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Abstract: In recent years, educational neuroscience, a new field examining the interaction between neuroscience and education, has gained importance. This field
stands out as an approach that aims to utilize neuroscience research to understand brain functioning and learning processes. Biology teacher candidates are the
cornerstone of biology education and play a crucial role in not only teaching biology topics to students but also guiding them towards learning and using effective
learning strategies. Therefore, the knowledge and understanding of educational neuroscience among prospective biology teachers are of critical importance in
understanding factors that influence learning processes and developing instructional strategies. The aim of this research is to examine the level of understanding
and misconceptions of brain functions from the perspective of educational neuroscience among biology teacher candidates. The study also aims to identify the
knowledge and understanding of prospective biology teachers regarding educational neuroscience and enhance awareness in this field. The research utilized a
qualitative research method called phenomenology. The study group consisted of 16 prospective biology teachers studying at a state university in Turkey. Semi-

structured interview questions were used as the data collection tool, and the obtained data were analyzed through content analysis. The findings were examined

under the categories of "Concept of Educational Neuroscience,” "Relationship between Educational Neuroscience and Unhealthy Food Preferences," "Educational
Neuroscience and Playing Brain Games,” and "Technology Use in Preferred Tasks and Reducing Boredom Threshold." The participants' views regarding the
concept of educational neuroscience, its relationship with unhealthy food preferences, the relationship between playing brain games and cognitive development,
and the use of technology in preferred tasks to reduce the threshold of boredom were revealed. The results of the research highlight the importance of increasing
awareness of educational neuroscience among prospective biology teachers and emphasizing educational neuroscience in teacher training programs.
Additionally, it is recommended to develop effective strategies to reduce conceptual misconceptions regarding brain functioning among teacher candidates.
Keywords: Biology Teacher Candidates, Neuroscience, Educational Neuroscience, Phenomenology
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Oz: Son yillarda, norobilim ve egitim arasindaki etkilesimi inceleyen yeni bir alan olan egitim norobilimi 6nem kazanmugtir. Bu alan, beyin isleyisini ve 6grenme
siireglerini anlamak igin norobilim aragtirmalarindan yararlanmay1 hedefleyen bir yaklagim olarak 6ne ¢ikmaktadir. Biyoloji 6gretmen adaylari, biyoloji egitiminin
temel tagidir ve 6grencilere biyoloji konularini anlatmanin yanu sira onlar1 6grenmeye yonlendirmek ve etkili 6grenme stratejilerini kullanmalarin saglamak gibi
onemli bir rol istlenirler. Bu nedenle, biyoloji 6gretmen adaylarinin egitim norobilimine iliskin bilgi ve anlayislari, 6grenme siireglerini etkileyen faktorleri
anlamada ve Ogretim stratejilerini gelistirmede kritik 6neme sahiptir. Bu aragtirmamn amaci, biyoloji 6gretmen adaylarimin egitim norobilimi perspektifinden
beyin iglevlerini anlama diizeylerini ve yanilgilarimi incelemektir. Arastirma ayrica biyoloji 6gretmen adaylarmin egitim norobilimi hakkindaki bilgi ve
anlayislarini belirlemeyi ve bu alanda farkindaligi artirmay1 hedeflemektedir. Bu arastirmada, nitel aragtirma yontemlerinden olgubilim (fenomenoloji)
kullanilmustir. Aragtirmanin galisma grubunu Tiirkiye'deki bir devlet iiniversitesinde 6grenim goren 16 biyoloji 6gretmen aday1 olusturmaktadir. Veri toplama
araci olarak yar1 yapilandirilmis goriisme sorulari kullanilmig ve elde edilen veriler igerik analizi yontemiyle analiz edilmistir. Bulgular, "Egitsel Sinirbilim
Kavrami1", "Egitsel Sinirbilim ve Sagliksiz Yiyecek Tercihleri Arasindaki Hi§ki", "Egitsel Sinirbilim ve Zeka Oyunlar1 Oynama", "Egitsel Sinirbilim ve Tercih Edilen
Gorevlerde Teknoloji Kullanma" bagliklar: altinda incelenmistir. Katilimcilarin egitsel sinirbilim kavramini, sagliksiz yiyecek tercihleriyle iligkisini, zeka oyunlar1
oynama ile zeka gelisimi arasindaki iligskiyi ve tercih ettikleri gorevlerde teknoloji kullaniminin sikilmaya kars: esik diizeyini azaltma konusundaki goriisleri
ortaya gikmigtir. Aragtirma sonuglari, biyoloji 6gretmen adaylarinin egitim norobilimi hakkindaki farkindaligini artirmak ve 6gretmen yetistirme programlarinda
egitim norobilimine daha fazla vurgu yapmamin 6nemini vurgulamaktadir. Ayrica, 6gretmen adaylarmin beyin isleyisine yonelik kavramsal yamlgilarimni
azaltmak icin etkili stratejilerin gelistirilmesi 6nerilmektedir.
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1. INTRODUCTION

Neuroscience is the branch of science that studies the anatomy, physiology, biochemistry, and biology of
the human nervous system. However, in recent times, many neuroscientists have focused their research on
the relationship between brain development, learning, motivation, emotions, cognitive functions, and
behavior. Therefore, this field of study is also referred to as brain science. According to neuroscientists,
both learning and teaching are natural cognitive functions of the brain and often occur spontaneously
without deliberate instructional practices (Pasquinelli, 2013). Cognitive functions refer to all the processes
and activities that occur in the brain, such as attention, memory, reasoning, problem-solving, decision-
making, and language, which enable raw information acquired through the senses to be transformed into
meaningful knowledge. This interdisciplinary field, known as Cognitive Science, investigates these mental
processes and activities by combining different disciplines such as philosophy, psychology, linguistics, and
computer science. It is necessary to establish specific neural connections in the brain for learning, teaching,
and the expected outcomes resulting from these processes, in other words, for certain cognitive processes
to take place (Antonenko, van Gog, & Paas, 2014).

Education as a social science deals with phenomena related to behaviors described with mental terms (e.g.,
understanding, comprehension, identity), while neuroscience as a biological science deals with physical
phenomena described with bodily terms (e.g., white matter, synapses, hemodynamic response) (Varma,
McCandliss, & Schwartz, 2008). The structural difference between these two disciplines is emphasized as
an obstacle to the development of this new field called educational neuroscience, which emerges as a result
of the interaction between neuroscience, psychology, and education (Devonshire & Dommett, 2010).
Researchers in the field of educational neuroscience seek answers to questions such as how students learn
and how learning changes the brain, and they are interested in translating the findings into meaningful
and applicable instructional practices in the classroom (Howard-Jones et al., 2016). In summary,
educational neuroscience is a new field that uses brain imaging technologies to inform the design of
instructional processes as a way to support learning (De Corte, 2018). As can be seen from the literature,
there is a significant group of critics who approach and criticize educational neuroscience with skepticism.
The main criticism of educational neuroscience is based on the view that education and neuroscience are
two separate worlds that cannot be brought together. The main argument put forward by those who hold
this view is that neuroscience research has not yet demonstrated the expected impact on educational
practices, in other words, the desired transformation has not been achieved in classroom applications. It is
often cited that findings from neuroscience research, such as increased activity in the parietal and prefrontal
regions of the brain during numerical operations, may not provide much guidance for a mathematics
teacher in planning instructional activities (Sigman, Pena, Goldin, & Riberio, 2014). There is a significant
number of educators who hold the view that educational neuroscience will have limited contribution to
the field of education (Clement & Lovat, 2012).

