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This study aimed to examine the relationship between middle school students'
entrepreneurship perceptions, intellectual risk-taking skills in science learning, and
dominant multiple intelligence domains. To this end, the study was conducted with a
total of 314 students, including 158 female and 156 male students. Descriptive
statistics, correlation and stepwise regression analyses were applied to the data
obtained from students. It was observed that the students received high scores in the
“interest in science” sub-dimension according to intellectual risk-taking in science
learning and its predictors and the sub-dimension “social skills and group work”
according to entrepreneurship perceptions. As a result of the correlation analysis, a
statistically significant relationship was found between students' entrepreneurship
perceptions and intellectual risk-taking skills in science learning and multiple
intelligence domains. The level of correlation between logical and social intelligence
domains, among multiple intelligence domains and entrepreneurship perceptions was
found to be higher compared to other intelligence domains. In the study, it was
concluded that logical and social intelligence domains and intellectual risk-taking in
science learning, explained approximately 53% of the variance in entrepreneurship
perception. Based on the study results, studies that examine changes in the
entrepreneurship perceptions and characteristics of students can be carried out by
preparing course contents enriched with activities that increase intellectual risk-taking
and activities for multiple intelligence domains in science lessons.
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Bu galismanin amaci ortaokul 6grencilerinin girisimcilik algilari, fen 6grenmede zihinsel
risk alma becerileri ve baskin olan ¢oklu zekd alanlari arasindaki iliskinin
incelenmesidir. Bu amagla, calisma 158’i kiz ve 156’si erkek ogrenci olmak (izere
toplam 314 6grenci ile yiritilmistir. Ogrencilerden elde edilen verilere betimsel
istatistikler, korelasyon ve asamali regresyon analizleri uygulanmistir. Ogrencilerin fen
6grenmede zihinsel risk alma ve yordayicilarina gore “fene yonelik ilgi” alt boyutunda
ve girisimcilik algilarina gore “sosyal beceriler ve grup galismasi” alt boyutunda ytiksek
puanlar aldigi gorilmastir. Yapilan korelayon analizi sonucunda 0Ogrencilerin
girisimcilik algilari ile fen 6grenmede zihinsel risk alma becerileri ve ¢oklu zeka alanlar
arasinda istatistiksel olarak anlamli iliskiler bulunmustur. Coklu zekd alanlarindan
mantiksal ve sosyal zekd alanlari ile girisimcilik algilari arasindaki korelasyon dizeyi
diger zeka alanlarina oranla daha yuksek gikmistir. Ayrica galismada mantiksal ve sosyal
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Mantiksal zeka, zeka alanlari ile fen 6grenmede zihinsel risk alma becerisinin girisimcilik algisindaki

Sosyal zeka. varyansin yaklasik olarak %53’Unu acgikladigi sonucuna ulagilmistir.  Calisma
sonuglarindan yola ¢ikarak fen derslerinde zihinsel risk almayi artirici etkinlikler ve
coklu zeka alanlarina yénelik etkinliklerle zenginlestirilmis ders igerikleri hazirlanarak
6grencilerin girisimcilik algilari ve 6zelliklerindeki degisimleri inceleyen calismalar
yapilabilir.

Introduction

With the advancement of technology, access to resources and information has increased
competition, and countries have started to seek ways of growth and development by increasing the
number of entrepreneurs in their societies to have a say in the world in economic terms (S6nmez &
Toksoy, 2014). In parallel with advancements in science and technology, educational institutions aim to
increase the quality of human resources with competencies that help individuals compete on a global
scale (Rina, Murtini & Indriayu, 2019). The necessary competencies to have entrepreneurial
characteristics that encourage society to produce things with economic returns and innovate can be
acquired through education and in this context, the development of science and technology should be
supported by quality employment efforts. (Kuncoro & Rusdianto, 2016).

Developed countries aim to increase the rate of entrepreneurs by ensuring coordination between
education and the workforce and to find solutions to unemployment by implementing training
mechanisms that will train more successful entrepreneurs (Gilirol & Bal, 2009). Therefore,
entrepreneurship education is considered an important field of study and application. The United
Nations General Assembly defines 17 sustainable development goals related to the main economic,
social, and environmental problems faced by societies, and innovation and entrepreneurship are
identified as key elements in providing sustainable development (United Nations General Assembly
[UNGA], 2015). The popularity of entrepreneurship education research has also been emphasized by a
bibliometric literature analysis of 1773 peer-reviewed articles selected from Web of Sciences and Scopus
covering the period between 1975 and 2014 (Fellnhofera, 2019).

The fact that innovation processes and entrepreneurship culture have become significant driving
forces worldwide (Kusio & Fiore, 2019) has led to an increased interest in developing educational
programs that encourage and develop entrepreneurship (Boldureanu et al., 2020). To this end,
entrepreneurship education should be given by schools within the curriculum (Kuncoro & Rusdianto,
2016). While the rates of entrepreneurship education in schools are around 40% in countries such as
Finland, Columbia, and Chile, this rate in Turkey is shown at a 6% level (Global Entrepreneurship
Monitor [GEM], 2008). In 2016, the rate of entrepreneurship education in Turkey increased to 16%.
While entrepreneurship education in Turkey is mostly given at the university level, entrepreneurship
education is also provided in schools at the primary education level in America and Europe (Yelkikalan et
al., 2010).

In education, it is important that students have non-cognitive skills as well as cognitive skills
(Kylonen, 2012). With developments in science and technology, business and political leaders want
schools to develop students' 21st-century skills such as critical thinking and problem-solving, creativity
and innovation, collaboration and communication, entrepreneurship and self-management, flexibility
and adaptability, leadership and responsibility (National Research Council, 2012). The innovative and
digital skills of the 21st century are skills necessary to design solutions to real-world problems and are,
therefore, considered basic competencies for creating new products or services. Since the acquisition of
these skills through education in schools is effective and determinant for the long-term place of
countries in the competitive market, it is thought that especially developing countries should attach
more importance to the training of these skills (Yalgin, 2018). Therefore, students need 21st-century
skills such as innovation and entrepreneurship skills, and the education system should be organized to
raise individuals with these skills. However, considering the rates of entrepreneurship education given in
schools, it can be said that entrepreneurship, creativity, and innovation are not adequately presented by
the current education and training system (Din et al., 2016; Yelkikalan et al., 2010). There is a gap
between the requirements for solving real-world problems that may occur in the future socially and
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economically and the current education methods and practices, and it is emphasized that this gap can
be eliminated with education that can provide individuals with entrepreneurial characteristics (Azizi et
al., 2010). To encourage entrepreneurship, first of all, it is necessary to eliminate the fear of failure
among young adults and future innovative entrepreneurs and instead to raise individuals with
entrepreneurial characteristics (Krueger et al., 2000). While entrepreneurship is defined as an effective
strategy in promoting innovation and job creation and addressing the issue of employability, the
entrepreneur is defined as a person who has creativity and is ready to accept the risk and/or uncertainty
associated with the activity (Hisrich et al., 2012). There are many narrow and wide-ranging definitions
for the definition of entrepreneurship in the literature. Entrepreneurship includes not only opportunity
identification, business, development, self-employment, initiative creation and growth, but also
concepts such as personal development, creativity, self-confidence, taking initiative, and action
orientation, and what we understand from entrepreneurship deeply affects our approach to education
and training (Mwasalwiba, 2010).

Encouraging entrepreneurship has recently become a priority for governments internationally
(Gilbert et al., 2004; Stevenson & Lundstrém, 2007). Klein and Bullock (2006) emphasize the importance
of increased awareness of entrepreneurship as the main source of economic growth. When
policymakers saw that entrepreneurs are the main driving force for economic growth and employment,
they have implemented policies that support entrepreneurship by focusing on entrepreneurship since
the early 1990s. To support entrepreneurs and newly established companies, applications focusing
especially on higher education have emerged. After entrepreneurship characteristics have started to be
studied intensively in higher education and companies, the importance of the subject has attracted
attention by including education programs at the primary education level (Lundstrom & Stevenson,
2006).

In the middle school process, students need available innovative skills and competencies, and these
competencies are emphasized in the science course curriculum. In the Turkey Qualifications Framework
(TQF), eight basic competencies that students would need in their academic, social, personal, and
business lives at the national and international levels were identified, and "taking initiative and
entrepreneurship" is also among these competencies (Ministry of National Education [MoNE], 2018).

Taking initiative and entrepreneurship is expressed as the skill of turning thoughts into action. It
includes project management and planning skills to achieve goals, along with creativity, risk-taking, and
innovative thinking. Having the competency to take initiative and entrepreneurship also provides a basis
for individuals who contribute to commercial and social activities to acquire unique knowledge and skills
by supporting business life so that individuals can seize opportunities by becoming aware of
opportunities not only socially but also in their business fields. Activities such as television, newspapers,
the internet, advertisement preparation, or making short films are carried out to improve students’
entrepreneurship skills (MoNE, 2018).

Krueger (1993) argued that entrepreneurship could only increase in case of the development of the
general quality and quantity of entrepreneurship and this could only be nurtured when entrepreneurial
thinking developed. The literature on entrepreneurship consists of criteria ranging from innovativeness
and creativity to personal areas. The entrepreneurship literature shows that risk-taking is a fundamental
element of entrepreneurship (Lumpkin & Dess, 1996). Risk-taking is regarded as a defining feature of
entrepreneurs and entrepreneurship (Antoncic, 2002; Antoncic et al., 2015; Baum et al., 2007; Chell,
2008; Hansemark, 2003; Low & MacMillan, 1988; Rauch & Frese, 2007; Shaver & Scott, 1991; Singh,
1989). Being an entrepreneur is an activity associated with uncertainty, risk, and complexity (Townsend
et al., 2018).

The question of why some people are better than others at creating new initiatives is of great
interest in the entrepreneurship literature, and in this context, studies have focused on individual
characteristics such as personality and previous entrepreneurial experiences, individual attitudes toward
risk, and certain risk perceptions (Arenius & Minniti, 2005; Krueger et al., 2000). Studies in the relevant
literature have also emphasized the role of individual intelligence in the successful creation of new
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initiatives (Baron, 2000; Baron & Markman, 2000; Nufiez, 1994; Sternberg, 2004). Entrepreneurial
behavior is predicted largely with entrepreneurial intention, and investigating the motivation behind
entrepreneurial intention, risk-taking tendency, and domains of individual intelligence is accepted as an
important activity that helps to understand and predict entrepreneurship (Bird, 1988; Kolvereid, 1996;
Krueger & Brazeal, 1994; Krueger et al., 2000).

Entrepreneurship and Intellectual Risk-Taking Skill

Being an entrepreneur is an activity associated with uncertainty, risk, and complexity (Townsend et
al., 2018). Entrepreneurship education is not only a way of empowering individuals to take risks but also
a way of promoting a culture of risk-taking and even policy environments that reward or support risk-
taking (Fayolle, 2013).

Risk-taking behavior, which is one of the characteristics in the basis of entrepreneurship, is defined
as the willingness to predict or react in situations when individuals encounter a performance for the first
time, cannot predict what will happen as a result and are not aware of other options (Cakir & Yaman,
2015). Studies demonstrating that risk-taking behavior is highly correlated with creativity emphasize
that risk-taking behavior is a determinant in the field of science (Farley, 1991; Feldman, 2003).
Intellectual risk-taking skill is mostly used in education (Yaman & Koksal, 2014).

The main objectives of the Science Course Curriculum, which aims to raise all individuals as science-
literate, include developing entrepreneurship skills and career awareness toward science and ensuring
the use of knowledge about science, scientific process skills, and other life skills in solving problems
encountered in daily life (MoNE, 2018). In line with these purposes, it is possible to mention intellectual
risk-taking behaviors among the behaviors expected from students who want to be raised as science-
literate (Akga, 2017) because intellectual risk-taking behaviors include behaviors such as problem-
solving, discussion and criticism, and decision-making behaviors in the learning environment of
individuals, and intellectual risk-taking behaviors are behaviors appropriate to the nature of science
teaching (Beghetto, 2009). It has been revealed in national and international studies that a certain part
of science achievement is related to intellectual risk-taking behavior in science lessons (Meyer et al.,
1997; Peled, 1997; Tay et al., 2009).

Entrepreneurship and Multiple Intelligence Domains

Two schools of thought on the nature and characteristics of intelligence, what exactly constitutes
intelligence and what intelligence tests actually measure, the "Theory of General Intelligence" and
"Theory of Multiple Intelligences," dominate this area, and the most influential theories on multiple
intelligence are the studies of Gardner and Sternberg (Paik, 1998). While the proponents of the "Theory
of General Intelligence" school believe that all intelligence can be traced down to a single factor called
"g," the proponents of the theory of multiple intelligences argue that there are different types of
intelligence (Gardner, 1983; Sternberg, 1985).

Sternberg (2004) argued that individuals needed a mixture of three types of intelligence, creative,
analytical, and practical, to be successful. Sternberg (2004) argued that an entrepreneur needed a
balanced combination of all three types of intelligence to generate ideas (creative), evaluate the validity
of ideas (analytical), and sell ideas to new markets (practical). While analytical intelligence describes a
person's ability to complete academic and problem-solving tasks, practical intelligence refers to the
ability to adapt to daily life by making use of the current skills and implicit knowledge (Sternberg, 2000).
On the other hand, creative intelligence refers to the ability to think flexibly, to cope with new and
unusual situations, and to allow ideas to be generated (Sternberg & Lubart, 1995).

Gardner stated that intelligence could be defined by eight different abilities: intrapersonal, verbal
(linguistic), spatial, logical-mathematical, bodily-kinesthetic, musical, social (interpersonal), and
naturalist. The various abilities suggested by Gardner include motivation, initiative, socialization, and
many other behaviors, which limit the objectivity of scoring and the reliability of measurements (As
cited in Sternberg, 1991).
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Gardner defined intelligence as a biopsychological potential that can be influenced by experience,
culture, and motivational factors. With his theory in the domain of multiple intelligences, Gardner
argued that human intelligence could not be reduced to a single number determined by tests of an
intelligence domain and stated that individuals could be intelligent in multiple domains and have
different abilities, and the intelligence domains in this theory are as important as the |IQ determined by
traditional measurements (Gardner, 1983). He emphasized that having skills, such as the ability of
individuals to find solutions to the problems they encounter, to adapt to their environment and to
produce a new product, was also within the scope of intelligence (Gardner, 1983). Based on these
citations of Gardner's theory of intelligence, it can be stated that entrepreneurship can be considered as
an intelligence domain or that multiple intelligence domains have determinant effects on
entrepreneurship (Demirel et al., 2011).

The 2018 science course curriculum includes life skills such as science process skills, analytical
thinking, decision-making, creative thinking, entrepreneurship, communication and teamwork skills, and
engineering and design skills that include innovative thinking skills (MoNE, 2018). One of the most
important reasons for the inclusion of life skills such as entrepreneurship, communication, and
teamwork and innovative thinking skills in addition to scientific process skills in the science course
curriculum may be the emergence of the employment problem with the increasing population and
individuals facing the problem of unemployment. In this context, it is among the primary goals of
underdeveloped and developing countries to enable individuals to create new job opportunities and to
undergo educational processes equipped with life skills that will enable them to employ themselves. In
this sense, it can be said that entrepreneurship is the most notable skill among life skills (Deveci & Cepni,
2014).

Teaching methods applied with traditional education prevent students' critical thinking skills,
creativity, innovative thinking skills, and risk-taking, and this may cause students not to develop their
entrepreneurial characteristics sufficiently. The education system, which is shaped according to the
dominant multiple intelligence domains of students, balances the left and right brain characteristics of
individuals and enables the formation of societies with strong entrepreneurial characteristics (Demirel
et al, 2011).

