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PREFACE

In parallel with the unpredictable changes and developments in
science and technology, countries need qualified human resources
who will take responsibility for their social and economic
development in our age. Undoubtedly, the impact and importance of
education are indisputable facts in increasing the quality of human
resources needed in economic and social development. In this
context, countries feel obliged to catch up with the era and not lag,
to go to new regulations and searches for education systems,
especially education programs and elements, which are
indispensable elements of the education system.
As a matter of fact, due to the changing nature of learning and the
changing roles of the teacher, learning, which is the product of an
individual effort specific to the learner, as emphasized in today's
contemporary learning approaches; is an interactive and cumulative
process in which structured and formal processes that are tried to be
transformed into life with planned and programmed learningteaching activities under the control of the school, which is more of
an institutional structure, beyond the influence of random and
spontaneous informal processes.
Undoubtedly, scientists specializing in educational sciences, in
the light of the implications of educational sciences and learning
theories, have adopted quantitative, qualitative, mixed research
models in the context of the essential elements of the education
system (Student, Teacher, Curriculum, and Components) within the
scope of the primary fields of Educational Sciences and Teacher
Training. They carry out numerous studies and research.
Our book, which includes studies specific to sub-discipline areas
related to Educational Sciences and Teacher Training Basic Field,
aims to bring together scientists who conduct current studies and
new research in this field and to shed light on possible scientific
discussions and research in the future. I would like to express my
gratitude to all the authors who contributed with their writings in the
emergence and presentation of the book to its readers and to our
colleagues, each of whom has a reputation in their fields of expertise
and who did not spare their contributions as referees in the evaluation
of the scientific compliance of the studies for publication.
Assoc. Prof. Harun ŞAHİN
I

II

CONTENTS
PREFACE………………………………………………………………..I
CONTENTS…………………………………………………………....III
CHAPTER I
BENEFITS OF MUSIC EDUCATION IN PRESCHOOL
Aylin MENTİŞ KÖKSOY & Belgin LİMAN .……………………..1
CHAPTER II
THE PREDICTIVE POWER OF PRESERVICE TEACHERS’
TWENTY-FIRST CENTURY SKILLS SELF-EFFICACY
PERCEPTIONS OVER THEIR TEACHER SELF-EFFICACY
PERCEPTIONS
Hacer ULU BİLİM & Nuray KURTDEDE FİDAN ……………..16
CHAPTER III
A COMPARISON OF THE REQUIRED QUALIFICATIONS
OF A MIDWIFE IN THE MAIEUTIC METHOD OF
SOCRATES AND THE REQUIRED QUALIFICATIONS OF A
TEACHER IN THE CONSTRUCTIVIST EDUCATION
THEORY
Murat ÖZTÜRK …………………………………………………..34
CHAPTER IV
A CRITICAL ANALYSIS OF THE INCLUSION OF
SOCIOPOLITICAL ISSUES IN ENGLISH LANGUAGE
TEACHING

Ömer Gökhan ULUM ……….…………………………………..43
CHAPTER V
SELF-REGULATION SKILLS OF PRESCHOOL CHILDREN:
FAMILY, TEACHER AND EDUCATION PROGRAMS
Cansu TUTKUN ………...…….…………………………………..51
CHAPTER VI
NEUROTOXIC POTENTIAL OF AIR POLLUTANTS
Rengin REİS ……………….….…………………………………..70

III

CHAPTER VII
ORGANIZATIONAL
ALIENATION
PSYCHOLOGICAL PERSPECTIVE

FROM

A

Abdullah Nuri DICLE ………...…………………………………..92
CHAPTER VIII
DETERMINING THE KNOWLEDGE LEVEL & ATTITUDES
OF BİLSEM (SCIENCE & ART CENTRE) STUDENTS ON
HEALTHY NUTRITION AND FOOD BIOTECHNOLOGIES
Güliz KAYMAKCI & Ayşe Sena ENGİN & Abdullah DEMİRCİ ……111

IV

CHAPTER I
BENEFITS OF MUSIC EDUCATION IN PRESCHOOL
Doç. Dr. Aylin MENTİŞ KÖKSOY
Ege University, Education Faculty, İzmir,
TURKEY, aylinmentiskoksoy@gmail.com
Orcid No:0000-0003-4549-0579

Dr. Öğretim Üyesi Belgin LİMAN
Niğde Omer Halisdemir University, Zübeyde Hanım Vocational School,
Nigde, TURKEY,belgin.liman@gmail.com
Orcid No: 0000-0003-4965-2379

1.Introduction
As of today, the development and improvement of life are possible with
education. Therefore, education can be considered the most necessary
activity of human life. Music education, however, plays quite a crucial role
in the development and improvement of life. A qualified education at an
early age positively influences the cognitive and affective development of
children. Throughout the preschool period, children become equipped with
an educational discipline suitable for their ages and developmental levels.
Therefore, preschool education and music education are extremely
important.
Sound and music enter the child’s life for the first time when in the
mother’s womb and then along with birth. This effect begins with the
lullaby sung by the mother and is fed by the music heard and learned at
home, as well as at school. Although children may not be equally talented
in music, they all are fond of it (Öztürk, 2007: 3). According to Öztürk
(2007), children cannot exactly distinguish sounds; but over time, they
manage to repeat the sounds by recognizing their own sense organs and
reinforce such an effect with the sounds and music heard around them.
Music is an effective educational instrument for raising mindful,
inquisitive, productive, and creative individuals. Moreover, it leaves
permanent and positive traces throughout the development of the child.
Music used in education; besides contributing to the development areas
such as body, mind, language, personality, psycho-social, and psycho1

motor; supports the development of artistic creativity and aesthetic
appreciation (Toksoy, 2005). Music, the concept used by every culture as
a form of communication within its own texture of existence, is also
universal. Music, which plays a phonogenetic key role in the evolution of
language, contains crucial functions in interaction, group coordination, and
commitment behaviors, as one of the most basic and oldest socio-cognitive
areas in human life (Soysal et al., 2005: 107). Empirically, it is possible to
generate music with a single repeated voice, but almost all known music
types use at least two pitches. Likewise, a rhythm consisting of a single
repeated beat can be obtained empirically. Nevertheless, all known music
occurs with the succession of at least two different strokes, as in heartbeat,
breathing, stepping, rowing, seed scattering, the heaving of an axe, and all
work-related movements (Finkelstein, 2000; cited in Çuhadar, 2016: 219).
Throughout the world history, the findings regarding preschool first
appeared in Ancient Greece, and the philosophers of the 16th and 17th
centuries began to be interested in that period. In fact, it was mandatory to
learn to play the lyre until the age of 30 in Ancient Greece (Başer, 2004:
2).
In general, the positive impacts of music on children involve certain
facts such as the development of children’s senses, understanding what
they hear and gaining important skills in preparation for reading and
writing, learning sentence patterns and new words upon singing, and
development of language, diction, and fluent speaking skills. At the same
time, it involves emotional relaxation; overcoming negative emotions such
as insecurity, shyness, and fear; conformity among friends, and developing
a habit of discipline. The musical voice and ear of the child, whose
creativity is motivated by recognizing their own culture and traditions, also
develop. In addition to all these, the child acquires the ability to control
breathing while singing (Polat, 2018).
The objectives of music education in preschool education are to help
children’s cognitive, affective, psychomotor, and social development,
enable them to express their feelings, thoughts, and impressions with music
as an aesthetic language of expression, reveal the creativity in children and
prepare them for basic education by providing the development of the
native language (Göncü, Özal, 2010: 355).
Preschool music education has quite an important place in the
upbringing and development of creative individuals, and nowadays music
education should be in children’s lives beginning from preschool to the end
of their lives in terms of their spiritual and social needs. In this context, the
aim of the study is to reveal the benefits of music education in preschool.
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The study is a descriptive study employing a survey method. In order
to obtain the data, a literature review is made and the benefits of music
education in preschool are tried to be revealed.
2. What is preschool education?
Preschool education is the educational process covering the period
between the ages of zero and five, from the birth of the child to the day
when basic education begins, and has a very important place in the later
lives of children, where the physical, psycho-motor, social-emotional,
mental and language developments are completed to a large extent, and the
personality is shaped in this regard. Preschool education covers the
education of children who have not reached the age of compulsory
education. Preschool education institutions are safe environments that
prepare the child for the future in terms of love, respect, sharing,
responsibility, division of labor, and creation of a social environment,
which constitute the basic structure of society. Those years prior to
elementary school education actually cover pre-elementary education
rather than emphasizing an out-of-school education. Children often express
their feelings and thoughts aloud through music. To provide students with
certain skills and these developments, it is necessary to monitor the extent
to which the educators work, their knowledge, behavior with the children,
whether they understand the child, whether the materials used are
sufficient, and whether the musical activities to be conducted are suitable
for the children (Bayrak Çelik, 2020: 545).
The preschool period constitutes the basis of a child’s life. Throughout
this period, children develop their skills by acquiring basic habits,
socializing with the learning experiences they gain, and improving their
mental capabilities. Educational opportunities to be given to children
during this period play quite an important role in preparing the children for
their future lives (Oktay, 2007).
Dirim (2004), on the other hand, described preschool education as
follows: “It is a regular and systematic education process that provides
children with basic knowledge and skills through fruitful and diverse
stimulating opportunities suitable for personal characteristics and
development levels of the children from birth to primary school years, and
guides the society in the best way in line with its cultural and social values”
(cited by Aktan and Akkutay, 2014).
Preschool music education plays a positive role in the psychological
development of the child. Through music education, considerable progress
can be made toward socializing children by making them comprehend the
good, right, and pleasant. The child, who is spiritually satisfied through
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music education, has the opportunity to gain both a healthy spiritual
development and a sound personality structure (Akkaş, 1993, cited in Şen,
2006: 338).
Upon considering the countries, the aim of preschool education is, to
raise the child as a responsible member of the society and provide services
in accordance with the needs of the child and the family in educational
institutions in Germany; to ensure the physical, cognitive and social
development of children at the ages of 3-6 in Austria; to ensure preparation
of children for the elementary school in France although preschool
education is not compulsory. In Finland, preschool education is still not
compulsory, children are enrolled in kindergartens. In Spain, the objective
is to make the child have a vivacious personality. Preschool, which is seen
as the first step of education, assumes a high level of importance in
Portugal. In the USA, the initiation of music education for children is
aimed at as early as 18 months (Başer, 2004: 2).
Among the music activities that can be conducted within the preschool
education curriculum; musical story studies, music listening, musical
drama, creative dance, song learning and singing exercises, rhythm
exercises, listening, distinguishing sounds, and sound production activities
are some of the musical activities applied in preschool. Nonetheless, the
trainer should make a preliminary preparation in order to perform these
pieces of training. By courtesy of the activities to be carried out, the child’s
skills and talents would be revealed. In this study, I mostly concentrate on
three subjects: the first one is music education, the second one is the impact
of preschool music education on the developmental areas of the child, and
the third one is music activities within the preschool education curriculum
(Bayrak Çelik, 2020: 545).
Music education provided during the preschool period is a highly
effective method in introducing some concepts and values to children.
These are the crucial ones in terms of self-care skills, language
development, emotional development, cognitive development, and motor
development.
3.What is music education?
If the history of music education is to be examined, it will be necessary
to go way back to Ancient Greece; since the use of music as an educational
instrument and its view as a very serious occupation dates way back to
Ancient Greece. During that era, music was an important field of activity
that served the development and education of people. The Pythagorean
school was the first place that fully accepted music in Ancient Greece.
Pythagoras established a link between mathematics and music and
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discovered that music could be formulated mathematically. Harmony,
which is the cornerstone of music, was defined by the Pythagoreans as the
unity of opposites, and according to the philosophers of that period,
harmony was perceived as the field of consensus of contradictions (Fubini,
2006: 62; cited in Aylaz, 2018).
Music education is basically the process of attaining a musical behavior,
changing a musical behavior, or creating and developing a musical
behavior. In this process, the individual’s own musical life is taken as the
basis, and a planned, regular and methodical path is followed in
compliance with certain purposes, and goals are achieved in this respect
(Uçan, 1997).
Music education should be initiated at a very young age. In this manner,
children provide emotional discharge by expressing their feelings and
thoughts with a song; allow themselves to express joy, dissatisfaction, and
rebellion; learn to use their voices; ensure social development; increase
their self-confidence, contribute to their physical development, improve
their creativity, gain mental competence, acquire a listening habit,
recognize their cultures and traditions, and be happy (Görgünay, 1994).
The aim of music education is to enrich the rhythm and ear sensitivity
by arousing the passion for music in children by developing the image of
the music in the imagination of children. Children who love music become
individuals with a unique spiritual power by adoring nature, people,
society, and life. In order to mention the impacts of music education on
child development, the existence of a bilateral correlation between music
and child development is essential. It is seen that music education supports
children and adults to learn how to draw a roadmap for critical thinking,
problem-solving and the goals they set, how to work in cooperation and
develop academic and personal skills. Songs taught to children should
transfer concrete information regarding the culture and social values of the
child through music. Music is the entire activity carried out in order to
bring musical behaviors into individuals’ lives, create changes in all of
their behaviors, and improve them (Bayrak Çelik, 2020: 545).
Various non-musical benefits associated with music education have
been observed in children receiving music education. Duke, Flowers, and
Wolf (1997) found that families and piano teachers were effective in the
development of children’s personality traits such as “discipline, adaptation,
ability to relax, self-confidence, responsibility, personal thought” and they
believed that they increased the student’s enjoyment of life (cited in
Eskioğlu, 2003).
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3.1 The impact of music education on children’s development areas
During the preschool period, the musical development of the child is
determined jointly by heredity and environmental factors within its
individual, social, and cultural integrity. In this regard, heredity constitutes
the essence of development and determines its direction and dimensions.
The environment, however, provides an environment for the development
of inherited traits (Uçan et al., 2003: 17). After all these conditions are
fulfilled, children’s love and care about music should be ensured. Most
children have already rendered music a part of their lives. They express
themselves through music and contribute to the development of their
aesthetic feelings. Nonetheless, it also has a great contribution to self-care
skills, cognitive, language, social, and physical development (Bayrak
Çelik, 2020: 545). Music, which allows individuals to form and improve
their feelings and thoughts (Zacharopoulou, 2009), can be considered an
effective instrument to create positive changes in the behaviors of
individuals with the messages it carries, and to teach individuals behaviors
that include good and truth (cited in Dönmez et al., 2015).
3.2 Impact on self-care skills
If music is used as an educational instrument to acquire self-care skills,
an effective song may be dramatized to help the child gain self-care skills.
Songs to be sung during handwashing moments before and after meals are
among the activities that would support the child’s self-care skills. Also, in
the classroom, children and educators can compose a small composition
under the title of self-care skills. Self-care skills may be rendered effective
and permanent (Bayrak Çelik, 2020: 545).
3.3 Impact on language development
Language, as an unlimited skill of the human brain, is the central point
of learning. People learn by using their language skills and they improve
their mental skills such as thinking, understanding, questioning, and
problem-solving by the courtesy of language (Güneş, 2010: 27). All
healthy children are naturally gifted to learn new languages. They are born
equipped for language development. Language development of children is
seen as a crucial factor that would directly affect overall development.
Because; children ask more questions as their language develops, they
learn more as they ask questions, and they think more as they learn (Başer,
2014: 5).
There is a strong connection between language and music. Sung songs,
nursery rhymes, and rhythmic counting in childplays also affect language
development. The child uses the language correctly and neatly by courtesy
of the musical activities during the preschool period, the child’s vocabulary
6

widens and his/her ability to pronounce words correctly enhances. Thanks
to music, speech disorders and dialect differences among children are also
eliminated. Also, music supports the use of language in accordance with
its rules (Bayrak Çelik, 2020).
Children’s songs are the best way to improve language skills without
boring the child. The children trying to sing the lyrics of a song correctly
would also expand their vocabulary without realizing it. By memorizing
the lyrics of songs in compliance with the skills brought by their ages,
children are introduced to many new words even though they do not know
the meaning yet, and they get to realize and assume their meaning to them
over time. Trying to sing the lyrics in accordance with the melody and
rhythm of the song would enhance the dominance of the muscles of the
tongue, mouth, and lip, and would make the pronunciation smoother as it
works the vocal organs collectively. Nevertheless, the vocabulary they
would learn through national music may enrich their world of meaning in
terms of cultural continuity (Başer, 2014: 6-7).
Upon examining the literature on the support of music education in
language development, quite striking examples are found about preschool
and elementary school children. Considering these studies, whether it is a
music education based on rhythm, melody, harmony, and timbre (Moreno
et al., 2009) or listening-based music education (Moreno et al., 2011), or a
musical education based on playing an instrument (Magne et al., 2006; Ho
et al., 2003), the common point of the studies involves the fact that music
education is beneficial on children’s cognitive abilities, especially since it
has positive impacts on the improvement of children’s language skills and
verbal memories. These findings indicate that a close relationship exists
between music and language, which have similar aspects in terms of
resource-sharing (cited in Sökezoğlu, Atılgan; 2020).
3.4 Impact on emotional development
Social and emotional development are so interdependent that they are
indistinguishable from each other. The main factors affecting emotional
development are the individuals’ relationships with other individuals,
meaning, and their social development. Emotions are seen as elements of
being human and play fundamental roles in the formation of social bonds.
Therefore, researchers adopt the term “social-emotional” to emphasize the
extent to which the social and emotional dimensions are intertwined (San
Bayhan and Artan, 2004; cited in Vural, 2006: 14).
Emotional development is the acquisition of feelings in the direction of
pleasure and pain due to the interaction of the emotional potential that
accompanies the inheritance of people with their environments. Our ability
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to be emotional becomes the competence to be affected by the emotions
we acquire through our lives. Emotional competence is an important
strength of ours. Our emotional power, which is more important than our
motor and cognitive powers in our interpersonal relations, becomes
combined with our emotional and cognitive powers and generates our total
productive power (Başaran, 2005; cited in Kibar, 2008: 14-15).
In terms of emotional development, it is stated that application to
musical activities provides significant benefits so that children may adapt
to the environment comfortably and express themselves more
courageously. Every children’s work with a group, especially in the type
of musical activity in which they can express themselves best, would have
quite an important place in their socialization process. For instance,
speaking with a group is an activity through which they would discover
using and controlling their voices, improve their adaptability, and acquire
discipline about cooperation; playing an individual instrument is defined
as an activity through which they can positively direct their energy, provide
personal satisfaction and improve their senses of rhythm and melody. One
of the aims of the music lessons is to educate the perception and generate
aesthetic and artistic perception for the children. Upon considering the
connection of elements such as quality and beauty in music with emotional
development, the importance of music education for sound emotional
development would be emphasized (Kabataş, 2017). Music therapy is
known to be used in the treatment of children with emotional disorders in
various countries of the world. From the point of view of the sound
emotional development of children, who will eventually become adults of
the society in the future, it may be claimed that it would be beneficial to
resort to musical activities in order for the children to adapt to the
environment comfortably and express themselves in a courageous manner.
Although working within a group in musical activities is an activity in
which children would use their voices; discover themselves; improve their
sense of adaptability; acquire discipline about cooperation; and strengthen
their social identity, playing an individual instrument can be defined as an
activity in which one can positively direct his/her energy; provide personal
satisfaction; and establish a melody. This is crucial for the emotional
development of children.
3.5 Impact on cognitive development
It has been proven in various studies that music education has positive
impacts on the individual’s cognitive learning, as well as many areas.
A study in the College-Bound Seniors National Report in 1999 found
that students who received music education performed better in
mathematics and literature than those who did not study music. Besides,
8

the results of a large-scale study conducted by the National Education
Association in the USA in 1998 proved that students who received music
education gained academic achievement awards more than those who did
not receive music education (Şendurur and Barış, 2002).
Bulgarian psychiatrist and educator Lozanov determined in his research
that easy and permanent learning occurred when the brain was in the alpha
wave state. He observed that some classical music pieces with certain
rhythm patterns tested by Lozanov reduced the brain waves to the range of
8 Hz to 12 Hz, causing the brain to begin to emit alpha waves (Yener and
Öztürk, 2008).
Another study conducted in 1981 revealed that 40% of those who
succeeded in the Westinghouse Science Talent Show were successful
musicians. It was revealed that music education had a positive impact on
children’s cognitive success in the Alternatives in Education program of
the California Arts Council, which has been implemented since 1976.
Upon intensifying the music education processes in this program, an
increase of 1.5 times higher than the normal level was observed in
children’s mathematical achievements. IQ and achievement tests were
performed to measure student achievement levels (Şendurur and Barış,
2002).
It has been revealed that with the use of music in preschool education,
learning occurs in children and it is beneficial in later stages of their lives,
children who grow up in environments enriched with music and receive
music education in early childhood are more successful in remembering
what they have learned, speaking, understanding, problem-solving,
decision-making and mental functions including attention (Soysal et al.,
2005).
The research results validated the hypothesis implying that listening to
Mozart increases mental performance. After discovering the similarity
between the patterns of baroque music and the rhythm in brain waves, the
University of California neurobiologists Gordon Shaw and Frances
Rauscher conducted a study with 75 college students in 1995, and tested
the performances of the groups separately in different sound environments;
with silence, with Mozart’s piano sonata, with minimalist music, and with
repetitive music. The results revealed that the group listening to Mozart
exhibited surprising improvement. Research studies conducted by other
psychologists and neurobiologists on children, patients with epilepsy and
Alzheimer’s disease, and even mice as experimental groups revealed that
Mozart’s music accelerated the motor coordination, visual perception, and
thinking process of the brain (Kliever, 1999). Children who participate in
music education or live in environments enriched with music have higher
9

