gereken durumlari
fark eder ve bilimi dahil eder. Ozel yetenekli grencilerin en son diizeye sahip olamamasi en temel
sorunlardan birisi olarak gorilebilir. Bununla beraber egitimin temel amaglarindan biri, bilimsel
okuryazarliga sahip bireyler yetistirmektir ve gelecegin toplumunun ingasinda 6nemli yere sahip
olacak 6zel yetenekli bireylerin aldiklar1 egitimin, onlarin bilimsel okuryazarlik diizeylerini arttirmasi
dogaldir. Uluslararas1 Ogrenci Degerlendirme Programmin (PISA) yaptig1 smavlarda da 2015 yilindan
itibaren bilimsel okuryazarlik becerileri acisindan geride kalmasi iilkemizin 6zellikle 6zel yetenekli
bireyler acgisindan yiiriirliikkte olan egitim sisteminin yeniden modellendirilmesi gerektigini ortaya
koymaktadir.

Calismada 6zel yetenekli lise 6grencilerinin genetik ve biyoteknoloji uygulamalarina yonelik
biyoetik yaklagimlari ile bilgi ve teknoloji okuryazarligi, elestirel diisiinme ve problem ¢6zme becerisi,
girisimcilik ve inovasyon becerisi, sosyal sorumluluk ve liderlik becerisi, kariyer bilinci, 21. ylzyil
becerileri ve temel bilimsel okuryazarlik becerilerinin birbirine bagli oldugu bulunmustur. Diger
deyisle biyoetik yaklasimlarin diger tiim degiskenlerle arasinda anlamli bir iliski vardir. Biyoetik
yaklasimlarin ¢aligmada ele alinan degiskenlerden etkilendigi ve farklilagtigi dne siirtilebilir.

Ogrencilere sunulan senaryolara verdikleri cevaplarin séz konusu becerilerle iliskisini ortaya
koymak amaciyla yapilan analizler sonucunda insanlarin hayvanlar iizerinde deney yapma hakkina
sahip olmasin1 konu edinen 1. senaryoda oOgrencilerin 21. yiizyil becerileri ele alindiginda beceri
diizeyi arttikca sirayla bilgisinin olmamasi, insanin diger varliklardan iistiin oldugu yaklasimi, bilim
temelli yaklasim ve kosulcu yaklasimi tercih etmislerdir. Temel bilimsel okuryazarlik becerilerine
bakilirsa diizey diisiik iken kosulcu yaklasimi benimseyen 6grenciler diizey arttik¢a bilim temelli
yaklasima yonelmislerdir. Bedensel ve zihinsel engelli olarak dogacak bebegin alinmasini konu edinen
2. senaryoda Ogrencilerin 21. yiizyil becerileri ele alindiginda beceri diizeyi arttik¢a sirayla bilgisinin
olmamasi, din temelli yaklasimi ve yarar yaklasimi tercih etmislerdir. Temel bilimsel okuryazarlik
becerilerine bakilirsa diizey diisiik iken hak yaklasimini benimseyen 6grenciler diizey arttikca yarar
yaklagimina yonelmislerdir. Yeni lireme teknolojileri sayesinde ¢cocugun cinsiyetinin se¢ilmesini konu
edinen 3. senaryoda Ogrencilerin 21. ylizyil becerileri ele alindiginda beceri diizeyi arttik¢a sirayla
erdem yaklagimi, dogali tercih etme yaklasimi ve yarar yaklasimini tercih etmislerdir. Keskin ve
digerlerinin (2013) ¢alismasinda ayni senaryoda 6gretmenlerin etik yaklagimlarinin “Erdem” oldugunu
One siirmiistiir. Temel bilimsel okuryazarlik becerilerine bakilirsa diizey diisiik iken hak yaklagimim
benimseyen Ogrenciler diizey arttikca dogali tercih etme yaklasimindan yarar yaklasimina
yonelmislerdir. A vitamini igerigi artirllmig piringlerin gelistirilmesini ve diger iilkelere ihrag
edilmesini saglayan sirketlerin desteklenmesini konu edinen 4. senaryoda Ogrencilerin 21. yiizyil
becerileri ele alindiginda beceri diizeyi arttikga sirayla kosulcu yaklasimi ve bilim temelli yaklagimi
tercih etmislerdir. Temel bilimsel okuryazarlik becerilerine bakilirsa diizey arttik¢a deger yiikselerek
bilim temelli yaklagima yonelmislerdir. Tiiketilen {iriinlerin ambalajlarinin iizerinde “genetigi
degistirilmis canlilardan elde edilmistir” seklinde bir agiklamanin bulunmasini konu edinen 5.