Another argument put forth by those who claim that the contribution of neuroscience to the field of
education is limited is that studies using brain imaging technologies are conducted in restricted laboratory
environments and on isolated tasks. It is argued that the results of such studies may not be instructive for
learning and teaching practices in real classroom environments with socio-cultural contexts. Additionally,
it is emphasized that the use of brain imaging technologies in educational research has technical and
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logistical challenges and requires both expensive equipment and expert support (Stern & Schneider, 2010).
On the other hand, there are those who argue for a close collaboration between education and especially
cognitive neuroscience, and propose that education adopts a biological-psychological-social perspective
(Ceake & Cooper, 2003; De Smedt et al., 2010).

In recent years, with the rapid development of neuroscience research and its increased visibility in society,
it has been observed that many misinterpretations, oversimplifications, and irrelevant generalizations are
made regarding the findings of these studies in the field of education. These distortions, known as
neuromyths, include the following most common ones: (1) we only use 10% of our brain; (2) listening to
classical music, especially Mozart's compositions, increases IQ; (3) the first three years of life are crucial for
the development of synaptic connections in the brain; (4) individuals learn better when they access
information through preferred visual, auditory, or kinesthetic learning channels (styles); (5) individual
differences among students are due to some individuals having a dominant right brain hemisphere, while
others have a dominant left hemisphere; (6) according to Gardner's theory of multiple intelligences,
individuals should be provided with education that is tailored to their specific type of intelligence (Alferink
& Farmer-Dougan, 2010; Dekker et al., 2012; Howard-Jones, 2014; Fischer et al., 2010; Geake, 2008;
Goswami, 2006; Pasquinelli, 2012, 2013).

1.1. Aim of the study

The aim of this research is to determine the knowledge levels and misconceptions of prospective biology
teachers regarding educational neuroscience, with the goal of increasing awareness in this field and
emphasizing the importance of emphasizing educational neuroscience in teacher training programs. It is
of great importance for teacher candidates to possess accurate and up-to-date knowledge, develop a
healthy understanding of brain functioning and learning processes, guide their students with effective
teaching strategies, and create an educational environment free from myths.Additionally, this research
focuses on examining the opinions of prospective biology teachers studying at a state university in Turkey
regarding their understanding of brain functioning in the context of educational neuroscience. The research
question is as follows:

1- In which areas do prospective biology teachers focus on their knowledge levels and
misconceptions regarding educational neuroscience?

1.2. The importance of the study

The focus of the research is the necessity for prospective biology teachers to convey educational content
about learning and the brain and to guide their students towards sustainable learning. A recent study has
revealed that prospective biology teachers hold misconceptions about learning and the brain, which are
largely characterized by "neuromyths,"” even though they have completed neuroscientific coursework
(Grospietsch & Mayer, 2018). Often, the findings of neuroscientific research (= correct base) turn into
scientifically incorrect conclusions due to misunderstandings and exaggerations in teaching and learning.
Examples of these include the existence of learning styles (lacking experimental evidence) or the idea that
the left and right brain hemispheres generally function independently and need to be better connected (=
Brain Gym) (Macdonald et al., 2017). Studies on the adoption of neuromyths by teachers of different
subjects have been conducted in various countries such as the Netherlands, the United Kingdom (Dekker
et al., 2012; Simmonds, 2014), Portugal (Rato, Abreu & Castro-Caldas, 2013), Greece (Deligiannidi &
Howard-Jones, 2015), Switzerland (Tardif, Doudin, Meylan, 2015), Spain (Ferrero, Garaizar, Vadillo, 2016),
China (Pei et al., 2015), Turkey (Karakus et al., 2015; Giilsiin & Koseoglu, 2020; Mercan, Tibi, Altun &
Koseoglu, 2022; Mercan, Altun Koseoglu, 2023), Australia (Bellert & Graham, 2013), Latin America
(Bartoszeck & Bartoszeck, 2012), United States (Lethaby & Harries, 2016), and Canada (Macdonald et al.,
2017). Howard-Jones et al. (2009), Fuentes & Risso (2015), Diindar & Giindiiz (2016), Diivel et al. (2017),
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Canbulat & Kiriktas (2017), Kim & Sankey (2017), Papadatou-Pastou et al. (2017), and Grospietsch & Mayer
(2018) provide evidence regarding the adoption of neuromyths by prospective teachers. Most studies have
found that university students adopt many neuromyths, indicating the need for intervention. However,
intervention studies have not yet been conducted. According to Papadatou-Pastou et al. (2017), studies
should "evaluate prospective teachers' knowledge about neuroscience and their beliefs in neuromyths after
studying neuroscience". As part of university studies, prospective biology teachers who received training
in neuroscience content were found to adopt 11 neuromyths: the existence of learning styles, the
effectiveness of Brain Gym, the idea of information being stored in specific locations (hard drive), learning
differences based on the use of different hemispheres, the optimal learning age being before the age of 3,
logic in the left hemisphere/creativity in the right hemisphere, critical periods in childhood, using only 10%
of our brain, learning during sleep, blocked learning being superior to spaced learning, and the genetic
determination of the number of cells determining learning (Dekker et al., 2012). They also hinder teachers
and students from allocating these resources to more effective theories and methods (e.g., teaching learning
strategies). Grospietsch and Mayer (2018) did not find any differences in the adoption of neuromyths
among first-semester students, advanced students, and postgraduate teacher candidates. Furthermore, the
study demonstrates that neuromyths persist as misconceptions despite the presence of better scientific
concepts. This indicates that even prospective biology teachers are unable to successfully transform their
misconceptions about learning and the brain into scientific concepts during their university teacher
education. Therefore, the previous literature on neuromyths has advocated for further integration of
neuroscience into teacher education (Howard-Jones, 2014), but this does not appear to be sufficient for
rectifying prospective teachers' misconceptions about learning and the brain. As neuroscience knowledge
continues to advance, research in the relevant literature has shown that there is a widespread prevalence
of misconceptions and myths based on brain functioning in educational practices. These myths can lead to
misguidance and misinformation among teacher candidates and educators, resulting in the misuse of
resources and neglect of effective teaching strategies.

This research offers a perspective on identifying the misconceptions of teacher candidates regarding
educational neuroscience and understanding the reasons and effects behind these misconceptions. The
findings can contribute to promoting more knowledge sharing in the education system regarding
educational neuroscience, providing accurate information to teacher candidates, and incorporating
educational neuroscience into teacher training programs.

2. METHOD
2.1. Research design

In this research, the qualitative research method of phenomenology was used. The phenomenon of this
research is the opinions of prospective biology teachers regarding educational neuroscience, with the aim
of understanding their understanding of brain functioning. The phenomenology design is described as the
activity of giving meaning and explanation to various phenomena based on the essence and core of
individuals' experiences (Yildirim & Simsek, 2018). The essence and core of experiences refer to the
"commonalities in people's experiences" and understanding these commonalities is achieved through the
phenomenology design by making conceptual inferences about what a phenomenon exactly means and
looks like (Johnson & Christensen, 2004).