academic achievements than those who do not, and it has been indicated
that a relationship between the way children learn music and their
academic success exists (Hurwitz et al., 1975; Costa-Giomi, 1999).
In a study conducted at Friedrich Schiller University in Germany,
people who did not comprehend music and people who were either amateur
or professionally interested in music were selected, and the results of the
MR (magnetic resonance) test clearly indicated that the brains of musicians
were larger. They found that musicians had more “gray matter (gray cells)”
in their brains within the areas associated with hearing, vision, movement,
and coordination. Moreover, they detected from the MRI images that
people who played musical instruments and who claimed to be righthanded actually used their left hand more frequently, whereas they
concluded that playing a musical instrument positively affected brain size.
They stated that similar to muscles, the brain grows as it is exercised; for
instance, playing the piano created coordination by the brain, which
perceives the notes, and gave orders to the fingers touching the keys and
the foot pressing the pedals, enabling more than one part of the brain to
function simultaneously, enabling multi-dimensional thinking, and
establishing connections, thus improving the use of the brain (Yener and
Öztürk, 2008).
There is an important link between music and early brain development.
This development process emerged when schools restricted their music
education curriculum. When people wish their children to begin taking
piano lessons, they know what they mean, but they do not realize that they
should have begun much earlier. Studies have indicated that early music
education, especially piano lessons, actually improved the processing
centers of children’s brains (Beachwood, 1997; cited in Gün et al., 2016).
3.6 Impacts on motor development
Motor development is the process of acquiring the movement skills of
the organism in compliance with the physical growth and development of
the central nervous system. Since motor development acts as an integral
part of the total growth development of children, it should be included in
child education from an appropriate perspective. The main aim of
monitoring motor development is to ensure the occurrence of perpetual
improvement in locomotion. For children to learn basic skills; their bodies
need to mature and have opportunities to practice. Along with growth, the
body matures in various ways. All of these contribute to children’s
improving physical skills. Strength of bones and muscles: As children
develop, the loading effect on their bones and muscles triggers the
strengthening of bones and muscles (Çelik, 2017: 157). In this context,
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making children exercise with music and sing along with the exercise
movements contributes significantly to their motor development.
Exercise movements accompanied by music and the desire to keep up
with the rhythm are realized through the brain (Dinçer, 2000). The
hormone called endorphin, secreted by the brain during exercise
movements along with music, ensures that children feel good and maintain
their interest in music. Accompanied by music, the child learns to use his
body in a coordinated manner. Music also supports children’s fine motor
development. Motor skills are categorized into fine and gross motor skills.
These two motor skills act together to coordinate the body. Hannaford
(1995) stated that the more children move, the better they learn and argued
that encouraging movement during learning helps expand the child’s
neural network system. In this aspect, music positively affects the motor
development of the child. Music contributes to the development of
children’s motor skills such as balance, attention, and coordination
(Gordon, 2000; cited in Deleş and Kaytez; 2020: 5).
4. Conclusion and suggestions
In parallel with the scientific and academic research studies conducted
in the world so far, it can be claimed that the contributions of preschool
music education to self-care skills, language development, emotional
development, cognitive development, and motor development are quite
significant. Studies indicate that positive cognitive and academic
development of children who have been introduced to music at an early
age, as well as individuals who participated in an efficient music education
environment and learned to play an instrument, are achieved. It has been
observed that even just listening to music has impacts on individuals that
enable them to become successful in academic fields. We can contribute to
the cognitive development of our children by creating musical
environments and introducing them to music at an early age. Preschool
teachers should try to attract the child’s interest and ability in music and
should strive to improve children in the direction of their interests and
abilities. If children are fed with music that is psychologically and
physiologically suitable for them beginning from an early age, they will
become adults who adore and select good music and know how to benefit
from it in their future lives. If we assume the importance of music lessons
for preschool children, they can grow up better in every sense and maintain
a healthier personality development. In this context, our preschool teachers
are also expected to train themselves in music education.
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1.Introduction
Teachers are expected to acquire knowledge and skills in a variety of
fields to be successful educators. Teachers and preservice teachers should
improve their knowledge and skills. Self-efficacy is an important
characteristic of behaviours. Self-efficacy refers to individuals’ selfjudgements regarding their capacity of organizing and successfully
performing activities that are necessary to carry out a task (Bandura, 1997).
Kiremit (2006) describes teacher self-efficacy perception as a medium for
designing the teaching setting, for students to achieve the expected levels
and for educational activities to be conducted effectively.
Teacher self-efficacy can be evaluated and enhanced during
undergraduate education and in professional life. Starting to improve
teacher self-efficacy during undergraduate education and determining the
factors that affect preservice teachers’ self-efficacy is important for their
professional lives. Teacher self-efficacy has three dimensions: student
participation, instructional strategies and classroom management (Çapa,
Çakıroğlu & Sarıkaya, 2005). Student participation is essential because it
facilitates learning. It intertwines actions by students and teachers
(Emanuelsson & Sahlström, 2008). There are many ways for students to
participate in lessons such as presenting their opinions and thoughts,
volunteering to answer questions, using the chalk- or whiteboard,
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discussing tasks, completing written tasks, observing, listening and
thinking (Turner & Patrick, 2004). It has been observed many times that
creating supportive environments increases motivation (Rocca, 2010).
Instructional strategies are another dimension of teacher self-efficacy.
Teachers create learning environments using instructional strategies.
Teachers design strategies to determine learning difficulties, solve
instructional problems and assess students (Hashweh; 2003; Turner &
Patrick, 2004; Ushioda, Smith, Mann & Brown, 2011). Applying novel
knowledge and strategies creates opportunities for students to explain their
reasoning, examine their thought processes and understand the need to
review their thoughts (Turner & Patrick, 2004). Classroom management is
another dimension of teacher self-efficacy. “Classroom management is the
process of constructing the instructional role of the teachers by turning
theory into practice” (Bozan & Ekinci, 2020, p. 139). Classroom
management has five dimensions: the physical organisation of classrooms,
planning, in-class relationships, behavioural patterns and the use of time
(Gündüz, 2004). Ragnemalm and Samuelsson (2016) argue that classroom
management should be thought of as something that develops over time
with experience rather than a technical or instrumental skill. It is of critical
importance for preservice teachers to acquire teacher self-efficacy.
Some studies in the relevant literature have investigated preservice
teachers’ self-efficacy perception levels and variables such as department,
gender, year of study, high school type, university, department preference
order and the reasons for them, parental education levels and academic
achievement (Akkuş, 2013; Aylar & Aksin, 2011; Azar, 2010; Yenice,
2012; Yeşilyurt, 2013). The relationships between teacher self-efficacy
and twenty-first century skills should also be determined. Larson and
Miller (2011) found that a great emphasis has always been put on reading,
writing and maths in education, and that recently, the teaching of twentyfirst century skills has also been focused in discussions. Twenty-first
century skills include communication and collaboration, expertise in
technology, innovative and creative thinking, and problem solving
(Andrade, 2016; Bell, 2010; Günüç, Odabaşı & Kuzu, 2013; Koening,
2011; Lai & Viering, 2012; Larson & Miller, 2011; van Laar, van Deursen,
van Dijk & de Haan, 2017).
Twenty-first century skills include learning and innovative skills, life
and career skills, and information media and technology skills (Anagün,
Atalay, Kılıç & Yaşar, 2016). Learning and innovative skills include
creativity, critical thinking, problem-solving, communication and
collaboration. Learning and innovative skills require the use of critical
thinking, collaboration, conveying messages in different forms and
generating novel ideas for problem solving (Burrus, Mattern, Naemi &
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Roberts, 2017; Casner-Lotto & Barrington, 2006; Markle, Brenneman,
Jackson, Burrus & Robbins, 2013). Life and career skills include flexibility
and adaptation, initiative, self-management, productivity, accountability,
leadership and responsibility (Binkley et al., 2012). Life and career skills
require acting responsibly to be successful, effectively responding to
feedback, exhibiting flexibility when performing tasks, using time
efficiently, managing workloads, efficient work habits, planning, lifelong
learning and inspiring others (Binkley et al., 2012; Burrus & Robert, 2017;
Casner-Lotto & Barrington, 2006; De Fruyt et al., 2015; Pellegrino &
Hilton, 2012). Information, media and technology skills require digital
literacy. Wagner (2008) says that individuals need these skills. Few studies
have investigated twenty-first century skills and variables such as gender,
university, department and the desire to pursue graduate education
(Gökbulut, 2020; Orhan-Göksün, 2016; Kozikoğlu & Altunova, 2018).
There are some studies investigating the effect of different variables on
preservice teachers’ twenty-first century skills. Some studies have
investigated problem-solving skills and the variables of gender, year of
study and high school type (Köse, Çelik-Ercoçkun & Balcı, 2016; Yenice,
2012); critical thinking skills and the variables of gender and department
(Aldan-Karademir, 2013); and creative thinking skills and the variables of
gender, department, year of study and high school type (Köse et al., 2016).
The literature indicates how to ensure strong teacher self-efficacy
beliefs. Kurt (2012) argued that teachers have strong self-efficacy
perceptions when they can participate in decision making regarding issues
that interest them and about which they are knowledgeable, resolve
problems and use their leadership qualifications. McComas (2014) says
that twenty-first century skills refer to the importance of what can be done
with information rather than the quantity of information. From this
perspective, the quality of preservice teachers’ twenty-first century skills
is important for them to improve their competencies in participating in the
labour force and in making decisions. In a study by Urbani, Roshandel,
Michaels and Truesdell (2017), preservice teachers said that the use of
twenty-first century skills (studying in small groups, collaboration and
communication, presenting content to peers using technology,
communicating with parents, administrators and other school personnel,
developing maths games and rubrics using online resources, and thinking
critically about what was useful and what not useful after receiving
feedback) is useful to develop a creative lesson plan. Some studies have
reported that teaching twenty-first century skills based on teacher
perceptions is effective (Geisinger, 2016; Geisel, 2018), so twenty-first
century skills are considered to enhance teacher self-efficacy today.
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Some studies in the relevant literature have investigated whether
preservice teachers’ twenty-first century skills predict their lifelong
learning tendencies and determined the relationship between these
variables (Erdoğan & Eker, 2020; Kozikoğlu & Altunova, 2018). No
studies of the relationship between preservice teachers’ twenty-first
century skills and their teacher self-efficacy perceptions were found in the
relevant literature; however, there are some studies of the relationships
between twenty-first century sub-skills and teacher self-efficacy
perceptions, for instance, between preservice teachers’ self-efficacy levels
and their problem-solving skills (Aylar & Aksin, 2011; Kesicioğlu &
Güven, 2014; Oğuz, 2017; Yenice, 2012), and between their empathy and
communication skills (Kesicioğlu & Güven, 2014). The effect of
preservice teachers’ critical thinking skills on their teacher self-efficacy
perceptions has also been investigated (Aldan-Karademir, 2013), and an
experimental study investigated the effect of a problem-based learning
approach on improving preservice teachers’ self-efficacy beliefs (Yaman
& Yalçın, 2005). Other studies have investigated the relationships between
in-service teachers’ self-efficacy and problem-solving approaches, social
media addiction, life satisfaction, web pedagogy knowledge, technology
use, instructional technologies and material design and lifelong learning
(Akgün, 2013; Ayra & Kösterelioğlu, 2015; Döş & Özşahı̇ n, 2019; Güneş
& Buluç, 2017; Kesgin, 2006). This study will be a pioneering study for
the literature on the relationship between preservice teachers’ teacher selfefficacy perceptions and their twenty-first century skills. Today, there is a
need for improving preservice teachers’ twenty-first century skills such as
collaboration and teamwork, communication skills, and social and crosscultural skills. Improving twenty-first century skills is an effective way to
help preservice teachers be well-prepared for professional life (Khanlari,
2013). This study is important in both theory and practice because it shows
that twenty-first century skills are a variable that should be considered a
way of improving preservice teachers’ teacher self-efficacy perceptions.
1.1.Aim of the Study
This study aimed to investigate preservice teachers’ twenty-first
century skills and teacher self-efficacy perceptions and a set of variables.
It also aimed to determine the extent to which preservice teachers’ twentyfirst century skills self-efficacy perceptions predict their teacher selfefficacy perceptions. This study sought answers to the following research
questions:


Do preservice teachers’ twenty-first century skills and teacher selfefficacy perceptions vary significantly by department?
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Do preservice teachers’ twenty-first century skills and teacher selfefficacy perceptions vary significantly by year of study?



Do preservice teachers’ twenty-first century skills and teacher selfefficacy perceptions vary significantly by maternal education
level?



Do preservice teachers’ twenty-first century skills and teacher selfefficacy perceptions vary significantly by paternal education
level?



Is there a significant relationship between preservice teachers’
twenty-first century skills self-efficacy perceptions and their
teacher self-efficacy perceptions?



To what extent do preservice teachers’ twenty-first century skills
self-efficacy perceptions predict their teacher self-efficacy
perceptions?

2.Method
2.1.Model of the Study
This study was designed as a correlational survey model. Correlational
survey models aim to determine whether there are relationships between
two or more variables, and if so, their levels (Karasar, 1999, p. 81). This
study used the preservice teachers’ teacher self-efficacy perceptions as
dependant (predicted) variables and their twenty-first century skills selfefficacy perceptions as independent (predictor) variables.
2.2.Participants
The sample of this study consisted of 373 preservice teachers in
different departments of Afyon Kocatepe University. Their demographics
are shown in Table 1.
Table 1: The Demographics of the Preservice Teachers
Variables
Department

Year of study

Sub-Groups
Science Education
Classroom Education
Mathematics Education
Social Studies Education
Preschool Education
Turkish Education
First
Second
Third
Fourth
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f
103
103
55
43
35
34
98
87
57
131

%
27.6
27.6
14.7
11.5
9.4
9.1
26.3
23.3
15.3
35.1

Maternal
education level

Paternal
education level

Primary School
Middle School
High School
University
Other
Primary School
Middle School
High School
University
Other

191
68
63
39
12
107
63
114
82
7
373

Total

51.2
18.2
16.9
10.5
3.2
28.7
16.9
30.6
22
1.9
100

2.3.Data Collection Tools
This study used the Twenty-first Century Skills Self-efficacy
Perceptions Scale and the Teacher Self-efficacy Perceptions Scale to
collect data.
The Twenty-first Century Skills Self-efficacy Perceptions Scale: This
is a five-point Likert-type scale developed by Anagün, Atalay, Kılıç and
Yaşar (2016). It has 42 items in three sub-dimensions: learning and
innovation skills (18 items); life and career skills (16 items), and
information, media and technology skills (8 items). The lowest possible
score on this scale is 42, and the highest is 210. The Cronbach’s alpha
internal consistency coefficients were .86 for the entire scale, .84 for
learning and innovation skills, .83 for life and career skills, and .81 for
information, media and technology skills.
The Teacher Self-efficacy Perceptions Scale: This is a seven-point
Likert-type scale. It was developed by Tschannen-Moran and Hoy (2001)
and adapted to Turkish by Çapa, Çakıroğlu and Sarıkaya (2005). It has 24
items in three sub-dimensions: participation (8 items), instructional
strategies (8 items) and classroom management (8 items). The lowest
possible score on this scale is 24, and the highest is 216. The Cronbach’s
alpha reliability coefficients of the sub-dimensions were .82 for
participation .86 for instructional strategies and .84 for classroom
management.
2.4.Data Analysis
Multivariate analysis of variance (MANOVA) was done for each
independent variable to determine whether the preservice teachers’ twentyfirst century skills self-efficacy and teacher self-efficacy perceptions
varied significantly by department, year of study or parental education
levels. MANOVA is used to test whether groups that are formed according
to one or more variable vary significantly in terms of multiple dependant
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variables (Büyüköztürk, 2009). The data were analysed at a .05 confidence
interval. MANOVA was used because there is a theoretical connection
between the sub-dimensions of twenty-first century skills and teacher selfefficacy perceptions. However, certain fundamental assumptions must be
met to use MANOVA. For this reason, it was first investigated whether the
data met the conditions of univariate and multivariate normality, the two
fundamental assumptions specific to MANOVA. Each of the dependant
variables was found to display a normal distribution on each level (subgroup) of the independent variables (univariate normality). The
coefficients of skewness and kurtosis were within the interval of -2 and +2,
which indicates a univariate normal distribution. In the literature,
coefficients of skewness and kurtosis values within the interval of -2 and
+2 are considered sufficient (Field, 2009). The homogeneity of variancecovariance matrices was examined using Box’s M test. According to the
results of Box’s M test of each independent variable for twenty-first
century skills self-efficacy perceptions, the variance-covariance matrices
were homogenous for the variables of department (p = .536), year of study
(p = .352), maternal education level (p = .535) and paternal education level
(p = .414). According to the results of Box’s M test of each independent
variable for teacher self-efficacy perceptions, the variance-covariance
matrices were homogenous for the variables of department (p = .125), year
of study (p = .383), maternal education level (p = .222) and paternal
education level (p = .781).
Pearson’s product-moment correlation and multiple linear regression
were used to analyse the data. The assumptions that are necessary for
multiple regression to yield accurate results were investigated. The data
distribution in each group was examined for normality using histograms,
and skewness and kurtosis values. These values were found to be within
the interval of -2 and +2, which indicates a normal distribution. The
assumption of multicollinearity was also investigated. Multicollinearity
refers to a strong correlation such as .80–.90 between independent
variables. Pearson’s product-moment correlation was used to determine
whether there were high-level relationships between the predictor
variables, and the most high-level relationship was found between learning
and innovation skills, and life and career skills (r = .577, p < .01) of twentyfirst century skills, but with a value lower than .80. The assumption of
multicollinearity was also checked using the variance inflation factor (VIF)
and tolerance. VIF values greater than or equal to 10 and tolerance values
less than or equal to .10 indicate multicollinearity (Çokluk, Şekercioğlu &
Büyüköztürk, 2010). In this study, the independent variables’ VIF values
were found to range from 1.43 to 1.60, and their tolerance values were
found to range from .59 to .69, indicating no multicollinearity. The
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preliminary analyses indicated that the dataset met the assumptions that are
necessary for the multiple linear regression.
3.Results
The minima, maxima, arithmetic means and standard deviations of the
preservice teachers’ scores on the Twenty-first Century Skills Self-efficacy
Perceptions Scale sub-dimensions of learning and innovation, life and
career, and information, media and technology, and the Teacher Selfefficacy Perceptions Scale sub-dimensions of student participation,
instructional strategies and classroom management are shown in Table 2.
Table 2: Descriptive Statistics for the Variables
Scales

Sub-dimensions

Min

Max

Twenty-first
Century
Skills Selfefficacy
Perceptions
Scale
Teacher
Self-efficacy
Perceptions
Scale

Learning and Innovation Skills
Life and Career Skills
Information, Media and
Technology Skills
Total

21
49
21

40
90
40

35.07
75.29
35.07

Sd
4.40
7.86
4.40

123

210

173.34

17.77

Student Participation
Instructional Strategies
Classroom Management
Total

8
19
8
24

72
40
72
216

53.54
32.26
52.33
158.62

12.50
4.17
12.93
37.36

𝒙

Table 2 shows the preservice teachers’ scores for twenty-first century
self-efficacy perceptions. They had mean scores of (x) 35.07 for learning
and innovative skills, (x) 75.29 for life and career skills, and (x) 31.87 for
information, media and technology skills. Their mean scores for teacher
self-efficacy perceptions were (x) 53.54 for student participation, (x) 32.26
for instructional strategies and (x) 52.33 for classroom management.
Table 3 shows the MANOVA results for the preservice teachers’ scores
for twenty-first century skills and teacher self-efficacy beliefs by
department.
Table 3: The MANOVA Results for the Preservice Teachers’ Twenty
first Century Skills and Teacher Self-efficacy Perceptions by Department
Variable

Effect

Twenty
first
Century
Skills
Teacher
Selfefficacy

Department

Department

Deviation
Sd
1008.006

p

η2

1.423

Hypothesis Sd
15.000

.129

.019

1.390

15.000

1008.006

.144

.019

Value

F

Wilks’
Lambda

.944

Wilks’
Lambda

.945

The preservice teachers’ scores for twenty-first century skills selfefficacy perceptions did not vary significantly by department (Wilks’
Lambda [ʌ] = .944, F [15.000, 1008.006] = 1.423, p > .05, η2 = .019), nor
did their scores for teacher self-efficacy perceptions vary by department
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(Wilks’ Lambda [ʌ] = .945, F [15.000, 1008.006] = 1.390, p > .05, η2 =
.019).
Table 4 shows the MANOVA results for the preservice teachers’ scores
for twenty-first century skills and teacher self-efficacy beliefs by year of
study.
Table 4: MANOVA Results for the Preservice Teachers’ Twenty-first
Century Skills and Teacher Self-efficacy Perceptions by Year of Study
Variable

Effect

Twentyfirst
Century
Skills
Teacher
Selfefficacy

Year of
study

Year of
study

Deviation
Sd
893.332

p

η2

1.323

Hypothesis Sd
9.000

.220

.011

1.412

9.000

893.332

.178

.011

Value

F

Wilks’
Lambda

.968

Wilks’
Lambda

.966

The preservice teachers’ scores for twenty-first century skills selfefficacy perceptions did not vary by year of study (Wilks’ Lambda [ʌ] =
.968, F [9.000, 893.332] = 1.323, p > .05, η2 = .011), nor did their scores
for teacher self-efficacy perceptions vary by year of study (Wilks’ Lambda
[ʌ] = .966, F [9.000, 893.332] = 1.412, p > .05, η2 = .011).
Table 5 shows the MANOVA results for the preservice teachers’ scores
for twenty-first century skills and teacher self-efficacy beliefs by the
variable of maternal education level.
Table 5: MANOVA Results for the Preservice Teachers’ Twenty-first
Century Skills and Teacher Self-efficacy Perceptions by Maternal
Education Level
Variable

Effect

Twenty-first
Century Skills

Maternal
education
level
Maternal
education
level

Teacher
efficacy

Self-

Deviation
Sd
968.636

p

η2

.936

Hypothesis Sd
12.000

.510

.010

.721

12.000

968.636

.732

.008

Value

F

Wilks’
Lambda

.970

Wilks’
Lambda

.977

The preservice teachers’ scores on their twenty-first century skills selfefficacy perceptions did not vary by maternal education level (Wilks’
Lambda [ʌ] = .970, F [12.000, 968.636] = .936, p > .05, η2 = .010), nor did
their scores for teacher self-efficacy perceptions vary by maternal
education level (Wilks’ Lambda [ʌ] = .977, F [12.000, 968.636] = .721, p
> .05, η2 = .008).
Table 6 shows the MANOVA results for the preservice teachers’ scores
for twenty-first century skills and teacher self-efficacy beliefs by paternal
education level.
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Table 6: MANOVA Results for the Preservice Teachers’ Twenty-first
Century Skills and Teacher Self-efficacy Perceptions by Paternal
Education Level
Variable

Effect

Twentyfirst
Century
Skills

Paternal
education
level

Teacher
Selfefficacy

Paternal
education
level

Value

F

Hypothesis Sd

Deviation
Sd

p

η2

Wilks’
Lambda

.981

.602

12.000

968.636

.842

.007

Wilks’
Lambda

.982

.569

12.000

968.636

.868

.006

The preservice teachers’ scores for twenty-first century skills selfefficacy perceptions did not vary by paternal education level (Wilks’
Lambda [ʌ] = .981, F [12.000, 968.636] = .602, p > .05, η2 = .007), nor did
their scores for teacher self-efficacy perceptions vary by paternal education
level (Wilks’ Lambda [ʌ] = .982, F [12.000, 968.636] = .602, p > .05, η2
= .006).
The relationships between the preservice teachers’ scores on the subdimensions of twenty-first century skills self-efficacy perceptions and their
overall scores on teacher self-efficacy perceptions were investigated using
Pearson’s product-moment correlation. The results are shown in Table 7.
Table 7: Correlation Values between the Preservice Teachers’ Scores on
the Sub-Dimensions of Twenty-first Century Skills Self-efficacy
Perceptions Scale and Their Scores on the Teacher Self-efficacy
Perceptions Scale
1. Learning and innovation skills
2. Life and career skills
3.Information, media and technology skills
4.Teacher self-efficacy perceptions

1
.577**
.465**
.256**

2

3

4

.509**
.269**

.357**

-

*p < .01
Positive significant relationships were found between the preservice
teachers’ learning and innovation skills and their life and career skills (r =
.577, p < .01), information, media and technology skills (r = .465, p < .01)
and teacher self-efficacy perceptions (r = .256, p < .01). Positive significant
relationships were also found between life and career, and information,
media and technology skills (r = .509, p < .01) and teacher self-efficacy
perceptions (r = .269, p < .01). A positive significant relationship was
found between information, media and technology skills and teacher selfefficacy perceptions (r = .357, p < .01).
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The multiple regression results for the sub-dimensions of the preservice
teachers’ twenty-first century skills self-efficacy perceptions and their
teacher self-efficacy perceptions are shown in Table 8.
Table 8: Multiple Regression Results for the Sub-dimensions of the
Twenty-first Century Skills Self-efficacy Perceptions Scale and the
Teacher Self-efficacy Perceptions Scale
Variables

B

(Constant)
Learning and innovation
skills
Life and career skills
Information, media and
technology skills
2