Multiple intelligence domains have determinant effects on entrepreneurship, and based on the
functions of the brain hemispheres, the relationship between multiple intelligence domains and
entrepreneurial characteristics can be explained, and features that define the entrepreneurial
personality, such as creativity, imagination, and visionary, are managed by the right lobes of the brain
(Demirel et al., 2011). It is expected that opportunities that allow students to express themselves in
multiple ways, such as oral, visual, and written, in the learning process will be offered to students.
Curricula are structured considering individual differences. Individual differences originating from
genetic, environmental, and cultural factors differ both from others and within the individual. For
example, an individual with a strong abstract thinking ability may have a poor painting ability (MoNE,
2018). The theory of multiple intelligences, based on a student-centered approach, plays an important
role in achieving the goals of science education. Students can learn collaborative teamwork while
revealing the dominant multiple intelligence domains (Goodnough, 2001).

While there are no studies examining the relationship between multiple intelligence domains and
entrepreneurship at the middle school level, studies investigating the relationship between multiple
intelligence domains and entrepreneurship have been mostly conducted with university students
(Demirel et al., 2011; Ebadi & Tabe, 2015; Khatoon, 2013; Kiremitci & Canpolat, 2014; Malekian &
Maleki, 2012).

When studies conducted on entrepreneurship in the domain of education are reviewed, it is
observed that there are studies examining activities in science textbooks in terms of entrepreneurship
(Bakirci & Oc¢soy, 2017), the relationship between the entrepreneurial tendencies of associate degree
students, and their gender, age, education type, and family income level (Akbas & Arpat, 2020), the
relationship between the cognitive styles of university students and their entrepreneurial tendencies
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(Senel & Orhan, 2020), the effects of the entrepreneurship education received by university students on
their entrepreneurial tendencies (Seggin, 2020). There are also studies that conducted the content
analysis of graduate theses on the concept of entrepreneurship (Akyar & Sarikaya, 2020) and
investigated science teachers’ perceptions of “entrepreneurship” and “entrepreneurial characteristics”
(Deveci, 2017), the relationship between preservice science teachers’ entrepreneurial personality traits,
entrepreneurial intention, and emotional intelligence levels (Yavasoglu & Yenice, 2020), the prediction
status of preservice science teachers’ entrepreneurial characteristics by multiple intelligence domains
(Deveci & Aydin, 2017). Furthermore, some studies determined preservice primary school teachers’
attitudes toward socio-scientific issues and their entrepreneurship levels and revealed the relationship
between them and examined how socio-scientific issues and entrepreneurship are included in lesson
plans (Aydogdu et al., 2020), to what extent psychological, demographic, and behavioral factors predict
middle school students’ entrepreneurial intention (Marques et al., 2012). Some studies examined review
studies for the place of entrepreneurship education in science teacher training programs (Deveci &
Cepni, 2014), while the others aimed to examine parents’ opinions about the effect of social activities on
8th-grade students’ entrepreneurial capacity (Tiirkoguz et al., 2018), evaluated the self-efficacy and
social entrepreneurship levels of preservice primary school teachers (Ozbilen et al., 2020). There are
also studies carried out to determine stereotypical thoughts of preservice science teachers about
entrepreneurs (Ugar, 2020) and examining the entrepreneurial characteristics and critical thinking
tendencies of preservice science teachers (Oztiirk et al., 2019), examining the STEM awareness and
entrepreneurship levels of preservice science teachers (Ergiin, 2019), the relationship between
preservice teachers' entrepreneurial characteristics and career stresses (Tican, 2020), science teachers’
awareness of the concept of “entrepreneurship” and their thoughts, experiences, and current efforts on
integrating the concept of entrepreneurship in science education (Deveci, 2018), and examining the
professional knowledge of preservice 3rd-grade science teachers on entrepreneurship skills (inaltekin et
al., 2019).

There are many studies on entrepreneurship education in the literature, but these studies have been
mostly conducted with personnel in the fields of industry, economy, and business and students at
middle school and higher education levels (Arslan, 2011; Aytag, 2006; Balaban & Ozdemir, 2008; Bilge &
Bal, 2012; Pan & Akay). Studies carried out with middle school students in science education are mostly
related to students' entrepreneurial intention (Ni & Ye, 2018; Ozcan, 2019; Sevkusi¢ et al., 2018; Shahin
et al., 2021), and studies performed with students in science education at the middle school level are
limited to scale development studies (Deveci, 2018; Eroglu et al., 2020; Kurt & Bayar, 2019; Ocak &
Didin, 2018).

Since there is no study in the literature examining the relationship between the intellectual risk-
taking skills of middle school students and multiple intelligence domains and their perceptions of
entrepreneurship, and to ensure the contribution of the current study to the literature, this study used
the multiple intelligence types of Gardner and examined the relationship between these types of
intelligence and the levels of intellectual risk-taking in science learning and students' perceptions of
entrepreneurship. Furthermore, it was aimed to contribute to the literature on entrepreneurship and
human intelligence by examining the relationships between intelligence types and the successful
creation of a new initiative.

Aim of the Study

When studies on entrepreneurship were reviewed, it was observed that studies were mostly
conducted with university students, teachers, and preservice teachers, and there were few studies on
middle school students' entrepreneurial characteristics, and studies with students at the primary school
level started to be concentrated on especially in recent years (Ozcan, 2019; Deveci & Cepni, 2017;
Deveci et al., 2015). The main purpose of entrepreneurship education programs is to equip students
with practical knowledge to act in an entrepreneurial way. Nowadays, there is a need for
entrepreneurial characteristics in every field of study related to technology development. Therefore,
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since entrepreneurship education plays an important role in raising talented and creative graduates, it
should be applied at all levels of education (Rina et al., 2019).

The general view about entrepreneurship is that the individual's entrepreneurial ability is not innate,
individuals are not born as entrepreneurs, that it is acquired by individuals through education in order to
be able to develop continuously, to establish businesses and obtain an economic gain, and to provide
individual and social benefits. Entrepreneurial characteristics are shaped under the effect of personality
traits and environmental factors. In this context, the view that the main element shaping the
entrepreneurial personality is education and entrepreneurship is a concept that can be learned has
started to become dominant (Akkus & Mentes, 2017; Bakir, 2020). Entrepreneurship education aims to
make individuals become aware of their entrepreneurial potential and to prevent individuals from
making a wrong attempt and ensure that they use the available resources more efficiently (Balaban &
Ozdemir, 2008). In developed countries, entrepreneurship education starts from primary education and
is supported by an interdisciplinary approach (S6nmez & Toksoy, 2014). The study was conducted to find
an answer to the question of how much of the entrepreneurship perceptions of students can be
increased by improving their intellectual risk-taking skills in science lessons and their characteristics in
multiple intelligence domains by addressing the acquisition of entrepreneurial characteristics by
students especially at the primary education level with an interdisciplinary approach and risk-taking
tendency, which is one of the most prominent features of entrepreneurship, in the context of the
science course. In this context, the study aimed to investigate the relationship between the multiple
intelligence domains of middle school students (grades 5, 6, 7, and 8) thought to be associated with
entrepreneurship and their intellectual risk-taking levels in science with middle school students'
perceptions of entrepreneurship. Furthermore, in line with this purpose, answers to the following sub-
problems were sought in the study:

1. What is the level of students' entrepreneurship perceptions and their intellectual risk-taking skills
in science?

2. Is there a significant relationship between students' multiple intelligence domains and their
intellectual risk-taking skills regarding science and their entrepreneurship perceptions?

3. Are students' multiple intelligence domains and their intellectual risk-taking levels a significant
predictor of their entrepreneurship perceptions?

Method

This study was designed as a descriptive study in the survey model aiming to describe an existing
situation as it is. The survey model allows making inferences from the sample selected from the
population. The study is based on the relational survey model that aims to determine the state of
change between variables (Karasar, 2010).

Study Group

The study group consisted of 314 students studying in a middle school affiliated to the Ministry of
National Education in Kahramanmaras in the fall semester of the 2019-2020 academic year. The study
data were collected in October 2019. The "convenience sampling method" was used in the study. Since
the researcher chooses a situation that is close and easy to access in this sampling method, this method
brings speed and practicality to the study (Yildirim & Simsek, 2006).

The study population consisted of students studying in public schools affiliated to the Ministry of
National Education (MoNE) in Kahramanmaras in 2019-2020. According to the statistical data of the
MoNE Strategy Development Directorate for 2019-2020, the number of students studying in middle
schools in Kahramanmaras is "102095" (MoNE, 2019). While calculating the study sample, the sample
calculation table of Yazicioglu and Erdogan (2004) was used for the convenience of the researchers, and
it was observed that the sample size that should be selected must be between approximately 245 and
383 with a sampling error of .05. Four hundred ten students were reached in the study, and the study
was conducted with the remaining 314 students after the students who did not meet the intervention
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criteria were excluded. It was observed that the sample size selected in the calculation of the sample
was sufficient according to these values. The fact that the intervention was performed on a voluntary
basis and that 8th-grade students were in the process of preparing for the entrance exam to high schools
affected the sample size. The demographic characteristics of the participants in the study are presented
in Table 1.

Table 1.
Demographic Characteristics of the Participants
Variables Frequency Percent
Gender Female 158 50.3
Male 156 49.7
St:-grade 49 61.5
Grade level 6zh—grade 42 13.4
7 -grade 89 28.3
8"-grade 134 42.7
1 sibling 40 12.7
2 siblings 105 334
Number of siblings 3 siblings 109 34.7
4 siblings 43 13.7
5 and more siblings 17 5.4
Primary school 77 24.5
. Middle school 95 30.3
Maternal education High school 103 328
level University 36 11.5
Graduate degree 3 1.0
Primary school 47 15.0
. Middle school 68 21.7
Patern?el\;agscatlon High school 109 34.7
University 72 22.9
Graduate degree 18 5.7
Total 314 100

According to Table 1, 158 of the participants are female (50.3%) and 156 (49.7%) are male, and
according to grade level, 49 of the participants are Sth-grade (61.5%), 42 are 6th-grade (13.4%), 89 are
7th-grade (28.3%), and 134 are Sth-grade (42.7%) students. Of the participants, 40 have one sibling
(12.7%), 105 have two siblings (33.4%), 109 have three siblings (34.7%), 43 have four siblings (13.7%),
and 17 have five and more siblings (5.4%). Upon examining the maternal education level of students, 77
mothers are primary school graduates (24.5%), 95 are middle school graduates (30.3%), 103 are high
school graduates (32.8%), 36 are university graduates (11.5%), and 3 mothers have a graduate degree
(1.0%). When the paternal education levels are examined, it is observed that 47 fathers are primary
school graduates (15.0%), 68 are middle school graduates (21.7%), 109 are high school graduates
(34.7%), 72 are university graduates (22.9%), and 18 have a graduate degree (5.7%).

Data Collection Tools

The "Self-Assessment Scale in Multiple Intelligence Domains," "Scale of Perception of Intellectual
Risk-Taking in Science Learning and Its Predictors," and the "Entrepreneurship Perception Scale in Science
Education" were used to determine the participants' multiple intelligence domains and intellectual risk-
taking skills in science and entrepreneurship perception levels.

The Self-Assessment Scale in Multiple Intelligence Domains is a 5-point Likert-type scale, which was
developed by Demirtas and Duran (2007) to determine different intelligence domains of 6th, 7”’, and 8-
grade students. An application was performed to 76 students for the reliability test of the scale,
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developed by applying it to 942 students. The scale's Cronbach's alpha coefficient was calculated to
be .88, and items with a factor load less than .40 were removed from the scale as a result of the factor
analysis. In the scale applied to reveal the dominant intelligence type in students, 40 items from a total
of 8 different intelligence domains were applied to students, including 5 items from each intelligence
domain. The scale's Cronbach's alpha value was found to be .85 for this study.

The Scale of Perception of Intellectual Risk-Taking in Science Learning and Its Predictors is a five-
point Likert-type scale developed by Beghetto (2009) and adapted to Turkish by Yaman and Koksal
(2014), and it consists of 18 items. The adaptation study consists of two different sample groups.
Exploratory factor analysis was applied to the first group consisting of 449 students, and the
confirmatory factor analysis was applied to the second group consisting of 415 students. The total
Cronbach's alpha internal consistency coefficients of the scale were found to be .87 and .86 for two
different sample groups, respectively. There are no negative items on the scale. The scale consists of 4
dimensions, intellectual risk-taking (Cronbach's alpha: .80), interest in science (Cronbach's alpha: .77),
self-efficacy in scientific creativity (Cronbach's alpha: .83), and perception of teacher support
(Cronbach's alpha: .77).

The calculated Cronbach's alpha value of the overall scale was found to be .86 for this study, and
these values for the scale's sub-dimensions were found to be .63 for intellectual risk-taking, .76 for
interest in science, .84 for self-efficacy in scientific creativity, and .73 for the perception of teacher
support. If Cronbach's alpha value is .60 < a < .80, the scale is very reliable (Kalayci, 2008).

It can be said that it would be beneficial to support courses with an interdisciplinary approach with
activities that can improve entrepreneurial characteristics and perceptions in helping students acquire
entrepreneurial characteristics at the primary education level. The study aims to give an idea about how
much intellectual risk-taking behavior can predict the change in entrepreneurship perception on the
basis of the science course by using the intellectual risk-taking scale in science learning.

The Entrepreneurship Perception Scale for Middle School Students is a five-point Likert-type scale
developed by Ozcan (2019) and consisting of 28 items. The scale consists of five factors. The reliability
coefficient for the self-confidence dimension was found to be .82; the reliability coefficient for the
leadership and tendency to stand out dimension was .88, the reliability coefficient for the
innovativeness perception and creativity dimension was .81; the reliability value for the risk-taking
tendency dimension was .86, and the reliability coefficient for the social skills and group work dimension
was .84, and the reliability coefficient for the overall scale was found to be .85. The calculated
Cronbach's alpha value of the overall scale was found to be .74 for this study.

Data Analysis

Descriptive statistics and interpretive statistical analysis were used in the data analysis in the study.
Correlation analysis was used to find the direction and level of the correlation between variables in the
study, and stepwise multiple regression analysis was used to determine the prediction degree of one of
the variables by the other. Regression analysis describes the process of explaining the relationship
between variables with a mathematical equation by distinguishing one of two or more variables with
the relationship between them as a dependent variable and the others as independent variables
(Buyukoztirk et al., 2014). In the study, while students' intellectual risk-taking skills regarding science
and multiple intelligence domains (visual intelligence, logical intelligence, bodily intelligence,
intrapersonal intelligence, verbal intelligence, social intelligence, musical intelligence, and naturalist
intelligence) were considered as predictor (independent) variables, entrepreneurship perceptions were
addressed as a predicted (dependent) variable.

Normality assumptions were first examined for analysis in the study. For the multivariate normality
assumption, the Mahalanobis distance values were examined, and 12 data were removed from the data
set because they were outliers. Furthermore, to meet the univariate normality assumption, the range of
Skewness and Kurtosis values should be between -1 and +1 (Morgan et al., 2004), the Asymp. Sig. value
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should be higher than .05 in the Kolmogorov-Smirnov test, and the histogram should be normally
distributed. As a result, it was observed that the data were normally distributed, and the group
variances were equal since the data met these criteria.

Findings

The descriptive statistical values of the students' average scores on multiple intelligence domains
and their intellectual risk-taking in science learning and perception about its predictors and

entrepreneurship perception levels are presented in Table 2.