At the center of the phenomenology design is the concept of "phenomenon" or "phenomena,” which refers
to everything experienced within a lived experience. Perception, consciousness, thought, emotion,
memory, language, and other topics are all encompassed within the concept of phenomenon. According to
Vagle (2014), a phenomenon is related to how we relate ourselves to the world in our everyday experiences.
Phenomenological research aims to understand and explain experiences and the firsthand experiences
individuals have within these experiences. The fundamental purpose is to understand and interpret

Bolu Abant Izzet Baysal Universitesi Egitim Fakiiltesi Dergisi- |nlaasc/le(Sa-u1sY:0d ReIq-Rashndasl V1IN

484


https://dergipark.org.tr/tr/pub/aibuelt

Understanding Brain Functions of Biology Teacher Candidates From An Educational Neuroscience Perspective: AQualitative Study With A
Phenomenological Design
(Biyoloji Ogretmen Adaylarinin Egitsel Sinirbilim Perspektifinden Beyin Islevlerini Anlama: Olgubilim Desenli Nitel Bir Aragtirma)

experiences in the deepest and richest way possible. Therefore, in such studies, phenomena are approached
not with an explanatory approach but with a descriptive approach. In this research, the phenomenology
design was chosen to examine the opinions of prospective biology teachers studying at a state university
in Turkey regarding their understanding of brain functioning in the context of educational neuroscience.
The data obtained through the phenomenology design in this research serves as an important source for
the in-depth analysis of qualitative research questions.

2.2, Participants

In this research, a convenience sampling method called purposive sampling was used to create the study
group. Purposive sampling is a sampling technique used in studies where similar cases or groups are
examined (Patton, 2002). In purposive sampling, it is expected that participants with common
characteristics will be included in the research (Yildirim and Simsek, 2018). The common characteristic of
the participants constituting the study group in this research is that they are biology teacher candidates.
The study group consists of 16 participants determined using purposive sampling from prospective
biology teachers studying at a state university in Turkey. The participants in the study group are indicated
as P1, P2, P3, ..., P16. The demographic characteristics of the participants are presented in Table 1.

Table 1.
Demographic characteristics of participants
Demographic Characteristics Frequency (f)
Male 5

Gender Female 11
2nd Class 8

Class 3" Class

Participation in Training Attended 1

Educational

Neuroscience Training Not Training Attended 15

Attended

Total 16

According to Table 1, the demographic characteristics of the participants constituting the study group are
as follows: 5 are male, and 11 are female. In terms of grade levels, 8 participants are in the second year, and
8 participants are in the third year. In terms of participation in educational neuroscience training, 15
participants indicated that they did not attend, while 1 participant indicated that they attended. The
participant coded as K16, who attended educational neuroscience training, stated that they frequently
attended Eye Movement Desensitization and Reprocessing (EMDR) symposiums. The reason for selecting
participants from second and third-year students is that they are students who have taken fundamental
courses related to biology education program and brain functioning.

2.3. Data Collection Instruments

Semi-structured interview questions were used as the data collection instrument in the research to explore
the opinions of prospective biology teachers regarding their understanding of brain functioning in the
context of educational neuroscience. To prepare the semi-structured interview questions, the literature was
reviewed, and a draft interview form was created. The draft questions were presented to domain experts
for their opinions. Expert feedback was sought to check the grammatical accuracy and comprehensibility
of the questions. Based on the feedback received from experts, the semi-structured interview questions
were revised. The interview form prepared includes 3 open-ended questions. In addition, at the beginning
of the interview, there is 1 semi-structured probe question to obtain in-depth answers from the participants
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within the context of their experiences. The questions included in the semi-structured interview form are
provided below:

Probe Question: What does educational neuroscience mean to you?

Semi-Structured Interview Questions: Do you agree or disagree with the statement "Children behave more
carelessly after consuming carbonated beverages and/or snacks (chocolate, chips, etc.)"? Explain your
reasons.

Do you agree or disagree with the statement "Playing brain games on the computer improves our
intelligence"? Explain your reasons. What is the source of your opinion? Where did you acquire this
information?

Do you agree or disagree with the statement "Using technology while doing something we love reduces
our threshold for boredom"? Explain your reasons. What is the source of your opinion? Where did you
acquire this information?

2.4. Data Analysis

Content analysis was used to analyze the data obtained in the research. Content analysis is a type of
analysis that organizes similar concepts and themes to interpret the data (Yildirim & Simsek, 2018).

Content analysis was performed using the qualitative data analysis program MAXQDA 2018 in conjunction
with the analysis stages used by Thomas & Harden (2008). These stages are explained below:

Coding of Findings: In this stage, direct quotations or key concepts extracted from primary studies are
coded by reading them line by line. After all the findings are coded, the second stage can be initiated.

Development of Descriptive Themes: In this stage, the obtained codes are compared based on their
similarities and differences and grouped to form a hierarchical tree structure. Each group is assigned a
theme name. Each theme is created to encompass the definitions and meanings of the grouped codes.

Generation of Analytical Themes: In this stage, while staying close to the findings of the primary studies
in the process of developing themes, new interpretive structures and explanations are generated that go
beyond the primary studies in the process of generating analytical themes. Going beyond the primary
studies requires the use of descriptive themes obtained through inductive analysis to answer the
temporarily suspended research questions. For this purpose, the descriptive themes are compared and
discussed with other researchers to generate more abstract analytical themes.

Ensuring Credibility and Consistency: The most important factor in considering a qualitative research as
a scientific study is credibility and consistency. Therefore, ensuring the credibility and consistency of the
research is essential.

Through content analysis, themes were identified, codes were extracted, and a content analysis suitable for
qualitative research was attempted, and findings were presented. The obtained data were analyzed by
identifying themes and subthemes in line with the objectives of the study.

To ensure the consistency of data analysis in the research, the data were also analyzed by another domain
expert apart from the researcher, and efforts were made to reach consensus. Miles and Huberman's (1994)
consistency formula was used to calculate consensus. The formula is provided below:

Reliability = [Consensus / (Consensus + Disagreement)] x 100

= [112/ (112+12)] x 100 = [112/124] x 100 = 0.903
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As aresult of the analysis, a consensus of 90% was reached between the researcher and the domain expert.
Miles and Huberman (1994) state that research results with a consistency of 70% or higher are considered
to be highly consistent.

In the research, data were collected through individual interviews conducted in the meeting room of the
Department of Biology Education at a state university in Turkey. Accordingly, face-to-face interviews were
conducted with the participants at a convenient time between October 15, 2022, and November 15, 2022.
The duration of individual interviews ranged from 10 to 13 minutes. The resulting data set, obtained by
transcribing the interviews, is 32 pages long.

2.5. Ethical approval

The researcher states that they have shown the necessary sensitivity and adhered to scientific ethical
principles throughout the entire process, from planning to implementation and reporting of the study.

During the research process, the data obtained with the permission of the participants were utilized, and
off-record interviews and assessments were excluded from the scope of the research and not included in
any way. The data obtained from the participants were limited to the scope of the subject. Participants were
not asked unrelated questions. The process of conducting interviews, analyzing data, and reporting was
carried out by the researcher.

Ethical committee= Hacettepe University, Institute of Information Sciences, Research and Publicartion
Ethics Committee

Data of ethical approval = 28.03.2023
The number of ethical approvals= E-35853172-000-00002802185

3. FINDINGS

In this section of the study, the findings obtained from individual interviews conducted with prospective
biology teachers who constituted the study group were analyzed under categories. These categories can be
seen in Table 2.