25.983
.332
.383
2.364

β

t

p

Paired r

Partial r

18.588
.253

.080

1.398
1.313

.163
.190

.068

.063

.298
.490

.081
.279

1.286
4.826

.199
.000

.067
.244

.062
.233

Standard
Deviation

R =. 376, R = 14.2, F (1.95) = 20.310, p = .000
A positive relationship was found between learning and innovation
skills and teacher self-efficacy perceptions (r = .068); however, the
correlation between the two variables was calculated as r = .063
considering other variables. A positive relationship was found between life
and career skills and teacher self-efficacy perceptions (r = .067); however,
the correlation between the two variables was calculated as r = .062
considering other variables. A positive relationship was found between
information, media and technology skills and teacher self-efficacy
perceptions (r = .244); however, the correlation between the two variables
was calculated as r = .233 considering other variables.
The sub-dimensions of the preservice teachers’ twenty-first century
skills accounted for 14.2% of their teacher self-efficacy perceptions.
According to the standardised regression coefficients (β), the predictor
variables (the sub-dimensions of the Twenty-first Century Self-efficacy
Perceptions) that had the greatest effect on teacher self-efficacy
perceptions were in order of importance: information, media and
technology skills, learning and innovation skills, and life and career skills.
The t-test results for the significance of the regression coefficients
indicated that only the sub-dimension of information, media and
technology skills was a significant predictor of teacher self-efficacy
perceptions. The other variables were not significant predictors.
4.Discussion and Conclusion
This study investigated the preservice teachers’ twenty-first century
skills self-efficacy perceptions, teacher self-efficacy perceptions and a set
of variables. The preservice teachers’ twenty-first century skills selfefficacy perceptions and teacher self-efficacy perceptions did not vary by
department. This result was also reported by Yenice (2012). On the other
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hand, Aldan-Karademir (2013) found a contradictory result for this
variable. This study found a significant difference between the selfefficacy perceptions of preservice teachers from the departments of
classroom education and social studies education and those of the
preservice teachers from the department of science education in favour of
the preservice teachers from the departments of classroom education and
social studies education. Azar (2010) found a significant difference
between preservice physics and chemistry teachers and preservice maths
and biology teachers in favour of the latter. Yeşilyurt (2013) found that
preservice maths teachers had lower self-efficacy perceptions than
preservice teachers from other departments. Preservice teachers’ selfefficacy beliefs have been found to vary by department, but with divergent
results indicating a lack of consistent research results for this variable. In
this study, it was an expected result that the preservice teachers’ twentyfirst century skills and teacher self-efficacy perceptions did not vary by
department because all the preservice teachers receive education about
both of the study’s variables. The preservice teachers’ twenty-first century
skills and their teacher self-efficacy perceptions were also investigated by
year of study. Their twenty-first century skills self-efficacy perceptions did
not vary by year of study. This result is consistent with the results reported
by Erdoğan and Eker (2020). Gökbulut (2020) found no significant
differences in preservice teachers’ learning and innovation, and life and
career skills by year of study; however, a significant difference was found
in favour of third-year students regarding information, media and
technology skills. In this study, the preservice teachers’ teacher selfefficacy perceptions did not vary by year of study. Studies in the relevant
literature have found similar results (Aylar & Aksin, 2011; Yenice, 2012).
However, Yaman et al. (2004) found that the levels of preservice science
teachers’ self-efficacy beliefs increased with their year of study. In this
study, the preservice teachers’ twenty-first century skills and teacher selfefficacy perceptions were expected to vary significantly by gender, but
they did not. Preservice teachers should improve their twenty-first century
skills and be made aware of teacher self-efficacy as soon as they start their
educations.
This study found that the preservice teachers’ twenty-first century skills
and teacher self-efficacy perceptions did not vary significantly by parental
education levels. This finding was corroborated by those reported by
Aldan-Karademir (2013). In this regard, the limited number of studies on
parental education levels underlines the need for further studies on this
issue.
This study found positive significant relationships between the
preservice teachers’ twenty-first century skills and their teacher self27

efficacy perceptions. Studies on the relevant literature reported that
preservice teachers’ twenty-first century skills self-efficacy perceptions
predict 14% of teacher self-efficacy perceptions. Genuba and Montejo
(2018) in their study found a positive relationship between preservice
teachers’ twenty-first century teacher skills and self-efficacy. This finding
could not be related to other results in the literature since there were so few
relevant studies. However, twenty-first century skills also include
problem-solving skills. Some studies in the relevant literature have also
found moderate to high-level positive relationships between preservice
teachers’ problem-solving skills and their teacher self-efficacy belief levels
(Aylar & Aksin, 2011; Oğuz, 2017; Yenice, 2012). Kesicioğlu and Güven
(2014) found that preservice teachers’ problem-solving skills are a
significant predictor of their self-efficacy. Twenty-first century skills selfefficacy perceptions include information, technology and media skills.
Some studies in the relevant literature have investigated the relationship
between preservice teachers’ digital skills and teacher self-efficacy
perceptions. For example, low-level positive relationships were found
between preservice teachers’ web pedagogy content knowledge and their
professional self-efficacy perceptions (Akgün, 2013). Communication
skills are also twenty-first century skills. Kesicioğlu and Güven (2014)
found that preservice teachers’ communication skills were a significant
predictor of their’ self-efficacy. Based on their results, they found that there
are relationships between preservice teachers’ twenty-first century skills
and their teacher self-efficacy perceptions and that their twenty-first
century skills predict their teacher self-efficacy perceptions. One way to
ensure student participation, instructional strategies, and classroom
management, which are the dimensions of teacher self-efficacy, is to use
twenty-first century skills. This is because educators can manage the
factors that affect student achievement more effectively if they improve
and apply their twenty-first century skills. Studies in the relevant literature
support this conclusion. Geisel (2018) found positive relationships
between teachers’ scores for teacher self-efficacy perceptions and their
scores for critical thinking, collaboration, communication, creativity and
innovation, and self-management and technology.
Lifelong learning tendency is another variable that is relevant to
twenty-first century skills and teacher self-efficacy. Some studies in the
literature have reported positive relationships between preservice teachers’
lifelong learning tendencies, twenty-first century skills self-efficacy
perceptions and professional self-efficacy perceptions (Ayra &
Kösterelioğlu, 2015; Kozikoğlu & Altunova, 2018). Some studies have
found that preservice teachers’ twenty-first century skills significantly
predict their lifelong learning tendencies (Erdoğan & Eker, 2020;
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Kozikoğlu & Altunova, 2018). Another study of these two variables was
conducted by Sa’pang and Purbojo (2020). They found that teacher selfefficacy and Generation Z students’ understanding of its characteristics,
and twenty-first century skills contributed 60.7% to their facilitator
teaching styles. It is to be expected that teacher self-efficacy and twentyfirst century skills are relevant to lifelong learning tendencies and
facilitator teaching style. This study’s results suggest that:
 An in-depth analysis of the effects of twenty-first century skills on
teacher self-efficacy and their causes should be done by future
qualitative studies.
 Different variables affected teacher self-efficacy perceptions, so
the effects of different variables on teacher self-efficacy
perceptions should be investigated.
 The effects of twenty-first century skills self-efficacy perceptions
on teacher self-efficacy perceptions should also be investigated
with a sample of in-service teachers.
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1.

Introduction

Socrates and his successors put forward the first theoretical approach in
the field of education. Therefore, Socrates can be considered the first
educational thinker. The basis for this claim is the search for a method
instead of moral teachings in Socrates' understanding of education. The
method in question is the dialectical method, which is based on discussion.
In this method, the teacher does not impart information; he does not teach
but only helps to learn through discussion and maieutics (Küken, 2003, p.
390). Giving birth is the most fundamental element of the Socratic method
(Aytaç, 1980, pp. 32-34). Socrates, the main speaker in Plato's Theaetetus
dialog, states that he practices the art of midwifery like his mother (Plato,
1986, 149-149b). Socrates compares uncovering people's ideas, which he
discusses using the method of questioning, to the midwife giving birth to a
child. Just as the midwife helps the child in the womb to be born, Socrates
also helps in the birth of the truths that exist in the soul of man (Çüçen,
2001, pp. 102-103). In the dialog in question, Socrates enumerates a
person's qualities to be a midwife and determines the qualifications
necessary to apply his method.
In the present study, the qualities Socrates lists as necessary for a person
to be a midwife were examined individually and compared to the function
of the teacher in education and the educational attitudes that should be
exhibited according to constructivist educational theory. The similarities
between these two pedagogical approaches, centuries apart, can serve as
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evidence that these approaches have validity that transcends the ages. It is
believed that the validity of these educational approaches in different ages
is related to the fact that both educational approaches attempt to develop a
method that corresponds to the natural learning behavior of human beings.
It can be stated that developing methods that correspond to people's natural
learning behavior leads to more effective and universal methods rather than
changing learning behavior following educational goals.

2. Qualifications A Person Must Have to Become a
Midwife
1.1. Having Experience But Not Being Able To Give Birth
(Being Infertile)
Socrates says that the woman who should be the first to practice the art
of midwifery, that is, to become a midwife, should be chosen from among
women who have lost their ability to give birth because of their advanced
age. However, at the same time, this woman should have experienced a
timely birth; that is, she should not be completely infertile. There are two
types of women who are prohibited from being midwives. The first are
those who are completely infertile because, without manners, it is
impossible to learn an art. The second is women who can become pregnant.
No woman who can become pregnant can take up this profession to give
birth to others." (Plato, 1986, 149b).
It is quite understandable that the midwife is chosen among women who
are not completely infertile and have experience with childbirth. The fact
that an educator has experienced the subject he is going to teach allows the
students who will have this experience to know the difficulties they will
face and the ways to overcome them. It is obvious that thanks to this
knowledge, the educator can guide his students more healthily.
The need for the educator to have lost the ability to bear children is also
unclear. There must be an important justification for the strict limitation:
the educator, the more knowledgeable and experienced side, must not
reveal anything. This justification can be interpreted as a strong emphasis
on the need for the teacher to reassure himself so that the student can
become active. Similar rigorous determinations were made by Rousseau,
an important thinker concerning education: "Do not give verbal lessons to
your child; he should take lessons by trying. (Rousseau, 2009, p. 131). “On
no account must he be given advice. He must find it himself." (Rousseau,
2009, p. 131) .
35

Although the above considerations illustrate the need for the student to
be active, they do not fully reveal the reason for the absolute prohibition of
midwifery. The following quote from Rousseau provides some further
clues as to the reason for absolute prohibition. "Young tutor, I teach you a
difficult art, to lead without teaching, and to do everything without doing
anything. I know that this art is not suitable for your age: above all, it does
not help to show your talents, it does not make your fathers more valuable,
but it is the only way to succeed." (Rousseau, 2009, p. 241) . Here,
Rousseau claims that the obstacle to the teacher's satisfaction is the desire
to show himself and his knowledge. Although major educational theorists
(Rousseau, Dewey, Montessori) have consistently emphasized that
learning experiences in which the student is active are much more
productive, it has been known since Socrates that Rousseau is correct in
describing this skill as a difficult art. Socrates made the skill Rousseau
described as difficult a prerequisite for the profession of midwifery,
declaring that those who can give birth cannot be midwives. It can be stated
that the consideration of this strict prohibition is an attitude that facilitates
the implementation of constructive education.
Another reason why the teacher is strictly forbidden to give birth can
be interpreted as follows: According to constructivist education, the
teacher should only play the role of an instructor. The teacher only instructs
to ensure that the student learns through his or her own experiences. In this
process, the student must deal with the problems he experiences, find
solutions, and learn to produce solutions. According to constructivist
pedagogy, developing the skills that will enable the student to achieve that
outcome is more important than the desired outcome. A teacher who does
not share or is unaware of this approach is likely to think that to achieve
the outcome more quickly, he/she will solve some of the problems that the
student needs to solve, thus making the student's job easier. However, it is
known that people develop when they are forced. For this reason, the
teacher must allow the student to be forced to suffer. Since Socrates wanted
to limit this helping behavior, which often goes unnoticed and hinders the
educational process, with a sharp line, he clearly stated that the midwife
should be sterile.

1.2. Know How to Use Pain Medications to Facilitate Birth
And Relieve Pain When Necessary
Another quality that a midwife must have is knowledge of how to use
medications that can relieve or increase pain when necessary to facilitate
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the difficult task of childbirth (Plato, 1986, 149d). Since the teacher is
compared to a midwife in the metaphor, it can be concluded that the
teacher, like the midwife, should know how to increase or decrease the pain
he feels when his student gives birth. One conclusion that can be drawn
from this statement is that the birth of knowledge is more or less painful.
If more or less pain is required to birth knowledge, pain must function in
generating knowledge. If this function can be determined, more precise
determinations can be made about using pain.
Why do we want to gain knowledge if it hurts to gain knowledge?
Aristotle states that humans want to know: "All humans by nature want to
know," he explains (Aristotle, 1996, 980a). Humans, by nature, want to
gain knowledge because when we gain knowledge, we can understand
what is happening around us. We can only survive if we understand, so
understanding is important. To understand, we need to connect. The mind
inherently seeks connections (Caine & Caine, 2002, p. 98). The main
activity of our cognitive system is to make sense of the interaction between
humans and the world (Gruneberg & Morris, 1979, p. 30).
These meanings shape our thoughts and behaviors. To display
appropriate behavior, we constantly try to make sense of the signals of our
perceptions and access the knowledge of the external world. However,
knowledge of the external world does not suddenly appear in our minds.
Every experience enables the development of the world picture we have
formed in our minds. Each development is a perfection, a transition of the
mind from a less balanced state to a more balanced state (Piaget, 2004, p.
13). According to Piaget, stimuli we cannot understand create an
imbalance in us, and as an expression of this imbalance, a need arises. The
need is the need to make sense of the new situation. As long as this does
not happen, the person becomes restless. The action ends when the needs
are satisfied, and the meaning process is realized (Piaget, 2004, p. 17). The
end of the action means the end of the learning activity. Thus, there must
be a prerequisite for learning. It can be interpreted as the discomfort
resulting from the need for pain mentioned in the metaphor. For this reason,
the teacher should point out to the student the points where the current
interpretations are insufficient to disturb or hurt the student whose
knowledge he wants to expand. This can be seen as midwifing, multiplying
the pain. The Socratic method of questioning is one of the most commonly
used methods to uncover the contradictions and gaps in one's meanings.
The fact that the midwife multiplies the pain when necessary can be
interpreted as the teacher asking questions that expose the inadequacies
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and contradictions in the student's cognitive structure when necessary and
creating situations. This puts the student in a state of disequilibrium and
makes him ready to learn. According to Piaget, mental development
always proceeds toward forwarding equilibrium (Piaget, 2004, p. 16).
However, when the contradictions in question reach a level that the person
cannot cope with, he or she may ignore and avoid them. In this case, the
teacher must relieve the pain like a midwife. Pain reduction can be
interpreted as the teacher making the student's job easier by giving cues.
Adjusting this balance is considered one of the prerequisites for the art of
childbearing.
Socrates states that those unaware of these goals see him as a man who
throws people into hopeless confusion and bewilderment (Piaget, 2004, p.
149). Socrates warns before he works with Theaitetus: He explains that he
will begin his method of questioning with questions that reveal the
contradictions in the cognitive structure of the person before him, revealing
what he does not know. He then asks Theaetetus, whom he believes is
pregnant, not to attack him when she miscarries her first child. He explains
that he often experiences this reaction. This observation shows that people
do not want to get into an imbalance even if the structure they have created
is not consistent; they prefer a stable and balanced structure. When the
balance is disturbed, the need to restore the balance inevitably arises, and
efforts are made in this direction. From this point of view, it can be
reiterated that one of the teacher's most important tasks is to disturb the
student's balance.
Socrates compares himself to a horse fly and says he annoys everyone
with his questions. With his questions, Socrates wanted to bring knowledge
to his mind by making the person realize his ignorance (Law. 2010, p. 243).
He does this to awaken the desire to find the truth, the good, the truth
(Plato, 1986, 29d-31a). By asking questions, he wants to uncover
inconsistencies and thus encourage people to investigate. He notes that
when this does not happen, people perceive the external world as their
present mental structure allows, and they think that this is real knowledge
but that it is conjecture (Doxa) and that they feel no discomfort in doing so
and have no desire to reach the truth. People without reason think that all
reason is gathered in them (Plato, 1986, 204a). At this point, the instructor's
task is to awaken the desire to reach the source of real knowledge and
remove the obstacles in front of it. "Doctors say that if the obstacle in the
body is not overcome, the body cannot benefit from the nourishment given
to it. Their opinion of the soul is the same. For the soul to benefit from the
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wealth of knowledge presented, it must first make the other ashamed of
himself by refuting what he thinks he knows so that he may remove the
vain delusions that prevent him from learning and purify him." (Plato,
1986, 230c)

1.3 Recognizing Which Man and Which Woman Must Come
Together to Make Good Children
According to Socrates, another midwife's task is to know which woman
and man should come together to make the best children. He explains that
midwives take more pride in bringing the right people together than in
cutting the umbilical cord. He reinforces this analogy by saying that
knowing which seed to plant in which soil is different and more important
than growing plants (Plato, 1986, 149d). From all these statements, it is
clear that good results can be achieved by combining and linking
appropriate experiences.
The concept of structure, which has been preferred to express the
constructivist approach to education, refers to the whole made up of
interconnected parts. The more connections we make between our
experiences and knowledge, our mental structure becomes stronger and
more consistent. As a result, we can make better use of our minds. If we
look at the root of the word mind, we see that it comes from the Arabic
root "Ukl" and semantically means "to bind." This word, which was first
used to bind a camel or a "camel's tether," later became the name for the
mental faculty that connects feelings, thoughts, concepts, and events
(Yakıt, 1996, p. 73).
Here, the educator's task is to know what knowledge and experiences
are necessary to build a holistic mental structure, just as the midwife does.
To do this, the educator must have made connections that allow for a
holistic understanding. Expanding the network of relationships between
knowledge makes a person wiser in the above sense. In other words, the
educator's ability to bring together appropriate experiences depends on his
having coherently and validly connected, i.e., structured, the knowledge in
his mind in various ways. Only in this way can the student be guided to
have the experiences that will move him forward in an appropriate
sequence. Philosophical investigations will be useful in identifying the
existing relationships between educational experiences and the knowledge
that is the object of education and other fields.
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1.4 Distinction Between a True And a False Fetus
According to Socrates, one of the most important tasks of the midwife
is to distinguish the true fetus from the false fetus (Plato, 1986, 159b).
Socrates says this is sometimes very difficult, but the midwife must
perform this difficult task. It can be interpreted as knowledge or thoughts
that expand the think the world of the real fetus and pave the way for the
formation of new ideas or mental connections. Suppose the reason why
they can function differently from false fetuses can be found. In that case,
Socrates' intuitive ability to distinguish false fetuses from true fetuses
could be transformed into a learnable skill. A false fetus is a stillborn baby.
It will not persist for long, will not participate in production, will not
interfere with people, and will not participate in the network of
relationships between people. He will live on only for a time in the
pregnant woman's womb. This can be interpreted as unquestioned
knowledge and ideas formed in the human mind due to individual
experience, reinforced by repetition but not tested. These ideas may even
be connected to other ideas and form an isolated system, but they remain
within their boundaries in that system. The more effort a person puts into
the system he builds, the more he will own and protect it. He will have his
experiences within the framework of that system. He will gather the
evidence that supports the system and ignore those that do not. From that
point on, the whole effort will be to look for relationships that are good for
the system and to remove relationships that get it into trouble. Russell
advises older teens to look at the truth, not what they wish it were or think
it should be. It is their child that they think is good to have.
Socrates says that he has accomplished this difficult task as a midwife.
Thus, he explains that those with him progress very quickly, even though
they learn nothing from him, and that this progress is due to the many truths
they have extracted from themselves (Plato, 1986, 150d). This is because
those with Socrates attained a consistent and balanced mental structure.
According to the constructivist understanding of education, the main
purpose of education is to create a balanced way of thinking. For a way of
thinking to be balanced, newly acquired knowledge must be connected to
other knowledge in that way of thinking. The propagation method used by
Socrates in education is useful at this point. Although linking knowledge
takes a long time initially, any knowledge that is structured by linking it to
other knowledge improves the ability to think and draw conclusions. The
development of the ability to conclude is why what was the case with
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Socrates progressed so quickly. The fact that newly acquired knowledge is
not associated with other knowledge or that a newly established connection
cannot be associated with other structures has been metaphorized as a false
fetus. Any knowledge not associated with other knowledge that is not
structured, weakens its power to make inferences. For this reason,
sufficient time should be devoted to linking newly acquired knowledge
with other knowledge, especially at the beginning of training. If all
acquired knowledge can be structured, future knowledge can be easily
configured compared to previously structured knowledge. This allows
students to progress quickly.
Socrates strongly expresses the role of the educator in constructivist
education by saying that students who think that this progress comes from
their skill stop working with them long before they have to, before a
competent structure is built, so they fall behind and let their children fall
(Plato, 1986, 149e).

3.

Conclusion

In the study, the metaphor of the midwife, in which Socrates' method
of education, and the qualities that the instructor should have, were
evaluated in terms of the basic principles of constructivist education.
During the evaluation, it was found that there are great similarities between
the basic principles of constructivist education and the characteristics
revealed in the metaphor. With the metaphor used by Socrates, it can be
said that the educator expresses what he is supposed to do, the difficulties
he will encounter in fulfilling these requirements, and the ways to
overcome these difficulties with clarity that cannot be expressed even
today. The fact that these points were formulated so similar to the
principles of constructive pedagogy thousands of years before the
theorizing of constructive pedagogy shows that these principles are not the
product of systematic thinking but principles that belong to the nature of
human learning. It would be beneficial to use the metaphor to help teachers
who use constructivist education remember the basic principles and apply
them in practice.
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1. Introduction
Instructors are observed as reframing thinkers that debate the unseen
curricula with learners by refering to topics such as justice, democracy,
equality and freedom in critical theory (Freire, 2000). Hence, a logical tie
between instructors and students emerges since issues that are not involved
in the curricula designed by those in authority are stably debated and
reflected on (Au, 2017). Dynamic involvment of instructor-learner and
learner-instructor is augmented. Social, political, economical, and cultural
reproduction is firmly debated since classroom settings are perceived as
environments in which hegemony and ideology issues ocur (Au, 2017).
Hence, culture is challenged as well since it may not be any longer inferred
as a harmless factor. Instead, schools dictate ideologies of particular
cultures on learners, which often remain deconstructed by means of social
dialogue in a dialectic relationship. That sort of Freirean education
approach strenghtens learners’ perception of cultural power (Freire, 2000).
Instructors and learners form a social dialogue horizontally on mutul state
through naming the trouble in the world with cooperation (Au, 2017). As
a consequence of such dialogic endeavours, social transformation is
targeted. Action and reflection are firmly related to each other in critical
theory. In order for pointing out this argument, Freire (2000) employs
praxis that means concurrent emergence of reflection and movement. Thus,
critical thory displays managing societal and political matters in and out of
classroom settings to form change in instant and wider contexts. As human
are social beings in critical theory, dialectic relationships and social
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dialogue emerge as two crucial compounds of this framework (Falzon,
2006). When instructors and learners interact fairly and vigorously to
negotiate meaning for social change, an order of peculiar discourse
supplied by those in authority is deconstructed (Fairclough, 1992). Critical
theory tends to emancipate students and instructors from neoliberal
procedures, deprived curcimstances, and repressive educational systems
that favor particular beliefs. Thus, Giroux (2020) puts forward that
instructors ought to also behave as intellectuals that can lead to innovative
change in and out of their environment. Mclaren (2015) states that
instructors ought to be critical so that they can feel reinforced to form social
transformation by recognising the challenges of ideological curricula and
neoliberal practices presented by the West. Mclaren (2015) and Giroux
(2020) are highly conscious that schools have been globally framed by
neoliberal practices which leave no space for any innovation that refer to
human autonomy with no hint on neoliberalism. Neoliberal policies create
persuading discourses lest students and instructors criticize already
existing systems (Apple, 2013). Hence, within the paradigm of poststructuralism, critical pedagogy may produce new discourses for English
teachers. Non-doubtful approval of a particular ideology poses a risk
towards English teachers. Hence, participatory approach may be employed
to include them in the process of shaping curricula. Such practices are
hardly seen in the departments of ELT in Turkey (Köksal & Ulum, 2019).
Thus, this parameter may be changed by including teachers in the process
by employing the norms of critical pedagogy (Freire, 2000). Falzon (2006)
suggests that discourses that shape people can be deconstructed by means
of social dialogue or dialogic relations.
1.1 Participatory Approach in Language Teaching
Critical pedagogy has resulted in functional practices in foreign
language instruction, which is named participatory or Freirean.
Participatory approach can be seen as the practised form of critical theory
or pedagogy since participation of students and instructors is approved and
reinforced (Motlhaka & Wadesango, 2014). It is crucial to contextualize
foreign language classrooms by including students in every step of learning
on a societal and political level (Kumaravadivelu, 1994). Thus, students
are supposed to take part in every tenet and process of foreign language
education. Content, topics, issues, themes, and tasks are chosen and
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debated together so as for students to feel empowered, which gets them to
search for their rights and take preventative measures or movement just in
case they might experience a societal trouble (Lipson et al., 1993). The
basic objectives of participatory approach are to keep social and political
matters in the agenda, to choose classroom topics from real life situations,
and to debate political issues that might help teachers and students to
emancipate themselves from ideological domination (Jackson, 2007).
Issues such as wars, immigration, violence against women, animal rights,
child labor, global warming, and drug addiction often engage our minds.
Nonetheless, it is visible that when instructors and students get into
classrooms, issues are shifted into anodyne issues and popular culture
based on the structure of the curricula. The present study tends to unravel
the perspectives of faculty members about involving socio-political issues
on the agenda.
2. Methodology
The present study is descriptive and qualitative in nature. The objective
of qualitative research design is to describe the data from a hermeneutic
dimension. In line with this point of view, phenomenographic research
design was employed in order to uncover the perseptions of the
respondents. This study includes experiences or conceptualizations of a
particular phenomena. Accordingly, peculiar conceptions were identified
and evaluated in the present study. A semi-structured interview composed
of various questions was directed to the informants to respond to Armenian
issue from a critical perspective. For the coding reliability of the semistructured interview, Kappa Coefficient for Inter-coder Reliability was
counted and it was discovered that the coding process was highly reliable
(K= .896, p<.001).
2.1 Participants
The respondents were comprised of 20 faculty members from ELT, and
the age range of the respondents was 40. The respondents did not receive
any training regarding critical theory. The respondents’ major was English
as a foreign language teaching and worked as faculty members in state
universities. Thus, they were familiar with the content and topics of the
ELT curriculum.
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3. Data Analysis and Results
In this section, the results of the study and the findings are interpreted
based on the data attained from the informants by means of the semistructured interview. They are categorised under the titles of the groups
from the scale.
Table 1 General Attitudes Towards Armenians
Theme
Pozitive
Neutral
Negative
Total

f
18
1
1
20

%
90.00
05.00
05.00
100.00

As can be seen from Table 1, the vast majority of respondents are
optimistic about the Armenian issue. This figure sits at a whopping 90%.
In addition, a small percentage of respondents (0.05%) expressed negative
sentiments regarding the matter, while a fraction of respondents (0.05%)
stated that they had nautral attitudes.
Table 2 General Attitudes Towards Armenia
Theme
Pozitive
Negative
Nautral
Total

f
16
3
1
20

%
80.00
15.00
05.00
100.00

Table 2 makes it quite clear that the vast majority of respondents have
favorable attitudes of Armenia; in fact, 80.00 percent of them do. In
addition, whereas 15% of the respondents had unfavorable attitudes about
the nation, 5% of the participants asserted that they had neutral notions of
the nation.
Table 3 Attitudes Towards the Armenian Issue
Theme

f

46

%

Armenian claims are viewed
negatively.
Armenian claims are viewed
positively.
No definite idea is observed.
A
long-standing
feud
between two countries exists.
Political squabbles are
observed.
Concerns raised by a
minority are observed.
The
past
should
be
confronted.
Common
faults
exist
between two countries.
Total