Table 2.
Descriptive Statistics Values for Dependent and Independent Variables (N = 314)
Scales Sub-dimensions Min. Max. k X x/k S
Naturalist Intelligence 5.00 25.00 5 1894 3.78 4.49
Intrapersonal Intelligence 5.00 25.00 5 1748 349 4.18
The Self- Spatial Intelligence 500 2500 5 1849 3.69  4.49
Assessment Scale Social Intelligence 500 2500 5 17.61 3.52 422
in Multiple Logical Intelligence 500 2500 5 1886 3.72  4.10
Intelligence
Domains Bodily Intelligence 5.00 25.00 5 17,57 351 4.63
Verbal Intelligence 6.00 25.00 5 16.51 3.30 3.81
Musical Intelligence 5.00 25.00 5 1738 3.47 5.38
The Scale of Self-Efficacy in Scientific 5.00 25.00 5 16.03 3.20 4.94
Perception of Creativity
Intellectual Risk- Intellectual Risk-Taking 6.00 30.00 6 2130 3.55 4.63
Taking in Science Interest in Science 6.00 20.00 4 17.39 4.34 2.80
Learning and Its Perception of Teacher Support ~ 3.00 15.00 3 9.85 3.28 2.94
Predictors for Science
Total 22.00 90.00 18 64.58 3.58 11.85
Self-Confidence 5.00 25.00 14.28 2.85 4.69
Innovativeness Perception and 7.00 30.00 22.00 3.66 4.40
The Creativity
Entrepreneurship Leadership and Tendency to 6.00 30.00 6 21.34 3.55 4.25
Perception Scale Stand Out
Social Skills and Group Work 7.00  30.00 2364 394 3.96
Risk-Taking Tendency 5.00 25.00 18.38 3.67 3.59
Total 55.00 130.00 28 99.67 3.55 13.02

*k: number of items

As shown in Table 2, the highest average score obtained by students from the self-assessment scale
in multiple intelligence domains was in the "naturalist intelligence" sub-dimension (x= 3.78), and the
lowest average score was in the "verbal intelligence" sub-dimension (x= 3.30). As a result of dividing the
average score obtained for each sub-dimension of the scale by the number of items belonging to the
relevant sub-dimension, the sub-dimensions making up students' multiple intelligence domains were
ranked from the highest score to the lowest score as naturalist intelligence, logical intelligence, spatial
intelligence, social intelligence, bodily intelligence, intrapersonal intelligence, musical intelligence, and
verbal intelligence, respectively.

It was revealed that the highest average score obtained by students from the scale of perception of
intellectual risk-taking in science learning and its predictors was in the "interest in science" sub-
dimension (x=4.34), and the lowest average score was in the "self-efficacy in scientific creativity" sub-
dimension (x=3.20). As a result of dividing the average score obtained for each sub-dimension of the
scale by the number of items belonging to the relevant sub-dimension, the sub-dimensions constituting
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the intellectual risk-taking characteristics of students in learning science were ranked from the highest
score to the lowest score as interest in science, intellectual risk-taking, perception of teacher support for
science, and self-efficacy in scientific creativity, respectively. The average scores of the variables were
interpreted as very low between 1.00-1.79, low between 1.80-2.59, medium between 2.60-3.39, high
between 3.40-4.19, and very high between 4.20-5.00 (Buyukoztirk et al., 2012).

The highest average score obtained by students from the entrepreneurship perception scale was in
the "social skills and group work" sub-dimension (x= 3.94), and the lowest average score was in the
"self-confidence" sub-dimension (Xx= 2.85). As a result of dividing the average score obtained for each
sub-dimension of the scale by the number of items belonging to the relevant sub-dimension, the sub-
dimensions constituting the entrepreneurship perception characteristics of students were ranked from
the highest score to the lowest as social skills and group work, risk-taking tendency, innovativeness
perception and creativity, leadership and tendency to stand out, and self-confidence, respectively. The
relationship between students' multiple intelligence domains and their intellectual risk-taking skills
regarding science and their entrepreneurship perceptions is presented in Table 3.

Table 3.
Pearson Correlation Coefficients Between Variables
2 :
ﬁ i (] © [ [} [ Q Q (] [}
n = g o ] c o 5] s} s} o o — 9
K] 3 02 — B == € o c T < — € = ¢ > € = S © C
° 4 © c s 9 Yo Lo © o S o = o S (SET)
© 39 £% 52 g T2 YL L TP T2 TH
5 Er E° 53 F3 &z %z 93 83 5§ 23
> a T 2 e £¢ £ £ £ £ £ £
= £ =
S £
EntrepreneurShip * % *k * % * ¥ * % * % * % *k * %
Perception 1 60 377 .48 38 51 61 46 35 26
Inte”eCtual RiSk- * % * % * %k * %k * %k * % * %k * ok * %k
Taking 60 1 357 42 327 33 58 35 31 18
NaturaliSt * ok * %k * %k * %k * %k * %k * %k * ok * %k
Intelligence 37 35 1 .54 54 35 34 44 38 39
Intrapersonal o " o " o o o " o
Intelligence 48 42 54 1 45 45 45 51 40 49
Spatial * % * %k * % * %k * %k * %k * %k * ok * %k
Intelligence 38 32 547 45 1 34 36 44 41 45
SOCIal * ok * %k * ok * %k * %k * %k * %k * ok * %k
Intelligence 51 337 357 45" 34 1 46 46 39 32
Logical * % * %k * % * % * %k * % * % * % * %k
Intelligence 61 587 347 457 36 46 1 48 33 32
BOdily * % * %k * % * % * %k * % * % * % * %
Intelligence 46 357 447 517 447 46 48 1 47 58
Verbal *k * ¥ *k * % * ¥ * % * %k * %k * %k
Intelligence 35 317 387 407 417 39 33 47 1 32
MUSicaI *k * ¥ *k * % * ¥ * % * %k * %k Kk
Intelligence 26 18 397 49”7 45 32 32 58 32 1
*p<.001

Pearson's Product Moment Correlation analysis was conducted to determine the relationship
between students' perceptions of entrepreneurship and their multiple intelligence domains and
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intellectual risk-taking skills in science learning. When interpreting the direction and degree of the
correlation between the variables, those with a correlation coefficient lower than .30 were evaluated as
weak, with a correlation coefficient between .30-.70 as medium, and those with a correlation coefficient
higher than .70 were evaluated as high; if r=-, it was regarded as a negative linear relationship, if r=+, it
was considered as a positive linear relationship (Buyikoztiirk et al., 2012).

When Table 3 was examined, it was seen that there were significant relationships between all
variables. There was a moderate positive relationship between students’ entrepreneurship perceptions
and intellectual risk-taking skills regarding science (r = .60; p = .01), and there was a moderate positive
relationship between entrepreneurship perceptions and naturalist intelligence domain (r = .37; p = .01);
intrapersonal intelligence domain (r = .48; p = .01); spatial intelligence domain (r = .38; p = .01); social
intelligence (r = .51; p = .01); logical intelligence (r = .61; p = .01); bodily intelligence (r = .46; p = .01);
verbal intelligence (r = .35; p = .01); musical intelligence (r = .26; p = .01) domains. The highest
correlation level among the variables was determined between entrepreneurship perception and logical
intelligence domain (r = .61; p = .01), while the lowest correlation level was determined between
entrepreneurship perception and musical intelligence domain (r =.26; p =.01).

Multiple regression analysis was conducted to determine the power of students' multiple
intelligence domains and intellectual risk-taking skills regarding science to predict their perception of
entrepreneurship. For the multiple regression analysis to yield correct results, the correlations between
independent variables (r=<.80), Cl index, tolerance, and VIF values were examined for multicollinearity.

Table 3 demonstrated that the correlation values of the variables were below .80 (p<.05). In
regression analysis, correlation values between predictor variables should be below .80 (Blyukoztirk,
2011). The correlation values in Table 3 show that there was no multicollinearity, in other words, each
correlation value was less than .80. Furthermore, in order to determine whether there was a
multicollinearity problem for regression analysis, the variance inflation factor (VIF), tolerance values,
and CI (Condition Index) values were examined. The VIF, tolerance, and Cl values are presented in Table
4.

Table 4.
Multicollinearity Values Regarding the Prediction of the Predictor Variables

Multicollinearity Statistics

Variable Tolerance value VIF value Cl value
Intellectual Risk-Taking .61 1.65 12.01
Naturalist Intelligence .58 1.77 15.00

Intrapersonal Intelligence .52 1.92 16.45
Spatial Intelligence .59 1.68 17.38
Social Intelligence .66 1.51 18.43
Logical Intelligence .53 1.88 18.97
Bodily Intelligence .49 2.06 20.76
Verbal Intelligence .68 1.46 23.05
Musical Intelligence .57 1.75 27.16

As shown in Table 4, the VIF value for each variable was less than 10, and the tolerance values for
each variable were higher than .20. The critical value of tolerance <0.2 was accepted as an indicator of
multicollinearity (Tathdil & Ortung, 2011). It was seen that the Cl value was less than 30. Finally, to
examine the condition of independent errors, the Durbin-Watson value was examined, and it was
observed that the value was between 1-3 (DW=2.25) and did not pose a problem. When the values
obtained as a result of the analysis were examined, it was revealed that there was no multicollinearity
problem (Buyukoztiirk, 2011). Depending on these procedures, it was determined that the data were
suitable for stepwise multiple regression analysis.

In the study, stepwise multiple regression analysis was used concerning the prediction of students'
entrepreneurship perceptions. In this context, the results of regression analysis regarding the prediction
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of students' entrepreneurship perceptions by their general scores regarding students' multiple
intelligence domains and intellectual risk-taking in science learning and perceptions about its predictors
are presented in Table 5.

Table 5.
Regression Analysis Results Related to Predicting of Students' Entrepreneurship Perceptions
Amount
Model Predictor 2 of
Variables B T P F R Increase
in R?
1 Logical Intelligence .61 13.73 .000 188.63 .61 .38 .38
Logical Intelligence .40 7.88 .000
2 IntellectL.JaI Risk- 37 720 000 51.79 .68 47 .09
Taking
Logical Intelligence .29 5.70 .000
3 Intellectual Risk- 34 706 .000 3497 .72 52 .05
Taking
Social Intelligence .26 5.91 .000
Logical Intelligence 27 5.19 .000
'”te”?j(‘i’:; Risk- 32 642  .000
4 7.7 7 . .01
Social Intelligence .23 4.90 .000 9 3 >3 0
Intrapersonal 13 279  .006
Intelligence
*p<.05

Four different regression models emerged as a result of the stepwise multiple regression analysis
conducted to determine the power of the independent variables of multiple intelligence domains and
intelligence risk-taking skills in science learning to explain students' perceptions of entrepreneurship.

According to Table 5, as a result of the stepwise multiple regression analysis, it was seen that the
predictor that emerged at the first stage and contributed the most to the perception of
entrepreneurship was logical intelligence. Logical intelligence significantly explained approximately 38%
of the change in the total variance regarding entrepreneurship perception (R=.61, R’=.38, F (1, 314) =
188.63, p<.05). In the model of the second stage, it was shown that in addition to the logical intelligence
predictor, intellectual risk-taking in science learning and its predictors together explained approximately
47% of the variance in entrepreneurship perception (R=.68, R’=.47, F (1, 314) = 51.79, p<.05). In other
words, the contribution of intellectual risk-taking in science learning and its predictors to explaining the
change in the variance in the perception of entrepreneurship was approximately 9%.

At the third stage, the social intelligence type was included in addition to logical intelligence and
intellectual risk-taking in science learning and its predictors. The additional contribution of social
intelligence to the variance explanation rate was 5%, and three predictors explained 52% of the total
variance regarding the perception of entrepreneurship (R=.72, R’=.52, F(1, 314)= 34.97, p<.05). In
addition to the predictors of the other three stages, the predictor of intrapersonal intelligence was
added to the model of the fourth stage, and the additional contribution of intrapersonal intelligence to
the variance explanation rate was approximately 1%. Together with intrapersonal intelligence, other
variables explained approximately 53% of the total variance for entrepreneurship perception (R=.73,
R’=.53, F(1, 314)= 7.79, p<.05).

As a result of the stepwise regression analysis conducted, it was determined that students' logical
intelligence, intellectual risk-taking in science learning and perceptions about its predictors, social
intelligence and intrapersonal intelligence domains explained approximately 53% of the change in
students' perception of entrepreneurship. As a result of the study, it was revealed that the predictor
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variables of naturalist intelligence, spatial intelligence, musical intelligence, kinesthetic intelligence, and
verbal intelligence did not make a statistically significant contribution to explaining the change in the
predicted variable, the perception of entrepreneurship in science learning.

Discussion & Conclusion

The study aimed to investigate the relationship between middle school students' multiple
intelligence domains thought to be associated with entrepreneurship and intellectual risk-taking skills
regarding science learning and middle school students' perceptions of entrepreneurship. First of all,
students' perceptions of entrepreneurship and intellectual risk-taking skills regarding science and its
predictors' levels were examined. As a result of the descriptive analysis conducted, it was revealed that
students' perceptions about intellectual risk-taking in science learning and its predictors were high in the
overall scale (X= 3.58). When the scale's sub-dimensions were examined, it was seen that students' self-
efficacy in scientific creativity was medium (x= 3.20), intellectual risk-taking levels were high (x= 3.55),
interest in science was very high (x= 4.34), and perception of teacher support (x= 3.28) was medium.
According to intellectual risk-taking in science learning and its predictors, it is revealed that students'
interest in science and intellectual risk-taking dimensions are dominant. It can be said that students'
intellectual risk-taking regarding science and perceptions about its predictors are high in the overall
scale, and in this context, it shows that students tend to take risks in the intellectual sense in the science
course. Students with a high intellectual risk-taking tendency in science lessons are also active in
revealing their ideas, questioning, reasoning on solving problems, and being creative (Ak¢a, 2017).
Studies have demonstrated that students with high intellectual risk-taking behavior in science lessons
have high science achievement (Peled, 1997) and are close to collaborative project-making approaches
(Meyer et al., 1997) and have high problem-solving skills (Tay et al., 2009). Risk-taking is a fundamental
element of entrepreneurship (Lumpkin & Dess, 1996), and it can be said that organizing activities in
science lessons to improve students' creativity, collaboration tendencies, problem-solving skills, and
questioning skills will have a positive effect on students' entrepreneurship perceptions.

When the students' entrepreneurship perception levels were examined, they were seen to be high in
the overall scale (x= 3.55), and among the sub-dimensions of the entrepreneurship perception scale,
self-confidence levels were medium (%= 2.85), and innovativeness perception and creativity levels (x=
3.66), leadership and tendency to stand out (x= 3.55), social skills and group work skill levels (x= 3.94),
and risk-taking tendency levels (x= 3.67) were high. According to entrepreneurship perceptions, the
students' social skills and group work skill level sub-dimension is revealed to be dominant. In parallel
with the current study results, Ozcan (2019) revealed that the sub-dimension of social skills and group
work skill level was at the highest level according to the entrepreneurship perceptions of students in the
experimental and control groups in the study carried out with middle school students. Students'
perceptions of entrepreneurship can change positively with activities aiming to increase group work and
cooperation studies and improve social skills.