Table 2.
Categories of Participant Views

Categories

Educational Neuroscience Concept

Relationship Between Educational Neuroscience
Categories of Participant Views and Unhealthy Food Choices

Educational Neuroscience and Playing Brain Games

Educational Neuroscience and Using Technology in

Preferred Tasks

As seen in Table 2, the categories related to participant views have been presented in order. These
categories consist of Educational Neuroscience Concept, Educational Neuroscience and Unhealthy Food
Choices Relation, Educational Neuroscience and Playing Brain Games, and Educational Neuroscience and
Using Technology in Preferred Tasks:

3.1.Educational neuroscience concept

The participants' views on the concept of educational neuroscience are presented in Table 3.
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Table 3.

Participants’ Views on the Educational Neuroscience Concept

Category Themes Frequency (f)
The Impact of Learned Information on the )
Brain
Structure and Functioning of Neurons 5
Structure and Functioning of the Body 1

Educational Psychological Effects 1

Neuroscience Concept Nervous System 5
Structure and Functioning of the Brain 4
Brain Education 1
Educational Dimension of the Nervous )

System

As seen in Table 3, the participants' views on the concept of educational neuroscience are categorized as:
The Impact of Learned Information on the Brain (2), Structure and Functioning of Neurons (5), Structure
and Functioning of the Body (1), Psychological Effects (1), Nervous System (5), Structure and Functioning
of the Brain (4), Brain Education (1), and Educational Dimension of the Nervous System (2). Some examples
of participant responses related to these themes are provided below:

"I haven't researched much, but it could be about the impact of learned information on the brain,
the changes it creates in the brain, it could be about the transmission of neurons, how the interactions
between neurons occur, what kind of changes happen.” (The Impact of Learned Information on
the Brain; Structure and Functioning of Neurons) (P1)

"Our body consists of nerves, it might explain the functioning of these nerves, its contribution to
us, the functioning of the body, its effects on our body movements and psychologically.” (Structure
and Functioning of the Body; Psychological Effects) (P2)

"It might include information about the structure and functioning of the nervous system, it could
be a broader aspect of the nervous system.” (Nervous System; Structure and Functioning of the
Brain) (P3)

"I think it could be about brain education. It could be about nerves, their functioning, and their
relation to the brain.” (Brain Education; Structure and Functioning of Neurons) (P4)

"Neuroscience is a discipline that studies neurons and the nervous system. It also examines nervous
system disorders. Educational neuroscience is about teaching neuroscience, the educational aspect
of it.” (Educational Dimension of the Nervous System) (P5)

3.2.Educational and unhealthy food choices

The participants' views on the relationship between educational neuroscience and unhealthy food choices
are presented in Table 4.
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Table 4.

Participants’ Views on Educational Neuroscience and Unhealthy Food Choices

Category Themes ffﬁequency
Motivation 1
Those Who Believe There Is No Reward 1
Relationship Between Individual Characteristics 2
Educational Neuroscience and Physiological Effects 1
Unhealthy Food Choices Psychological Effects 1
Individual Behaviors 2
Individuals' Experiences 7
Educational N Experiences of Reference 1
Netroscience Source of Opinion Groups
Visual Media 1
and Lessons 1
Unhealth}f Those Who Believe There Is a Irregular Lifestyle
Food Choices . . 1
Relationship Between
Eiiiii%r;a;i?gigizse and Individual Behaviors 8
Individual Experiences 5
Popular Science Websites 2
Source of Opinion Social Media 3
Educational Field of 1
Study

As seen in Table 4, the participants' views on the relationship between educational neuroscience and
unhealthy food preferences have been categorized as follows: those who believe there is no relationship
between educational neuroscience and unhealthy food preferences (8) and their sources of opinion (10),
and those who believe there is a relationship between educational neuroscience and unhealthy food
preferences (9) and their sources of opinion (10).

The category of those who believe there is no relationship between educational neuroscience and unhealthy
food preferences (8) has been categorized into Motivation (1), Reward (1), Individual Characteristics (2),
Physiological Effects (1), Psychological Effects (1), and Individual Behaviors (2). Here are some examples
of participant responses related to these themes:

"I personally think that eating junk food motivates me when I do something, because I enjoy it. It
becomes a motivating factor for me. When I think about children, I used to be a volleyball coach, and
when we told the children that we would get them chocolate after the training, they became more
motivated. When I think about it as a reward, I can consider it as a motivating factor. I haven't read
any sources on this topic, but if I think about it as a reward, I wouldn't think that they would behave
carelessly, so I don’t agree with this view."” (Effect of Motivation; Reward) (P1)

"I don’t think that behaviors are related to drinks or food. I don’t think that hyperactivity in children
develops based on their nutrition. For example, [ wasn't a naughty child, nor was I irregular, but
my sibling, who consumed more junk food than me, is not naughty either, he is well-behaved.”
(Individual Characteristics) (P3)

"I don't think that these types of foods have a direct impact on behaviors. They may have more of a
physiological effect; I don’t think they directly affect us psychologically. Junk food may have a
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physiological effect on physical appearance, but in terms of behavior, which includes psychology, 1
don’t think that food has an impact.” (Physiological Effects; Psychological Effects) (P4)

"Because children don't have consciousness, if they consume too many unhealthy foods carelessly,
there is a higher chance of being careless. I believe that our nutrition has an impact on our behavior.”
(Individual Behaviors) (P5)

The category of Opinion Source (10) has been categorized into Individual Experiences (7), Reference Group
Experiences (1), Media (1), and Lessons (1). Here are some examples of participant responses related to
these themes:

"I haven't read any sources on this topic, but if I think about it based on my own experiences...”
(Individual Experiences) (P1)

"I can’t give you a definite source, but in daily life, we come across such information. For example,
when we drink milk or eat yogurt and feel sleepy afterward, it can be an example of this. We often
encounter this kind of information in daily life, but we don’t verify its accuracy. Most of it is hearsay.
These kinds of conversations often come up at home while watching TV. We had a discussion about
food and obesity in class.” (Individual Experiences; Reference Group Experiences; Visual
Media; Lessons) (P5)

The category of those who believe there is a relationship between educational neuroscience and unhealthy
food preferences (9) has been categorized into Irregular Lifestyle (1) and Individual Behaviors (8). Here are
some examples of participant responses related to these themes:

"I have read a lot of things about how if we don't pay attention to children’s nutrition and health at
an early age, it will be bad for them in later years, and if a healthy eating awareness is not instilled
in early ages, their lives will be irregular. But I can’t provide a specific source, but I have seen and
read many things about it.” (Irregular Lifestyle) (P2)

"I think that unhealthy food and nutrition can have an impact on behavior. These types of foods are
harmful because they can lead to obesity, and I think they can also have an impact on behavior.”
(Individual Behaviors) (’6)

"Too much sugar can cause focus problems in children, which can lead to more carelessness.”
(Individual Behaviors) (IP9)

The category of Opinion Source (10) has been categorized into Individual Experiences (5),
Popular Science Websites (2), and Social Media (3). Here are some examples of participant
responses related to these themes:

"I may have come across such information from various sources in bits and pieces. I may have
encountered it on Evrim Agaci [a popular science websitel, and I also follow many scientific pages
on social media. I have read a few studies on this topic, but I can’t remember where or when I read
them.” (Popular Science Websites; Social Media) (P2)

"I have never read any articles on this topic, but if I think based on my siblings’ experiences, my
sibling consumes a lot of junk food and is very naughty. My sibling is very active and hyperactive.
However, I haven't read anything related to this. I haven't come across any scientific content.”
(Individual Experiences) (P6)

"I am a biology education student, and during my education, I learned that we should use natural
options, but I don’t have a specific source. However, based on my education, I came to this
conclusion.” (Educational Field of Study) (P10)
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3.3.Educational neuroscience and playing brain games

The participants' views on playing brain games with educational neuroscience are provided in Table 5.