14

56.00

4

16.00

2
1

08.00
04.00

1

04.00

1

04.00

1

04.00

1

04.00

25

100.00

The biggest developing theme, which is clearly represented by
Table 3, is an intensification in negative sentiments towards the claims
made by Armenians (%56.00). In addition, sixteen percent of people who
responded gave a positive response to the issue. In addition, there is one
other group of informants that has no clear concept, which accounts for 8%
of the total, while 4% of the emergence may be attributed to an ongoing
conflict between two countries, in addition to the 4% of the occurrence that
can be attributed to political conflicts. In conclusion, with bare
emergences, such dimensions as minority difficulties (%04.00), facing the
past (%04.00), and shared defects (%04.00) were observed.
Table 4 Possibility of Raising the Armenian Conflict in ELT Context
Theme
Yes
No
Total

f
̶
20
20

%
̶
100.00
100.00

Table 4 makes it very evident that all of the respondents (a total of
one hundred percent) indicated that it is impossible to address the
Armenian issue in ELT settings.
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Table 5 Attitudes towards whether Armenian Issue should be discussed
in ELT Settings
Theme
Positive
Negative
Unsure
Total

f
18
1
1
20

%
90.00
05.00
05.00
100.00

Table 5 makes it very evident that an overwhelming majority of
respondents, ninety percent, are of the opinion that the Armenian issue
ought to be covered in ELT settings. On the other side, a minority of
respondents have unfavorable attitudes and express uncertainty regarding
the relevance of issues of this nature in the context of ELT.
4. Discussion and Conclusion
The purpose of this research was to discover the perspectives held by
ESL faculty members in Turkey on the incorporation of discussion of
sociopolitical topics within ELT settings. Although the faculty members
were aware of the significance of critical pedagogy and participatory
approach, the overall results show that they did not negotiate any social or
political issues in their classroom settings (Bishop & Glynn, 2003). This is
the case which may indicate that they did negotiate the importance of these
approaches. Even though they believed that these topics should be brought
up for discussion, they did not negotiate them. This may be attributed to
political reasons that force them to discuss only innocuous topics, which
hinder criticisms of power relations in the society. Alternatively, it may be
due to the fact that they all found these topics to be risky and divisive,
which is why they did not negotiate them (Fields, 2008). Because there are
always excluded cultures that are barely brought up in education, teachers
have a responsibility to encourage students to adopt a critical perspective
toward components of dominant cultures. In order to develop more liberal
policies, language policies need to be demolished first. In language
education, power relations and socio-political issues are rarely resolved,
despite the fact that political issues must be addressed (Rassool, 2007). In
addition, there is the possibility of engaging in participatory practices,
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despite the fact that the atmosphere of the classroom may give rise to some
problems. Therefore, both instructors and students ought to be willing to
take chances by discussing potentially challenging subjects, despite the
fact that this may result in certain conundrums. According to Ricento and
Hornberger (1996), practitioners are the ones who decide the content of
curriculum and the courses that are offered. However, it would appear that
Ricento and Hornberger ignore the macro perspective and the sociopolitical context. In this context, teachers or instructors may be afraid to
bring up sociopolitical issues because criticizing those in power, policy
makers, or political parties involves taking significant risks.
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1. Introduction
Self-regulation is one of the most important psychological constructs
that has been studied in a wide range of research in recent years. It is also
at the focal point of many scientific studies in Türkiye (Arabacı, 2019;
Kurt, 2020; Tutkun & Tezel-Şahin, 2022; Tutkun, 2022; Soyoğlu, 2019).
In the literature, it is seen that there are many definitions and
conceptualizations of “self-regulation” as an integrative (McClelland &
Cameron, 2011) and high-level structure (Silverman & Ragusa, 1992) that
includes different components. In these definitions, self-regulation
depends on both internal and external factors. In terms of internal
processes, McClelland and Cameron (2011) define it as the ability to
control or direct one's attention, thoughts, emotions and actions. Ormrod,
Anderman and Anderman (2017) emphasizes the process of setting goals
for oneself and engaging with the behaviors and cognitive processes that
lead to goal attainment. Blair and Diamond (2008) define it as a voluntary
cognitive and behavioral process in which the individual maintains
emotional, motivational and cognitive arousal levels that help positive
adaptation and adaptation to the environment. Looking at the definitions in
terms of external factors, Keller et al. (2004) emphasize the modulation of
emotions in response to environmental demands; Tutkun, Tezel-Şahin and
Işıktekiner (2016) defines it as the suppression of tendencies and desires in
terms of adaptation to the environment, delaying gratification, and
regulation of emotions, thoughts and behaviors according to environmental
conditions.
Self-regulation develops in a dynamic process during critical periods
until adulthood, in a structure that is dependent on the previous
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developmental stage and preparing for the next, by building on each other.
The fact that it can increase very rapidly in parallel with brain development
in the preschool period compared to other periods draws attention to the
preschool period (Hamoudi et al., 2014; Nigg, 2016; McClelland &
Cameron, 2011; Rosanbalm & Murray, 2017; Rothbart et al., 2011). There
is also important evidence in studies conducted in Türkiye that selfregulation develops with age (Arabacı, 2019; Bayındır, 2016; Kurt, 2020;
Soyoğlu, 2019). In this respect, the preschool period is very valuable in
order to develop policies that enable all preschool children to reach the
highest level in which they can use their self-regulation skills effectively.
Studies show that children's acquisition of self-regulation skills in the
early stages is effective on both their school adjustment and academic
success. In this context, self-regulation skills form the basis of many
behaviors and attributes related to successful school adjustment (Blair,
2002; McClelland & Cameron, 2011) and affect children's long-term
academic and school success (Dan, 2016; McClelland & Cameron, 2011;
Ormrod et al., 2017). Studies have shown that preschool children's selfregulation skills, mathematics and literacy success during school years, as
well as completing university (McClelland et al., 2013), higher educational
success, higher self-worth, better coping with stress. It has been stated that
it predicts better adult adjustment, including the ability to go out (Ayduk
et al., 2000). In the studies conducted in our country on the school
adjustment process, it has been found that preschool children are often shy,
difficulty in obeying the rules, aggression (Bağçeli-Karaman et al., 2018)
and inadequacy in self-regulation skills such as crying (Başaran, Gökmen
& Akdağ, 2014). demonstrated that they had problems. As a matter of fact,
studies conducted in our country on this subject also reveal that selfregulation skills predict school adjustment skills and readiness for primary
school (Adagideli, 2018; Bayındır & Biber, 2019; Şamlı, 2019; Şepitci,
2018; Tekin, 2018). In this respect, it has been observed that when children
go through a quality school adaptation process, their academic success
increases, their disciplinary problems decrease (Uysal, Aydos, & Akman,
2016), they are happy at school and they are more successful socially and
emotionally (Bağçeli-Karaman et al., 2018). In this context, it is thought
that supporting children's self-regulation skills will contribute significantly
to their adaptation to school, preparation for higher education levels and
supporting their academic success.
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2. The effect of self-regulation on quality of life
Self-regulation has a fundamental role in promoting lifelong wellbeing, including physical, emotional, social, economic, health and
educational success. In addition, stronger self-regulation contributes to
higher educational achievement, higher self-worth, better ability to cope
with stress, and less drug consumption. Therefore, self-regulation
investment helps create healthier communities, as it predicts higher
income, better financial planning, lower substance use, reduced violence
rates and long-term health costs (Ayduk et al., 2000; Rosanbalm & Murray,
2017; Tutkun & Tezel-Sahin, 2022). However, when the current situation
in Türkiye is examined, it is stated that the age of substance use is gradually
decreasing and it is becoming increasingly common among young children
(Işık, 2018). According to the report of the research carried out by the
Department of Combating Narcotic Crimes, it was determined that the age
of starting drugs is gradually decreasing and the riskiest age group is
between 15-24 with a rate of 71.2%. In addition, it has been determined
that individuals who use drugs frequently use harmful substances such as
alcohol and tobacco (Narcologist Project Analysis Report, 2020). When
the situation in our country is examined in terms of tendency to crime, it is
stated in the EU Commission Türkiye Report (2020) there are 2,500
children in prisons who are imprisoned for various crimes and stay with
their mothers. Penal Institution Statistics, on the other hand, states that the
number of those entering the penitentiary institution as juvenile convicts is
1,679 (Turkish Statistical Institute [TUIK], 2020). Considering all this
information for our country, it can be said that the age of encountering
problems that negatively affect our society, such as drug consumption and
inclination to crime, has gained an inclination towards younger ages and
has become widespread. For this purpose, it is thought that it is important
for policy makers and educators to support education programs aimed at
improving self-regulation in order to improve the health and well-being of
citizens and reduce crime in our country. Experimentally validated
research also suggests that such programs can provide benefits and have
long-term effects. Interventions that address self-regulation, even with
partial improvements in self-regulation, can reduce the cost to public health
and contribute to greater welfare and change in a way that is beneficial to
society, with major improvements in crime. In this context, it is thought
that the development of children's self-regulation skills in the preschool
period is an investment for the future.
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3. The effect of self-regulation on problem behaviors
An important issue in terms of lack of self-regulation is problem
behaviors. It has been determined that 60.6% of children in the preschool
period in Türkiye have at least one or more problem behaviors (TanerDerman & Başal, 2013). In the study conducted by Beyazit (2019), it was
revealed that there is a significant relationship between self-regulation
skills and problem behaviors, and that preschool problem behaviors are a
significant predictor of self-regulation skills. This result shows that as the
level of self-regulation skills decreases, problem behaviors increase. It has
been determined that children whose self-regulation skills are not
developed mostly exhibit problem behaviors belonging to the categories of
not obeying the rules, disrupting group dynamics, tantrums and aggression,
hitting, biting, throwing, hyperactivity, shouting, crying, and distraction
(Akman et al., 2011; Bayrak-Çelik, 2020; Karadeniz-Akdoğan, 2017;
Tozduman-Yaralı & Güngör-Aytar, 2017; Temiz, 2020; Yumuş, 2013). In
this context, almost half of the problems seen in the pre-school period
continue in adolescence or in their later life, and the risk of these problems
being permanent is very high in a significant majority of children (Işık,
2021; Taner-Derman & Başal, 2013). When the literature is examined, it
is seen that preschool children are faced with problem behaviors in many
ways due to their self-regulation inadequacies, and if this situation is not
intervened in the early stages, the risk of the problems becoming permanent
is very high.
Considering the studies on deficiencies in self-regulation skills,
impulsivity, risk taking, aggressive behaviors (Hamoudi et al., 2014;
Murray, Rosanbalm & Christopoulos, 2015; Nigg, 2016; Silverman &
Ragusa, 1992) are associated with attention deficit and hyperactivity
disorder (ADHD). While most children sometimes exhibit these behaviors
in attention deficit and hyperactivity disorder caused by lack of selfregulation, they consistently display them in multiple settings in ADHD
diagnosis (Silverman & Ragusa, 1992). In a study conducted in Türkiye,
the most common problems in the 1-6 age group were found to be
irritability (34.2%), unhappiness-pessimism-unwillingness (27%),
distraction (18.1%), and hyperactivity (17.4%) (Aktepe et al., 2010). In this
respect, attention deficit, impulsivity and hyperactivity are the most
common problem behaviors of childhood in Türkiye (Soysal & Özdemir,
2004). It is an important issue in overcoming these problems that the
possibility of being impulsive decreases with the increase in children's selfregulation skill levels (Yıldız, 2020).
54

In addition, when longitudinal studies were examined, it was seen that
children with self-regulation deficiency in the preschool period had worse
health status in adulthood. For example, children with more impulsivity
and weaker attention regulation tended to have worse health after 30 years
than those with better self-regulation as children (Moffitt et al., 2011), and
their body mass indexes after 30 years were negatively affected by this
condition. (Mischel, 2016). In this respect, individuals with a lack of selfregulation usually turn to food to escape their emotions or reduce their
emotions (Aldao, Nolen-Hoeksema & Schweizer, 2010), which negatively
affects their body mass index and leads to obesity. Obesity has also become
widespread in Türkiye, and one in four children is overweight or obese. It
is also the second country with the highest prevalence of diabetes (12.8%)
among OECD countries (EU Commission 2020 Türkiye Report). In this
context, it is important to support children's self-regulation skills and
prevent problems that may arise due to lack of self-regulation such as
obesity, impulsivity, risk taking, inattention, aggressive behaviors,
attention deficit and hyperactivity.
3.1. Problem behavior and family in self-regulation
Many studies have revealed that parents' attitudes and behaviors have
important effects on children's self-regulation skills and problem behaviors
in the preschool period (Akman et al., 2011; Bayındır, 2016; Soyoğlu,
2019;). For example, in one of the studies, preschool teachers stated that
the primary reason for problem behaviors is parental attitudes (Akman et
al., 2011). In addition, it has been determined that as mother-child
communication increases positively, problem behaviors decrease in
children or as mother-child communication decreases, problem behaviors
increase (Teke, 2021). In terms of family attitudes, as negative discipline
practices of parents increase, children's self-regulation, emotion regulation
and attention/behavior regulation levels decrease (Eroğlu, 2018). For
example, it has been determined that the children of mothers who expect
obedience show lower levels of regulation skills (Bayindir, 2016). It has
been determined that there is a significant, low and negative relationship
between self-regulation skills and authoritarian parental attitude and
overprotective parental attitude (Temiz, 2019). In addition, it was
determined that there was a significant relationship between democratic,
authoritarian, overprotective and permissive attitudes and children's
regulation skills (Yılmaz, 2020).
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There is a positive and significant relationship between children's selfregulation skills and mothers' empathy skills, psychological well-being of
families, parental self-efficacy in terms of care and attention; It has been
determined that there is a negative and significant relationship in terms of
discipline, participation and health (Atmaca, Gültekin Akduman & Şepitci
Sarıbaş, 2021; Soyoğlu, 2019). This framework provides evidence that
parents' attitudes affect children's self-regulation, that positive parenting
practices also provide children with models for appropriate self-regulation
strategies, and that the family factor plays an important role in children's
self-regulation. In this context, families constitute an important focal point
for education.
3.2. Problem behavior and teacher in self-regulation
Preschool education institutions and teachers are also among the key
factors in self-regulation. Children's self-regulation inadequacies and
problem behaviors in pre-school education institutions have negative
reflections on the teaching-learning process. These negative reflections;
distraction of other children, interruption of the activity, disruption of other
activities (Temiz, 2020). In the preschool education process, the most
important role in transforming unwanted behaviors into desired behaviors
and teaching appropriate behaviors falls to the “teacher”, who is the
implementer of the program (Gangal & Öztürk, 2019; KaradenizAkdoğan, 2017; Öngören-Özdemir & Tepeli, 2016). However, when the
literature is examined, it is seen that teachers have inadequacies in problem
behaviors. For example, in the study conducted by Kandır (2000), it was
determined that 87.2% of the teachers had insufficient knowledge on this
subject, and 85.2% had difficulty in preventing problem behaviors due to
their lack of knowledge on this subject. In his study, Yumuş (2013)
revealed that the rate of teachers who do not have sufficient knowledge
about problem behaviors is high. In the studies of Kılıç, Kalkan, and Avcı
(2021), it was concluded that both the content knowledge about problem
behaviors and the skills of understanding child behaviors of preschool
teachers are not sufficient.
It has been determined that teachers prefer traditional ways such as
warning to overcome problem behaviors (Kutlu-Abu & Arslan, 2020), they
are far from creating concrete classroom management strategies, and they
make applications that offer instant solutions and overcome the crisis
(Öztürk & Gangal, 2016). Carpenter and McKee-Higgins (1996) state that
the traditional method of controlling undesirable behaviors, which includes
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reacting after the behavior occurs, is not effective in children with behavior
problems, and that behavioral control, which is appropriate for each child
as a group and individually, should be preventive. Studies conducted in
this context suggest that teachers be informed about what needs to be done
about the subject, be suitable models for children, organize in-service
trainings and trainings to improve their skills (Akman et al., 2011; Gangal
& Öztürk, 2019; Işık, 2021; Kandır, 2000; Kılıç et al., 2021; ÖngörenÖzdemir and Tepeli, 2016; Yumuş, 2013). When the studies conducted
with preschool teachers in Türkiye are examined, it is revealed that
teachers experience difficulties due to dysfunctional strategies they use in
this regard and lack of knowledge, and they need training on these issues.
Considering this situation, it is thought that the training to be given to
teachers provides a great advantage in terms of developing children's selfregulation skills and increasing the competence of teachers in this regard.
4. Self-regulation training
The timing of the educational programs and preventive interventions to
be implemented in the development of children's self-regulation skills is
very important (Bierman et al., 2013). Interfering with children in the early
stages (for example, before they start school) can further prevent the
development of behavioral and social difficulties and contribute to the
development of self-regulation skills (Pears et al., 2014). Stronger selfregulation often involves intervention as early as possible (Baumeister &
Heatherton, 1996; Rosanbalm & Murray, 2017). Studies on the subject
revealed that children's self-regulation skills increased from early
childhood to middle childhood (8-9 years old), but did not show any
increase from middle childhood to early adolescence (12-13 years)
(Raffaelli, Crockett & Shen, 2005). Although the interventions carried out
after children start primary school have positive effects, it has been found
that they do not adequately protect children from the secondary school
experience and the difficulties of transitioning to adolescence (Bierman et
al., 2013). For this reason, it is thought that it is important to encourage
self-regulation in the preschool period in order to reduce problems before
primary school, improve educational results, and increase success.
Self-regulation is a process that allows for internal regulation,
dependent on education, age, observation of children, and interaction
between society. Therefore, children need structured environments,
supportive relationships, direct instruction in the development of selfregulation skills, and adult help (Dan, 2016; Rosanbalm & Murray, 2017).
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There is evidence that self-regulation can be strengthened and taught with
support from the environment. For example, it has been determined that
educational programs in Türkiye that aim to directly teach children selfregulation skills have positive effects on children's self-regulation skills
(Çelik & Kamaraj, 2020; Ezmeci, 2019; Liman, 2017; Sezgin, 2016). In
this respect, children can develop these skills effectively with appropriate
training and support for self-regulation skills.
In the past 15-20 years, different self-regulation education models have
been developed and implemented in high-income countries such as
Australia, Canada, European Union (EU) countries, United States of
America, England, Sweden, and low-income countries such as Chile,
Jamaica, Philippines and South Africa. As a result of the analysis of the
budget policies allocated for these applications, it has been revealed that
the positive returns in social and economic terms are higher (Daly et al.,
2015). In these studies, there are many interventions that address some or
all components of self-regulation development. There are two approaches
most commonly used to review these: (1) teaching parents and teachers to
support their children's self-regulation skills, and (2) directly teaching
children age-appropriate self-regulation skills. The best approach to use
may vary depending on the age group, environment or child and family
risk status (Murray et al., 2014; Rosanbalm & Murray, 2017).
When the education programs to support the self-regulation of
preschool children in Türkiye are examined, it has been determined that
there are 6 different education programs carried out between the years
2014-2020. It has been observed that only the approach of "directly
teaching children age-appropriate self-regulation skills" is used in these
education programs, and approaches to teaching parents and teachers to
support their children's self-regulation skills are not currently used (Çelik
& Kamaraj, 2020; Ezmeci, 2019; Gündüz, 2020; Liman, 2017; Sezgin,
2016). For example, in one of the education programs, in addition to
teaching children skills directly, an activity proposal and a family
participation activity were presented to the classroom teacher (Gündüz,
2020), while it was stated that in the other program, families were provided
to participate in the education process with family letters and homework
(Liman, 2017). In this respect, it is thought that the lack of any training on
how to support children's self-regulation skills in terms of teachers and
families in the existing education programs in Türkiye is an important
limitation. Therefore, it is important for both teachers and families to
eliminate the current lack of awareness of the importance of children's self58

regulation skills, the development of self-regulation, strategies for selfregulation, arranging the environment to support self-regulation, and
raising awareness of children about activities that will improve children's
self-regulation skills. The results of the research revealed that the training
given to families and teachers simultaneously is more effective than the
trainings that focus only on children, only families or only teachers
(Rosanbalm & Murray, 2017; Webster-Stratton, Reid & Hammond, 2004).
The results, when only parents, teachers or children are educated, show
that the positive effects of education cannot always be generalized to the
school or home environment. In this respect, cooperation between home
and school is important in increasing the permanence and continuity of
learning. Therefore, it is recommended to provide a joint training for both
families and teachers in the education programs to be prepared to develop
children's self-regulation.
Another important point that increases the effectiveness of the selfregulation education program is; the interventions that provide support for
the self-regulation capacity of families and teachers (Murray et al., 2015).
The capacity of adults to develop their children's self-regulation skills
largely depends on their own self-regulation skills (Rosanbalm & Murray,
2017). Supporting parents and teachers for self-regulation so that they can
meet children's self-regulation needs increases the success of education
(Murray et al., 2015) and helps them understand their role in supporting
self-regulation (Rosanbalm & Murray, 2017). Therefore, there is a need to
develop self-regulation skills of parents and teachers in education. In the
study conducted by Tutkun (2022) to determine the educational needs of
preschool children and their families for self-regulation, it was determined
that the subjects that families needed most were how they should regulate
their own behaviors and emotions. Families also stated that they felt the
need for training on issues such as analyzing the dynamics that caused their
anger, coping with their anger, and relieving their stress.
It is emphasized in the literature that education programs and
interventions must meet certain standards for their effectiveness.
Therefore, in order for a training program to produce significant effects, it
is expected to provide the same conditions as in real life. For example, it is
an important standard that the implementation is carried out by teachers
rather than research personnel. Therefore, training should not be conducted
using personnel, materials, or other resources that are unlikely to be
available to practitioners in natural settings (Flay et al., 2005). Educational
programs and interventions abroad are commonly carried out by teachers
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(Murray et al., 2015). However, in the literature review, it was determined
that all of the trainings in Türkiye were implemented by researchers instead
of teachers (Çelik & Kamaraj, 2020; Ezmeci, 2019; Liman, 2017; Sezgin,
2016). In a study carried out to examine the studies on self-regulation in
Türkiye and to reveal the trend in this area, 295 studies conducted between
2000 and 2020 were analyzed by document analysis method. As a result of
the research, it is seen that the training programs for self-regulation are not
applied much and the trainings are limited, the training programs are
mostly implemented by the researchers, and the teachers are not very
involved as the implementers of the training programs. In terms of the
suggestions obtained from the researches, it was concluded that different
activities and information studies on self-regulation for children, as well as
training, seminars and conferences on self-regulation for teachers, children
and their families were recommended (Tutkun et al., 2022). In this respect,
self-regulation training should be developed for teachers, children and their
families in future studies. In addition, teachers and families should have
easier and more access to information on how to support children's selfregulation.
5. Conclusions
In the light of all this information, it is seen that the preschool period is
important for developing policies that enable children to reach the highest
level that can use their self-regulation skills effectively. In this context;
Supporting children's self-regulation skills makes significant contributions
to their adaptation to school, preparation for higher education levels and
supporting their academic success. In addition, interventions that address
self-regulation can reduce the cost of societal health and contribute to
greater welfare and change in a way that is beneficial to society by
providing great improvements in crime rates. As a matter of fact, it is
thought that the development of children's self-regulation skills in the
preschool period is an investment for the future.
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1.