A significant positive relationship was seen between students' multiple intelligence domains and
their entrepreneurship perceptions and between intellectual risk-taking skills regarding science and
entrepreneurship perceptions. The highest correlations between these variables were found between
students' entrepreneurship perceptions and logical, social and intrapersonal intelligence domains and
between students' entrepreneurship perceptions and intellectual risk-taking regarding science and
perceptions about its predictors. A significant positive relationship was determined between students’
intellectual risk-taking level regarding science and their entrepreneurship perceptions (r = .60; p = .01),
between the dominant social intelligence domain and entrepreneurship perceptions (r = .51; p = .01),
between the dominant logical intelligence domain and entrepreneurship perceptions (r = .61; p = .01),
between the dominant intrapersonal intelligence domain and entrepreneurship perceptions (r = .48; p =
.01), and between intellectual risk-taking and the dominant logical intelligence domain (r = .58; p = .01).
For students to have entrepreneurial characteristics, they should be raised as self-confident, innovative
and creative individuals with a tendency to stand out, social skills, who are open to group work and have
a tendency to take risks (Fredua-Kwarteng, 2005; Tsakiridou & Stergiou, 2012). Upon reviewing studies
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on social intelligence and entrepreneurship, the study conducted by Demirel et al. (2011) concluded that
skills of multiple intelligence domains, including social intelligence, affected the change in
entrepreneurial thoughts positively and significantly. ipeksen (2019) determined in his study that there
were significant relationships between 21%-century learner skills and multiple intelligence domains, and
multiple intelligence domains predicted 21%-century learner skills. It can be said that the entrepreneurial
characteristic, among 21%-century skills, can be acquired by developing the features of multiple
intelligence domains. As a result of the analyses performed in the current study, it was seen that
multiple intelligence domains significantly predicted entrepreneurship perception and the positive
change in entrepreneurship perception was mostly explained by logical intelligence by 38%, social
intelligence by 5%, and intrapersonal intelligence by 1%. Lessons created according to the theory of
multiple intelligences support students' levels of participation in lessons and meaningful learning
(Gurbiiz & Cathoglu, 2003; Goodnough, 2001; Isik & Tarim, 2008). In this context, diversifying in-class
activities in accordance with students' multiple intelligence domains can also positively support their
entrepreneurship perceptions.

There are studies indicating that multiple intelligence domains significantly predict entrepreneurial
characteristics (Deveci & Aydin, 2017; Demirel et al., 2011). In the present study, it was revealed that
social and logical intelligence domains predicted entrepreneurship perceptions highly positively and
significantly compared to other intelligence domains. In this context, it can be concluded that as
students improve their social and logical intelligence levels, among multiple intelligence domains, the
entrepreneurship perceptions of students can also increase. In similar studies on entrepreneurship and
multiple intelligence domains, it was found that the visual intelligence domain contributed the most to
predicting entrepreneurial characteristics (Deveci & Aydin, 2017; Demirel et al., 2011). In the current
study, the highest correlation was revealed between entrepreneurship perception and logical
intelligence, and the intelligence domain that best predicted the change in the perception of
entrepreneurship was logical intelligence.

According to the stepwise regression analysis results, the predictors that contribute the most to the
perception of entrepreneurship were logical intelligence, risk-taking regarding science learning, social
and intrapersonal intelligence variables, respectively. It was determined that logical intelligence, social
intelligence and intellectual risk-taking regarding science and its predictors together explained 52% of
the total variance in entrepreneurship perception. This percentage shows us that the 52% positive
change in entrepreneurship perception can be achieved by improving students' intellectual risk-taking
skills regarding science learning and developing activities that improve their logical and social
intelligence domains. The intrapersonal intelligence domain also has a positive effect on the variance in
entrepreneurship perception, and it is revealed that logical intelligence, social intelligence and
intellectual risk-taking skills regarding science learning and intrapersonal intelligence domain together
explain approximately 53% of the total variance in entrepreneurship perception. Furthermore, it was
determined in the study that the predictor variables of naturalist intelligence, spatial intelligence,
musical intelligence, kinesthetic intelligence, and verbal intelligence did not make a statistically
significant contribution to the total variance. In their study, Demirel et al. (2011) concluded that multiple
intelligence domains explained approximately 40% of the change in entrepreneurial thoughts. The
relative importance order of the effects of multiple intelligences domains on the variance in
entrepreneurial thought is musical intelligence, social intelligence, spatial intelligence, bodily
intelligence, linguistic intelligence, intrapersonal intelligence, naturalist intelligence, and mathematical
intelligence. In this study, it was concluded that bodily intelligence and naturalist intelligence did not
have significant effects on the variance in entrepreneurial thought. This result is consistent with the
results of the present study.

The employment problem, which emerged with the increasing population, brought to the agenda
the need for individuals to equip themselves with entrepreneurial characteristics that would enable
them to employ them with the advancement of innovative information and technologies. While trying
to make individuals working primarily in fields such as economy, engineering, and business or university
students in these fields acquire entrepreneurial characteristics, nowadays, it is aimed to make students
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at all levels of education acquire entrepreneurial characteristics (Deveci & Cepni, 2014). Since the
primary education level, innovations have been made in science curricula for the acquisition of these
characteristics. Taking initiative and entrepreneurship competency, which is one of the eight key
competencies determined in the Science course curriculum renewed in 2018, shows that importance is
attached to training students as entrepreneurial individuals. This competency supports individuals not
only in their daily life at home and in the community but also in being aware of the context of their work
and making use of opportunities and creating a basis for more specific skills (MoNE, 2018). Providing
students with entrepreneurial characteristics in the science course will enable them to gain
competencies suitable for the changing world order and to employ themselves. In the study, it was
concluded that the contribution rate of social intelligence and logical intelligence to the change in the
variance of entrepreneurship perception was high. It can be said that entrepreneurship perceptions can
also develop positively as students have the opportunity to develop themselves socially and develop in
logical intelligence domains, including problem-solving skills.

The study examined middle school students' perceptions of entrepreneurship in the context of
multiple intelligence domains and intellectual risk-taking skills regarding science. Accordingly, factors
affecting the entrepreneurship perceptions and entrepreneurship of students since primary education
can be studied with larger samples at different levels. In the study, it was observed that logical, social,
and intrapersonal intelligence domains and intellectual risk-taking skills in science learning explained
approximately 53% of the variance in entrepreneurship perception. In this context, experimental studies
on the effects on students' entrepreneurship perceptions can be conducted by organizing activities
according to students' multiple intelligence domains. Furthermore, studies can be carried out to reveal
the relationships between the activities that will develop students' intellectual risk-taking skills in
science lessons and their entrepreneurship perceptions and characteristics.
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Tiirkge Siirimui

Giris

Teknolojinin gelismesiyle birlikte kaynaklara ve bilgiye erisim rekabeti artirmis ve diinyada ekonomik
anlamda s6z sahibi olabilmek icin Ulkeler toplumlarindaki girisimci sayisini artirarak biylime ve
kalkinmanin yollarini aramaya baslamislardir (S6nmez & Toksoy, 2014). Egitim kurumlari bilim ve
teknolojideki gelismelere paralel olarak bireylerin kiiresel ¢capta rekabetinde yardimci olan yetkinliklere
sahip insan kaynaklari kalitesini artirmayl amaglamaktadir (Rina, Murtini & Indriayu, 2019). Toplumu
ekonomik getirisi olan bir seyler Gretmeye ve yenilik yapmaya tesvik eden girisimci 6zelliklere sahip
olmak i¢in gerekli yetkinlikler egitim yoluyla elde edilebilmektedir ve bu baglamda bilim ve teknolojinin
gelisimi, kaliteli istihdam gabalariyla desteklenmelidir (Kuncoro & Rusdianto, 2016).

Gelismis ulkeler egitim ile isglici arasindaki koordinasyonu saglayarak girisimci oranini artirmayi,
daha basarili girisimciler yetistirecek egitim mekanizmalarini hayata gecirerek issizlige ¢6zim yollar
bulmayl amaglamaktadir. (Girol & Bal, 2009). Bu nedenle girisimcilik egitimi, énemli bir calisma ve
uygulama alani olarak kabul edilmektedir. Birlesmis Milletler Genel Kurulu toplumlarin karsi karsiya
oldugu baslca ekonomik, sosyal ve c¢evresel sorunlarla ilgili 17 sirdirilebilir kalkinma hedefi
tanimlayarak inovasyonla birlikte girisimciligi de sirdurilebilir kalkinmayi saglamada kilit bir unsur
olarak belirlemistir (United Nations General Assembly [UNGA], 2015). Girisimcilik egitimi
arastirmalarinin popdilaritesi 1975 ve 2014 vyillari ve arasi donemi kapsayan Web of Sciences ve
Scopus'tan secilen 1773 hakemli makalenin bibliyometrik literatir analiziyle de vurgulanmistir
(Fellnhofera, 2019).

inovasyon siirecleri ve girisimcilik kaltiiriiniin tim diinyada 6nemli itici giicler haline gelmesi (Kusio &
Fiore, 2019) girisimciligi tesvik eden ve gelistiren egitim programlarn gelistirmeye yonelik ilginin
artmasina yol agmistir (Boldureanu vd., 2020). Bu amagla girisimcilik egitiminin miifredat dahilinde
okullar tarafindan verilmesi gerekliligi agiga ¢ikmistir (Kuncoro & Rusdianto, 2016). Okullarda girisimcilik
egitimi oranlan Finlandiya, Kolombiya ve Sili gibi Ulkelerde %40’larda iken, Tirkiye’de bu oran %6
seviyelerinde gosterilmektedir (Global Entrepreneurship Monitor [GEM], 2008) ve 2016 yilina
gelindiginde Turkiye'deki girisimcilik egitimi oraninin %16'ya yikseldigi gorilmektedir. Tirkiye'deki
girisimcilik egitimi cogunlukla Universite dizeyinde verilirken Amerika ve Avrupa’da ilkdgretim
dizeyindeki okullarda da girisimcilik egitimleri verilmektedir (Yelkikalan vd., 2010).

Egitimde bilissel beceriler kadar 6grencilerin bilissel olmayan becerilere de sahip olmasi dnemlidir
(Kylonen, 2012). Bilim ve teknolojideki gelismelerle is diinyasi ve siyasi liderler okullardan 6grencilerin
elestirel diisiinme ve problem ¢dzme, yaraticilik ve yenilik, is birligi ve iletisim, girisimcilik ve 6zyonetim,
esneklik ve uyum, liderlik ve sorumluluk gibi 21. ylzyil becerilerini gelistirmelerini istemektedir (National
Research Council, 2012). 21. ylzyilin yenilik¢i ve dijital becerileri, gercek diinya sorunlarina ¢ézim
tasarlamak icin gerekli becerilerdir ve bu nedenle yeni Urlinler veya hizmetler olusturmak icin temel
yeterlilikler olarak kabul edilmektedir. Bu becerilerin okullarda egitim yoluyla kazandiriimasi, tlkelerin
uzun vadede rekabet piyasasindaki yerleri icin etkili ve belirleyici oldugundan 6zellikle gelismekte olan
tlkelerin bu becerilerin egitimine daha fazla 6nem vermesi gerektigi disliniilmektedir (Yalgin, 2018). Bu
nedenle 6grencilerin yenilik ve girisimcilik becerileri gibi 21. ylzyil becerilerine ihtiyaci vardir ve egitim
sistemi bu becerilere sahip bireyleri yetistirecek sekilde dizenlenmelidir. Ancak okullarda verilen
girisimcilik egitimi oranlarina bakildiginda girisimcilik, yaraticilik ve inovasyonun mevcut egitim ve
o6gretim sistemi tarafindan yeterince sunulamadigi séylenebilir (Din vd. 2016; Yelkikalan vd., 2010).
Gelecekte toplumsal ve ekonomik olarak acgiga cikabilecek gercek dinya problemlerinin ¢6ziimiine
yonelik gereklilikler ile mevcut egitim yontemleri ve uygulamalari arasinda bir bosluk vardir ve olusan bu
boslugun bireylere girisimci 6zellikleri kazandirabilecek egitim ile giderilebilecegi vurgulanmaktadir (Azizi
vd., 2010). Girisimciligi tesvik etmek icin dncelikle gencg yetiskinler ve gelecegin yenilik¢i girisimcilerinin
basarisizlik korkusunun ortadan kaldirilmasi ve yerine girisimci 6zelliklere sahip bireylerin yetistirilmesi
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gerekmektedir (Krueger vd., 2000). Girisimcilik, yeniligi ve is yaratmayi tesvik etmede ve istihdam
edilebilirlik konusunun ele alinmasinda etkili bir strateji olarak tanimlanirken girisimci ise kaynaklari
orijinal sekilde bir araya getirmek icin yaraticiligi tasiyan ve faaliyetle ilgili riski ve/veya belirsizligi kabul
etmeye hazir bir kisi olarak tanimlanabilir (Hisrich vd., 2012). Literatlirde girisimciligi tanimlamaya
yonelik dar ve genis kapsamli birgok tanim bulunmaktadir. Girisimcilik sadece firsat tespiti, is, kalkinma,
serbest meslek, girisim yaratma ve blylme degil ayni zamanda kisisel gelisim, yaraticilik, kendine glven,
inisiyatif kullanma, eyleme yénelim gibi kavramlari igermekte ve girisimcilikten ne anladigimiz egitime ve
Ogretime yaklasimimizi da derinden etkilemektedir (Mwasalwiba, 2010).

Son yillarda girisimciligi tesvik etmek uluslararasi olarak hikiimetlerin 6nceligi haline gelmistir
(Gilbert vd., 2004; Stevenson & Lundstrom, 2007). Klein ve Bullock (2006), ekonomik biiyiimenin temel
kaynagi olarak girisimcilik konusunda farkindaligin artirilmasi gerektigini vurgulamislardir. Politika
yapicilar, ekonomik bliyiime ve istihdam icin girisimcilerin temel itici giic oldugunu goriince 1990'larin
basindan itibaren girisimcilige odaklanarak girisimciligi destekleyici politikalar uygulamaya koymuslardir.
Girisimcileri ve yeni kurulan firmalari desteklemek amaciyla 6zellikle yiiksek 6gretime odakl uygulamalar
ortaya cikmistir. Girisimcilik 6zelliklerinin yiiksekogretim ve firmalarda yogun olarak ¢alisiimaya
baslanmasinin ardindan ilkogretim kademesindeki 6gretim programlarinda da girisimcilige yer verilerek
konunun énemine ilgi cekilmistir (Lundstrém & Stevenson, 2006).

Ortaokul siirecinde, 6grencilerin mevcut olan yenilik¢i becerilere ve yetkinliklere ihtiyaci vardir ve bu
yetkinlikler fen bilimleri dersi 6gretim programinda vurgulanmistir. Tirkiye Yeterlilikler Cercevesinde
(TYC) ulusal ve uluslararasi dizeyde 6grencilerin akademik, sosyal, kisisel ve is hayatlarinda ihtiyag
duyacaklari sekiz temel yetkinlik belirlenmistir ve bu yetkinlikler arasinda “inisiyatif alma ve girisimcilik”
de yer almaktadir (Milli Egitim Bakanhgi [MEB], 2018).

inisiyatif alma ve girisimcilik, diisiincelerin eyleme dénistiiriilme becerisi olarak ifade edilmektedir.
Yaraticilk, risk alma ve yenilik¢i diisiinceyle birlikte amaglara ulagsmak icin proje yénetme ve planlama
yapma yeteneklerini de icermektedir. inisiyatif alma ve girisimcilik yetkinligine sahip olmak, bireylerin
yalnizca toplumsal olarak degil kendi is alanlar ile ilgili firsatlarin farkina vararak bu firsatlari
yakalayabilmeleri igin is yasamini destekleyerek; ticari ve toplumsal etkinliklere katkida bulunan
bireylerin 6zgiin bilgi ve becerileri elde edebilmesi igin de bir temel teskil etmektedir. Ogrencilerde
girisimcilik becerilerinin gelistiriimesi amaciyla televizyon, gazete, internet, reklam hazirlama veya kisa
film cekmeleri gibi etkinlikler yaptirimaktadir (MEB, 2018).