Table 5.
Participants’ Views on Playing Brain Games with Educational Neuroscience
Category Themes Frequency (f)
Relationship between Playing Development of Cognitive 10
Brain Games with Skills
Educational Neuroscience
and Development of Improving Brain 4
Intelligence Skills Functions
Written Media 1
Internet Websites 2
Visual Media 1
o Documentaries 1
Source of opinion
Reference Group
Playing Brain Experiences 1
Games with Social Media 3
Educational

Personal Experiences

Neuroscience Both those who believe there o
] ] ] Mediating Role Effect on
is a relationship and those . 2
. . Intelligence Development
who don't believe
Internet Websites 1

Source of opinion .
Personal Experiences

Individual Characteristics 2
Those who believe there is no

relationship between

. . Experience 1
Educational Neuroscience
and Playing Brain Games:
Source of opinion Personal Experiences 2

As seen in Table 5, participants' views regarding the playing of educational neuroscience and brain games
are categorized as follows: Those who believe there is a relationship between Educational Neuroscience
and Playing Brain Games (14), Source of Opinion (10); Those who believe it is both related and unrelated
(2), Source of Opinion (2); Those who believe there is no relationship between Educational Neuroscience
and Playing Brain Games (3), Source of Opinion (2).

The category of Those who believe there is a relationship between Educational Neuroscience and Playing
Brain Games (14) is further categorized as follows: Development of Cognitive Skills (10) and Improving of
Brain Functions (4). Below are some examples of participant responses related to these themes:

"If there is a high-quality source and it is played, its effect can be observed. I believe that brain games
we generally know such as Sudoku and puzzles contribute to cognitive development.”
(Development of Cognitive Skills) (P1)
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"Playing brain games on the computer allows us to practice rather than improve our intelligence
directly. Those practices may indirectly enhance our intelligence over time.” (Development of
Cognitive Skills) (P2)

"Playing brain games on the computer may help reduce our reaction time when faced with a problem.
If we are solving a problem for a longer time, playing brain games might help solve it in a shorter
time, but I don't think it can develop intelligence from scratch. We can say it enhances existing
intelligence.” (Improving of Brain Functions) (P4)

"We cannot say that playing a computer game suddenly increases our ability to solve math
problems, but I think there may be different effects.” (Improving of Brain Functions) (P7)

The category of Source of Opinion (10) is further categorized as follows: Personal Experiences of
Individuals (7), Experiences of Reference Groups (1), Media (1), and Course (1). Below are some examples
of participant responses related to these themes:

"I think I read such an article on one of the pages of the newspaper, it must be Habertiirk. It
mentioned that brain games are played in schools in the UK, but I don’t know how true it is because
I didn’t investigate its accuracy. However, I only read the article stating that brain games are being
played. Such information also circulates on the internet, but it depends on the type of game and its
source.” (Written Media; Internet Websites) (P1)

"When I watch documentaries on channels like National Geographic or TLC on television.” (Visual
Media; Documentary) (P2)

"I haven't read any scientific content on this topic or come across any, but based on my
surroundings, some of my friends play a lot of brain games, and I can say that their intelligence is
higher than mine and they are more practical-minded.” (Experiences of Reference Groups) (P3)

"I come across these kinds of short articles frequently while doing research on different topics and
on social media.” (Social Media) (P6)

"This idea is entirely my personal opinion. I haven't come across any scientific content, but in a
documentary called "Mind Games’ that I watched, experiments were conducted by playing such
games. Maybe I can say that based on that documentary, which was shown on the National
Geographic channel. I love documentaries and watch them often. Regardless of the topic, I usually
enjoy watching documentaries on biology.” (Personal Experiences of Individuals;
Documentary) (P7)

The category of Both Related and Unrelated (2) is further categorized as the Role of Mediating Role Effect
on Intelligence Development (2). Below are some examples of participant responses related to this theme:

“In the developmental period, which is the period of intense brain plasticity, i.e., childhood,
development, adolescence, I think playing brain games that promote neural connections may have a
role in cognitive development. However, I still believe that its effect is small and I may not think it
has a significant impact. I can say that it might increase it to a considerable extent.” (Mediating
Role Effect on Intelligence Development) (P11)

The category of Source of Opinion (2) is further categorized as follows: Personal Experiences of Individuals
(1) and Internet Websites (1). Below are some examples of participant responses related to these themes:

"I read that playing games that improve intelligence or strengthen memory during the
developmental period stimulates neural connections and helps increase memory and think quickly.
I read that article about 3-4 years ago, also in a foreign source, but I don’t remember. However, it
was an article with a source.” (Internet Website) (P11)
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The category of Those who believe there is no relationship between Educational Neuroscience and Playing
Brain Games (3) is further categorized as follows: Individual Characteristics (2) and Experience (1). Below
are some examples of participant responses related to these themes:

"Nowadays, children grow up in front of screens, their interest in physical objects is much less
compared to something on the screen, they show much more interest in screens. However, I don't
think that playing a game on the screen would develop their intelligence. Because I think intelligence
can develop through interaction, experience, and physical touch.” (Individual Characteristics;
Experience) (P13)

The category of Source of Opinion (2) is further categorized as follows: Personal Experiences of Individuals
(2). Below are some examples of participant responses related to this theme:

"I have no scientific source or study that I can refer to. It's entirely my own interpretation.”
(Personal Experiences of Individuals) (P13)

3.4.Educational neuroscience and using technology in preferred tasks

Table 6 presents the views of the participants who constitute the study group regarding the use of
technology in the production of preferred jobs with educational neuroscience.

Table 6.
Participants’ Views on the Use of Technology in the Production of Preferred Jobs with Educational
Neuroscience
Category Themes Frequency (f)
Those who believe there is Support for Learning 6
relationship between the
Use of Technology in the Motivation for 3
Production of Preferred Jobs Preferred Job
and Educational
Neuroscience Efficient Time 1
Management
Use of Technology Personal Experiences .
in the Production of  gource of Opinion of Individuals
Preferred Jobs with Web 2.0 Tools 1
Educational Written Text 1
Neuroscience Those who believe there is Motivation for 5
no relationship between the  Preferred Job
Use of Technology in the Visual Problem- 1
Production of Preferred Jobs Solving Skills
and Educational Intervention Effect 1
Neuroscience on Cognitive Skills
Personal Experiences 6
o of Individuals
Source of Opinion .
Professional ,
Experience
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As seen in Table 6, participants' views on the use of technology in the production of preferred jobs with
educational neuroscience are categorized as follows: Those who believe there is a relationship between the
Use of Technology in the Production of Preferred Jobs and Educational Neuroscience (10), Source of
Opinion (9); Those who believe there is no relationship between the Use of Technology in the Production
of Preferred Jobs and Educational Neuroscience (7), and Source of Opinion (7).