Introduction

Air pollution is one of the most important public health problems due
to its capacity to induce detrimental health outcomes. As a consequence of
developing industry, the exposure rate and frequency of airborne pollutants
in daily life are increasing, gradually (European Commission, 2022). With
the accumulation of emissions from various sources in the atmosphere, the
pollutant concentration increases per unit thus, the rate of air pollution has
been increasing gradually and it causes an elevation in morbidity and
premature death rates (World Health Organization, 2021). Air pollution is
important for the maintenance of environmental health for both developing
and industrial countries as well, and the great majority of chronic and acute
diseases may occur due to the decreased air quality (European
Commission, 2022). Harmful pollutants emerging from natural and
anthropogenic sources accumulate in the atmosphere and cause air
pollution (Kim et al., 2015). These pollutants might be defined as a mixture
consisting of several components, including ambient particulate matter
(PM), gases, volatile and non-volatile organic compounds, and metals.
There are numerous air pollutants that might be classified as natural and
anthropological according to their sources, or they can be classified as
primary and secondary air pollutants, which originate from primary
pollutants and, indoor or outdoor air pollutants.
Particles and gases that cause air pollution might enter the body through
some mechanisms and affect organs and systems with acute and chronic
effects (Hong Chen et al., 2017). Short-term and long-term exposure to
these pollutants might lead to decreased quality of life, shortened life
expectancy, exacerbation of various diseases such as neurological
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(Vallero, 2014), cardiovascular (CV) (Block et al., 2009; Daiber et al.,
2020), neurologic (Liu et al., 2021), neuropsychiatric (Costa et al., 2019;
Liang et al., 2019; Y.-M. Zhou et al., 2021), hematologic(El Morabet,
2019), immunologic (Glencross, et al., 2020), ophthalmologic (Yang et
al., 2021), reproductive (Ko et al.,2019), oncological (Chen et al., 2015;
Fox et al., 2015), respiratory diseases (Khojasteh et al, 2021), and
increased morbidity and mortality, as well (Allen et al., 2017; Babadjouni
et al., 2017; El Morabet, 2019).
While a single pollutant causes air pollution alone, air pollution occurs
when several pollutants co-exist in combination (World Health
Organization, 2021). The effect of each air pollutant may vary according
to its diffusion rate, chemical composition, reaction potential, and particle
size (El Morabet, 2019; Kim et al., 2015). From a different perspective, air
pollutants might also be classified as indoor and outdoor air pollutants,
based on the exposure and accumulation sites of these chemicals. Indoor
air quality is extremely important for societies that have adapted to urban
and sedentary life considering that there is frequent exposure to these
pollutants every day (Beldean-Galea et al., 2020), for example, household
air pollution is found to be associated with approximately 3.5 deaths per
year and its vulnerability results with different types of cancers, and
respiratory diseases (Lee et al., 2015). As a consequence of being indoors
for a longer time, the frequency of exposure to indoor pollutants increases
the risk of indoor air pollution, particularly via occupational and industrial
exposure (Lizana et al., 2020). Indoor air consists of a combination of
pollutants originating from outdoor air and ventilation systems, building
and heating pollutants, wood and coal particles, various volatile organic
gases, particulate matter, fibers, organic and inorganic pollutants, and
biological particles such as various fungi, bacteria, pollen (Cincinelli &
Martellini, 2017; Lizana et al., 2020). On the other hand, the outdoor air,
which provides and contains indispensable gases for the survival of
environmental ecosystems; is an important natural source and consists of
an abundance of substances of both natural and anthropogenic origin. Area
sources such as agriculture, cities, and wood burning; stationary sources
such as power plants, oil refiners, industrial facilities, and factories; mobile
sources such as cars, trains, and airplanes are human-made sources of
outdoor air pollution (Mohamed et al., 2021).
Due to the contact of air pollutants with the body, pollutants such as
small particulate matter and gases might enter the bloodstream through the
respiratory system via the nasal route. When these pollutants were inhaled,
free radicals are absorbed through the body and oxidative stress might be
increased and inflammation occurs due to the stimulation of cytokine
release (Hung et al., 2021; Laumbach, 2010). Based on these pathological
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conditions, the frequency of neuroinflammatory and neurological diseases
increases in proportion to air pollution. Recent studies showed that there
might be a relationship between air pollutants and brain function and white
matter injury (Babadjouni et al., 2017). It was suggested that air pollutants
might have effects on neurons, particularly in developing children due to
their incomplete neurodevelopment and higher relative ventilation rates
(Laumbach, 2010; Rivas et al., 2014). Hence, in the present chapter, it was
aimed to discuss air pollutants and their relationship with neurotoxicity and
neurodevelopmental disease mechanisms.
2.

Air pollutants

2.1. Particulate Matter (PM)
Particulate matter (PM) is defined as very small solid particles and
liquid droplets suspended in the air; it also contains plenty of toxic
substances such as heavy metals, black carbons (BC), polycyclic aromatic
hydrocarbons (PAHs), microplastics (MPs) and microorganisms (Haghani
et al., 2020a; Liu et al., 2021). Among the components of air pollutants,
PM is believed to be the major source of environmental and air pollution
(Laumbach, 2010). Various reactions and physical deteriorations take
place by natural and anthropogenic events, increasing the small size
particles in the air and as a result, the atmospheric PM concentration
increases and attributes to air pollution. It is generally characterized by
aerodynamic diameter and three size classifications can be made according
to particle size: particulate matter 10 (PM10), which particle aerodynamic
diameter is equivalent to 10 µm or smaller, particulate matter 2.5 (PM2.5),
which particle aerodynamic diameter is equivalent to 2.5 µm or smaller,
and ultrafine particulate matter (UFPM = PM0.1), which particle
aerodynamic diameter is equivalent to 100 nm (0.1 µm) or smaller (Costa,
et al., 2019; Kim et al., 2015).
Various toxicological studies and obtained data showed that fine
particles might have severe effects on human health (Buoli et al., 2018; P.
Wang et al., 2021; Y.-M. Zhou et al., 2021). It is thought to be strongly
associated with neurological (Hui Chen et al., 2021), cardiovascular
(Witters et al., 2021), and respiratory diseases (Mohamed et al., 2021). PM
mineral particles cause lung damage (Paoletti et al., 1991), and UFPM and
FPM might directly pass both the peripheral system and the nervous
system, causing oxidative damage and inflammation. Fine particles are
suspended in the air longer, and can be transported much farther and into
the indoor air (Costa, Cole, Dao, Chang, & Garrick, 2019b). Unlike larger
particles, PM2.5 and UFPM can typically reach small airways and alveoli
(Costa, Cole, Dao, Chang, & Garrick, 2019b). The toxicities of these
particles might be attributed to the adsorption of sulfates, nitrates, acids
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metals, and more (Buoli et al., 2018; P. Wang et al., 2021; Y.-M. Zhou et
al., 2021). The current studies also showed that the ultra-fine particles can
pass from the lungs to the blood and other parts of the body more easily
than coarse particles, and even cross the blood-brain barrier and can
distribute to the cerebral cortex and the cerebellum (Costa et al., 2019).
Particulate matter has been shown to lead to several neurodegenerative
and neurological diseases (Loftus et al., 2019; Worthington et al., 2020).
Epidemiological studies showed that ambient particulate air pollution
causes neurodegenerative, neuroinflammatory diseases and disorders that
affect the central nervous system, such as stroke, Alzheimer's disease,
Parkinson's disease, cognitive disorders, autism spectrum disorder,
attention deficit hyperactivity disorder (ADHD) (Flores-Pajot et al., 2016;
Wei et al., 2017). PM2.5 was also suggested to facilitate the onset of
Alzheimer’s disease progression. ADHD, autism, loss of cognitive
function, anxiety, asthma, COPD, hypertension, and stroke have been
found to be associated with PM exposure (Holstein, 2019). It was also
reported that PM2.5 exposure might increase the prevalence of some
psychiatric problems and co-exposure with PM10 and gaseous pollutants
such as SO2 and NO2 suggested an association between anxiety symptoms
(Zhou et al., 2021). In addition, PM2.5 increases social stress by impairing
hypothalamic–pituitary–adrenal axis function (Miller et al., 2020). Some
genetic factors, such as gender, may affect the disease onset of groups
exposed to this pollutant. According to a report in 2018, PM exposure
might cause sex-biased neurobehavioral disorders in children, reducing
testosterone levels in early childhood. In this study with mice, the
relationship between PM exposure and disorders such as schizophrenia and
autism was found to be higher, especially in male mice (Sobolewski et al.,
2018). Another study also reported that children might be affected by PM
pollution from the air, even if their mothers are exposed during pregnancy.
With the effect of PM10 exposure on maternal folate level during
pregnancy, fetal neurodevelopment was negatively affected and the
intelligence quotient (IQ) of offspring was reported to be decreased (Loftus
et al., 2019).
Although the mechanisms cannot be fully elucidated in terms of
developmental neurotoxicity, it may be possible to rely on hypotheses that
support neurodevelopmental disorders caused by increased
neuroinflammation due to elevation of oxidative stress by air pollutant
exposure. Along with studies, it has been demonstrated that the structural
deterioration of white matter in the brain of children was the result of
UFPM exposure since it is a potent inflammatory environmental toxic
agent, which activates the microglia of the brain, causing toxicity to the
oligodendrocytes, the myelin cells of the brain, and causes
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hypomyelination. In addition, the hypothesis that PM pollution induces the
incidence of autism spectrum disorder (ASD) has been proposed due to
increased cytokine release both in the peripheral and in the brain
proportional to the elevated levels of UFPM and PM, thus suggested
exacerbating ASD where chronic inflammation is high in the brain (Allen
et al., 2017). Olfactory dysfunction, which is one of the early
neurodegenerative symptoms of Parkinson’s disease (PD), has been
observed in individuals exposed to air pollution showing neuropathology
in the substantia nigra and striatum motor regions (Costa et al., 2017).
According to measurements made in the olfactory bulb and hippocampus
brain regions, as a result of diesel exhaust (DE)-induced PM exposure,
proinflammatory cytokines such as IL-1a, IL-1b, IL-3, IL-6, TNF-a
releases were increased, and IL-9, an antiapoptotic cytokine, was
decreased whereas oxidative stress was notably increased (Costa et al.,
2017). Similarly, environmental exposure to PM leads to an elevation of
α-Syn, and beta-amyloid (βA) plaques, which are associated with
neurodevelopmental diseases (Shabani, 2021).
Based on all these studies, it is seen that PM exposure might cause
numerous neurodegenerative and neurological diseases through stimuli of
oxidative and inflammatory response and further studies are needed to
elucidate the detailed mechanisms and health hazards due to chronic PM
exposure.
2.2. Microplastics (MPs)
In today's industrial generation, plastic is a material that is included in
the daily lifestyle almost everywhere. As a result of its widespread use,
plastic waste at an extremely high level is one of the major threats to
environmental pollution and public health (Stapleton, 2021).
Decomposition and fragmentation of bulk plastics via physical and
photochemical reactions beneath sunlight irradiation yields micro- and
nano-plastics as fiber, fragment, film, granüle, and foam in the geographic
areas of both air, soil, and water (Yao et al., 2022). Microplastic sizes
range from 5 mm to 1 µm, while nano-plastics which consisted of the
degradation of microplastics and bulk plastics have a size lesser than 1 µm
(Yao et al., 2022). Prominent origins of microplastics are synthetic textiles,
clothes, furniture, toys, building materials, rubber abrasions, urban dust,
industrial emissions, and road and car tires (Prata et al., 2020; Stapleton,
2021; Yao et al., 2022). Polyethylene (PE), polypropylene (PP),
polystyrene (PS), polyethylene terephthalate (PET), and polyvinyl chloride
(PVC) are some of the polluting microplastic polymers that people are
exposed to daily (Yao et al., 2022).
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Microplastics and nano-plastics, which exist both outdoors and indoors
compose a significant proportion of MP pollution, exposures occur through
epithelial layers, ingestion, inhalation, dermal, and implantation routes
(Stapleton, 2021; Yao et al., 2022). Whereas there are different pathways
of exposure to microplastics, there is a growing interest in health issues
and the inhalation of microplastics. Owing to their smaller sizes, they can
easily disperse in the air, which makes inhalation one of the major exposure
routes (Sridharan et al., 2021). Owing to their chemical stability, durability,
and small and low-dense structure, they can remain intact longer than other
airborne contaminants, thus why propose a higher risk for health problems
compared to other air pollutants (Wang et al., 2021). MPs also have a
synergistic relationship and substantial transport capacities for other toxic
contaminants, such as heavy metals (Cd, Zn, Ni, Pb, and other heavy
metals), plasticizers, organic pollutants, phenanthrenes, phthalates,
brominated organic flame retardants, polycyclic aromatic hydrocarbons
(PAHs),
polychlorinated
biphenyls
(PCBs),
dichlorodiphenyltrichloroethane (DDT), polybrominated diphenyl ethers
(PBDEs), polyfluoroalkyl substances (PFAS), bisphenol A and endocrine
disruptors (Schirinzi et al., 2017; C. Wang et al., 2021; Yao et al., 2022).
As explained above, the contribution of MP to the environment and air
pollution should not be ignored. Chronic and acute exposures to MPs
provide the bioaccumulation of MPs and negatively affect human health
and may cause toxicity, mutagenicity, carcinogenicity, genotoxicity,
neurodevelopmental, behavioral, and cognitive disorders, increasing the
prevalence of respiratory irritation, and allergic alveolitis-like
manifestations (Gasperi et al., 2018; Sridharan et al., 2021). MP particles
have also the ability to penetrate lung epithelial due to their hydrophobic
structures, in chronic inhalation of all of the fibrous particles, for longer
fibers, greater toxicity and inflammation were reported (Gasperi et al.,
2018; Stapleton, 2021; C. Wang et al., 2021). Exposure to polystyrene MPs
also reported to induce oxidative stress and causes alveolar epithelial
damage in mice ( Li et al., 2022). MPs also affect the circulatory system
due to their ability to penetrate and affect the pathways of platelet
aggregation, thrombosis, and hemolysis (Lett et al., 2021). It penetrates
blood and lymphocytes cells and shows genotoxic and cytotoxic effects on
lymphocytes (Çobanoğlu, et al., 2021). With the findings on the great
penetration ability of MPs to alveolar and vascular tissues, it poses a majör
concern about central nervous system-related side effects due to MP
exposure since the brain barrier is inevitable (Young et al., 2019). In vitro
studies on the cytotoxicity of MPs and nanomaterials were reported
significant dose-dependent cytotoxicity in cerebral and human epithelial
cells (Schirinzi et al., 2017). In addition, polyethylene (PE) exposure in
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cerebral and epithelial tissue cell culture, notable ROS generation was
reported (Çobanoğlu et al., 2021). In a study made on zebrafish larvae, it
was supported that there are neurodegenerative and motor dysfunctions
due to nano-plastics (Pedersen et al., 2020).
When literature data were taken into account, the effects of
microplastics on health are undoubtedly noticed, and it should be
elucidated with a more detailed approach to identify neurotoxicity
mechanisms, particularly on the delayed and developmental neurotoxicity
considering the daily exposure of children. Moreover, various regulations
and measurements should be taken to minimize exposure to these MPs via
inhalation and other routes.
2.3. Metals
Due to increased industrialization and urbanization, industrial waste
release to the environment is increasing, gradually. Metals, which have a
large place in these emitted substances, spread to the territory, water, and
air with the metal industry and vehicle emissions and mining (Dey et al.,
2021; WHO, 2007). They have some effects on health both together and
alone with primary and secondary pollutants should be focused on with the
aspect of global health concern.
Metals are non-biodegradable and have longer half-life (Dey et al.,
2021), and metalloids might be taken into the body through ingestion and
drinking, as well as dermal and inhalation routes (Huang et al., 2022).
Although essential metals such as Zn, Cu, Mn, Fe are necessary and
beneficial for some metabolic activities in the human body, non-essential
metals, Cd, Ni, Hg, Pb, Cr, As, and Al, might be harmful to human health
dose-dependently and may cause various toxicities (Dey et al., 2021).
Metal substances exposed through inhalation may cause emphysema
induction, progression of lung cancer (Wild, Bourgkard, & Paris, 2009),
and hematological disorders (Ahmad & Liu, 2020). However, it may be
suggested that that one of the most affected systems is the central nervous
system (Costa et al., 2020) especially for developing children. Several
studies have been conducted on the effect of metals on developmental
neurotoxicity, and the effects of metals on neurons have been an area of
interest (Vallero, 2014). Heavy metal exposure contributes the formation
and onset of health problems such as neurologic diseases like Parkinson’s
disease via dopaminergic neuron damage mechanism (Karri et al., 2020;
Shabani, 2021). Exposure to heavy metals was suggested to elevate
neurobehavioral changes in children (Zierold et al., 2020) and might
decrease locomotor activity (Yang et al., 2021). Although there are various
metals and metalloids which affect human health; Cd, Pb, and Hg are the
most investigated metals in the aspect of neurotoxicity (WHO, 2007).
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Pb exposure was reported to lead to neurobehavioral deficits,
neurodevelopmental retardations, and a decline in IQ (Ahmad & Liu,
2020). Pb exposure was attributed to neurodegenerative diseases such as
AD, PD, amyotrophic lateral sclerosis (ALS), and ADHD (Wang et al.,
2020). In animal studies, its effects on neurodegenerative and
neurobehavioral aspects are well-explained (Ahmad & Liu, 2020).
Mixtures of metals and metalloids result in additive degenerative diseases
(Karri et al., 2020). Both Pb and Mn lead to neural damage, accompanying
CNS
diseases,
intellectual
dysfunctions,
attention
deficits,
encephalopathies, and convulsions (Block et al., 2012). It is shown that Pb
and Mn have neurodevelopmental impacts on the child during infancy
(Tsai et al., 2019). Al enhances the prevalence of neurologic disorders such
as Alzheimer’s disease nevertheless its mechanism is not fully understood
(Sarmadi, Rahimi, Rezaiemanesh, & Yektay, 2021).
Thanks to
epigenetics, the effects of heavy metals on the body may differ, for
instance, a study show that exposure to lead resulted in a negative
association between birth weight and a positive relationship between low
birth weight in boys, results were not significant for girls (Tsai et al., 2019).
Pb exposure also resulted in decreased mental development, elevated
verbal problems, and declined cognitive abilities in children (Tsai et al.,
2019). Lead is one of the globally well-known air pollutant metals which
is linked to cognitive impairment and alterations in the central nervous
system of children (Briffa et al., 2020). With noticing its effects on health
its use is limited with some regulations; restrictions were introduced, such
as making the use of unleaded gasoline mandatory (Briffa et al., 2020). It
affects the nervous, cardiovascular, renal, and reproductive systems as
well, both with direct and indirect pathways (Briffa et al., 2020). Pb
reaching the BBB disrupts the communication between astrocytes and
endothelial cells, and passes into the interstitial spaces by disrupting the
plasma integrity. Intracranial pressure was reported to be increased, and
edema, encephalopathy, and irreversibly brain damage was also reported
(Jaishankar et al., 2014). Lead can also suppress N-methyl-aspartate
(NMDA). Suppression of NMDA receptors in the hippocampus may cause
disturbances in brain development and plasticity of synapses (Brochin et
al., 2008).
Cd is a well-known carcinogenic metal mostly taken to body via
inhalation and reported to cause cytotoxicity by promoting apoptosis and
DNA damage, and demineralization on bone and, liver and kidney damage
(Briffa et al., 2020). It also negatively affected the reproductive and
endocrine systems and elevated the rate of low-weight births and
premature deaths (Dey et al., 2021). Studies support that exposure to Cd

77

via smoking in the prenatal period may result in low birth weight (Sorkun
et al., 2007).
Other metals may attributively affect this effect as As in cigarette smoke
also has a risk for fetal growth retardation when it is exposed (Tsai et al.,
2019). As was reported to cause IQ decline and motor and behavioral
problems as well as telomere shortening and DNA damage. Mn, Cd, Pb,
Hg, and Se were also reported to cause preterm birth (Tsai et al., 2019). Hg
was suggested to be linked with Down’s syndrome and Minamata disease
by causing DNA and chromosomal damage, as well (Briffa et al., 2020).
Hg vapor (vapHg0) taken from the lungs and circulated in the blood was
reported to be easily transport to the brain. vapHg0 in the blood is oxidized
to Hg2+, it is the form that exhibits the toxic effects. However, this molecule
cannot diffuse directly to the BBB, it can accumulate in the CNS (Branco
et al., 2021). Although vapHg0 is a monoatomic gas, it can also passthrough cell membranes by special transporters such as ammonia. This
toxicant can easily pass-through protective barriers, can easily pass to the
BBB and accumulate in the cerebral cortex and cerebellum, and easily
reach the developing fetus by passing the placental barrier, thus represents
an important hazard for nervous system homeostasis (Branco et al., 2021).
An excessive accumulation of Zn in the brain, depression,
schizophrenia, aging-related cognitive decline and AD-like
neurodegenerations were reported, and in case of zinc dyshomeostasis, ßA
aggregation was reported to be induced with stimulation of βamyloidogenesis via iron and senile plaque formation (Li et al., 2021).
2.4. Carbon Monoxide (CO)
With the widespread use of biomass and coal fuels in daily life, indoor
and ambient air pollution occurs and many toxic substances are released
into the air (Lee et al., 2015). According to the frequency of exposure to
these toxic things, CO gas has special importance, especially because it
causes both household air pollution (HAP) and outdoor air pollution (Lee
et al., 2015). Carbon monoxide (CO) is a colorless, odorless, asphyxiant
and a toxic gas, well-known as “the silent killer”, which is produced due
to an incomplete combustion of carbon-containing matters (Bauer &
Pannen, 2009). The main ambient source is motor exhaust and indoor
vulnerability is reasonable due to infiltration capacity and some additional
factors that may elevate the indoor level of CO such as cigarette smoke.
%80 of CO emission is associated with highway vehicles and nonroad
mobile origins. The presence of other toxic gases and particles in the air
may affect other toxic substance quantities in the air; for instance, the PM2.5
level in the environment affects the CO concentration (Lee et al., 2015).
Although endogenous CO has importance for the body due to it has anti-
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inflammatory, anti-apoptotic, anti-oxidant, and protective properties,
depending on concentration it may negatively affect health in direct and
indirect ways, because it has both acute and chronic toxicity capacity in
both humans and animals (Bauer and Pannen, 2009), and cardiovascular,
hematologic, central nervous systems may be damaged due to its high
affinity to hemoglobin (Gordon et al., 2014).
The central nervous system is one of the most affected targets in case
of hypoxia (Bauer & Pannen, 2009). Acute CO toxicity is known to cause
neurological disorders, cognitive decline, memory loss, and brain damage
(Bauer & Pannen, 2009). In a study with rats, it was shown that CO has a
neuro-ototoxic effect on auditory neuropathy (Webber et al., 2003).
Animal studies showed that maternal CO exposure may lead to a reduction
in birth weight and elevation of neonatal mortality (Gordon et al., 2014).
In infants, it was shown that CO might be related to neurodevelopmental
abnormalities, behavioral disorders, inflammation in the brain, and white
matter abnormalities (Levy, 2015). CO may also be suggested to have an
additive effect on autism spectrum disorder with the combination of other
toxic gases such as O3, NO2, and SO2, (Jung, Lin, & Hwang, 2013). With
the anti-apoptotic effect of CO on neurons, it was found that it elevated
neurocognitive impairment levels and behavioral disorders in children
(Cheng et al., 2012).
3. Discussion
Air pollutants can reach and translocate the brain in two main ways;
nasal pathway which is a more direct route and respiratory intake, and
translocations cause neuropathologies via different mechanisms (Daiber et
al., 2020a; El Morabet, 2019; Genc et al., 2012). The pollutant taken by the
nasal pathway may follow the olfactory bulb or trigeminal nerve pathways
and may directly affect CNS (Block et al.,2009; Genc et al., 2012; Jayaraj
et al., 2017). Likewise, pollutants taken by respiratory intake have effects
on the brain by entering the vagal pathway, via the systemic circulation or
causing respiratory and systemic inflammation (Genc et al., 2012). A
pollutant may also affect neuronal transport via the trigeminal pathway by
nasal ingestion, or via the vagal pathway by respiratory intake (Block et
al., 2012; Genc et al., 2012). Very small particulate pollutants such as
UFPM and NPs, which can reach the nervous system more easily and
directly via the olfactory mucosa pathway, can reach the neuronal
epithelium via olfactory receptor neurons or trigeminal nerve via direct
inhalation of environmental air (Genc et al., 2012). Olfactory receptor
neurons are bipolar sensory neurons that regulate the sense of smell, are
directly intact with odorants and transfer the sense of smell information
from the nose to the central nervous system (Block et al., 2012; Genc et
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al., 2012; Kanninen et al., 2020). Nasally taken pollutants reach the
olfactory mucosa and enter through receptor cilia via pinocytosis, passive
diffusion, simple passive diffusion, protein carrier or receptor-mediated
endocytosis (El Morabet, 2019; Genc et al., 2012). Once uptake into
sensory neurons, they can be transported to the olfactory bulb by slow
axonal transport along axons, and can also be transported to the central
nervous system via mitral cell axons to regions such as the olfactory cortex,
anterior olfactory nucleus, amygdala, pyriform cortex, and hypothalamus.
(Genc et al., 2012; Kanninen et al., 2020). With this mechanism, smallsized air pollutants can directly bypass the circulatory system and
translocate CNS or cerebrospinal fluids through the olfactory mucosa and
trigeminal nerve on nasal mucosa and cause cognitive deficits,
neuroinflammation, neurodegenerative and neurological diseases (El
Morabet, 2019; Genc et al., 2012).
The pollutant particles reaching the circulation produce a
proinflammatory stimulus by inducing local oxidative stress in lung tissue
and vascular endothelial cells (Genc et al., 2012). Inflammatory mediators
produced in the respiratory tract as a result of chronic pollutant exposure
and epithelial and endothelial damage may cause systemic inflammation
(Fox et al., 2015; Genc et al., 2012). With systemic inflammation, the
production of proinflammatory cytokines such as TNF-α, IL-6, and IL-1β
was induced in blood vessels in the brain (Genc et al., 2012; Hung et al.,
2021). Therefore, cytokines can activate cerebral endothelial cells, disrupt
blood-brain barrier (BBB) integrity, or trigger signaling cascades that lead
to activation of mitogen-activated protein (MAP) kinase and nuclear factor
kappa B (NFκB) transcription factor (Genc et al., 2012). Circulating
cytokines released by inflamed peripheral organs or endothelial cells can
stimulate peripheral innate immune cells, activate peripheral neuronal
afferents, or enter the brain via diffusion and active transport, exacerbating
the situation synergistically (Ratnaseelan et al., 2018). Pollutant toxicants
released into the air for various reasons have many effects on human
health, especially on CNS. Looking at the current literature, there are many
studies examining the effects of air pollutants on the central nervous
system. Both in vitro and in vivo studies have tried to elucidate the effects
of air-polluting toxicants on the central nervous system and their toxicity
mechanisms. Epidemiological findings obtained by various cohort studies
have supported the hypotheses that particulate and gaseous air pollutants
have effects on the central nervous system. Although the particle size and
structure are taken into account in the exposure pathways into the body,
more detailed investigations on the mechanisms followed through these
pathways will help to understand this topic further. Moreover, the
mechanism and toxicokinetic of airborne toxicants on the nervous system