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senaryoda 21. yiizy1l becerileri ve temel bilimsel okuryazarlik becerileri bakimindan &grenciler her
diizeyde hak yaklagimina dogru yonelmislerdir. Yiice (2011), Yaman (2011) ile Ceylan ve Umdu
Topsakal (2017) tarafindan yapilan ¢alismada 6gretmenler tarafindan en fazla ileri siiriilen etik deger
hak yaklasimi olmustur. Genetigi degistirilmis bitki tiirlerinin ekimini konu edinen 6. senaryoda
ogrencilerin 21. ylizy1l becerileri ele alindiginda beceri diizeyi arttikga sirayla bilim temelli yaklagimi
ve yarar yaklagim tercih etmislerdir. Temel bilimsel okuryazarlik becerilerine bakilirsa diizey arttikga
bilim temelli ve yarar yaklasimlarina yonelmislerdir. Ceylan ve Umdu Topsakal (2017) tarafindan
yapilan ¢alismada ise dgretmenlerin etik degerinin yararci yaklasim oldugu goriilmiistiir. Ileride
kansere yakalanma ihtimalini artiran bir gen tasidiginin &grenilmesini konu edinen 7. senaryoda
Ogrenciler 21. ylizy1l becerileri diigiik iken bilgilerinin olmadigini 6ne siirerken bu beceri arttik¢a
sirayla yarar ve hak yaklagimini tercih etmislerdir. Temel bilimsel okuryazarlik becerilerine bakilirsa
diizey arttikca yarar ve hak yaklagimlarina yonelmislerdir. Tedavi amacgli klonlamanin tercih
edilmesini konu edinen 8. senaryoda 6grenciler, 21. yiizy1l becerileri diisiik iken yarar yaklasimi 6ne
siirerken bu beceri arttikca bilim temelli yaklagimi tercih etmislerdir. Temel bilimsel okuryazarlik
becerilerine bakilirsa diizey arttikga yarar ve bilim temelli yaklagimlara yonelmislerdir. Genetigi
degistirilmis domatesin iiretimine destek verilmesini konu edinen 9. senaryoda dgrenciler, 21. yiizyil
becerileri diisiik iken kosulcu yaklasimi One siirerken bu beceri arttikga yarar yaklasimini tercih
etmislerdir. Temel bilimsel okuryazarlik becerilerine bakilirsa yiiksek diizeydeki 6grencilerin yarar
yaklasimi puanlari orta diizeydeki 6grencilere gore diismesine ragmen kosulcu yaklasimi puanlar artis
gostermistir. Buna karsin Yaman (2011), genetigi degistirilmis organizmali1 iiriinlerin insan yararina
ekilmesine yonelik senaryolar {izerinden yaptigi arastirmada, katilimeilarin gogunlukla “bilim ve
teknoloji temelli” etik degere sahip oldugunu bulmustur. Is basvurusunda bulunulan sirketin ise
alinabilmesi i¢in genetik tarama testi yaptirilmasini zorunlu kilmasimi konu edinen 10. senaryoda
ogrenciler, 21. yiizyil becerileri diisiik iken adalet ve kosulcu yaklasimi 6ne siirerken bu beceri arttik¢a
hak yaklagimini tercih etmiglerdir. Temel bilimsel okuryazarlik becerilerine bakilirsa her diizeyde
ogrenciler hak yaklagimina yonelmislerdir. Elde edilen sonuglara dayanarak alan yazinda bu konuda
yiiriitiilen calismalarda (Bakar, 2010; Deniz, 2021; Kir ve Ozalemdar, 2021; Turgut, 2018; Yiice,
2011) ortaya konulan sonuglarla iliskilendirildiginde ozellikle Ogretmenlerin benimsedigi etik
degerlerin ve biyoetik konular iizerindeki diisiincelerinin 6grencilerini etkileyebildigi agiklanabilir.
Sonu¢ olarak arastirma problemleri dikkate alindiginda Ogrencilerin genetik ve biyoteknoloji
alanindaki giincel sosyobilimsel konularda gegen etik problemlere iliskin farkli yaklagimlara sahip
olduklar tespit edilmistir.

Bu arastirmanin bazi sinirhiliklar: da bulunmaktadir. Arastirmada katilimeilar, Istanbul’da bir
lisede 6grenim goren tanilanmig 6zel yetenekli 6grencilerdir. Bu okulda 6grenim goren 6grencilerin
timii 6zel yeteneklidir. Calisma sonucunda ulagilan bulgular, Tiirkiye’deki diger devlet okullarinda
normal oOgrencilerle birlikte Ogrenim goren tamilanmis tim Ozel yetenekli Ogrenciler igin
genellenemeyebilir. Arastirma, dlgeklerde yer alan sorularla sinirlandirilmistir. Ogrencilerin genetik ve
biyoteknoloji alanindaki uygulamalar hakkindaki biyoetik yaklagimlarini etkileyen baska etkili
faktorler ve degiskenler de olabilir. Ayrica, 6lgeklerin uzun olmasi, dgrencilerin yanitlarina ek bilgi
vermesini engellemistir. Arastirma, 6grencilerin sadece verdikleri cevaplara bagh olarak algilar ile
sinirlandirilmigtir. Arastirmanin bir diger smirliligi da verilerin analizidir. Calisma kavramsal bir
gergeveye sahip olmasina ragmen, 6zel yetenekli dgrencilerle ilgili olarak konu hakkinda yeterli
aciklamanin bulunmamasi tartigmalarin yeterince olgunlagmasini Onlemistir. Bu sinirhiliga ragmen
eldeki veriler bircok kez gozden gecirilmis ve degiskenler arasi iligkilerin kategorik baglamda
kurulmasina karar verilmistir.