Krueger (1993) girisimciligin ancak girisimciligin genel niteligi ve niceliginin gelismesi halinde
artabilecegini ve bunun ancak girisimcilik distincesi gelistig§inde beslenebilecegini 6ne sirmistir.
Girisimcilik ile ilgili literatlr, yenilikgilik ve yaraticiliktan kisisel alanlara kadar degisen kriterlerden
olusmaktadir. Girisimcilik literatlrd, risk almanin girisimciligin temel bir unsuru oldugunu géstermektedir
(Lumpkin & Dess, 1996) ve risk alma, girisimci ve girisimciligin tanimlayici bir o6zelligi olarak
gorilmektedir (Antoncic, 2002; Antoncic vd., 2015; Baum vd., 2007; Chell, 2008; Hansemark, 2003; Low
& MacMillan, 1988; Rauch & Frese, 2007; Shaver & Scott, 1991; Singh, 1989). Girisimci olmak belirsizlik,
risk ve karmasiklikla iliskili bir faaliyettir (Townsend vd., 2018).

Yeni girisimler yaratmada neden bazi insanlarin digerlerinden daha iyi oldugu sorusu, girisimcilik
literatlirinde blyik ilgi gormektedir ve bu baglamda g¢alismalar, kisilik ve 6nceki girisimcilik deneyimleri,
riske yonelik bireysel tutumlar ve belirli risk algilari gibi bireysel 6zelliklere odaklanmistir (Arenius &
Minniti, 2005; Krueger vd., 2000). ilgili literatiirde arastirmalar, yeni girisimlerin basarili bir sekilde
yaratilmasinda bireysel zekanin roliinii de vurgulamistir (Baron, 2000; Baron & Markman, 2000; Nufiez,
1994; Sternberg, 2004). Girisimci davranis, bliyik 6lgide girisimci niyetle tahmin edilmektedir ve
girisimci niyetin arkasindaki motivasyonu, risk alma egilimini ve bireysel zeka alanlarini arastirmak,
girisimciligi anlamaya ve tahmin etmeye yardimci olan 6nemli bir faaliyet olarak kabul edilmektedir
(Bird, 1988; Kolvereid, 1996; Krueger & Brazeal, 1994; Krueger vd., 2000).
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Girisimcilik ve Zihinsel Risk Alma Becerisi

Girisimci olmak belirsizlik, risk ve karmasiklikla iliskili bir faaliyettir (Townsend vd., 2018). Girisimcilik
egitimi, yalnizca bireyleri risk alma konusunda yetkilendirmenin bir yolu degil, ayni zamanda risk alma
kaltirinG ve hatta risk almayi odillendiren veya destekleyen politika ortamlarini tesvik etmenin bir
yoludur (Fayolle, 2013).

Girigsimciligin temelindeki 6zelliklerden olan risk alma davranigi, bireylerin ilk defa bir performansla
karsilastiklari, sonucunda ne olacagini kestiremedikleri ve baska seceneklerden haberdar olmadiklari
durumlarda tahminde bulunma ya da tepki gostermeye isteklilik olarak tanimlanmaktadir (Cakir &
Yaman, 2015). Risk alma davranisinin yaraticilikla iliskisinin yiksek oldugunu gosteren arastirmalar, fen
alaninda risk alma davranisinin belirleyici oldugunu vurgulamaktadir (Farley, 1991; Feldman, 2003) ve
egitimde daha cok zihinsel risk alma becerisi kullanilmaktadir (Yaman & Koksal, 2014).

Tiim bireylerin fen okuryazari olarak yetismesini amaglayan Fen Bilimleri Dersi Ogretim Programi’nin
temel amaglari arasinda fen bilimlerine yonelik girisimcilik becerilerini ve kariyer bilinci gelistirmek,
gunliik yasamda karsilasilan sorunlari ¢ézmede fen bilimlerine iliskin bilgi, bilimsel streg becerileri ve
diger yasam becerilerinin kullaniimasini saglamak yer almaktadir (MEB, 2018). Bu amaglar dogrultusunda
fen okuryazari olarak yetistirilmek istenen 6grencilerden beklenen davranislar arasinda zihinsel risk alma
davranislarindan bahsetmek miimkiindir (Akga, 2017). Clunki zihinsel risk alma davranislari bireylerin
6grenme ortaminda problem ¢ézme, tartisma, elestiride bulunma ve karar verme gibi davranislarini
icermektedir ve zihinsel risk alma davranislari fen bilimleri 6gretiminin dogasina uygun davranislardir
(Beghetto, 2009). Fen basarisinin belirli bir kisminin fen derslerinde zihinsel risk alma davranisi ile iliskili
oldugu, ulusal ve uluslararasi galismalarla ortaya konulmustur (Meyer vd., 1997; Peled, 1997; Tay vd.,
2009).

Girisimcilik ve Coklu Zeka Alanlan

Zekanin dogasi ve oOzellikleri lizerine, zekayr tam olarak neyi olusturduguna ve zeka testlerinin
gercekte neyi 6l¢tigline dair “Genel Zeka Teorisi” ve “Coklu Zeka Teorisi” olmak (izere iki dlistince ekoli
bu alana hakimdir ve ¢oklu zekd konusunda en etkili teoriler, Gardner ve Sternberg'in calismalaridir
(Paik, 1998). “Genel Zeka Teorisi” ekollinin savunuculari, tim zekdnin “g” olarak adlandirilan tek bir
faktore kadar izlenebilecegine inanirken, goklu zeka teorisinin savunuculari, farkl zeka tiirleri oldugunu
savunmaktadirlar (Gardner, 1983; Sternberg, 1985).

Sternberg (2004), basarili olmak igin bireylerin yaratici, analitik ve pratik olmak Uzere li¢ zeka
tlrinin karisimina ihtiya¢ duydugunu 6ne stirmustir. Sternberg (2004), bir girisimcinin fikir Gretmek
(yaratici), fikirlerin gecerliligini degerlendirmek (analitik) ve fikirleri yeni pazarlara satmak (pratik) icin
her ¢ zeka tirinin dengeli bir kombinasyonuna ihtiyaci oldugunu savunur. Analitik zekd, bir kisinin
akademik ve problem ¢ozme gorevlerini tamamlama yetenegini tanimlarken, pratik zeka, mevcut
becerilerden ve ortik bilgiden yararlanarak giinlik yasama uyum saglama yetenegini ifade eder
(Sternberg, 2000). Ote yandan yaratici zeka, esnek diisiinme, yeni ve alisiimadik durumlarla basa ¢ikma,
fikirlerin Gretilmesine izin verme yetenegini ifade eder (Sternberg & Lubart, 1995).

Gardner ise zekanin igsel, sozel (dilbilimsel), uzamsal, mantiksal-matematiksel, bedensel-kinestetik,
miziksel, sosyal (kisilerarasi) ve dogaci olmak Uzere sekiz farkli yetenekle tanimlanabilecegini ifade
etmistir. Gardner tarafindan onerilen cesitli yetenekler, puanlamanin objektifligini ve ol¢limlerin
glvenilirligini sinirlayan motivasyon, inisiyatif, sosyallesme vb. bircok baska davranisi icermektedir (Akt.
Sternberg, 1991).

Gardner zekayi tecribe, kiltlir ve motivasyon faktorlerinden etkilenebilecek biyopsikolojik potansiyel
olarak tanimlamistir. insan zekasinin, bir zekd alanina ait testler ile belirlenen tek bir sayiya
indirgenemeyecegini 6ne siren Gardner ¢oklu zeka alanindaki teorisiyle, bireylerin bircok alanda zeki
olabileceklerini ve farkh yeteneklere sahip olabileceklerini ve bu kuramdaki zeka alanlarinin, geleneksel
olgiimlerle belirlenen IQ kadar 6nemli oldugunu ifade etmistir (Gardner, 1983). Bireylerin karsilastiklari
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problemlere ¢6ziim yollari bulabilme, ¢evresine uyum saglayabilme ve yeni bir Uriin ortaya koyabilme
gibi becerilere sahip olmasi da bir zekd kapsaminda degerlendiriimelidir (Gardner, 1983). Gardner’in
zekd kuramindaki bu aktarimlarindan yola gikarak girisimciligin de bir zeka alani olarak diistuinilebilecegi
ya da girisimcilik tizerinde ¢oklu zeka alanlarinin belirleyici etkilerinin oldugu ifade edilebilir (Demirel vd.,
2011).

2018 fen bilimleri dersi 6gretim programinda alana 0zgli beceriler kapsaminda bilimsel siireg
becerileri, analitik disiinme, karar verme, yaratici diistinme, girisimcilik, iletisim ve takim g¢alismasi gibi
becerileri igceren yasam becerileri ile yenilikgi (inovatif) diistinme becerilerini kapsayan mihendislik ve
tasarim becerileri yer almaktadir (MEB, 2018). Fen bilimleri dersi 6gretim programinda bilimsel slreg
becerilerinin yaninda girisimcilik, iletisim, takim ¢alismasi gibi yasam becerileri ile yenilik¢i disinme
becerilerinin yer almasinin en 6nemli sebeplerinden biri de artan nifusla birlikte istihdam sorununun
aciga ¢cikmasi, bireylerin issizlik problemiyle karsi karsiya kalmasi olabilir. Bu baglamda bireylerin yeni is
firsatlari olusturabilmeleri ve kendilerini istihdam etmelerini saglayacak yasamsal becerilerle donatilmis
egitim sireclerinden gecmeleri gelismemis ve gelismekte olan tlkelerin 6ncelikli amaclari arasindadir. Bu
anlamda girisimciligin yasam becerileri arasinda en ¢ok dikkat ¢eken beceri oldugu séylenebilir (Deveci &
Cepni, 2014).

Geleneksel egitim ile uygulanan 6gretim yontemleri 6grencilerin elestirel disiinme becerilerini,
yaraticiliklarini, yenilik¢i diisinme becerilerini ve riske girmelerini engellemekte ve bu da 6grencilerde
girisimci ozelliklerin yeteri kadar gelismemesine neden olabilmektedir. Ogrencilerin baskin olan ¢oklu
zeka alanlarina gore sekillendirilen egitim sistemi bireylerde sol ve sag beyin 6zellikleri dengeler ve giiglii
girisimcilik 6zelliklerine sahip toplumlarin olusmasini saglar (Demirel vd., 2011).

Girisimcilik Gizerinde ¢oklu zeka alanlarinin belirleyici etkileri olmakla birlikte beyin yarim kiirelerinin
fonksiyonlarindan vyola ¢ikarak c¢oklu zekd alanlar ile girisimcilik 6zellikleri arasindaki iliski
aciklanabilmekte ve yaraticilik, hayal giicu, vizyonerlik gibi girisimci kisiligi tanimlayan 6zellikler beynin
sag loblar tarafindan yénetilmektedir (Demirel vd., 2011). Ogrencilere 6grenme siirecinde kendilerini
sozel, gorsel ve yazili gibi coklu sekillerde ifade etmelerine imkan saglayan firsatlarin sunulmasi
beklenmektedir. Ogretim programlari bireysel farkliliklari dikkate alarak yapilandirilmistir. Kalitimsal,
cevresel ve kultirel faktorlerden kaynaklanan bireye 6zgi farkhliklar hem baskalarindan hem de bireyin
kendi iginde farklihk gésterir. Ornegin soyut disiinme yetenegi giiclii olan bireyin resim yetenegi zayif
olabilir (MEB, 2018). Ogrenci merkezli yaklasimi temel alan ¢oklu zeka kurami, fen bilimleri egitiminin
hedeflerini gerceklestirmede &nemli bir rol Gistlenmektedir. Ogrenciler bir yandan baskin olan ¢oklu zeka
alanlarini ortaya koyarken bir yandan da is birligi icinde takim galismasini 6grenebilirler (Goodnough,
2001). Ortaokul dizeyinde coklu zekd alanlarinin girisimcilik ile iliskisinin incelendigi c¢alismalara
rastlanmazken coklu zeka alanlari ile girisimcilik arasindaki iliskiye bakan ¢alismalar ¢cogunlukla tniversite
ogrencileriyle yiratilmuastir (Demirel vd., 2011; Ebadi & Tabe, 2015; Khatoon, 2013; Kiremitci &
Canpolat, 2014; Malekian & Maleki, 2012).

Girisimcilik ile ilgili egitim alaninda yapilan ¢alismalara bakildiginda: fen bilimleri ders kitaplarinda yer
alan etkinlikleri girisimcilik agisindan inceleyen (Bakirct & Ogsoy, 2017), 6én lisans 6grencilerinin
girisimcilik egilimlerinin, cinsiyet, yas, 6grenim tirl ve aile geliri dizeyi ile iliskisini (Akbas & Arpat,
2020), universite 6grencilerinin bilissel stilleri ile girisimcilik egilimleri arasindaki iliskiyi (Senel & Orhan,
2020), Universite 6grencilerinin aldiklar girisimcilik egitiminin onlarin girisimcilik egilimleri Gzerindeki
etkilerini inceleyen (Seggin, 2020) calismalar mevcuttur. Ayrica girisimcilik kavramina iliskin yapilan
lisansiistu tezlerin icerik analizini (Akyar & Sarikaya, 2020), fen bilimleri 6gretmenlerinin “girisimcilik” ve
“girisimci ozellikler” ile ilgili algilarini (Deveci, 2017), fen bilgisi 6gretmen adaylarinin girisimci kisilik
ozellikleri, girisimcilik niyeti ile duygusal zeka dizeyleri arasindaki iliskinin incelendigi (Yavasoglu &
Yenice, 2020) ve fen bilimleri 6gretmen adaylarinin ¢oklu zeka alanlarinin girisimci 6zelliklerini yordama
durumlarinin (Deveci & Aydin, 2017) incelendigi calismalar da yirattilmustir. Sinif 6gretmeni adaylarinin
sosyo-bilimsel konulara yonelik tutumlarini ve girisimcilik diizeylerini belirleyerek aralarindaki iliskiyi ve
ders planlarinda sosyo-bilimsel konulara ve girisimcilige nasil yer verdiklerini ortaya koyan (Aydogdu vd.,
2020), psikolojik, demografik ve davranissal faktorlerin ortaokul 6grencilerinin girisimcilik niyetini ne
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oranda yordadigini agiklayan (Marques vd., 2012), girisimcilik egitiminin fen bilimleri 6gretmen egitimi
programlarindaki yeri igin derleme ¢alismalarini inceleyen (Deveci & Cepni, 2014) ¢alismalar ile sosyal
etkinliklerin 8. sinif 6grencilerinin girisimcilik kapasitelerine etkisi Uzerine ebeveynlerin gorislerini
arastiran (Tdrkoguz vd., 2018), sinif 6gretmeni adaylarinin 6zyeterlik ve sosyal girisimcilik dizeylerini
degerlendiren (Ozbilen vd., 2020) calismalarla birlikte fen bilimleri gretmen adaylarinin sahip olduklar
girisimci ile ilgili stereotip dlstncelerinin belirlenmesi amaciyla yiritialen (Ugar, 2020), fen bilgisi
dgretmen adaylarinin girisimcilik ézelliklerinin ve elestirel diisiinme egilimlerinin incelendigi (Oztiirk vd.,
2019), fen bilgisi 6gretmen adaylarinin STEM farkindalk ve girisimcilik diizeylerini inceleyen (Ergin,
2019), 6gretmen adaylarinin girisimcilik 6zellikleri ve kariyer stresleri arasindaki iliskiyi inceleyen (Tican,
2020), fen bilimleri 6gretmenlerinin “girisimcilik” kavramina yoénelik farkindaliklari ve fen egitiminde
girisimcilik kavraminin butiinlestirilmesi konusundaki diisiinceleri, deneyimleri ve mevcut ¢abalarini
arastiran (Deveci, 2018) ve fen bilimleri 3. sinif 6gretmen adaylarinin, girisimcilik becerisi (izerine mesleki
bilgilerini inceleyen (inaltekin vd., 2019) ¢alismalarin da oldugu gériilmektedir.