80

can be understood more clearly with epidemiological studies conducted by
examining the effects of exposure on individuals living in different or same
regions. These studies might also represent a valuable background for
individuals whose neurodevelopment has not been completed. The data
indicated that the main mechanism of air pollutants in the nervous system
is based on neuroinflammation. In addition, oxidative stress, mitochondrial
damage, disruption in the ATP mechanism, uncontrolled cell death as a
result of glial activation, and induction of neuro apoptosis appear to result
in neurodevelopmental and neurological disorders, as well. The
neurodevelopmental effects of pollutants need further investigation to
elucidate the disease pathology and toxicity mechanisms in case of longterm exposure.
4. Conclusion
Today, the industrialization and urbanization result in release of air
pollutants and recent studies suggest the unwanted effects in the nervous
system with plenty of mechanisms, mainly via mitochondrial damage,
oxidative stress and inflammation. Therefore, it can be concluded that the
airborne pollutants may contribute to the pathologies of various deleterious
effects on neurodevelopment and neurobehavior with a certain period of
exposure and further studies are needed to elucidate the toxicity
mechanisms and kinetics of these pollutants.
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1.

The concept of alienation

Alienation, which is expressed with the words "aliention" in French,
"entfrendum" in German, and "yabancılaşma" in Turkish, means becoming
distinct from oneself by appearing in another (Hançerlioğlu, 1975). In
Latin, it was derived from the pronoun "alienatio" and the verb "alienaner".
In the first usage of the concept, it means leaving the ownership of
something to someone else; in the second, it is the dissolution or separation
between the two elements. Alienation expressed by the word ludz has at
least three meanings. The first meaning in the field of law means such as
transferring, disposing of, or giving the right of ownership-property to
someone else. The second meaning is to be detached in the field of
sociology, to be detached from other people, from God, and from one's
own homeland. The third meaning is psychic disorders such as deliria and
depression in the field of medicine and psychology(Teber, 1990).
In the Dictionary of Sociological Terms, Ozankaya (1975) defines
alienation as "appreciation of the products of human and social activities
(labor, money, results of social relations, human characteristics and
abilities) in certain historical conditions, independent of or dominating
these activities, or different from what they are in their essence"; and
Sencer (1981)defines it as "being incongruous with the environmental
conditions of the individual or seeing himself through the eyes of another".
In his work "The Phenomenology of Spirit," Hegel addressed the
phenomenon of alienation for the first time from a philosophical
perspective. According to Hegel, the concept of alienation refers to the
indefinable and incomprehensible human life that will be readily alienated
from nature(Tolan, 1981)(Yapıcı, 2006). After Hegel, the phenomenon of
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alienation was discussed by Ludwig Feuerbach, who published a book
called "The Essence of Christianity" in 1841. Feuerbach addresses
alienation in religious content(Ulaş, Güçlü, Uzun, Uzun, & Yolsal, 2008).
Then, examining the phenomenon of alienation in his work titled "1844
Manuscripts", Marx rescued alienation from an idealist perspective and
gave it a concrete meaning in lived historical and social reality, and saw it
as a stage that people must pass through(Marx, 2011).
The characteristics of alienation can be considered as follows (Şimşek,
Çelik, Akgemci, & Fettahlıoğlu, 2006):
•
Alienation, as conceptual relations, is about the alienation of
someone or something from someone or something.
•
Alienation is in human nature.
•
Alienation emerged in the early stages of life.
•
Alienation shows a close relationship with the social environment
of people.
•
The effect of accelerated different forces between individuals and
their environment is also important in the modern form of alienation.
•
Different human relations such as competition, jealousy, mutual
disobedience, and aggressive instincts may occur in alienation.
Toward the end of the 1950s, American sociologists not only theorized
about alienation but also conducted experimental research and attempted
to make alienation evaluable. Seeman, based on his sociological and
psychological research, examined his views on alienation under five basic
dimensions(Seeman, 1959). These dimensions are listed as follows:
Powerlessness is used to mean that the individual does not have the
right to control over the results of his own products and the tools he uses
in the production process (Seeman, 1959).
•Meaninglessness can be defined as the situation where the individual
does not have any expectations from the society or the organization he
works for as a result of confusion and uncertainty in the social structure
and eventually isolating himself completely(Holcomb-McCoy, 2004).
•Normlessness means the adoption of behaviors that are not approved
by society in order to achieve the success goals determined by social
norms(Başaran, 2004).
• Social isolation is a situation that arises as a result of the members of
the organization's isolation and alienation from their environment, as well
as their feelings of not belonging to any group or community, and it
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manifests itself in the organization in two ways. First, the individual
believes that a group does not want or accept him. Second, the individual
rejects a group or community because of his own ideas and excludes
himself from the community (Elma, 2003)(Elma, 2003).
•Self-isolation is the situation when the behavior of a person is not based
on the values, norms, needs, and desires he has, and his behaviors do not
comply with them(Başaran, 2004). In the dimension of self-alienation, the
employee does not enjoy his job in the organization or does not find that
job interesting. As a result of not being able to establish any connection
between what he wants to do and what he wants to achieve and the work
he does, he cannot experience the feeling of happiness that arises from
success (Mottaz, 1987).
Many types of alienation including organizational alienation, language
alienation, cultural alienation, technology, and alienation, etc., are
encountered when the domestic and international literature on alienation is
examined. Therefore, academic research on "alienation" has spread to
various disciplines, and the scope of the concept has become overly broad.
Alienation has been defined as "a decrease in the adaptation of the
individual to his social and natural environment, particularly the
ineffectiveness of control over his environment, and the decrease in this
control and harmony gradually leads to the loneliness and helplessness of
the individual."(Kongar, 2002) It is the alienation of humans from their
natural state, the loss of the characteristics that make a human, the
fragmentation and decay of the natural, social, psychological, and cultural
dimensions of human existence, and the separation and alienation of people
from each other in their social relationships. According to this definition,
alienation occurs when a person moves away from himself, his product,
and the natural, social, psychological, and cultural environment he lives in
but continues to live under their dominance and determination(Yılmaz &
Sarpkaya, 2009).
2.

The concept of organizational alienetion

From ancient times to the present, people have lived in communities to
continue their lives, and they have gathered together to achieve their
common objectives and establish organizations with various structures and
processes. These organizations are attempting to establish a place in their
environment and maintain continuity both formally and informally. In
order to increase profits, organizations established to serve society are
working to respond to the target audience they serve, as well as their wishes
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and expectations. With the factorization and mass production of the
industrial revolution, this situation revealed large and institutionalized
structures dominated by technology. These institutions are structured
differently from the forms and relations of production that existed before.
When we look at the pre-industrial revolution period, when production
relations were horizontal at the employer-employee level, they took place
vertically with the changing production forms after the industrial
revolution, as mentioned above. The vertical realization of the relations of
production alienates the individual from the organization he is in, from the
work he is doing, from the others, and from himself, due to the fact that he
is already in an environment that is alien to him, is in an environment he
does not belong to and does a job other than his basic needs. This recession
reveals the phenomenon of alienation. "Alienation in organizations" refers
to the alienation of an individual who is in an organization (Darıyemez,
2010).
Alienation in organizations is “the state of individuals alienating from
expectations, values, rules and relations that depend on existing structures
(institutions and organizations) at a general level” (Alkan & Ergil, 1980).
According to Agarwal, organizational alienation occurs when an employee
is dissatisfied with his job, expends less energy than required on it, and
works more for external rewards (Agarwal, 1993). The concept of
organizational alienation is that the job becomes increasingly external to
the employee, and because the employee feels no longer a part of the job,
the employee's cognitive, motor, and affective power cannot be freely
transformed into a product (Başaran, 2004). The concept of alienation in
organizations, which can be defined as a result of similar events such as
division and the characteristics of class bureaucracy in society as a whole,
can be a general state of individuals moving away from expectations,
values, rules, and relations depending on the existing organizational
structures(Şimşek, Çelik, Akgemci, & Fettahlıoğlu, 2006).
3.

The basic factors of alienation in organizations

Some factors affect alienation in organizations, either directly or
indirectly. These can be classified as organizational and environmental
factors in and of themselves (Şimşek, Çelik, & Akgemci, 2014).
3.1 Organizational factors causing alienation in organizations
The main organizational factors causing alienation in organizations can
be listed as follows:
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1. Management style,
2. Past events and experiences,
3. Size of the organization (control area, delegation, skilled staff,
centralization, or decentralization),
4. Information flow,
5.Group characteristics (social structures of groups, role structures in
groups, group norms, in-group solidarity, leadership in groups),
6. Modular relations (fake, temporary, and superficial relations
established for reasons such as organizational ties),
7. Production method/type (by the production method, types of
products, amount, route followed during production),
8. Division of labor,
9. Working conditions (noise, high work pace and fatigue, boredom and
monotonous work, isolation, working hours, having to work in a fixed
place, participation, and human relations),
10. Beliefs and attitudes
3.2 Environmental factors causing alienation in organizations
The main environmental factors causing alienation in organizations can
be listed as follows:
1. Economic structure (ineffectiveness in economic policies, instability
in money and capital markets, inflationary pressure),
2. Technological structure (not being able to benefit from newly
produced goods and services with technological development),
3. Social and cultural structure (rapid developments in social values,
expectations, and lifestyles, inconsistency of tradition, custom, morale or
some ethical values with civil life, family structure, problems of spouse,
children, or other family members),
4. Industrialization, urbanization and social dissolution (unplanned
urbanization, lack of infrastructure and treatment facilities in most of the
cities, increasing number of slums especially in big cities due to reasons
such as migration, lack of buildings such as social facilities, social
disintegration of those coming from rural areas especially in big cities,
unplanned industrialization, issues such as wastes of many industrial
facilities that threaten natural life, and industrial zones remaining within
settlements, noise in settlements, the deterioration of ecological balance,
the destruction of natural vegetation, decrease in fresh water resources,
erosion becoming a bigger problem day by day, increasing natural
disasters).
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5. Political and legal structure (insufficiency of political powers,
polluted political life, ineffectiveness of central and/or local governments,
corruption in laws),
6. Unionized organizing (insufficiency of union organization,
disagreement in collective labor agreements, unexpected strike, or lockout
decisions),
7. Mass media (mediatic pollution, messages in the press and
publication organs, not following the media, being insensitive to the
media).
4.

Consequences of alienation in organizations

The behavior of alienated individuals changes and has negative
consequences for the individuals. As a result, organizational alienation
causes some organizational problems. Employee dissatisfaction with his
job, gradual exhaustion, organizational silence, and a decline in the quality
of his working life are all consequences of the alienated individual at the
organizational level. The consequences of organizational alienation can be
classified under the following headings:
4.1 Job dissatisfaction
People spend the majority of their lives at work and make every effort
to complete the tasks assigned to them. Completing the tasks assigned to
them for many years without bored is related to the employee's job
satisfaction.
The increasing complexity of business life has a significant impact on
working people. Some people are happy with their jobs, while others find
their jobs boring and not sufficient for expressing their talents (Dolaşır &
Dolaşır, 2006).
An individual's emotional response or emotionality to a situation is
defined as job satisfaction. Another definition of job satisfaction is "the
level of satisfaction that individuals derive from their job, broadly meeting
the needs and desires of the job and everything related to it." (Sabuncuoğlu
& Tüz, 2008) Job satisfaction is defined as an individual's enjoyment of
his job and having positive feelings about it.
According to the literature, many factors such as education level,
income, working time in the current institution, how long the employee has
been in the same job, and unionization have an impact on job satisfaction
(Büyükyılmaz, 2007).
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Job satisfaction is influenced by behaviors such as the choice and
reward system, organizational responsibility, adaptation to work, superiorsubordinate relationship, decision-making style, group behavior,
communication, leadership, and conflict level (Naktiyok & Karabey,
2005). These factors will cause the individual to become alienated, and the
alienated individual will be unable to find satisfaction in his work.
4.2 Organizational silence
Silence has been defined as the absence of a speech or of clearly
understood behavior. Morrison and Milliken defined silence as the
intentional keeping of ideas, information, and thoughts about improving
their work and organization from employees. Another definition of it is the
avoidance of verbal or written expression to those who can change or
correct the employees' own behavioral, cognitive, or emotional evaluations
of their own organizational conditions. Employee silence or organizational
silence is generally defined and examined as an active, conscious,
deliberate, and purposeful behavior in definitions and analyses. Employees
do not contribute to their organizations as a result of organizational silence
(Bildik, 2009).
Organizational silence can occur individually or in groups, and it is the
result of an individual or group's reaction to the organization. As a result
of this silence, the individual or group does not express their own ideas and
prefers to remain silent even when a decision is made in the organization,
believing that they will be not considered. This situation may result in the
individual or group being separated from the organization, leaving the job,
etc., as well as unrest within the organization and conflicts among
employees.
It is possible to list the consequences of organizational silence broadly
as follows (Karacaoğlu & Cingöz, 2008):







Lack of different information input,
Lack of criticism for opinions and ideas,
Lack of negative internal feedback,
The idea that employees are worthless,
Perception of employees' lack of control,
Cognitive dissonance of employees.

As a result of his sense of organizational alienation, the employee has
isolated himself from the organization. Employees who isolate themselves
from the organization may prefer to remain silent. This silence is a protest
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against the organization. Even if he feels alien to the organization simply
because he has to be there, the employee who has to be there can express
his reaction in this way (Babür, 2009).
Employees become alienated when the management style of an
organization excludes them from the decision-making process and does not
value their opinions. If the employee is required to stay in the organization,
he isolates himself and remains silent (Ehtiyar & Yanardağ, 2008).
4.3 Occupational burnout
Burnout is characterized by a loss of energy, a lack of motivation, a
negative attitude toward others, and an active staying away from others.
The dimensions of burnout are examined in terms of emotional exhaustion,
depersonalization, and personal achievement. Emotional burnout is a
feeling overly exhausted of an individual as a result of his work and is the
most important predictor of burnout. Depersonalization refers to an
individual's attitude and behavior toward those they serve, without regard
for the fact that these people are individuals with feelings. It objectively
reflects the tendency of the individual. Personal achievement is defined as
not being able to successfully overcome a problem and seeing oneself as
insufficient. The individual's motivation for work has decreased, and he
feels powerless and helpless. The burnout of an individual occurs with the
increase in emotional exhaustion and depersonalization in the individual
and a decrease in personal success and sense of achievement (Kaçmaz,
2005).
Professional burnout, as defined above, is a personal situation that will
have the same consequences as the organizational alienation problem. It is
required to provide job satisfaction to prevent employee burnout and
prevent organizational alienation that causes job dissatisfaction (Babür,
2009). An employee suffering from professional burnout will inevitably
become dissatisfied with his organization.
4.4 Poor quality of business life
According to Kanungo (1992), the concept of quality of work life is
defined as the degree to which an employee who is a member of the
organization can meet important personal needs within the framework of
his experience in the organization.
Quality of work life is characterized by effective surveillance, favorable
working circumstances, high wages, and social rights, and an engaging,
competitive, and satisfying workplace. For a high quality of life at work,
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the individual must have more possibilities to influence his or her
contribution to the organization. Therefore, proactive managers and human
resources departments must develop ways to empower employees by
allowing them to participate in decision-making process more effectively
(Özgen, Öztürk, & Yalçın, 2005). A quality working life given by the
human resources department will connect the individual to the organization
and facilitate the individual's adaptation to the position, other employees,
and the organization. Employees, who are alienated from the organization
and unproductive have a negative effect on the quality of business life in
an organization. Furthermore, an employee with problems in his business
life and working conditions may experience alienation, and as a result of
this alienation, he may not appreciate the working quality and conditions.
This shows that there is a direct relationship between the quality of
business life and organizational alienation and that this relationship
operates in both ways.
4.5 Decreased organizational commitment
Organizational commitment is a set of internalized normative pressures
to act in ways that benefit the organization. It is identification with the
goals and values of the organization without financial concerns as the
primary goal to want to stay in the organization (Balay, 2000).
Organizational commitment is defined as a strong belief in organizational
goals, a strong desire to work on behalf of the organization, and a strong
desire to stay as a member of the organization (Demir, 2007).
Three different aspects of organizational commitment are highlighted
by researchers. First, a strong belief in and acceptance of the organization's
goals and values; second, a willingness to go above and beyond for the
organization; and third, a strong desire to stay as a member of the
organization (Erdem, 2007).
Organizational commitment of individuals is affected by many factors.
These factors are age, gender and experience, organizational justice, trust
and job satisfaction, role ambiguity and conflict, the importance of the job
and the support received, participation in the decision-making process, job
security, acquaintance and alienation, marital status and rights from wage
value, helplessness, work hours, rewards and routine, promotion
opportunities, leadership behaviors, job opportunities, and attention
(Yılmaz E. , 2009).
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Anti-productive behaviors such as absenteeism, workplace
discrimination, organizational alienation, misuse of resources and
information, psychological harassment, and quitting work are unavoidable
in organizations with a low level of organizational commitment(Demirel,
2009).
Organizational commitment, according to Buchanan, is an entirety of
identification with the organization, adoption of the job, and loyalty to the
organization. It is the emotional attachment to the organization itself, in
addition to the goals and values of the organization, the role of the person
determined by these goals and values, and the self-interested value. The
dimensions of alienation, as well as the concepts of adopting the job and
the organization, are all included in Buchanan's definition of organizational
commitment. It is possible to say that an employee is alienated if he does
not adopt his job and the organization, does not perform the role and duties
assigned to him in the organization and isolates himself from the
organization. Individual commitment to the organization is decreased as a
result of alienation. Employees who are dedicated to their jobs are
intrinsically motivated. Their intrinsic rewards were derived from the
action itself and its successful outcomes, rather than from externally
controlled conditions (Balay, 2000).
There is a loss of organizational commitment in organizations that
experience organizational alienation. Employees who feel alienated ignore
the values of the company over time, and their commitment to the company
decreases. Therefore, companies must prevent organizational alienation in
order to maintain high levels of organizational commitment (Babür, 2009).
5.