The category of Those who believe there is a relationship between the Use of Technology in the Production
of Preferred Jobs and Educational Neuroscience (10) is further categorized as follows: Support for Learning
(6), Motivation for Preferred Job (3), and Efficient Time Management (1). Below are some examples of
participant responses related to these themes:

"When I read the lecture notes of a course, there can be unfamiliar words or things that I can’t
visualize. After conducting research on the internet to fill in my missing knowledge, I can continue
my work in the same way. Therefore, when a technological device is involved in the work, when we
use technology, I can better understand and visualize some information, and then understand it
better and continue my work.” (Support for Learning) (P1)

"If we are doing a job that we love, no matter what we use, I don’t think technology usage will
negatively affect our enjoyment. I don’t think boredom is related to technology because it is being
used at that time, whether we use it or not does not have a positive or negative effect on our
boredom.” (Motivation for Preferred Job) (P3)

"Playing brain games on the computer may help reduce our reaction time when faced with a problem.
If we are solving a problem for a longer time, playing brain games might help solve it in a shorter
time, but I don’t think it can develop intelligence from scratch. We can say it enhances existing
intelligence.” (Enhancement of Brain Functions) (P4)

"When doing a job we love, using technology may reduce the time we spend on it and lower our
threshold for getting bored.” (Efficient Time Management) (P6)

The category of Source of Opinion (9) is further categorized as follows: Personal Experiences of Individuals
(7), Web 2.0 Tools (1), and Written Text (1). Below are some examples of participant responses related to
these themes:

"I haven't researched much on this topic, but if I were to give an example based on my own
experiences and observations” (Personal Experiences of Individuals) (P1)

"I usually follow Khan Academy and YouTube academically. However, I haven't come across a
study on this subject.” (Web 2.0 Tools) (P4)

"I haven't come across any scientific content on this. However, I might have read it in passing from
experiments mentioned in paragraphs.” (Written Text) (P15)

The category of Those who believe there is no relationship between the Use of Technology in the Production
of Preferred Jobs and Educational Neuroscience (7) is further categorized as follows: Motivation for
Preferred Job (5), Visual Problem-Solving Skills (1), and Intervention Effect on Cognitive Skills (1). Below
are some examples of participant responses related to these themes:

"If I am already doing a job that I love, whether I use technology or not, it will not affect my boredom.
Using technology when doing a job that I don't like may prevent boredom, but I don’t think it will
have an impact on a job that I love.” (Motivation for Preferred Job) (P2)

"I still use a dictionary. Playing chess on the computer or on the table is very different. Technology
may work in terms of preventing boredom.” (Motivation for Preferred Job) (P8)
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"If a person has high visual intelligence and uses the technological device to support their visual
intelligence, it may reduce their boredom level. Therefore, it may not lower our threshold but instead
increase it.” (Visual Problem-Solving Skills) (P11)

"With more visual stimuli, we can gather our attention more easily. In our principles and methods
of instruction class, our teacher mentioned that the more monotonous the learning environment is,
the more students’ concentration level decreases. It was mentioned that the more different stimuli
there are, the higher our level of attention will be.” (Intervention Effect on Cognitive Skills) (P16)

The category of Source of Opinion (7) is further categorized as follows: Personal Experiences of Individuals
(6) and Professional Experience (1). Below are some examples of participant responses related to these
themes:

"I have no scientific source or study that I can refer to. It's entirely my own interpretation.”
(Personal Experiences of Individuals) (P13)

"From my undergraduate teacher.” (Professional Experience) (P16)

4. DISCUSSION and RESULTS

This study aims to examine the views of prospective biology teachers on educational neuroscience. It is
important to support the findings with the relevant literature to contribute to previous studies in the field
and discuss the results of the research in a more comprehensive framework. Based on the findings of this
study, the following are discussed below, taking into account the relevant literature:

Findings under the category of "Concept of Educational Neuroscience" include the participants' views on
the concept of educational neuroscience. The participants focused on the impact of acquired knowledge on
the structure and functioning of the brain. These findings indicate that educational neuroscience supports
brain-based approaches in learning processes. Studies have also examined the impact of educational
neuroscience on learning processes. For example, Goswami (2006) emphasized that educational
neuroscience can help optimize learning and teaching strategies. Similarly, Carey (2014) stated that
educational neuroscience could play a significant role in understanding the brain-based mechanisms in
learning processes. These studies highlight the potential contribution of educational neuroscience to
learning processes. Regarding the concept of educational neuroscience, participants' views were analyzed
under various sub-themes. Participants focused on topics such as the impact of acquired knowledge on the
brain, the structure and functioning of neurons, the structure and functioning of the body, the nervous
system, and brain structure and functioning. These findings indicate that the concept of educational
neuroscience focuses on the neural processes that underlie learning processes. Similarly, a review by
Howard-Jones (2014) discusses how educational neuroscience can be used to make learning and teaching
strategies more effective. The research highlights the connection between understanding the brain
mechanisms underlying learning processes and transferring this knowledge to pedagogical practices.

Findings under the category of "Relationship between Educational Neuroscience and Unhealthy Food
Preferences" reflect the participants' views on the relationship between educational neuroscience and
unhealthy food preferences. The findings show that there are different views among the participants in this
regard. Similarly, studies on this topic have yielded various results. For instance, Burrows et al. (2019)
stated that dietary habits can affect cognitive development and unhealthy food consumption can have
negative effects on cognitive functions. However, another study by Pasquinelli (2012) revealed that the
effects of epigenetic mechanisms on unhealthy food preferences are more complex. These variations
indicate that participants consider various factors while discussing the relationship between educational
neuroscience and unhealthy food preferences. Another important issue is the relationship between
educational neuroscience and unhealthy food preferences. Some participants believe that unhealthy food
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preferences are associated with factors such as motivation, reward, and individual characteristics
(Pasquinelli, 2012), while others have rejected this relationship (Bowers, 2016). These differences indicate
the need for further research on unhealthy food preferences and their behavioral effects in educational
neuroscience. A study by Carey (2014) examines the effects of dietary habits on brain functions and,
consequently, their potential effects on learning and behavior.

Findings under the category of "Playing Brain Games and Cognitive Skills" reflect the participants' views
on the effects of playing brain games with educational neuroscience. Some participants believe that brain
games contribute to the development of cognitive skills, while others question this relationship. Research
on this topic has shown that brain games can enhance cognitive functions such as attention, memory, and
problem-solving. For example, Green and Bavelier (2012) found that video games can improve attention
control and increase memory capacity. However, more research is needed to understand the effects of brain
games more comprehensively. A review by Bavelier, Green, and Dye (2010) revealed that video games are
only effective for specific cognitive skills, and their impact on general intelligence is uncertain. These
conflicting findings indicate the need for further research to better understand the relationship between
educational neuroscience and brain games. The relationship between educational neuroscience and brain
games is also a controversial issue. While some participants believe that brain games contribute to the
development of cognitive skills (Galli & Zayas, 2019), others question this relationship (Varma, McCandliss
& Schwartz, 2008). Research in this area suggests that brain games can enhance cognitive skills but more
studies are needed to explore how this effect can be integrated into general learning and educational
processes. For example, a review by Goswami (2006) addresses the relationship between the development
of cognitive skills and learning.

Findings under the category of "Technology Use in Preferred Tasks and Educational Neuroscience" reflect
the participants' views on the relationship between using technology in preferred tasks and educational
neuroscience. The participants mentioned that using technology in preferred tasks supports learning,
provides motivation, and facilitates efficient time management. These views align with the literature
supporting the role of technology in education. The concepts of "digital natives" and "digital immigrants"
introduced by Prensky (2001) emphasize that the new generation of students is more familiar with
technology, and technology can be used as an effective tool in education. A meta-analysis by Sitzmann
(2011) found that computer-based simulation games can support instructional activities and enhance
learning. These studies highlight the need for further research on the potential relationship between
educational neuroscience and technology use.