Literatlrde girisimcilik egitimi ile ilgili bircok ¢alisma bulunmaktadir ancak bu calismalar ¢ogunlukla
sanayi, ekonomi ve is alanlarindaki personellerle ve ortadgretim ile yiliksekdgretim diizeyindeki
dgrencilerle yuritilmistiir (Arslan, 2011; Aytag, 2006; Balaban & Ozdemir, 2008; Bilge & Bal, 2012; Pan
& Akay). Fen egitiminde ortaokul 6grencileriyle yapilan galismalar daha ¢ok 6grencilerin girisimcilik niyeti
ile ilgili olup (Ni & Ye, 2018; Ozcan, 2019; Sevkusié¢ vd., 2018; Shahin vd., 2021) ortaokul diizeyinde fen
egitiminde Ogrencilerle yuritilen calismalar 6lgek gelistirme (Deveci, 2018; Eroglu vd., 2020; Kurt &
Bayar, 2019; Ocak & Didin, 2018) calismalariyla sinirhdir.

Literatlirde ortaokul 6grencilerinin zihinsel risk alma becerileri ve ¢oklu zeka alanlari ile girisimcilik
algilari arasindaki iliskiyi incelemeye yonelik herhangi bir arastirmaya rastlanmamasi ve mevcut
arastirmanin literatlire katki saglamasi amaciyla bu arastirmada, Gardner’in ¢oklu zeka tirlerini
kullanarak bu zeka turlerinin ve fen 6grenmede zihinsel risk alma dizeylerinin 6grencilerin girisimcilik
algilan ile iliskisi incelenmistir. Ayrica yeni bir girisimin basarili bir sekilde yaratiimasi ile zeka tirleri
arasindaki iliskilere bakilarak girisimcilik ve insan zekasi hakkindaki literatiire katkida bulunmak
amaclanmistir.

Arastirmanin Amaci

Girisimcilik Uzerine yapilan g¢alismalar incelendiginde galismalarin daha g¢ok Universite 6grencileri,
ogretmenler ve Ogretmen adaylariyla ylritildiga ve ortaokul 6grencilerinin girisimci 6zelliklerine
yonelik calismalarin ¢ok fazla olmadigl ve son vyillarda ilkogretim kademesindeki 6grencilerle yonelik
calismalara agirlik verilmeye baslandigi goriilmiistiir (Ozcan, 2019; Deveci & Cepni, 2017; Deveci vd.,
2015). Girisimcilik egitimi programlarinin temel amaci, 6grencileri girisimci bir sekilde hareket etmeleri
icin pratik bilgilerle donatmaktir. Glnlimuzde teknoloji gelistirme ile ilgili her ¢alisma alaninda girisimcilik
ozelligine ihtiyac¢ vardir. Bu nedenle girisimcilik egitiminin, yetenekli ve yaratici mezunlar yetistirmede
6nemli bir roll oldugu igin egitimin her kademesinde uygulanmasi gerekmektedir (Rina vd., 2019).

Girisimcilikle ilgili genel gorls, bireyin girisimcilik yetenegini dogustan kazanmadigi, girisimci olarak
dogmadigi, sirekli gelisim gosterebilmek, isletmeler kurup ekonomik kazanglar elde edebilmek, bireysel
ve toplumsal fayda saglayabilmek icin egitimle kazandigi yonindedir. Girisimci 6zellikler, kisilik 6zellikleri
ve cevresel faktorlerin etkisiyle sekillenmektedir. Bu baglamda girisimci kisiligi asil sekillendiren unsurun
egitim oldugu ve girisimciligin 6grenebilir bir kavram oldugu gorisi hakim olmaya baslamistir (Akkus &
Mentes, 2017; Bakir, 2020). Girisimcilik egitimiyle hedeflenen, bireylerin girisimcilik potansiyellerinin
farkina varmasini saglamak ve bireylerin yanhs bir girisimde bulunmalarinin 6niine gecerek, eldeki
kaynaklari daha verimli kullanmalarini saglamaktir (Balaban & Ozdemir, 2008). Gelismis (lkelerde,
girisimcilik egitimi ilkogretimden baslayip disiplinler arasi yaklasimla desteklenmektedir (S6nmez &
Toksoy, 2014). Arastirma 0Ozellikle ilkogretim kademelerindeki 6grencilere girisimci 6zelliklerin disiplinler
arasl yaklasimla kazandirilmasi ve girisimciligin en belirgin 0Ozelliklerinden olan risk alma egilimini
ozellikle fen dersi baglaminda ele alarak 6grencilerin girisimcilik algilarinin ne kadarlik kisminin fen
derslerinde zihinsel risk alma becerilerini ve ¢oklu zeka alanlarindaki 6zelliklerini gelistirerek artirabiliriz
sorusuna yanit bulmak amaciyla yapilmistir. Bu baglamda arastirmada ortaokul 6grencilerinin (5, 6, 7 ve
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8. sinif) girisimcilikle iliskili oldugu diistinulen ¢oklu zeka alanlarinin ve fen bilimlerine yénelik zihinsel risk
alma dizeylerinin ortaokul 6grencilerinin girisimcilik algilar ile iliskisinin arastirlmasi amaglanmistir.
Ayrica arastirmada bu amag dogrultusunda,

1. Ogrencilerin girisimcilik algilari ve fene yonelik zihinsel risk alma becerileri ne diizeydedir?

2. Ogrencilerin ¢oklu zeka alanlari ve fene yénelik zihinsel risk alma becerileri ile girisimcilik algilari
arasinda anlamh bir iliski var midir?

3. Ogrencilerin coklu zeka alanlari ve fene yonelik zihinsel risk alma diizeyleri girisimcilik algilarinin
anlamli bir yordayicist midir?

alt problemlerine cevap aranmistir.
Yoéntem

Bu arastirma var olan bir durumu bulundugu sekliyle tasvir etmeyi amaclayan tarama modelinde
betimsel bir calisma olarak desenlenmistir. Tarama modeli evren icinden secilen orneklemden
cikarimlarda bulunmayi saglar. Arastirma degiskenler arasindaki degisimin durumunu belirlemeyi
amaglayan iliskisel tarama modeline dayanmaktadir (Karasar, 2010).

Calisma Grubu

Arastirmanin galisma grubunu 2019-2020 egitim-6gretim yili giz ddoneminde Kahramanmaras’ta Milli
Egitim Bakanhgina bagh bir ortaokulda 6grenim goren 314 6grenci olusturmaktadir. Arastirma verileri
2019 yii Ekim ayinda toplanmistir. Arastirmada “kolay ulasilabilir uygun 6rnekleme yontemi
(convenience sampling)” kullaniimistir. Bu 6rnekleme yonteminde arastirmaci, yakin olan ve erisilmesi
kolay olan bir durum sectiginden bu yontem, arastirmaya hiz ve pratiklik kazandirir. (Yildirrm & Simsek,
2006).

Arastirmanin evrenini 2019-2020 yilinda, Kahramanmarag’'ta Milli Egitim Bakanlig’’'na (MEB) bagli
devlet okullarinda okumakta olan 6grenciler olusturmaktadir. MEB Strateji Gelistirme Bagkanligi 2019-
2020 istatistik verilerine gére Kahramanmarag’ta ortaokullarda okuyan 6grenci sayisi “102.095” tir (MEB,
2019). Arastirmanin orneklemi hesaplanirken; arastirmacilara kolaylk saglamasi bakimindan Yazicioglu
ve Erdogan (2004)'a ait 6rneklem hesaplama tablosundan yararlanilmis ve secilmesi gereken 6rneklem
blyuklGginan; .05 ornekleme hatasi ile yaklasik 245 ile 383 arasinda olmasi gerektigi gortlmustdr.
Arastirmada 410 6grenciye ulasiimis ve uygulama olgitlerine uymayan 6grenciler ¢ikarildiktan sonra
geriye kalan 314 &grenci ile calisma yiritilmistir. Orneklemin hesaplanmasinda secilen drneklem
blyuklGginin bu degerlere gore yeterli sayida oldugu goriilmektedir. Uygulama gonallilik esasina
dayanmasi ve 8. sinif Ogrencilerinin liselere giris sinavina hazirlik siirecinde olmalari 6rneklemin
buyuklGginu etkilemistir. Arastirmadaki katilimcilarin demografik 6zellikleri Tablo 1’de verilmistir.

Tablo 1.
Katilimcilarin Demografik Ozellikleri
Degiskenler Frekans Yiizde
. Kiz 158 50.3
Cinsiyet Erkek 156 49.7
5. sinif 49 61.5
6. sinif 42 13.4
Sinif 7. sinif 89 28.3
8. sinif 134 42.7
1 kardes 40 12.7
2 kardes 105 33.4
Kardes sayisi 3 kardes 109 34.7
4 kardes 43 13.7
5 kardes ve Ustu 17 5.4
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ilkokul 77 24.5

Ortaokul 95 30.3

Anne egitim durumu Lise 103 32.8
Universite 36 11.5

Lisansusti 3 1.0

ilkokul 47 15.0

Ortaokul 68 21.7

Baba egitim durumu Lise 109 34.7
Universite 72 22.9

Lisansustu 18 5.7

Toplam 314 100

Tablo 1’e gore katihmcilarin 158’i kiz (%50.3) ve 156’sI (%49.7) erkek 6grencilerden olusmaktadir ve
sinif diizeyine gore katilimcilardan 49 6grenci 5. sinif (%61.5), 42 6grenci 6. sinif (%13.4), 89 6grenci 7.
sinif (%28.3) ve 134 o6grenci 8. sinif (%42.7)’ta okuyan 6grencilerdir. Katihmcilardan 40’1 1 kardese
(%12.7), 105’i 2 kardese (%33.4), 109’u 3 kardese (%34.7), 43 ‘U 4 kardese (%13.7) ve 17’si 5 ve Uzeri
kardes sayisina (%5.4) sahiptir. Ogrencilerin anne egitim diizeylerine bakildiginda 77’si ilkokul mezunu
(24.5), 95'i ortaokul mezunu (%30.3), 103’0 lise mezunu (%32.8), 36’sI liniversite mezunu (%11.5) ve 3’0
lisanslisti mezuniyet dercesine sahip (%1.0) ‘tir. Baba egitim dizeylerine bakildiginda ise 47’si ilkokul
mezunu (%15.0), 68’i ortaokul mezunu (%21.7), 109'u lise mezunu (%34.7), 72’si lniversite mezunu
(%22.9) ve 18'i lisansiisti mezuniyet dercesine sahip (%5.7) ‘tir.

Veri Toplama Araglar

Katilimcilarin ¢oklu zeka alanlarini ve fen bilimlerine yoénelik zihinsel risk alma becerileri ile
girisimcilik alg diizeylerini belirlemek amaciyla “Coklu Zekd Alanlarinda Kendini Degerlendirme Olgedi”,

“Fen Ogrenmede Zihinsel Risk Alma ve Yordayicilarina iliskin Algi Olcedi” ve “Fen Egitiminde Girisimcilik
Algisi Olcegi” kullanilmistir.

Coklu Zeka Alanlarinda Kendini Degerlendirme Olgegi: 5'li Likert tiiriinde gelistirilen &lcek, 6, 7 ve 8.
sinif 6grencilerinin farkli zekd alanlarini belirlemek amaciyla Demirtas ve Duran (2007) tarafindan
gelistirilmistir. 942 6grenciye uygulanarak gelistirilen 6lgegin guvenirlik testi icin 76 6grenciye uygulama
yapilmistir. Olgegin Cronbach alpha katsayisi .88 olarak hesaplanmis ve faktér yiikii .40'tan daha kiigiik
olan maddeler faktér analizi sonucu 6lgekten cikariimistir. Ogrencilerde baskin olan zeké tiiriini ortaya
cikarmak amaciyla uygulanan o6lcek; her bir zeka alaninda 5 madde olmak lzere toplamda 8 farkh zeka
alanina ait 40 maddeden olusmaktadir. Olgegin Cronbach’s alpha degeri bu arastirma igin .85 olarak
bulunmustur.

Fen Ogrenmede Zihinsel Risk Alma ve Yordayicilarina iliskin Algi Olcegi: Beghetto (2009) tarafindan
gelistirilen ve Tirkce’ye uyarlama g¢alismasi Yaman ve Koksal (2014) tarafindan yapilan &lgek besli Likert
tirindedir ve 18 maddeden olusmaktadir. Uyarlama c¢alismasi iki farkli 6rneklem grubundan
olusmaktadir. 449 6grenciden olusan birinci gruba agimlayici faktér analizi, 415 6grenciden olusan ikinci
gruba ise dogrulayici faktér analizinin uygulanmistir. Olgegin toplam Cronbach alpha i¢ tutarhlik
katsayilari iki farkli 6rneklem grubu igin sirasiyla .87 ve .86 olarak bulunmustur. Olcekte olumsuz madde
yer almamaktadir. Olcek; zihinsel risk alma (Cronbach alpha: .80), fene yonelik ilgi (Cronbach alpha: .77),
fene yonelik yaratici 6z-yeterlik (Cronbach alpha: .83) ve 6gretmen destegine yonelik algilama (Cronbach
alpha: .77) olmak iizere 4 boyuttan olusmaktadir. Olgegin geneline ait hesaplanan Cronbach’s alpha
degeri bu arastirma icin .86 ve 6lgegin alt boyutlari icin bu degerler zihinsel risk alma .63, fene yonelik ilgi
.76, fene yonelik yaratici 6z-yeterlik .84 ve 6gretmen destegine yonelik algilama .73 olarak bulunmustur.
Cronbach alpha degerinin .60 < a < .80 ise 6l¢ek oldukga glivenilir bir 6lgektir (Kalayci, 2008).

ilkégretim diizeyinde &grencilere girisimcilik 6zellikleri kazandirmada disiplinlerarasi yaklasimla
derslerin girisimcilik o6zelliklerini ve algilarini gelistirebilecek etkinliklerle desteklenmesinin faydasi
olacagi soylenebilir. Calismada fen 6grenmede zihinsel risk alma olgegi kullanilarak fen dersi bazinda
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zihinsel risk alma davraniginin girisimcilik algisindaki degisimin ne kadarini yordayabilecegi konusunda
fikir vermesi amaglanmaktadir.

Ortaokul Ogrencilerine Yénelik Girisimcilik Algisi Olgegi: Ozcan (2019) tarafindan gelistirilen &lcek
besli Likert tiiriindedir ve 28 maddeden olusmaktadir. Olgek bes faktdrden olusmaktadir. Ozgiiven
boyutuna yonelik glivenirlik katsayisi .82; liderlik ve 6n plana ¢ikma egilimi boyutuna yonelik glvenirlik
katsayisi .88, yenilikgilik algisi ve yaraticilik boyutuna yonelik glvenirlik katsayisi .81; risk alma egilimi
boyutuna yonelik guvenirlik degeri .86; sosyal beceriler ve grup ¢alismasi boyutuna yonelik glivenirlik
katsayisi .84 ve 6lcegin genelinde giivenirlik katsayisi .85 olarak bulunmustur. Olcegin geneline ait
hesaplanan Cronbach’s alpha degeri bu ¢alisma igin .74 olarak bulunmustur.

Verilerin Analizi

Calismada verilerin analizinde tanimlayici istatistikler ve yorumlayici istatistiksel analizler
kullaniimistir. Calismadaki degiskenler arasindaki iliskinin yoni ve diizeyini bulmak icin korelasyon analizi
ve degiskenlerden birinin digerini yordama derecesini belirlemek i¢in ise asamali ¢oklu regresyon analizi
kullanilmistir. Regresyon analizi, aralarinda iliski olan iki ya da daha fazla degiskenden birinin bagimh
degisken, digerlerinin bagimsiz degiskenler olarak ayrimi ile aralarindaki iliskinin bir matematiksel esitlik
ile agiklanmasi strecini anlatir (Bliytikoztirk vd., 2014). Calismada 6grencilerin fene yonelik zihinsel risk
alma becerileri ve ¢oklu zeka alanlari (gorsel zeka, mantiksal zeka, bedensel zek3, igsel zeka, sozel zeka,
sosyal zeka, miuziksel zeka ve dogaci zeka) yordayici (bagimsiz) degiskenler olarak ele alinirken
girisimcilik algilari yordanan (bagimli) degisken olarak ele alinmistir.