Methods to prevent organizational alienation

It is possible to examine the methods of preventing organizational
alienation under two headings as individual and organizational methods.
These methods are the methods used to solve many problems encountered
in organizations.
5.1 Individual methods to prevent organizational alienation
5.1.1

Self-knowledge

When people from different cultures, moral structures, beliefs,
attitudes, and values come together, an atmosphere of tension is likely to
develop. Dealing with this situation requires an individual's self-awareness
as well as the recognition of others.
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Self-knowledge requires observing and interpreting their own
behaviors and testing the accuracy of their interpretations with subsequent
experiences, at least in certain periods, to stop judging oneself and others,
to face what they will face bravely, and to endure the emotions they will
experience. Receiving evaluations of other people and observing the
effects on other people can help people know themselves in the process of
self-knowledge (Babür, 2009). Human relations within the organization
improve as a result of self-awareness, and misunderstandings and thoughts
are avoided.
5.1.2

Self-development

It is unavoidable for the individual to encounter tension, conflict, and
problems within the organization where he works. Knowing how to deal
with these issues makes an individual strong and gives him a sense of
accomplishment. The individual needs to develop himself in this respect.
After the individual understands and becomes aware of his own
behaviors, thoughts, and emotions, he begins to make efforts to change the
negative consequences and improve the positive consequences (Minibaş,
1993).
5.2 Organizational methods to prevent organizational alienation
Human relations and employee satisfaction are emphasized even more
in the neoclassical management approach. Participation in management,
teamwork, job rotation, and job enrichment have all gained importance in
this context. The reason for this is that there is a relationship between
human satisfaction and working efficiency (Sabuncuoğlu, 2016).
5.2.1

Job enrichment

Job enrichment is the sum of the organizational efforts to make the job
more meaningful to the employees. Rather than changing the nature of the
job, these efforts are that people at higher levels of management share
planning and decision-making power with subordinates. Job enrichment,
in other words, adds depth to the job by giving employees more control,
responsibility, and personal decision-making power over how they do their
jobs (Polat, 2003). New powers and responsibilities of employees in
organizations focus them on different jobs. The effort of the employee for
the new job, as well as the methods and tools he will use, will keep him
from boring for a while.
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5.2.2

Job rotation

Job rotation is defined as a person transitioning to other activities or
tasks related to the job he is currently doing and performing them
sequentially, according to a predetermined schedule and the periods
specified in this program. In this context, the person switches the location
where he works, and the tool or machine he uses. This type of arrangement
has several objectives, including reducing work monotony and
dissatisfaction and ensuring that the employee sees the entire job and
understands his role and importance in the production process. In more
advanced cases, job rotation allows employees to select the job or group
with which they want to work (Demir Y. , 2005).
Along with job rotation, job enrichment should be mentioned. Job
enlargement refers to an employee learning and performing multiple jobs
rather than specializing in just one. As a result, the practice of job
enlargement reduces the benefits of specialization, eliminates its
drawbacks, and significantly reduces monotony (Marangoz & Biber,
2007).
The feeling of monotony in organizations pushes the employees to
alienation from the organization over time. Employees start to become
alienated from their job and the organization after a while because they
constantly do the same job in the same way. Organization management
prevents the alienation of the employee by job rotation and job enrichment
according to the needs of the organization and the individual.
5.2.3

Team development

A team is defined as a small structure in which all members of it work
together to achieve a common goal, are mutually responsible for one
another, and have complementary skills. The most important feature of this
structure, known as a team, is that it allows a small group of people to work
together with all of their abilities for a common goal, with much higher
performance than usual, and with equal responsibility for everyone (Yapar,
2009).
Team development is an intervention designed to improve the harmony,
cohesion, and cooperation in these units, allowing them to be more
effective and efficient (Brown, 2011).
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5.2.4

Participation in management

Participation in management is electing the manager with equal votes
and control of management decisions in large economic institutions, labor,
and capital (Akçaylı, 1995).
Employee participation is an important approach in organizational life
and an important dimension in increasing organizational effectiveness and
employee positive perception. Employees benefit both the organization
and the individual when they are informed about issues that concern them,
their ability to collaborate is developed, and they are allowed to make
decisions about their own work. The level of alienation rises in
organizations where there is no opportunity for participation in decisionmaking process, where rules are strictly enforced, and where control is
excessive.
5.2.5

Alienation management

Alienation management is the process of determining and evaluating
various factors that may cause alienation in organizations, as well as taking
and implementing the required measures to overcome the damage that may
arise with the least loss. Managers must create an information flow system
that can instantly convey elements that will cause alienation to
management by constantly monitoring the internal and external
environments. of the organizations. Furthermore, it may be beneficial to
recognize the effects of employee alienation and to implement employeesupportive policies to prevent it (Babür, 2009).
5.2.6

Stress management

Organizational stress management aims to prevent and reduce stressrelated mental and behavioral problems in individuals and organizations.
When dealing with stress, organizational stress management tries to
identify the sources of stress, understand the stress reactions, and then
reduce or eliminate the negative consequences of stress. Organizations use
stress management to reduce the negative effects of stress in three ways.
These include identifying and then reducing or eliminating sources of
stress, assisting employees in changing their perceptions of work stress and
providing them with stress experience, informing employees about the
consequences of stress, and helping them in dealing with stress more
effectively (Gümüştekin & Öztemiz, 2004).
If the necessary precautions are not taken, stress experienced in the
organization and other negative effects of stress can cause the employee to
104

become an unhappy employee in the business and alienate from the
business over time. As a result, businesses must find a way to deal with
stress internally.
5.2.7

Conflict management

Three different opinions on conflict are expressed as follows (Erdem
Artan, 2002):


Positive Opinion: Organizational conflicts provide opportunities
for managers to improve three critical areas: production quality,
interpersonal relations, and organizational structure and functioning.
 Negative Opinion: Organizational conflict is a process that
prevents goals from being met and has serious negative consequences. It
shows its destructive and aggressive side by affecting the resources that
will be used to achieve the goals.
 Neutral Opinion: It is based on the belief that conflict can have
both positive and negative consequences, but that if it is kept at a certain
level and managed, the destructive effect of negative consequences will be
reduced and opportunities for positive ones will be available.
When conflict management is mentioned, only conflict resolution
methods come to mind first. However, if the positive effects of the conflict
are accepted, there are conflict prevention and resolution methods. There
are various approaches to conflict resolution. These are (Özçınar, 2011):
 Problem-Solving Approach: This is a method of bringing
conflicting groups together face to face to identify and resolve the causes
of conflict.
 Comprehensive Goal-Setting Approach: The aim of this is to unite
opposing parties around a more comprehensive and productive goal that
goes beyond their own group or individual goals, allowing them to
cooperate.
 Negotiating Approach: It is realized as a result of the parties giving
their rights to the views and opinions of the other party, besides their own.
 Avoidance Approach: When the parties meet, they avoid each
other physically and do not discuss the existence of the conflict.
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 Resource Expansion Approach: Used when limited resources and
their distribution cause issues. However, because resources are not always
easily increased, this is not always the best solution.
 The Personal and Organizational Structure Changing Approach:
The aim of it is to change the behaviors of the group members.
Simultaneously, relationships are differentiated by altering the
organizational structure.
 Ignorance and Softening Approach: Ignoring that there is a
conflict in the organization can sometimes result in the parties
understanding each other, resolving problems, and realizing an agreement
over time.
 Authorization Approach: The superior groups instruct them to use
their authority whether or not they are satisfied.
 Conciliatory Approach: If the parties cannot agree and cannot
persuade the manager, arbitration by a third party or group whose
objectivity is trusted can be used.
6.

Conclusion

Conflicts and disagreements within the organization have a direct
impact on the attitudes and behaviors of the employees toward the
organization and its employees. These negative attitudes and behaviors
cause the employee to move away from the organization and become
alienated over time. The superior management, who is aware of the
situation, seeks to prevent or correct events that could have a negative
impact on the organization.
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1. Introduction
Biotechnology is one of the first areas that are associated with
individuals among science subjects. "Biotechnology", which is a concept
derived by combining the words biology and technology, was first defined
by Karl Ershy (1919) as the conversion of existing raw materials into new
products by undergoing some processes with the help of biological systems
(as cited in www.ortohum.gov.tr).
Today, however, it has been expanded to include a collection of
technologies that enable living organisms or their products to be used in a
way that will positively change human life and the environment, and it has
become mostly used in terms of gene technologies and genetic
recombination (new composition of genetic material) (Özcen, 2002).
1
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The fact that scientific studies and technologies in this field are
increasing day by day has made biotechnology one of the most important,
difficult to understand and controversial issues (Çoban, 2004). Considering
that the applications carried out in the field of biotechnology are expected
to facilitate the daily life of human beings or to solve some social problems,
it is important to create basic knowledge and social awareness on this
subject.
Nutrition is essential for the continuity of life. Nutrition, which is such
a vital concept, is actually a psychological, sociological and economic
event as well as physiological. To define nutrition in general, it is the use
of beneficial nutrients in the body in sufficient quantities, which are
necessary for an individual to grow, develop and lead a healthy long life
(Muftüoğlu, 2003). A healthy diet is It is defined as meeting the needs of
the individual in sufficient amount by taking the characteristics of the
individual such as age, gender and physiological condition into the
foreground (Baysal, 1997). Healthy eating: It is the consumption of food
in sufficient and balanced amounts in order to grow and develop, maintain
life, protect and improve health, and increase the quality of life of the
individual (Çakırcalı, 1998). In this context, the type of nutrition that is
selected as low in fat and high in fiber to be used in a healthy diet is also
defined as healthy nutrition (Conner et al., 2002). School-age children are
among the groups most affected by nutritional problems. Growth and
development, which is the best indicator of nutrition, can be determined by
anthropometric measurements such as height and weight in children and
by investigating the food consumption status (Cengiz, 2013). Nutritional
behavior is a very complex phenomenon that is affected by various factors
like other human behaviors (Velardo, 2015). With the acceleration of
technological developments, human beings have tried to find solutions to
existing problems related to food and nutrition by using biotechnology. As
a result, we can say that many foods in the daily diet of human beings are
actually obtained as a result of biotechnological studies. In some studies
conducted with the aim of measuring the knowledge of primary school
students on subjects such as biotechnology, food and healthy nutrition; It
has been determined that the concepts related to biotechnology and genetic
engineering are difficult to understand because they are mostly abstract,
the information is learned incorrectly, and very few students are aware of
the studies in the field of biotechnology and genetic engineering (Demir &
Düzlenen, 2012).
Today, the fact that students will use the knowledge they have acquired
on biotechnology and food in their daily lives has made biotechnology and
food subjects important in science teaching. A good understanding and
permanence of biotechnology and food issues can only be possible with a
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clear understanding of the knowledge and attitudes of students on this
subject (İlkörücü-Göçmençelebi, 2007). In addition, it has been observed
that there is a positive increase in students' views and interests on these
concepts as the number of studies on arousing curiosity in science lessons
on subjects such as biotechnology, food, and healthy nutrition increases
(Gülhan, 2012). When the literature is analyzed, it becomes clear that high
school students from other countries are typically used in studies on
biotechnology, food, and healthy nutrition with secondary school students.
(Prokop, Özel, Uşak, & Erdoğan, 2009). It can be said that there are limited
studies in the literature examining the knowledge and attitudes of pupils in
primary schools or gifted students towards concepts such as biotechnology,
food and healthy nutrition (Keçeci, Kırılmazkaya, & Zengin, 2011). Gifted
students are individuals who perform higher than their peers (Çetinkaya &
İnci, 2019). It is stated that these students are the group with the highest
potential to take part in the most important production and decisionmaking stages of countries today and in the future (Akbaş & Çetin, 2018).
When the studies with gifted students in education are examined, it is
intended to show how well-versed and how they feel about the ideas of
biotechnology among gifted pupils., food and healthy nutrition, which are
among the current and limited studies, those who develop science
education programs for gifted students, those who work in this field, It is
considered valuable in terms of leading researchers and especially in the
development of methods and techniques that will contribute to the
formation of healthy nutrition awareness in schools. Therefore, the impact
of the variables gender, grade level, school type, and parental education
level was examined in this study. and the way of reaching information
about biotechnology on the attitudes and knowledge levels of gifted
secondary school students towards biotechnology, and also on the attitudes
of gifted secondary school students towards healthy nutrition by gender,
class level, school It is aimed to reveal the effect of type and parental
education level. For this purpose, it is aimed to seek answers to the
following problems in this study:
1.What are the attitudes of gifted secondary school students towards
biotechnology?
2. Attitudes of gifted secondary school students towards biotechnology;
a) Gender, b) Grade level, c) School type, d) Mother's education level,
e) Father's education level,
f) Does it differ significantly in terms of the ways of accessing
information about biotechnology?
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3. The knowledge level of gifted secondary school students about
biotechnology;
a) Gender, b) Grade level, c) School type, d) Mother's education level,
e) Father's education level,
f) Does it differ significantly in terms of the ways of accessing
information about biotechnology?
4. Attitudes of gifted secondary school students towards healthy eating;
a) Gender, b) Grade level, c) School type, d) Mother's education level,
e) Father's education level?
2. Method
2.1 Research Design
The design of the current research is survey based descriptive study
which aims at describing the distribution of variables without any
manipulation of the variables. The survey approach (Karasar, 2006), which
tries to accurately characterize a past or present situation, was employed in
the current study.
2.2 Sample
The sample of this survey based research was randomly selected from
the 6th (N: 83) and 7th (N: 64) grades of a total of 3 Science and Art
Centers (BİLSEM) located in two different cities in Turkey. The sample
consists of 147 gifted secondary school students in total. 62 of the
participants were females and 85 of them were males, 105 of these students
were studying in public school and 42 of them are studying in private
school. In terms of mother's education level of the students in the sample,
10 primary school, 16 secondary school, 63 high school, 46 undergraduate
and 12 graduate education level of mother, in terms of father's education
level, 17 middle school, 50 students have high school, 66 undergraduate
and 14 graduate level fathers.
2.3 Data Collection Tools
In the study, the "Biotechnology Attitude Scale", which was used to
determine the attitudes of gifted secondary school students towards
biotechnology, was developed by Eş (2010) and consists of 28 attitude
items, 'Totally Agree', 'Agree', 'Don't Know', 'Disagree' and It is a Likerttype 5-point scale with the response "I strongly disagree." Eş (2010)
determined that the overall "Biotechnology Attitude Scale" has a Cronbach
alpha reliability coefficient of 0.678. The reliability coefficient for the
entire scale in this investigation was found to be 0.69.As a result of
calculating the gap width of the scale with the formula of "array
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width/number of groups to be made" (Tekin, 1993), getting 28-64 points
from the "Biotechnology Attitude Scale" negative attitude towards
biotechnological developments and changes, 65-102 points
biotechnological concept, product Awareness and 103-140 points for
developments show that the participants have a positive attitude towards
biotechnology issues. In this research, "Biotechnology Knowledge
Questionnaire", which was used to measure the knowledge level of gifted
secondary school students on biotechnology; It is a 16-item Likert-type
scale adapted into Turkish by Prokop et al., (2007). In the original study;
The reliability coefficient for the overall test was determined as 0.50 and
its reliability was evaluated as acceptable. In the analyzes performed, the
Cronbach Alpha reliability coefficient for the overall “Biotechnology
Information Questionnaire” was found to be 0.63 in this study. “Attitude
Scale Towards Healthy Eating” was used as the third data collection tool
in the study. The "Attitude Scale Towards Healthy Eating" developed by
Tekkurşun-Demir and Cicioğlu (2019) is in 5-point Likert type and
consists of 4 factors and 21 items. The lowest score that can be obtained
from the "Attitude Scale towards Healthy Eating" is 21, and the highest
score is 105. According to the scoring of the “Attitudes towards Healthy
Eating Scale”, if the students get 21 points, they are very low, if they get
22-42 points, they are low, if they get 43-63 points, they are medium, if
they get 64-84 points, they are high, and if they get 85-110 points, they are
ideal and high, is interpreted as having a healthy eating attitude.
In addition, in the research, determining the ways of reaching
information about the gender, class level, school type, parental education
level and biotechnology of the gifted secondary school students was
provided with the "Personal Information Form" developed by the
researchers.
2.4 Data Collection Process
During the collection of data in BİLSEMs, attention was paid to the
following points;






The data of the scale took approximately 15 minutes for each scale.
However, between each data collection tool, students were give
5 minutes to rest or recess.
Before the application, the purpose of the research was explained
to the students and the measurement tools were introduced.
After the scales were introduced to the students, they were asked
to read the instructions regarding the scale.
During the application, students were present in the classroom in
case of any questions.
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Among the data obtained within the scope of the research, the missing
or over-marked ones or those whose handwriting is not clearly readable
were eliminated, and the necessary numerical coding of 147 data that could
be used for analysis was made and transferred to the digital environment
by using SPSS 20.0 statistical program, respectively, and the data analysis
phase was started.
2.5 Analysis of Data
At the stage of data analysis, Frequency and percentage calculations
were used in the general distribution calculations of the scales. The
Kolmogorov-Smirnov test was run, and the skewness and kurtosis
coefficients were evaluated to see if the data met the normality assumption.
When the skewness and kurtosis coefficients are split by their respective
standard errors and the values lie between -1.96 and +1.96, the distribution
of the sampled data is said to be normal. The fact that the KolmogorovSmirnov value is greater than 0.05, however, indicates that the data's
normality is provided (Can, 2014). In this study, the skewness value was 0.08, the kurtosis value was -0.49, and the Kolmogorov-Smirnov test
significance value was obtained as 0.29. Due to the normal distribution of
the data, it was determined whether the attitudes of secondary school
BİLSEM students towards biotechnology differ in terms of gender, grade
level, school type, or not with the independent groups t-test, and whether
it differs according to the education level of the parents and the ways of
accessing information about biotechnology. The knowledge level of gifted
secondary school students towards biotechnology; Whether it differs in
terms of gender, grade level, school type or not was determined by
independent groups t-test, and whether it differs according to parental
education level and ways of accessing information about biotechnology a
One-way ANOVA analysis was used. The t-test was used to analyze the
relationship between gender, grade level, and type of school on the
attitudes of talented secondary school students toward healthy eating. OneWay ANOVA was used to analyze the relationship between mother and
father education level.
3. Results
In the "Findings" section, the results for the research questions are
presented in tables, respectively.
3.1 Findings for the first research questions
The first research questions of the study is to determine the attitudes of
gifted secondary school students towards biotechnology. In this respect,
descriptive statistics about the attitudes of secondary school BİLSEM
students towards biotechnology are given in Table 1.
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Table 1. Attitudes of BİLSEM Students Towards Biotechnology
Attitude Towards Biotechnology

scale overall

Negative

Awareness

Positive

N

%

N

%

N

%

0

0

143

97.3

4

2.7

X̄

S

88.8

5.97

Table 1 shows that the arithmetic mean of the scale is 88.8 (N:147), the
standard deviation is 5.97, although the secondary school BİLSEM
students are positive about biotechnological developments, the use of
biotechnological products and current biotechnology-related topics such as
GMOs at a rate of 2.7% (N:4), It is obvious that 97.3% (N:143) have
awareness and 0% (N:0) have a negative attitude. In other words, it can be
said that gifted secondary school students do not exhibit negative attitudes
in any way, such as biotechnological products, production and use of
genetically modified foods, legal regulations regarding genetically
modified foods, they mostly have an awareness and prefer a positive
attitude at a low rate.
3.2 Findings for the second research question
“Do the attitudes of gifted secondary school students toward
biotechnology indicate a substantial gender difference?” was the second
research question of the study. In this respect, independent groups t-test
results of secondary school BİLSEM students' scores from the
"Biotechnology Attitude Scale" are given in Table 2.
Table 2. Independent Groups t-Test Results of BİLSEM Students'
Biotechnology Attitude Scale Scores by Gender
Biotechnology Gender
Attidude Scale

N

X̄

S

t

p

Scale Overall

Female

62

89.00

5.47

0.27

0.40

Male

85

88.72

6.36

According to Table 2, biotechnology attitude scores of secondary
school BİLSEM students do not show a statistically significant difference
in terms of gender [t(145) = 0.27, p>0.05]. From Table 2, it is seen that 62
of the 147 people in the sample are female and 85 are male students, and
the biotechnology attitude mean score of female students (X̄: 89.00) is
higher than that of male students (X̄: 88.72). When Table 2 is examined, it
117

is seen that the gender variable does not make a statistically significant
difference in terms of the attitudes of gifted students towards
biotechnology.
3.3 Findings for the third research question
The third research question of the study was “Does the attitudes of
gifted secondary school students towards biotechnology show a significant
difference in terms of grade level?”.
In this respect, independent groups t-test results of secondary school
BİLSEM students' scores from Biotechnology Attitude Scale according to
grade level are given in Table 3.
Table 3. Independent Groups t-Test Results of BİLSEM Students'
Biotechnology Attitude Scale Scores by Grade Level
Biotechnology
Attitude Scale

grade
level

N

X̄

S

t

p

Scale Overall

6

83

88.27

5.55

0.24

7

64

89.58

6.55

1.31

Table 3 shows that there is no statistically meaningful difference
between the attitudes of secondary school BİLSEM students toward
biotechnology according to their grade level and the scores they receive on
the overall scale. [t(145) = -1.31, p>0.05]. It can be seen from Table 3 that
83 of the 147 people in the sample consisted of 6th grade and 64 7th grade
students, and that the biotechnology attitude average score of 7th grade
students (X̄:89.58) was higher than that of 6th grade students (X̄: 88.27).
In this case, when Table 3 is examined, it is seen that the grade level
variable does not make a statistically significant difference in the attitudes
of gifted students towards biotechnology.
3.4 Findings for the fourth research question
Does the attitude of gifted secondary school students toward
biotechnology alter significantly depending on the type of school? was the
study's fourth research question. In this regard, Table 4 presents the
findings of an independent groups t-test on the Biotechnology Attitude
Scale scores of secondary school BİLSEM students according to the kind
of institution.
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Table 4. Independent Groups t-Test Results of BİLSEM Students'
Biotechnology Attitude Scale Scores According to School Type
Biotechnology
Attitude Scale

School
Type

N

X̄

S

t

p

Scale Overall

State

105

88.78

6.28

-0.20

0.38

Private

42

89.00

5.20

In accordance with their scores on the overall scale, secondary school
BİLSEM students' views toward biotechnology do not demonstrate a
statistically significant difference based on the type of school, according to
Table 4. [t(145) = -0.20, p>0.05].
It can be seen from Table 4 that 105 of the 147 subjects in the sample
are state and 42 are private school students, and the average biotechnology
attitude point average of the students studying in private school (X̄: 89.00)
is higher than the students in the public school (X̄: 88.78). In this respect,
when Table 4 is examined, it is seen that the school type variable does not
make a statistically significant difference in the attitudes of gifted students
towards biotechnology.
3.5 Findings for the fifth research question
The fifth research question of the study was “Does the attitudes of gifted
secondary school students towards biotechnology show a significant
difference in terms of maternal education level?”. Therefore, a one-way
analysis of variance (ANOVA) was used to test whether there was a
significant difference between the scores of secondary school BİLSEM
students from the Biotechnology Attitude Scale and their mother's
education level, and the findings are given in Table 5 and Table 6.
Table 5. The Arithmetic Mean and Standard Deviations of The Scores
of BİLSEM Students from The Biotechnology Attitude Scale According
to The Mother's Education Level
Mother’s education N
X̄
S
level
Primary school
10
89.70 4.57
Middle School
16
89.95 4.94
High school
63
89.06 6.14
Undergraduate
46
90.20 5.93
Graduate
12
86.67 4.89
Total
147 88.84 5.97
According to Table 5, there are 10 primary school, 16 secondary school,
63 high school, 46 undergraduate and 12 postgraduate education level of
Biotechnology
Attitude Scale
scale overall
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gifted secondary school students receiving education in BİLSEMs in terms
of mother education level. In order to establish whether the difference
between the arithmetic means according to the overall scale is statistically
meaningful, one-way analysis of variance (One-way ANOVA) results are
presented in Table 6.
Table 6. One Way-ANOVA Results of BİLSEM Students'
Biotechnology Attitude Scale Scores According to Maternal Education
Level
Source
Variance

of Sum
of Sd
Squares

Mean
of F
Squares

P
0.008

Intergroup

484.212

4

121.053

Ingroups

4733.189

142

33.33

Total

5217.401

146

3.632

The analysis results given in Table 6 show that there is a statistically
significant difference between the attitudes of secondary school BİLSEM
students towards biotechnology and their mother's education level [F(4-142)
=
3.632, p<0.05]. This situation can also be expressed as the mother's
education level of secondary school BİLSEM students has an impact on
students' attitudes about biotechnological products, legal regulations,
consumption of GMO products. Scheffe test was carried out to determine
the difference between the averages of students whose mothers graduated
from a bachelor's degree and those whose mothers were primary school
graduates. The results illustrates that the students whose mothers had a
bachelor's degree had a more positive attitude.
3.6. Findings for the sixth research question
Do the views of gifted secondary school pupils toward biotechnology
indicate a significant variation in terms of father's education level? was the
study's sixth research question. One-way analysis of variance (ANOVA)
was used to determine whether there is a significant relationship between
the scores of secondary school BİLSEM students on the "Biotechnology
Attitude Scale" and the education level of their fathers. The results are
shown in Tables 7 and Table 8.
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Table 7. Arithmetic Mean and Standard Deviations of BİLSEM
Students' Scores on Biotechnology Attitude Scale According to Father's
Education Level
Biotechnology
Attitude Scale
Scale Overall

Father's Education
Level
Primary school
Middle School
High school
Undergraduate
Graduate
Total

N

X̄

S

0
17
50
66
14
147

0
85.24
89.70
89.66
86.29
88.85

0
4.37
6.20
5.80
5.90
5.98

Table 7 shows that of the gifted secondary school students enrolled in
BİLSEMs, 17 have a secondary education, 50 have a high school diploma,
66 have an undergraduate degree, and 14 have a postgraduate degree.
Additionally, gifted secondary school pupils did not have fathers with
primary school education. In order to establish if the difference between
the arithmetic means according to the scale is statistically significant or
not, the one-way analysis of variance (One-way ANOVA) findings are
displayed in Table 8.
Table 8. One Way-ANOVA Results of BİLSEM Students' Scores on
Biotechnology Attitude Scale According to Father's Education Level
Source
Variance

of Sum
of Sd
Squares

Mean
Squares

Intergroup

394.40

3

131.44

Ingroups

4823.08

143

33.79

Total

5217.40

146

of F
3.88

P
0.01

The analysis's findings, which are presented in Table 8, indicate that
there is a statistically significant relationship between secondary school
BİLSEM students' views about biotechnology and the amount of education
of their fathers [F(3-143)= 3.88 p<0.05]. This issue can also be represented
as the secondary school BILSEM students' perspectives toward
biotechnological products, the manufacture of GMO products, and
contemporary developments in the field of biotechnology are influenced
by their fathers' educational level. To compare the averages of the students
whose fathers had earned university degrees with those whose fathers had
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only completed high school, the Scheffe test was used. According to the
results, the students with graduate fathers tended to be more upbeat.
3.7 Findings for seventh research question
Does the attitude of gifted secondary school students toward
biotechnology exhibit a substantial difference in terms of how they may
acquire knowledge about it? was the study's seventh research question. In
this regard, one-way analysis of variance (ANOVA) results show that there
is a significant difference in the "Attitude Scale towards Biotechnology"
scores of secondary school BILSEM students in terms of the methods of
accessing information about biotechnology. The results are provided in
Tables 9 and Table 10.
Table 9. The Arithmetic Mean and Standard Deviations of The Scores
of BİLSEM Students from The Biotechnology Attitude Scale According
to The Way of Accessing Information About Biotechnology
Biotechnology
Attitude Scale
Scale Overall