In conclusion, this study examines the views of prospective biology teachers on educational neuroscience
and is supported by scientific studies in the literature. The findings indicate that educational neuroscience
can support brain-based approaches in learning processes and can be associated with topics such as
unhealthy food preferences, playing brain games, and technology use. However, further research is needed
in these areas. Future studies will help us better understand how educational neuroscience can be
integrated into educational processes, how it can be used to promote healthy eating habits, how the effects
of brain games can be optimized, and how technology can support learning experiences. Finally, the
relationship between technology use in preferred tasks and educational neuroscience is also a debatable
topic. Participants mentioned that using technology in preferred tasks can support learning, provide
motivation, and facilitate efficient time management. Research in this area examines the role of educational
technologies and discusses how they can be integrated into pedagogical approaches (Howard-Jones, 2014).
A study by Bowers (2016) addresses how educational technologies can be integrated and how they can
impact student achievement.

Based on the findings of this study and the existing literature, the following recommendations are proposed
for further research in the field of educational neuroscience:
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Educational neuroscience and education integration: More research should be conducted to better
understand the relationship between educational neuroscience and educational processes. Understanding
how learning and teaching strategies are related to brain functioning can help create more effective and
efficient learning environments. Studies should explore how educational neuroscience can be integrated
into educational programs, included in teacher training processes, and reflected in classroom practices.

Healthy eating and educational neuroscience: The findings suggest a potential relationship between
unhealthy food preferences and educational neuroscience. Further comprehensive studies are needed to
understand the impact of dietary habits on learning and cognitive functions. Additionally, research should
focus on how educational neuroscience can be used to promote healthy eating habits and examine the
effects of nutrition education on brain health.

Brain games and cognitive skills: More research is needed to better understand the effects of brain games
on cognitive skills. While participants had diverse views, some studies have shown that brain games can
contribute to the development of attention, memory, and problem-solving skills. Advanced studies should
investigate which types of games are more effective for specific populations and in different learning
contexts to optimize the impact of brain games.

Technology and educational neuroscience: The role of technology in education is rapidly expanding. More
research should be conducted on how educational neuroscience can be integrated with technology use and
how it can support learning experiences. Studies should explore the use of interactive simulations, virtual
reality, artificial intelligence, and other technology-based tools in learning processes, their impact on
learning outcomes, and their effect on student motivation. It is important for teachers to keep their
knowledge of educational neuroscience up to date and learn how to integrate this knowledge into
classroom practices. Teacher education programs should include foundational knowledge on educational
neuroscience and teach teachers how to utilize this knowledge. Additionally, teachers should be
encouraged to follow educational neuroscience research and stay informed about the latest developments.

These recommendations aim to advance research in the field of educational neuroscience and enhance
learning processes. Further research and implementation can contribute to the integration of educational
neuroscience into pedagogical approaches and improve students' learning experiences.
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GENISLETILMIS OZET
1. GIRIS

Son yillarda, norobilim ve egitim arasindaki etkilesimi inceleyen yeni bir alan olan egitim norobilimi 6nem
kazanmistir. Bu alan, beyin isleyisini ve dgrenme siireglerini anlamak icin norobilim arastirmalarindan
yararlanmay1 hedefleyen bir yaklasim olarak one ¢ikmaktadir. Biyoloji 6gretmen adaylari, biyoloji
egitiminin temel tasidir ve Ogrencilere biyoloji konularini anlatmanin yani sira onlar1 6grenmeye
yonlendirmek ve etkili 6grenme stratejilerini kullanmalarini saglamak gibi 6nemli bir rol iistlenirler. Bu
nedenle, biyoloji 6gretmen adaylarinin egitim norobilimine iliskin bilgi ve anlayislari, 6grenme siireglerini
etkileyen faktorleri anlamada ve 6gretim stratejilerini gelistirmede kritik 6neme sahiptir. Bu baglamdan
yola cikilarak arastirmanin amaci, biyoloji 6gretmen adaylarinin egitim norobilimi perspektifinden beyin
islevlerini anlama diizeylerini ve yanilgilarini incelemektir. Arastirma biyoloji 6gretmen adaylarinin egitim
norobilimi hakkindaki bilgi ve anlayislarin1 belirlemeyi ve bu alanda farkindaligi artirmay:
hedeflemektedir. Ayni1 zamanda, arastirma, biyoloji 6gretmen adaylarinin beyin isleyisi hakkindaki
yarulgilar1 ve bu yanilgilarin nedenleri ve etkileri konusunda anlayis saglamay1 amaglamaktadir.

Bu arastirma, biyoloji 6gretmen adaylarmin egitim norobilimi perspektifinden beyin islevlerini dogru bir
sekilde anlamalarin1 ve yamilgilarindan armnmalarini saglamay: amaglamaktadir. Egitim norobilimi,
Ogrenme siireglerini etkileyen faktorleri anlamada ve etkili 6gretim stratejileri gelistirmede biiyiik bir
potansiyele sahiptir. Bu calismanin bulgulari, biyoloji 6gretmen adaylarina dogru ve giincel bilgi saglama,
beyin isleyisini anlama konusunda farkindaligi artirma ve egitim norobilimini Ogretmen egitim
programlarina daha iyi entegre etme cabalarin1 destekleyebilir. Ayrica, bu arastirma, egitim ndrobilimi
alaninda daha fazla calisma ve bilgi birikimine katkida bulunarak, 6gretmen adaylarinin beyin isleyislerine
yonelik kavram yanilgilarini azaltmaya yonelik etkili stratejilerin gelistirilmesine yardimci olmayi
hedeflemektedir.

2. YONTEM

Bu arastirmada, nitel aragtirma yontemlerinden olgubilim (fenomenoloji) kullanilmistir. Bu arastirmanin
olgusu biyoloji 6gretmen adaylarinin beyin islevlerini anlamlandirmak amaciyla sahip olduklar: egitsel
sinirbilime yonelik goriisleridir. Arastirmada olgubilim deseni, Tiirkiye’de bir devlet iiniversitesinde
O0grenim goren biyoloji 6gretmen adaylarinin beyin islevlerini anlamlandirmak amaciyla sahip olduklar:
egitsel sinirbilime yonelik goriislerinin ele alinmas1 amaciyla segilmistir. Arastirmada olgubilim deseni ile
elde edilen veriler, nitel arastirma sorularinin derinlemesine analizinde 6nemli bir kaynaktir.

Arastirmanin calisma grubu, benzesik ornekleme ile olusturulmustur. Bu arastirmanin ¢alisma grubunu
olusturan katilimcilarin ortak 6zelligi ise biyoloji 6gretmen aday1 olmalaridir. Arastirmanin ¢alisma grubu
Tiirkiye’de bir devlet {iniversitesinde 6grenim goren biyoloji 6gretmen adaylarindan amacli 6rnekleme
yontemlerinden benzesik Orneklemesi kullanilarak belirlenen 16 katihimcidan olusturmaktadir.
Arastirmanin ¢alisma grubunu olusturan katilimcilar; K1,K2, K3, ..., K16 seklinde belirtilmistir.