Bu kapsamda calismada elde edilen sonuglara dayanarak su oOnerilerde bulunulabilir.
Gilintimiizde genetik ve biyoteknoloji konularina artan ilgi nedeni ile artik insanlardan biyoetik kararlar
vermeleri ve bu konularda olasi kabul edilebilir ¢6ziim Onerileri gelistirmeleri beklenmektedir. Buna
karsin onceden etik bicimde karar verme siireclerine dahil olmamis insanlarin bu konularda kararlar
verirken sahip olduklari i¢sel ve duygusal yonlerinden faydalandiklari, etik prensipleri géormezden
geldikleri ve kararlarin1 gelecege yonelik veremedikleri yapilan arastirmalarda ¢ogunlukla ulasilan
sonu¢ olmustur. Etik karar verme siire¢lerine dnceden dahil olarak deneyim sahibi olan grencilerin
bile bir kismmin etik problemlerin farkina varamadiklar1 g6z Oniinde bulundurulursa, biyoetik
konularin her zaman 6zel yetenekli bireylerin egitimlerinin igerisinde yer almasi ve bu bireylere etik
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ikilemlerde basvurabilecekleri siire¢lerin kazandirilmasi olduk¢a dnem kazanmustir. Bu arastirmada
ogrencilerin biyoetik yaklagimlarinin kesinlik kazanmadigi, ¢eliskiler barindirdigi, yanit verirken daha
¢ok o andaki duyussal odakli i¢sel durumlarini ise kattiklari anlasilmaktadir. Bu baglamda benzer
konularda daha kapsamli gruplarda nicel veya nitel gibi arastirma yontemleri ve modelleri ile farkli
6lgme araglarmi kullanildigi ¢caligmalar yapilabilir. Ayrica bu ¢alisma 6zel yetenekli lise 6grencileri
ile yapilmistir, bundan sonraki caligmalar farkli kademelerdeki 6zel yetenekli 6grenciler, aileleri ve
ogretmenleri ile de gergeklestirilebilir. Arastirmada 6grencilerin cinsiyet, aile bilgileri gibi demografik
Ozellikleri gbz Oniine alinmamistir. Bundan sonraki ¢aligmalarda bu degiskenler de dikkate alinabilir.
Ozel yetenekli dgrencilere genetik ve biyoteknoloji uygulamalarina yénelik bilgilendirici akademik
calismalar yapilabilir. Biyoetik konusu 6l¢ekleri cevaplayan katilimer 6grencilerin ilgisini ¢ekmistir ve
onlarda merak uyandirmistir. Senaryolarda islenen konular, ileride karsilarina ¢ikabilecek durumlar
oldugu i¢in 6grenmek istemislerdir. Bu nedenle biyoetik konularnin islendigi bir uygulama modiilii
egitim siireglerine dahil edilebilir. Bu arastirmada da goriildiigii lizere genetik ve biyoteknoloji
alanindaki geligsmeler beraberinde giinlitk hayatta karsilasilabilecek degisik sosyobilimsel sorunlari
kargimiza ¢ikarmaktadir. Bu nedenle farkli egitim kademelerindeki ogrenciler bu giigliikler ile
kargilasmadan Once bilimsel etik kavrami hakkinda bilgi sahibi olmalidirlar. Ciinkii 6grencilerin
karsilarina ¢ikan genetik ve biyoteknoloji uygulamalarina yonelik dogru karar vermeleri ve dogru
¢Oziim Onerileri 6ne silirmeleri i¢in biyoetik egitimi oldukca énemli bir konu basligi haline gelmistir.
Calismada ele alman tiim degiskenlerin biyoetik yaklagimlan etkiledigi ve farklilastirdig
belirlenmistir. Bundan dolay1 farkli egitim kademelerindeki 6zel yeteneklilere yonelik 21. yiizyil
becerileri ile temel bilimsel okuryazarlik becerilerinin de dahil edildigi bir 6gretimsel model
gelistirilebilir ve etkililigi test edilebilir. Ozel yetenekli 6grencilerin dzellikle diger becerilere gore
diisiik diizeyde olan girisimcilik ve inovasyon becerilerinin gelisimini destekleyen projeler ya da
ogretimsel uygulamalar yapilabilir.
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