Calismada analizler igcin 6ncelikle normallik varsayimlarina bakilmistir. Cok degiskenli normallik
varsayimi icin Mahalanobis uzaklik degerlerine bakilmis ve veri setinde ug¢ deger olmadigi goriilmustar.
Ayrica tek degiskenli normallik varsayimini karsilamak amaciyla Skewness ve Kurtosis deger araliginin -1
ile +1 arasinda olmasi (Morgan vd., 2004), Kolmogrov Smirnov testinde Asymp. Sig. Degerinin .05’ten
bilylik olmasi ve histogramin normal dagilim gostermesi gereklidir. Sonug olarak veriler bu kriterleri
sagladigi icin verilerin normal dagilim gosterdigi ve grup varyanslarinin esit oldugu gorilmastar.

Bulgular

Ogrencilerin coklu zeka alanlarina iliskin ortalama puanlar ile fen dgrenmede zihinsel risk alma ve
yordayicilarina iliskin algi ve girisimcilik algi dizeylerine iliskin tanimlayici istatistik degerleri Tablo 2’de
verilmistir.

Tablo 2.
Bagimli ve Badimsiz Dediskenlere lliskin Tanimlayici istatistik Degerleri (N = 314)
Olgek Boyutlar Min. Max. k X x/k S
Dogaci Zeka 5.00 25.00 5 18.94 3.78 4.49
icsel Zeka 5.00 25.00 5 17.48 3.49 4.18
Coklu Zeka Uzamsal Zeka 500  25.00 5 1849 3.69  4.49
Alanlarinda Sosyal Zeka 500 2500 5 1761 352 422
Kendini Mantiksal Zeka 500 2500 5 1886 372 410
Degerlendirme
Olcegi Bedensel Zeka 5.00 25.00 5 17.57 3.51 4.63
Sozel Zeka 6.00 25.00 5 16.51 3.30 3.81
Muziksel Zeka 5.00 25.00 5 17.38 3.47 5.38
. Fende Yaraticilk 5.00 25.00 5 16.03 3.20 4.94
Fen Ogrenmede Yeterliligi
Zihinsel Risk Zihinsel Risk Alma 600 3000 6 2130 355 463
Alma ve Fene Yonelik ilgi 6.00 20.00 4 17.39 4.34 2.80
Yordayicilarina .
iliskin Algi Olcegi Fene Yonelik Ogretmen 3.00 15.00 3 9.85 3.28 2.94
Destegi Algisi
Toplam 22.00 90.00 18 64.58 3.58 11.85
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Ozgiiven 5.00 25.00 5 14.28 2.85 4.69
Yenilikgilik Algisi ve 7.00 30.00 6 22.00 3.66 4.40
Ortaokul Yaraticilik
Ogrencilerine Liderlik ve On Plana 6.00 30.00 6 21.34  3.55 4.25
Yonelik Cikma Egilimi
Girisimcilik Algisi ~ Sosyal Beceriler ve Grup 7.00 30.00 6 23.64 3.94 3.96
Olgegi Calismasi
Risk Alma Egilimi 5.00 25.00 5 18.38 3.67 3.59
Toplam 55.00 130.00 28 99.67 3.55 13.02

*k: madde sayisi

Olgekler ve alt boyutlarina iliskin betimsel istatistikler Tablo 2’de verilmistir. Ogrencilerin coklu zek4
alanlarinda kendini degerlendirme 6lgeginden elde ettikleri en ylksek ortalama puanin “dogaci zeka” alt
boyutunda (x= 3.78) oldugu, en diisiik ortalama puanin ise “sozel zekd” alt boyutunda (%= 3.30) oldugu
goriilmektedir. Olgegi olusturan her bir alt boyut igin elde edilen ortalama puanin, ilgili alt boyuta ait
madde sayisina bolinmesi sonucu, 6grencilerin ¢oklu zeka alanlarini olusturan alt boyutlar en yliksek
puandan distge dogru sirasiyla dogaci zeka, mantiksal zeka, uzamsal zeka, sosyal zeka, bedensel zek3,
icsel zeka, muziksel zeka ve s6zel zeka olarak siralanmaktadir.

Ogrencilerin fen 6grenmede zihinsel risk alma ve yordayicilarina iliskin algi dlceginden elde ettikleri
en yiiksek ortalama puanin “fene yonelik ilgi” alt boyutunda (x= 4.34) oldugu, en diisiik ortalama puanin
ise “fende yaraticilik yeterliligi” alt boyutunda (%= 3.20) oldugu goriilmektedir. Olcegi olusturan her bir
alt boyut icin elde edilen ortalama puanin, ilgili alt boyuta ait madde sayisina bolinmesi sonucu,
ogrencilerin fen 6grenmede zihinsel risk alma o6zelliklerini olusturan alt boyutlar en yiksek puandan
distge dogru sirasiyla fene yonelik ilgi, zihinsel risk alma, fene yonelik 6gretmen destegi algisi ve fende
yaraticilik yeterliligi olarak siralanmaktadir. Degiskenlere ait ortalama puanlar, 1.00-1.79 arasi ¢cok dusuk,
1.80-2.59 disuk, 2.60-3.39 orta, 3.40-4.19 yiiksek ve 4.20-5.00 c¢ok yiiksek olarak yorumlanmistir
(Buytkoztirk vd., 2012).

Ogrencilerin girisimcilik algisi dlceginden elde ettikleri en yiiksek ortalama puanin “sosyal beceriler ve
grup c¢alismas!” alt boyutunda (%= 3.94) oldugu, en dusuk ortalama puanin ise “6zglven” alt boyutunda
(%= 2.85) oldugu goériilmektedir. Olgegi olusturan her bir alt boyut igin elde edilen ortalama puanin, ilgili
alt boyuta ait madde sayisina boéliinmesi sonucu, 6grencilerin girisimcilik algisi 6zelliklerini olusturan alt
boyutlar en yliksek puandan disiige dogru sirasiyla sosyal beceriler ve grup c¢alismasi, risk alma egilimi,
yenilikcilik algisi ve yaraticilik, liderlik ve 6n plana ¢ikma egilimi ve 6zgiliven olarak siralanmaktadir.
Ogrencilerin coklu zeka alanlari ve fene yénelik zihinsel risk alma becerileri ile girisimcilik algilar
arasindaki iliski Tablo 3’te verilmistir.
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Tablo 3.
Degiskenler Arasindaki Pearson Korelasyon Katsayilari
[ < «T «(T
9 = ] X~ «g — < - — «© -
5 -GG Eﬂl IS -5 8«0 12 ;mu«u §<m E’ E«B
- € o0 o £ S N € x —_ s X S = N X v
- = 3 £ S - G o © r=) 39 o N o
300 £ £ < 200 3 SN a g N o N N '§N
a (G 5 a = 3 2 @ @
Girisimcilik Algist 1 60 37 48" 38" 17 61" 46 35 26
Zihinsel Risk gy 357 427 327 337 88" 357 317 18"
Alma
Dogaci Zeka 377 357 1 547 547 357 347 44" 387 397
icsel Zeka 487 427 547 1 457 457 457 517 40" 497
Uzamsalzekda  .38° .32 547 45" 1 347 36 44 41 45T
Sosyal Zeka 517 337 357 45 347 1 460 46 397 327
Mantiksal Zeka .61 .58 34" 45 36 46 1 487 337 32
Bedensel Zeka .46 .35 .44 517 44" 46 48" 1 477 587
Sozel Zeka 357 317 387 40" 417 397 337 47" 1 327
Miiziksel Zeka 26 18" 397 497 457 327 327 587 327 1
*p<.001

Ogrencilerin girisimcilik algilarinin ¢oklu zeka alanlari ve fen dgrenmede zihinsel risk alma becerileri
ile arasindaki iliskinin belirlenmesi icin Pearson Momentler Carpimi korelasyon analizi yapilmistir.
Degiskenler arasi iliskinin yoni ve derecesi yorumlanirken korelasyon katsayisi .30’dan disiik olanlar
zayif, .30-.70 arasinda orta ve .70’den yiksek olanlar yiksek olarak; r=- ise negatif dogrusal bir iliski, r= +
ise pozitif dogrusal bir iliski seklinde degerlendirilmistir (Buyukoztirk vd., 2012).

Tablo 3 incelendiginde tiim degiskenler arasinda anlamli iliskiler oldugu gériilmustir. Ogrencilerin
girisimcilik algilari ile fene yonelik zihinsel risk alma becerileri arasinda pozitif yonlu orta dizeyde (r =
.60; p =.01), girisimcilik algilari ile dogaci zeka alani (r = .37; p = .01); i¢sel zeka alani (r = .48; p = .01);
uzamsal zeka alani (r = .38; p = .01); sosyal zeka (r = .51; p = .01); mantiksal zeka (r = .61; p = .01);
bedensel zeka (r = .46; p = .01); sozel zeka (r = .35; p = .01); muziksel zeka (r = .26; p = .01) alanlar
arasinda pozitif yonli orta dizeyde iliskiler oldugu gorilmistir. Degiskenler arasinda en yuksek
korelasyon diizeyinin girisimcilik algisi ile mantiksal zeka alani (r = .61; p = .01) arasinda en dustk
korelasyon diizeyinin ise girisimcilik algisi ile muziksel zeka alani (r = .26; p = .01) arasinda oldugu tespit
edilmistir.

Ogrencilerin ¢oklu zeka alanlari ile fene yénelik zihinsel risk alma becerilerinin girisimcilik algilarini
yordama glclinlin belirlenmesi i¢in ¢oklu regresyon analizi ylrittilmustir. Coklu regresyon analizinin
dogru sonug vermesi icin multicollinearity (coklu baglantililik) problemi olup olmadigini kontrol etmek
amaciyla bagimsiz degiskenler arasi korelasyonlar (r=<.80), ClI indeksi, tolerans ve VIF degerleri
incelenmistir.

Tablo 3’te degiskenlere iliskin korelasyon degerlerinin .80’inin altinda oldugu goériilmektedir (p<.05).
Regresyon analizinde, yordayici degiskenler arasinda korelasyon degerlerinin .80’in altinda olmasi
gerekmektedir (Blyukoztlrk, 2011). Tablo 3’teki korelasyon degerleri ¢oklu baglanti olmadigini, yani her
bir korelasyon degerinin .80’den kiglik oldugunu gostermektedir. Ayrica regresyon analizi igin ¢oklu
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baglanti problemi olup olmadigini belirlemek amaciyla, varyans buyiutme faktori (VIF), tolerans degerleri
ve Cl (Condition Index) degerlerine bakilmistir. VIF, tolerans ve Cl degerleri tablo 4’te verilmistir.

Tablo 4.
Yordayici Dediskenlerin Yordayiciligina fliskin Coklu Baglanti Dederleri
Degisken Tolerans degeri VIF degeri Cl degeri
Zihinsel Risk Alma .61 1.65 12.01
Dogaci Zeka .58 1.77 15.00
igsel Zeka .52 1.92 16.45
Uzamsal Zeka .59 1.68 17.38
Sosyal Zeka .66 1.51 18.43
Mantiksal Zeka .53 1.88 18.97
Bedensel Zeka .49 2.06 20.76
Sozel Zeka .68 1.46 23.05
Miziksel Zeka .57 1.75 27.16

Tablo 4’te VIF ve tolerans degerleri incelendiginde her bir degisken icin VIF degerinin 10’dan kiguk
ve her bir degisken igin tolerans degerlerinin de .20’den yiiksek oldugu gorilmustir. Tolerans <0.2 kritik
degeri ¢oklu baglantinin gostergesi olarak kabul edilmektedir (Tathdil & Ortung, 2011). CI degerinin
30’dan kiiglk oldugu goriilmustiir. Son olarak hatalarin bagimsiz olmasi sartini incelemek igin Durbin-
Watson degerine bakilmis; degerin 1-3 arasinda (DW=2.25) oldugu ve sorun teskil etmedigi gorilmustir.
Analizler sonucunda elde edilen degerler incelendiginde ¢oklu baglanti problemi olmadigi gérilmektedir
(Buyukoztiirk, 2011). Yapilan bu islemlere bagl olarak verilerin asamali ¢oklu regresyon analizi igin uygun
oldugu belirlenmistir.

Calismada 6grencilerin girisimcilik algilarinin yordanmasiyla ilgili olarak asamali ¢oklu regresyon
analizi kullanilmistir. Bu baglamda 6grencilerin g¢oklu zeka alanlari ve fen 6grenmede zihinsel risk alma ve
yordayicilarina iliskin algi diizeylerine ydnelik genel puanlarinin 6grencilerin girisimcilik algilarini
yordamasina dair regresyon analizi sonuglari tablo 5’te verilmistir.

Tablo 5.
Ogrencilerin Girisimcilik Algilarinin Yordanmasina iliskin Regresyon Analiz Sonuclari
R?'deki
Model ngird;g:;r B T p F R R’ Artis
Bls Miktan
1 Mantiksal Zeka .61 13.73 .000 188.63 .61 .38 .38
Mantiksal Zeka .40 7.88 .000
2 Zihinsel Risk Alma .37 7.20 .000 >1.79 68 47 09
Mantiksal Zeka .29 5.70 .000
3 Zihinsel Risk Alma .34 7.06 .000 34.97 72 .52 .05
Sosyal Zeka .26 5.91 .000
Mantiksal Zeka .27 5.19 .000
Zihinsel Risk Alma .32 6.42 .000
4 Sosyal Zeka .23 4.90 .000 7:79 73 >3 01
icsel Zeka .13 2.79 .006
*p<.05

Coklu zeka alanlari ile fen 6grenmede zihinsel risk alma becerileri bagimsiz degiskenlerinin
o6grencilerin girisimcilik algilarini agiklama giictini belirlemek amaciyla yapilan asamali ¢oklu regresyon
analizi sonucunda dért farkl regresyon modeli ortaya ¢cikmistir.

Tablo 5’e gore asamali ¢coklu regresyon analizi sonucunda birinci asamada aciga cikan ve girisimcilik
algisina en fazla katkida bulunan yordayicinin mantiksal zekd oldugu gorilmuistir. Mantiksal zekanin
girisimcilik algisina iliskin toplam varyanstaki degisimin yaklasik olarak %38’ini anlamli olarak agikladigi
gorilmuistir (R=.61, R’=.38, F (1, 314) = 188.63, p<.05). Agiga cikan ikinci asamaya ait modelde mantiksal
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zekd yordayicisina ek olarak fen 6grenmeye yoénelik zihinsel risk alma ve yordayicilarinin birlikte
girisimcilik algisindaki varyansin yaklasik olarak %47’sini agikladigi gésterilmistir (R=.68, R’=.47, F (1, 314)
= 51.79, p<.05). Yani fen 6grenmeye yonelik zihinsel risk alma ve yordayicilarinin girisimcilik algisindaki
varyansin degisimini agiklamaya sagladigi katki yaklasik olarak %9’dur.

Uglincli asamada mantiksal zeka ve fen dgrenmeye yonelik zihinsel risk alma ve yordayicilarina ek
olarak sosyal zeka tari dahil olmustur. Sosyal zekanin varyans agiklama oranina sagladig ek katki %5'tir
ve Ug¢ yordayici girisimcilik algisina iliskin toplam varyansin %52’sini agiklamaktadir (R=.72, R’=.52, F(1,
314)= 34.97, p<.05). Dordiincii agsamaya ait modele diger Gi¢ asamadaki yordayicilara ek olarak i¢sel zeka
yordayicisi katilmistir ve igsel zekanin varyans agiklama oranina sagladigi ek katki yaklasik olarak %1’dir.
icsel zekayla birlikte diger degiskenler girisimcilik algisina yénelik toplam varyansin yaklasik
olarak %53’Un{ agiklamaktadir (R=.73, R’=.53, F(1, 314)=7.79, p<.05).