The Way to Access
Information
on
Biotechnology
Book or written source
TV
Internet News
Social media
Family
Book or written source

N

X̄

S

21
30
44
32
20
147

87.39
88.87
88.00
90.53
89.50
88.44

4.68
5.19
5.93
7.16
6.13
5.98

According to Table 9, in terms of the ways in which gifted secondary
school students studying at BİLSEMs can access information about
biotechnological developments, products, benefits and harms of
biotechnological products. Findings illustrate that 21 are from books or
written sources, 30 from television, 44 from internet news, 32 from social
media, and 20 through conversations with the family. Table 10 shows the
results of one-way analysis of variance (One-way ANOVA) and whether
the difference between the arithmetic means according to the overall scale
is statistically significant.
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Table 10. One Way-ANOVA Results of BİLSEM Students' Scores
from The Biotechnology Attitude Scale According to The Way They
Reach Information About Biotechnology
Source
Variance

of Sum
Of Sd
Squares

Mean
Squares

Intergroup

176.01

4

44.00

Ingroups

5041.39

142

35.50

Total

5217.40

146

of F

P

1.24

0.28

The results of the analysis given in Table 10 show that there is no
statistically significant difference between the attitudes of secondary
school BİLSEM students towards biotechnology and the ways of accessing
information about biotechnology [F(4-142) = 1.24 p>0.05].This situation can
also be expressed as secondary school BİLSEM students' ways of
accessing biotechnology-related information do not have an impact on
students' attitudes towards biotechnology-related issues.
3.8 Findings for the eighth research question
"Does the knowledge levels of gifted secondary school pupils
concerning biotechnology indicate a substantial difference in terms of
gender?" was the study's eighth research question. Table 11 provides the
findings of an independent groups t-test performed on the "Biotechnology
Information Questionnaire" responses of secondary school BİLSEM
students in this regard.
Table 11. Independent Groups t-Test Results of BİLSEM Students'
Biotechnology Knowledge Questionnaire Scores by Gender
Biotechnology
Information
Questionnaire

Gender

N

X̄

Scale Overall

Female

62

30.53 2.57

Male

85

29.91 2.57

S

t

p

1.43 0.88

According to Table 11, the gender of secondary school BİLSEM
students' biotechnology knowledge scores does not statistically differ from
the overall scale scores [t(145) = 1.43, p>0.05]. According to Table 11, there
were 62 female students and 85 male students among the 147 subjects in
the sample, and the average score for biotechnology-related knowledge
among female students (X̄: 30.53) was higher than that of male students
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(X̄: 29.91). In this instance, it can be demonstrated that the gender variable
has no statistically significant impact on gifted students' biotechnology
knowledge.
3.9 Findings for the ninth research question
Does the knowledge level of gifted secondary school pupils about
biotechnology show a significant difference in terms of grade level? is the
ninth research question of the study. Table 12 provides the findings of an
independent groups t-test conducted on the "Biotechnology Information
Questionnaire" scores of secondary school BİLSEM students according to
grade level.
Table 12. Independent Groups t-Test Results of BİLSEM Students'
Biotechnology Knowledge Questionnaire Scores by Grade Level
Biotechnology
Information
Questionnaire

Grade
Level

N

X̄

scale overall

6

83

30.30 2.57

7

64

30.01 2.60

S

t

p

0.66 0.95

According to Table 12, it is seen that there is no statistically significant
difference in biotechnology knowledge of secondary school BİLSEM
students in terms of grade level in line with the scores they get from the
overall scale [t(145) = 0.66, p>0.05]. From Table 12, 83 of the 147 subjects
in the sample are 6th grade and 64 7th grade students, and It also shows
the biotechnology knowledge point average of the students who are in 6th
grade (X̄: 30.30) and 7th grade (X̄: 30.01) students. In this case, it is seen
that the grade level variable does not make a significant difference in terms
of the knowledge level of gifted students about biotechnology.
3.10 Findings for the tenth research question
The tenth research question of the study was "Does the knowledge level
of gifted secondary school students regarding biotechnology show a
significant difference in terms of school type?" In this respect, independent
groups t-test results of secondary school BİLSEM students' scores from the
"Biotechnology Information Questionnaire" according to school type are
given in Table 13.
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Table 13. Independent Groups t-Test Results of BİLSEM Students'
Biotechnology Knowledge Questionnaire Scores by School Type
Biotechnology
Information
Questionnaire
scale overall

School
Type

N

X̄

S

t

p

State
105 30.44 2.62 2.03 0.04
Private
42 29.50 2.38
According to Table 13, there is a statistically significant difference in
the biotechnology knowledge of secondary school BİLSEM students in
terms of school type in line with the scores they get from the overall
questionnaire [t(145) = 2.03, p<0.05]. From Table 13, it is seen that 105 of
the 147 subjects in the sample consisted of special talented students
studying in public schools and 42 were gifted students in private schools,
and the average of knowledge about biotechnology (X̄: 30.44) of the
students studying in private schools. It is seen that it is higher than the
students with (X̄: 29.50). In this case, it is seen that the school type variable
makes a statistically significant difference in favor of students studying in
public schools in the biotechnology knowledge of gifted students.
3.11 Findings for the eleventh research question
The eleventh research question of the study was "Does the knowledge
level of gifted secondary school students about biotechnology show a
significant difference in terms of maternal education level?". In this
respect, a one-way analysis of variance (ANOVA) was used to test whether
there was a significant difference between the scores of secondary school
BİLSEM students from the "Biotechnology Information Questionnaire"
and their mother's education level, and the findings are given in Table 14
and Table 15.
Table 14. The Arithmetic Mean and Standard Deviations of BİLSEM
Students' Scores from The Biotechnology Information Questionnaire
According to Mother's Education Level
Biotechnology
Information
Questionnaire
Scale Overall

Mother’s Education N
Level

X̄

S

Primary school
Middle School
High school
Undergraduate
Graduate
Total

83.70
89.69
89.06
90.20
85.67
88.85

4.58
5.00
6.13
5.92
4.89
5.98

125

10
16
63
46
12
147

According to Table 14, when the mothers of gifted secondary school
students studying at BİLSEMs are examined in terms of education level,
10 have primary school, 16 secondary school, 63 high school, 46
undergraduate and 12 graduate education levels. Table 15 shows the results
of one-way analysis of variance (One-way ANOVA) to determine whether
the difference between the arithmetic means according to the overall scale
is statistically significant.
Table 15. One Way-ANOVA Results of BİLSEM Students' Scores
from The Biotechnology Information Questionnaire According to
Maternal Education Level
Source
Variance

of Sum
of Sd
Squares

Mean
Of F
Squares

P
0.08

Intergroup

484.21

4

121.053

Ingroups

4733.18

142

33.332

Total

5217.40

146

3.63

The analysis results given in Table 15 show that there is a statistically
significant difference between secondary school BİLSEM students'
knowledge about biotechnology and their mother's education level [F(4-142)
= 3.63, p<0.05]. This situation can also be expressed as the mother's
education level of secondary school BİLSEM students has an effect on
students' biotechnology knowledge. Scheffe test was carried out to
determine between which groups the difference between the averages was
and it was determined that this difference was between the students whose
mothers graduated from a bachelor's degree and those whose mothers were
primary school graduates, and that the students whose mothers had a
bachelor's degree had higher knowledge on biotechnology.
3.12 Findings for the twelfth research question
The twelfth research question of the study was "Does the knowledge
level of gifted secondary school students regarding biotechnology show a
significant difference in terms of father's education level?" In this respect,
it was tested by one-way analysis of variance (ANOVA) whether there was
a significant difference between the scores of secondary school BİLSEM
students from the Biotechnology Information Questionnaire and the
education level of the father, and the findings are given in Table 16 and
Table 17.
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Table 16. The Arithmetic Mean and Standard Deviations of BİLSEM
Students' Scores from The Biotechnology Information Questionnaire
According to Father's Education Level
Biotechnology
Attitude Scale
scale overall

Father's Education
Level
Primary school
Middle School
High school
Undergraduate
Graduate

N

X̄

S

0
17
50
66
14

0
85.24
89.70
89.66
86.29

0
4.37
6.20
5.80
5.90

According to Table 16, in terms of father education level of gifted
secondary school students studying at BİLSEMs, 17 have secondary
school, 50 have high school, 66 have undergraduate and 14 have
postgraduate education. In addition, the father education level of gifted
secondary school students was not at primary school level. Table 17 shows
the results of one-way analysis of variance (One-way ANOVA) to
determine whether the difference between the arithmetic means according
to the overall scale is statistically significant.
Table 17. One Way-ANOVA Results of BİLSEM Students' Scores
from The Biotechnology Information Questionnaire According to
Father's Education Level
Source
variance
Intergroup
Ingroups
Total

of Sum
Of Sd
Squares
394.31
3
4823.08
143
5217.40
146

Mean
Squares
131.44
33.73

of F
3.99

P
0.01

Analysis results given in Table 17 show that there is a statistically
significant difference between secondary school BİLSEM students'
knowledge about biotechnology and their father's education level [F(4-142)
= 3.99, p<0.05]. This situation can also be expressed as the father's
education level of secondary school BİLSEM students has an effect on the
biotechnology knowledge of the students. Scheffe test was carried out to
determine between which groups the difference between the averages was
and it was determined that this difference was between the students whose
fathers were high school graduates and those whose fathers were
undergraduate graduates, and that the students whose fathers had a
bachelor's degree had higher biotechnological knowledge.
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3.13 Findings for the thirteenth research question
Do gifted secondary school students' levels of knowledge about
biotechnology differ considerably in terms of how they get information
about it? was the study's twelfth research question. In this regard, Tables
18 and 19 present the results of a one-way analysis of variance (ANOVA)
used to determine whether there is a significant difference between the
secondary school BİLSEM students' scores on the "Knowledge
Questionnaire for Biotechnology" in terms of the methods used to access
information about biotechnology.
Table 18. The Arithmetic Mean and Standard Deviations of The
Scores of BİLSEM Students From The Biotechnology Information
Questionnaire According to The Way of Accessing Information About
Biotechnology
Biotechnology
Attitude Scale
scale overall

The Way to Access
Information
on
Biotechnology
Book or written
source
TV
Internet News
Social media
Family

N

X̄

S

21

87.39

4.68

30
44
32
20

88.87
88.00
90.53
89.50

5.19
5.93
7.16
6.13

According to Table 18, the number of 21 gifted students studying at
BİLSEMs were from books or written sources, 30 of them were from
television, 44 of them were from internet news, 32 of them were from
social media and 20 of them were got ideas about biotechnological
products, concepts, policies and developments through conversations with
the family. The results of one-way analysis of variance (One-way
ANOVA) to determine whether the difference between the arithmetic
means according to the overall scale is statistically significant is shown in
Table 19.
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Table 19. One Way-ANOVA Results of BİLSEM Students' Scores
Obtained from The Biotechnology Information Questionnaire According
to The Way of Accessing Information About Biotechnology
Source
Variance

of Sum
of Sd
Squares

Mean
Squares

Intergroup

176.01

4

44.00

Ingroups

5041.39

142

35.50

Total

5217.40

146

of F
1.24

P
0.30

The results of the analysis given in Table 19 show that there is no
statistically significant difference between the knowledge level of
secondary school BİLSEM students and the ways of reaching information
about biotechnology [F(4-142) = 1.24 p>0.05]. This situation can also be
expressed as secondary school BİLSEM students' ways of reaching
information about biotechnology do not have a positive or negative effect
on their existing knowledge levels about biotechnology.
3.14 Findings for the fourteen research question
Do the views of gifted secondary school students toward healthy eating
indicate a significant difference in terms of gender? was the study's
thirteenth research question. Table 20 provides the findings of an
independent groups t-test conducted on the gender-specific attitudes
toward healthy eating of high school BİLSEM students.
Table 20. Independent Groups t-Test Results of BİLSEM Students'
Attitude Scale Scores Towards Healthy Eating According to Gender
Attitude
Towards
Eating
scale overall

Scale Gender
Healthy

N

X̄

S

t

p

Female

62

74.42

3.84

0.75

0.45

Male

85

73.83

5.28

Table 20 shows that, in accordance with their scores on the overall
scale, secondary school BİLSEM students' attitudes about healthy eating
do not differ statistically significantly by grade level [t(145) = -0.11, p>0.05].
According to Table 20, 83 of the 147 individuals in the sample are in grades
6 and 7, and they are both in grades 6 (X̄: 74.04) and 7 (X̄: 74.13)
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respectively. The pupils who eat a healthy diet have an almost identical
mean score on the attitude scale when it comes to healthy eating. It can be
seen in this instance that the grade level variable has no statistically
significant impact on the attitudes.
3. 15 Findings for fifteen research question
Fifteenth research problem of the study was “Does the attitudes of
gifted secondary school students towards healthy eating show a significant
difference in terms of grade level?”. In this respect, independent groups ttest results of secondary school BİLSEM students' scores from the Attitude
Scale towards Healthy Eating according to grade level are given in Table
21.
Table 21. Independent Groups t-Test Results of BİLSEM Students'
Attitude Scale Scores Towards Healthy Eating According To Grade
Level
Attitude
Towards
Eating
scale overall

N

X̄

S

t

p

6

83

74.04

4.76

-0.11

0.91

7

64

74.13

4.70

Scale Grade
Healthy Level

In accordance with their scores on the overall scale, secondary school
BİLSEM students' attitudes toward healthy eating do not demonstrate a
statistically significant difference by grade level, as shown in Table 21
[t(145) = -0.11, p>0.05]. Table 21 reveals that 83 of the 147 subjects in the
sample are students in grades 6 and 7, and they are both in grades 6 (X̄:
74.04) and 7 (X̄: 74.13). It can be seen that students who consume a healthy
diet have nearly identical average scores on a scale measuring attitudes
toward healthy eating. In this instance, it can be seen that the grade level
variable does not affect attitudes in a statistically meaningful way.
3.16 Findings for the sixteen research question
The sixteenth research question of the study was “Does the attitudes of
gifted secondary school students towards healthy eating show a significant
difference in terms of school type?”. Therefore, independent groups t-test
results of secondary school BİLSEM students' scores from the "Attitude
Scale towards Healthy Eating" according to school type are given in Table
22.
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Table 22. Independent Groups T-Test Results of BİLSEM Students'
Attitude Scale Scores Towards Healthy Eating According to School Type
Attitude
Towards
Eating
scale overall

N

X̄

State

105

74.40 4.80

Private

42

73.29 4.46

Scale School
Healthy Type

S

t

p

1.28

0.20

Table 22 shows that there is no statistically significant variation in the
attitudes of secondary school BİLSEM students regarding healthy eating
depending on the type of school they attend [t(145) = -0.13, p>0.05]. Table
22 shows that 42 of the 147 subjects in the sample were from private
schools and that 105 of the 147 subjects in the sample were gifted students
from state schools. The average score of attitudes toward healthy eating
(X̄: 74.40) of the students studying in private schools is higher than the
average score of the students studying in private schools (X̄: 73.29). In this
instance, it can be seen that the school type variable had no statistically
significant impact on talented kids' views about healthy eating.
3.17 Findings for seventeen research question
Does the attitudes of gifted secondary school kids toward healthy eating
exhibit a significant difference in terms of parental education level? was
the seventeenth research problem of the study. The results are shown in
Tables 23 and 24, and a one-way analysis of variance (ANOVA) was
performed to see whether there was a significant relationship between the
scores of secondary school BİLSEM students on the "Attitude Scale
towards Healthy Eating" and their mother's educational attainment.
Table 23. The Arithmetic Mean and Standard Deviations of BİLSEM
Students' Scores on The Attitude Scale Towards Healthy Eating
According to Mother's Education Level
Attitude Scale Towards Mother Education
Healthy Eating
Level
scale overall
Primary school
Middle School
High school
Under graduate
Graduate
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N

X̄

S

10
16
63
46
12

71.90
76.19
73.84
73.15
74.07

3.98
3.50
4.31
5.43
4.72

Table 23 shows that there are 10 primary school students, 16 secondary
school students, 63 high school students, 46 undergraduate students, and
12 graduate students attending BİLSEMs who are gifted secondary school
students. In order to establish whether the difference between the
arithmetic means according to the overall scale is statistically significant,
one-way analysis of variance (One-way ANOVA) results are presented in
Table 24.
Table 24. One Way-ANOVA Results of BİLSEM Students' Scores on
The Attitude Scale Towards Healthy Eating According to Mother's
Education Level
Source
variance

of Sum
of Sd
Squares

Mean
Squares

Intergroup

338.91

4

Ingroups

2917.27

142 20.55

Total

3256.18

146

of F

84.73

4.12

P
0.00

According to the analysis's findings, which are presented in Table 24,
there is a correlation between secondary school BİLSEM students' views
about healthy eating and the amount of education of their mothers [F(4-142)
=4.12, p0.05]. This fact can also be stated as the secondary school BİLSEM
students' attitudes regarding healthy eating are influenced by their mothers'
educational degree. To ascertain the variation in the student averages, the
Scheffe test was used. This difference was found to favor pupils whose
moms had postgraduate degrees rather than those whose mothers had just
completed elementary school, as well as students whose mothers had high
school diplomas.
3. 18 Findings for the eighteenth research question
The eighteenth research question of the study was “Does the attitudes
of gifted secondary school students towards healthy eating show a
significant difference in terms of father's education level?”. Therefore, a
one-way analysis of variance (ANOVA) was used to test whether there was
a significant difference between the scores of secondary school BİLSEM
students on the Attitude Scale towards Healthy Eating and their father's
education level, and the findings are given in Table 25 and Table 26.

132

Table 25. The Arithmetic Mean and Standard Deviations of BİLSEM
Students' Scores on the Attitude Scale Towards Healthy Eating
According to Father's Education Level
Attitude
Towards
Eating

Scale Father's Education N
Healthy Level

X̄

S

Primary school

0

0

0

Middle School

17

85.24 4.37

High school

50

89.70 6.20

Undergraduate

66

89.66 5.80

Graduate

14

86.29 5.90

scale overall

Table 25 shows that, in terms of father education level, 17 of the gifted
secondary school kids enrolled in BILSEMs have completed secondary
education, 50 have completed high school, 66 have completed
undergraduate studies, and 14 have completed postgraduate studies.
Additionally, gifted secondary school pupils do not have fathers with
education levels comparable to those in primary school. In order to
establish if the difference between the arithmetic means according to the
scale is statistically significant or not, the one-way analysis of variance
(One-way ANOVA) findings are presented in Table 26.
Table 26. One Way-ANOVA Results of Secondary School BİLSEM
Students' Scores on T-the Attitude Scale Towards Healthy Eating
According to Father's Education Level
Source
Variance

of Sum
Squares

of Sd

Mean
Square

Intergroup

161.15

3

53.71

Ingroups

3095.06

143

21.65

Total

3256.18

146

of F
2.49

P
0.06

The analysis results given in Table 26 show that there is no statistically
significant difference between secondary school BİLSEM students'
attitudes towards healthy eating and their father's education level [F(3-143)=
2.49, p>0.05]. This situation can also be expressed as that the father's
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education level of secondary school BİLSEM students has no effect on
their attitudes towards healthy eating.
4. Conclusion and Discussion
In this study, attitudes of gifted secondary school students towards
biotechnology mostly remain at the level of awareness on issues such as
biotechnological development, product, legal regulation, genetically
modified products, gender, grade level, school type and ways of accessing
information do not statistically affect their attitudes towards
biotechnology, but considering the level of education of the parents there
is a significant difference in their attitudes towards biotechnology.
In addition, it was determined that the variables of gender, grade level
and way of accessing information did not affect the biotechnology
knowledge level of gifted secondary school students, but the school type
and the education level of the parents were statistically effective. Finally,
it was found that there was no effect of gender, grade level and school type
on the attitudes of gifted secondary school students towards healthy eating,
while the education level of the parents created a significant difference.
In the study of Bilen and Özel (2012), in which they aimed to reveal the
knowledge and attitudes of a total of 62 gifted students studying at Science
and Art Centers, it was revealed that in general, 87% of the students were
aware of genetically modified products and they saw genetically modified
foodstuffs as risky. In a study conducted by Çinici, Özden, Akgün,
Gülmez, and Demirtaş (2013) with a total of 373 eighth grade students to
examine the knowledge levels of 8th grade students about Genetically
Modified Organisms (GMO) and their attitudes towards biotechnology, it
was found that students were generally aware of genetically modified
products and revealed that they think genetically modified foods are
harmful.
Topsakal (2011) in a study investigating the attitudes of 860 secondary
school 860 students about GMO practices, concluded that more than half
of the students found the current practices related to GMO practices
necessary and useful. Sinan (2015), on the other hand, in his study in which
he examined the knowledge and attitudes of 60 students studying biology
at the university before and after teaching; From the answers given by
female and male students, it was concluded that there was no significant
difference between biotechnology attitude scores and biotechnology scores
according to gender.
In another study conducted by Özden et al. (2008), it was concluded
that the gender variable did not make a significant difference in people's
attitudes towards biotechnology. These studies in the literature show
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parallelism with the results obtained from the research. Prokop et al. (2007)
investigated students' knowledge levels in the field of biotechnology and
their thoughts on biotechnology. They found that there is a positive
relationship between students' knowledge levels and their perspectives on
biotechnology, that female students have less knowledge about genetically
modified products than male students, and their perspectives are more
negative. Hoter, Öz Aydın, and Saçkes (2020) found that there was no
significant difference in awareness of biotechnology and GMO concepts
according to grade level in the study they conducted with students at three
different grade levels in secondary education. In Doğru (2010)'s master's
thesis study, there were differences in determining the approaches and
knowledge levels of 8th grade students about biotechnology according to
the profession of mothers. In fact, it was determined that the attitudes of
the students whose mothers were housewives towards the concept of
biotechnology were more positive than the children of working mothers.
Lock and Miles (1993), in their study conducted with students in the 14-16
age group, stated that the level of knowledge of the students on
biotechnology was insufficient. True (2010) concluded that primary school
8th grade students' views on biotechnology are not significant according to
their families' educational status. Aslan (2003) concluded in his study that
teacher candidates' attitudes towards science did not change according to
the education level of their parents. In the study of Okur-Şahin, (2019), in
which he examined the attitudes of high school students towards adequate
and balanced nutrition, in other words, healthy nutrition, the relationship
between class level, age level difference, father's education level, mother's
education level and economic status were examined; No difference was
found in the dimensions of knowledge, anxiety and interest. Kızıltan
(2000) conducted a research on the nutritional knowledge level and
nutritional status of university students, and the effect of nutrition
education. Especially in female students, inadequate and unbalanced eating
habits were common, they skipped lunch most often and dinner at least,
and the rate of skipping meals at the end of the education was given.
showed a decrease of 40.9%.
5. Suggestions
Following recommendations can be made in light of the findings of this
study:
1. In order to develop the attitudes towards biotechnology from an
"aware" to a "positive" attitude among gifted students, who are thought to
bring different perspectives and innovations on subjects such as
biotechnology and genetic engineering in the future, especially in their
career planning, BİLSEM school programs will organize activities on
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biotechnological concepts and developments. techniques and methods
should be included. Thus, it can be ensured that students have the
willingness to work in this field in their future professional lives.
2. Biotechnological developments are gaining momentum today. For
this reason, it is important for BİLSEM teachers to plan activities with a
questioning approach on issues such as ethics, legal regulations, the
benefits and drawbacks of biotechnological products, by including current
developments while teaching biotechnology-related topics for gifted
students, in terms of increasing students' attitudes and knowledge about
biotechnology.
3. A wide range of applications can be made with different
measurement tools in order to reveal which variables affect the attitudes of
gifted students towards biotechnology, their knowledge about
biotechnology and their attitudes towards healthy nutrition.
4. Scanning method was used in this study. It is noteworthy that the
studies supported with qualitative methods in order to investigate similar
issues in depth are scarce in the literature. In the field of education, students
can contribute to the literature by conducting mixed studies on foods
produced with biotechnology, healthy nutrition and topics that are
frequently used in these fields.
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