Arastirmada veri toplama araci olarak biyoloji 6gretmen adaylarnin beyin islevlerini anlamlandirmak
amaciyla sahip olduklar egitsel sinirbilime yonelik goriislerinin ele alind1g1 yar1 yapilandirilmig goriisme
sorular1 kullanilmistir. Yar1 yapilandirilmis goriisme sorular1 hazirlamak amaciyla alanyazin incelenmis
ve taslak goriisme formu hazirlanmistir. Taslak sorular alan uzmanlarinin goriisiine sunulmustur.
Sorularin dil bilgisi agisindan dogrulugu ve anlasilir olma durumunu denetlemek igin ise goriis alinmistir.
Uzmanlardan gelen doniitler dogrultusunda yar: yapilandirilmis goriisme sorular: diizenlenmistir. Buna
gore hazirlanan goriisme formunda 3 agik uglu soru yer almistir. Ayrica goriismenin baslangicinda
arastirmanin amacina gore katilimcilarin deneyimleri baglaminda derinlemesine yanitlar alabilmek icin 1
yar1 yapilandirilmis sonda/sondaj sorusu yer almaktadir. Arastirmada elde edilen verilerin analizinde
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igerik analizi kullanilmugtir. Igerik analizi yoluyla temalar belirlenmis, kodlar cikartilmis, nitel aragtirmaya
uygun bir igerik ¢Ozlimlemesi yapilmaya calisilmis ve bulgular sunulmustur. Elde edilen veriler,
¢alismanin amaglar1 dogrultusunda temalar ve alt temalar tanimlanarak analiz edilmistir.

3. BULGULAR, TARTISMA ve SONUC

Bu ¢alismanin sonuglarina gore, biyoloji 6gretmen adaylariyla yapilan bireysel goriismelerden elde edilen
bulgular, kategorilere gore analiz edilmistir. Bulgular, "Egitsel Sinirbilim Kavrami", "Egitsel Sinirbilim ve
Sagliksiz Yiyecek Tercihleri Arasindaki Higki", "Egitsel Sinirbilim ve Beyin Oyunlar1 Oynama", "Egitsel
Sinirbilim ve Tercih Edilen Gorevlerde Teknoloji Kullanma" kategorileri altinda incelenmistir.
Katilimcilarin egitsel sinirbilim kavrami, egitsel sinirbilim ve sagliksiz yiyecek tercihleri arasindaki iliski,
egitsel sinirbilim ve beyin oyunlar1i oynama, tercih edilen gorevlerde teknoloji kullanma konularindaki

goriisleri analiz edilmistir.

"Egitsel Sinirbilim Kavrami" kategorisinde, katilimcilarin &grenilen bilginin beyin {izerindeki etkisi,
noronlarin yapisi ve isleyisi, viicudun yapis1 ve isleyisi, psikolojik etkiler, sinir sistemi, beyin yapisi ve
isleyisi, beyin egitimi, sinir sisteminin egitsel boyutu gibi alt temalar altinda goriisleri belirlenmistir.
Katilimcilarin bu konudaki goriisleri, egitsel sinirbilim kavraminin 6grenilen bilginin beyindeki etkisi,
noronlarin yapisi ve isleyisi gibi konulari igerdigini ifade etmislerdir.

"Egitsel Sinirbilim ve Sagliksiz Yiyecek Tercihleri Arasindaki Higki" kategorisinde, katihmcilarin egitsel
sinirbilim ile sagliksiz yiyecek tercihleri arasindaki iliskiye yonelik goriisleri incelenmistir. Bu kategori
altinda, egitsel sinirbilimin saghksiz yiyecek tercihleriyle iliskisi olmadigini diisiinenlerin ve bu gortisleri
destekleyen kaynaklarinin yani sira, egitsel sinirbilimin sagliksiz yiyecek tercihleriyle iliskisi oldugunu
diisiinenlerin ve bu goriisleri destekleyen kaynaklarinin goriisleri sunulmustur. Katihmcilar, sagliksiz
yiyecek tercihlerinin motivasyon, 6diil, bireysel ozellikler, fizyolojik etkiler, psikolojik etkiler, bireysel
davraniglar gibi alt temalar altinda incelendigini ifade etmislerdir.

"Egitsel Sinirbilim ve Zeka Oyunlar1 Oynama" kategorisinde, katilimcilarin egitsel sinirbilimle beyin
oyunlari oynama konusundaki gortisleri incelenmistir. Bu kategori altinda, beyin oyunlarinin bilissel
becerilerin gelisimine katki sagladigini diisiinenlerin goriisleri ve bu konudaki kaynaklar: ile egitsel
sinirbilimle beyin oyunlar1 oynamanin zeka fonksiyonlarmi gelistirdigini diisiinenlerin goriisleri ve
kaynaklar1 sunulmustur. Katilimcilar, bilissel becerilerin gelisimi, beyin fonksiyonlarmin gelistirilmesi gibi
alt temalar altinda gortislerini ifade etmislerdir.

"Egitsel Sinirbilim ve Tercih Edilen Gorevlerde Teknoloji Kullanma" kategorisinde ise katilimcilarin tercih
ettikleri islerde teknoloji kullanimiyla egitsel sinirbilim arasindaki iliski hakkindaki gortisleri incelenmistir.
Bu kategori altinda, tercih edilen islerde teknoloji kullanimiyla 6grenmeyi destekleme, tercih edilen ise
motivasyon saglama, verimli zaman yonetimi gibi alt temalar altinda goriisler belirlenmistir. Katilimcilar,
bu konudaki goriislerini kisisel deneyimler, web 2.0 araglari, yazili metinler gibi kaynaklarla
desteklemislerdir.

Sonug olarak, bu arastirma biyoloji 0gretmen adaylarnin egitsel sinirbilim hakkindaki goriislerini
incelemekte ve literatiirdeki bilimsel c¢alismalarla desteklenmektedir. Bulgular, egitsel sinirbilimin
6grenme siireclerinde beyin temelli yaklagimlar: destekleyebilecegini ve sagliksiz yiyecek tercihleri, beyin
oyunlar1 oynama ve teknoloji kullanimi gibi konularla iligkilendirilebilecegini gostermektedir. Ancak, bu
konularda daha fazla aragtirma yapilmasi gerekmektedir. ileri galismalar, egitsel sinirbilimin egitim
sireglerinde nasil entegre edilebilecegini, saglikli beslenme aliskanliklarinin tesvik edilmesi i¢in nasil
kullanilabilecegini, beyin oyunlarinin etkisinin nasil optimize edilebilecegini ve teknolojinin 6grenme
deneyimlerini nasil destekleyebilecegini daha iyi anlamamiza yardimci olacaktir. Son olarak, tercih edilen
islerde teknoloji kullanimiyla egitsel sinirbilim arasindaki iligki konusu da tartigmalidir. Katilhimcilar, tercih
edilen islerde teknoloji kullaniminin 6grenmeyi destekleme, motivasyon saglama ve verimli zaman
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yonetimi gibi alanlarda etkili olabilecegini belirtmislerdir. Bu konuda yapilan arastirmalar, teknolojinin
Ogrenme ve egitimdeki roliinii incelemekte ve Ogretim siireclerine nasil entegre edilebilecegini ele
almaktadir (Howard-Jones, 2014). Bowers (2016) tarafindan yapilan bir ¢alisma, egitim teknolojilerinin
pedagojik yaklasimlara nasil entegre edilebilecegini ve Ogrenci basarisin1 nasil etkileyebilecegini ele
almaktadir.
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