Yapilan asamali regresyon analizi sonucunda o6grencilerin mantiksal zeka, fen 6grenmeye yonelik
zihinsel risk alma ve yordayicilarina yénelik algilari, sosyal zekd ve i¢sel zeka alanlarinin 6grencilerin
girisimcilik algilarindaki degisimin yaklasik %53’in(i agikladig gérilmustir. Calismanin sonucunda dogaci
zeka, uzamsal zeka, miiziksel zeka, kinestetik zeka ve sozel zeka yordayici degiskenlerinin fen 6grenmede
girisimcilik algisindaki degisimi agiklamada istatistiksel olarak anlamli bir katki saglamadigi gérulmdistur.

Tartisma ve Sonug

Calismada ortaokul 6grencilerinin girisimcilikle iliskili oldugu duslinilen ¢oklu zeka alanlari ve fen
bilimlerine yonelik zihinsel risk alma becerilerinin ortaokul 6grencilerinin girisimcilik algilari ile iliskisinin
arastirilmasi amaclanmistir. Oncelikle 6grencilerin girisimcilik algilar ve fene yénelik zihinsel risk alma
becerileri ve yordayicilarinin diizeyleri incelenmistir. Yapilan betimsel analizler sonucunda fen
6grenmede zihinsel risk alma ve yordayicilarina iliskin 6grenci algilarinin 6lgegin genelinde (x= 3.58)
yiiksek diizeyde oldugu gorilmistiir. Olgegin alt boyutlarina bakildiginda égrencilerin fende yaraticilik
yeterliklerinin (x= 3.20) orta, zihinsel risk alma dlzeylerinin (x= 3.55) yuksek, fene yonelik ilgilerinin (x=
4.34) cok yiiksek diizeyde ve fene yonelik 6gretmen algisi desteginin (x= 3.28) orta diizeyde oldugu
gorulmistir. Fen 6grenmede zihinsel risk alma ve yordayicilarina gére 6grencilerin fene yonelik ilgi ve
zihinsel risk alma boyutlarinin baskin oldugu goriilmektedir. Olcegin genelinde dgrencilerin fene ydnelik
zihinsel risk alma ve yordayicilarina iliskin algilarinin yiksek diizeyde oldugu sdylenebilir ve bu baglamda
ogrencilerin fen dersinde zihinsel anlamda risk almaya egilimli oldugu sonucu g¢ikmaktadir. Fen
derslerinde zihinsel risk alma egilimi yiksek olan 06grenciler kendi fikirlerini ortaya koymada,
sorgulamada, problemlerin ¢dzimi Uzerinde akil yiritmede ve yaratici olma konusunda da aktiftir
(Akga, 2017). Fen derslerinde zihinsel risk alma davranisi yliksek olan 6grencilerin fen basarisinin yiiksek
oldugu (Peled, 1997), is birligi icinde proje yapma yaklasimlarina yakin olduklari (Meyer vd., 1997) ve
problem ¢6zme becerilerinin yiksek oldugu (Tay vd., 2009) yapilan ¢alismalarla gosterilmistir. Risk alma
girisimciligin temel bir unsurudur (Lumpkin & Dess, 1996) ve fen derslerinde yapilacak etkinliklerin
ogrencilerin yaraticiliklarini, is birligi icinde galisma egilimlerini, problem ¢6zme becerilerini, sorgulama
yeteneklerini gelistirecek sekilde organize edilmesi, 6grencilerin zihinsel risk alma becerileri lzerinde
olumlu etki birakacagi séylenebilir.

Ogrencilerin girisimcilik alg diizeylerine bakildiginda 6lgegin genelinde (X= 3.55) yiiksek diizeyde
oldugu ve girisimcilik algisi 6lgeginin alt boyutlarina bakildiginda; 6zgliven dizeylerinin (x= 2.85) orta,
yenilikcilik algisi ve yaraticilik duzeyleri (x= 3.66), liderlik ve 6n plana ¢ikma egilimleri (x= 3.55), sosyal
beceriler ve grup calismasi beceri diizeyleri (x= 3.94) ve risk alma egilim duzeylerinin (x= 3.67) yuksek
oldugu gorulmustir. Girisimcilik algilarina gére 6grencilerin sosyal beceriler ve grup calismasi beceri
diizeyi alt boyutunun baskin oldugu goriilmektedir. Mevcut calisma sonuclarina paralel olarak Ozcan
(2019)’'In ortaokul 6grencileriyle ylrittigl calismada deney ve kontrol gruplarindaki 6grencilerin
girisimcilik algilarina gore sosyal beceriler ve grup calismasi beceri diizeyi alt boyutunun en yiksek
diizeyde oldugu gorilmustir. Bu baglamda 6grencilerin girisimcilik algilari grup ¢alismasi ve is birligi
calismalarinin artirilmasi ve sosyal becerilerin gelistirilmesine yonelik faaliyetlerle olumlu yénde
degisebilir.
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Ogrencilerin coklu zeka alanlari ile girisimcilik algilari ve fene yénelik zihinsel risk alma becerileri ile
girisimcilik algilar arasinda pozitif yénde anlamli iliskiler oldugu gériilmustir. Bu degiskenler arasindaki
en yuksek korelasyonlarin 6grencilerin girisimcilik algilari ile mantiksal, sosyal ve igsel zeka alanlari
arasinda ve 6grencilerin girisimcilik algilari ile fene yonelik zihinsel risk alma ve yordayicilarina iliskin
algilari arasinda oldugu gériilmistiir. Ogrencilerin fene yénelik zihinsel risk alma diizeyi ile girisimcilik
algilan (r = .60; p = .01) arasinda, baskin olan sosyal zeka alani ile girisimcilik algilari arasinda (r = .51; p =
.01), baskin olan mantiksal zeka alani ile girisimcilik algilari arasinda (r = .61; p = .01), baskin olan igsel
zeka alani ile girisimcilik algilari arasinda (r = .48; p = .01) ve zihinsel risk alma ve baskin olan mantiksal
zeka alani (r = .58; p = .01) arasinda pozitif yénlii ve anlamli bir iligki oldugu gériilmustiir. Ogrencilerin
girisimci Ozelliklere sahip olmasi igin 6zguiven sahibi, yenilikci ve yaratici, 6n plana ¢ikma egilimi olan,
sosyal becerilere sahip, grup calismasina acik ve risk alma egilimine sahip bireyler olarak yetistirilmesi
gerekmektedir (Fredua-Kwarteng, 2005; Tsakiridou & Stergiou, 2012). Sosyal zeka ve girisimcilik ile ilgili
calismalar incelendiginde; Demirel vd. (2011), yaptiklari ¢calismada, sosyal zekanin da iginde bulundugu
coklu zeka alanlarina ait becerilerin, girisimcilik dustncelerindeki degisimi pozitif ve anlamh bir sekilde
etkiledigi sonucuna ulasmislardir. ipeksen (2019) yaptigi calismada 21. yiizyil 6grenen becerileri ile ¢oklu
zeka alanlari arasinda anlamli iliskiler oldugunu ve g¢oklu zeka alanlarinin 21.yuzyil 6grenen becerilerini
yordadigini tespit etmistir. 21. ylzyil becerilerinden olan girisimcilik 6zelliginin ¢oklu zeka alanlarina ait
ozelliklerin gelistirilmesiyle kazandirilacagi séylenebilir. Mevcut calismada yapilan analizler sonucunda
coklu zeka alanlarinin girisimcilik algisini 6nemli derecede yordadigi gorilmustir. Yapilan regresyon
analizi sonucunda girisimcilik algisindaki olumlu degisimi yaklasik olarak %38 ile en cok mantiksal zeka,
%5 ile sosyal zekad ve %1 ile i¢csel zekanin agikladigl goriilmustir. Coklu zeka kuramina gore olusturulan
dersler 6grencilerde derse katilim duzeylerini ve anlamli 6grenmeleri desteklemektedir (Gurbiz &
Gatlioglu, 2003; Goodnough, 2001; Isik & Tarim, 2008). Bu baglamda 6grencilerin ¢oklu zeka alanlarina
uygun olarak ders igi etkinliklerin gesitlendirilmesi onlarin girisimcilik algilarini da pozitif yonde
destekleyebilir.

Coklu zeka alanlarinin girisimci Ozellikleri anlamli bir sekilde yordadigina yonelik calismalar
mevcuttur (Deveci & Aydin, 2017; Demirel vd., 2011). Mevcut calismada sosyal ve mantiksal zeka
alanlarinin girisimcilik algilarini diger zeka alanlarina gére ylksek dizeyde pozitif ve anlamli bir sekilde
yordadigl gortlmistiir. Bu baglamda 6grencilerin ¢oklu zeka alanlarindan sosyal ve mantiksal zeka
dizeylerini gelistirdikce Ogrencilerin girisimcilik algilarinin da artabilecegi sonucuna ulagilabilir.
Girisimcilik ve ¢oklu zeka alanlari lzerine yapilan benzer galismalarda gorsel zeka alaninin girisimcilik
ozelliklerini yordama noktasinda en fazla katki sagladigina yonelik sonuglar bulunmustur (Deveci &
Aydin, 2017; Demirel vd., 2011). Mevcut calismada girisimcilik algisi ile mantiksal zekd arasinda en
ylksek korelasyon bulunmustur ve girisimcilik algisindaki degisimi en iyi yordayan zekd alani da
mantiksal zekad olmustur.

Yapilan asamali regresyon analizi sonucunda girisimcilik algisina en fazla katkida bulunan yordayicilar
siraslyla mantiksal zeka, fen 6grenmeye yonelik risk alma, sosyal ve i¢sel zeka degiskenlerinin oldugu
gorilmustir. Mantiksal zeka, sosyal zeka ve fen 6grenmeye yonelik zihinsel risk alma ve yordayicilarinin
birlikte girisimcilik algisina iliskin toplam varyansin %52’sini agikladigi gorilmistlr. Bu ylizde bizlere
girisimcilik algisindaki %52’lik olumlu degisimi 6grencilerin mantiksal ve sosyal zeka alanlarini gelistirici
etkinlikler ve fen 6grenmeye yonelik zihinsel risk alma becerilerinin gelistirilebilmesiyle saglanabilecegini
gostermektedir. Girisimcilik algisinda i¢sel zeka alaninin da olumlu yonde varyansa etkisi bulunmakta ve
mantiksal zekd, sosyal zekd ve fen 6grenmeye yonelik zihinsel risk alma becerileri ve igsel zeka
alanlarinin birlikte girisimcilik algisina iliskin toplam varyansin yaklasik olarak %53’Gni agikladig
gorulmektedir. Ayrica galismada dogaci zeka, uzamsal zeka, miuziksel zeka, kinestetik zeka ve sozel zeka
yordayici degiskenlerinin toplam varyansa istatistiksel olarak anlamli bir katki saglamadigi belirlenmistir.
Demirel vd. (2011), yaptiklari ¢alismada c¢oklu zeka alanlarinin girisimcilik diisiincesindeki degisimin
yaklasik olarak %40’in1 agikladigi ve girisimcilik diisiincesindeki varyansa ¢oklu zeka alanlarinin etkilerinin
goreli 6nem sirasinin; miiziksel zeka, sosyal zeka, uzamsal zeka, bedensel zeka, dilsel zek3, i¢sel zeka,
dogaci zekd ve matematiksel zekd oldugu sonucuna ulasmislardir. Ve yine bu calismada girisimcilik
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disiincesindeki varyansa bedensel zeka ile dogaci zekanin manidar etkilerinin olmadigi gériilmustir. Bu
sonug mevcut ¢alismanin sonuglariyla tutarhlik géstermektedir.

Artan nufusla birlikte agiga ¢ikan istihdam sorunu vyenilikgi bilgi ve teknolojilerin gelismesiyle
bireylerin kendilerini istihdam etmelerini saglayacak girisimci 6zelliklere sahip olarak donatmalar
gerekliligini glindeme getirmistir. Girisimci 6zellikler 6ncelikle, ekonomi, mihendislik ve isletme gibi
alanlarda galisanlara veya bu alanlardaki tiniversite 6grencilerine kazandirilmaya c¢alisilirken, glinimuzde
egitimin her kademesinde girisimci 6zelliklerin 6grencilere kazandirilmasi amacglanmaktadir (Deveci &
Cepni, 2014). ilkdgretim kademesinden itibaren bu 6zelliklerin kazandirilmasinda fen bilimleri 6gretim
programlarinda yenilikler yapilmistir. 2018 yilinda yenilenen Fen Bilimleri dersi 6gretim programinda
belirlenen sekiz anahtar yetkinlikten biri olan inisiyatif alma ve girisimcilik yetkinliginin yer almasi
ogrencilerin girisimci bireyler olarak yetistirilmesine 6nem verildigini gostermektedir. Bu yetkinlik
bireyleri yalnizca evdeki ve toplumdaki gunliik yasamlarinda degil, ayni zamanda islerinin baglaminin
farkinda olmalarinda ve firsatlari degerlendirebilmelerinde ve daha spesifik beceriler icin bir temel
olusturmada desteklemektedir (MEB, 2018). Ogrencilere fen bilimleri dersi araciligiyla girisimcilik
ozelliklerinin kazandirilmasi onlarin degisen diinya diizenine uygun yetkinlikleri kazanarak kendilerini
istihdam edebilme imkanini saglayacaktir. Calismada sosyal zeka ve mantiksal zekanin girisimcilik algisi
varyansindaki degisime katki oraninin yiiksek oldugu gériilmistir. Ogrenciler kendilerini sosyal acidan
gelistirme firsati buldukca ve problem ¢ézme yeteneklerini de icine alan mantiksal zekd alanlarinda
gelisim sagladikga girisimcilik algilarinin da olumlu yonde gelisecegi séylenebilir.

Calismada ortaokul 6grencilerinin girisimcilik algilari, coklu zeka alanlari ve fene yonelik zihinsel risk
alma becerileri baglaminda incelenmistir. Bu baglamda ilkdgretimden itibaren 6grencilerin girisimcilik
algilarini ve girisimciliklerini etkileyen faktorler farkli kademelerdeki daha blyik 6rneklemlerle
yapilabilir. Calismada mantiksal, sosyal ve igsel zeka alanlari ile fen 6grenmede zihinsel risk alma
becerilerinin girisimcilik algisindaki varyansin yaklasik olarak %53’tGnl agikladigl gorulmistir. Bu
baglamda derslerde 6grencilerin c¢oklu zekad alanlarina gore etkinlikler diizenlenerek 6grencilerin
girisimcilik algilarina etkilerine yonelik deneysel ¢alismalar yapilabilir. Ayrica fen derslerinde 6grencilerin
zihinsel risk alma becerilerini gelistirecek etkinliklerle girisimcilik algilari ve 6zellikleri arasindaki iliskileri
ortaya koymaya yonelik calismalar yurutilebilir.
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Etik Beyannamesi

Bu makalede “Yiksekdgretim Kurumlar Bilimsel Arastirma ve Yayin Etigi Yonergesi” kapsaminda
belirtilen butiin kurallara uydugumu, “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler” bashgi altinda
belirtilen eylemlerden higbirini gerceklestirmedigimi, hicbir ¢ikar catismasinin olmadigini ve olusabilecek
her tirli etik ihlalinde sorumlulugun makale yazarina ait oldugunu beyan ederim.
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