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Bu arastirmanin amaci, Hacettepe Universitesi’nde farkli branslarda (biyoloji, matematik ve
bilgisayar ve Ogretim teknolojileri egitimi) 6grenim goren Ogretmen adaylarinin beyin
islevlerini anlamlandirmak amaciyla sahip olduklar1 dogru bilinen yanlislarin (ndromitlerinin)
belirlenmesidir. Arastirmanin 6rneklemi 56 gretmen adayindan olugsmaktadir. Aragtirmada
veri toplama araci olarak “Egitsel Sinirbilime liskin Veri Toplama Olgegi” kullanilmustir. Bu
olcek, Dekker Lee, Howard - Jones ve Jolles (2012) tarafindan beyin ve isleyisi ile
geligtirdikleri 32 maddeden olusan Giilsiin ve Koseoglu (2020) tarafindan Tiirkce’ye
uyarlamas1 yapilan Egitsel Sinirbilime iliskin Veri Toplama Olgegi kullanilmustir.
Aragtirmanin modeli, genel tarama modelinde iligkisel bir c¢alismadir. Arastirmanin
sonuglarina gore; 6gretmen adaylarnin genel olarak ilgili olmalarina ragmen konu hakkinda
olduk¢a az miktarda bilgi sahibi olduklari goriilmiistiir. Arastirma sonuglari, 6gretmen
adaylarinin beynin yapisi ile ilgili konular hakkinda sahip olduklari néromitlerin 6gretme
siirecinde yanlis bilgileri ¢ogaltabilecegi ve yeni néromitlerin olusumuna yol acabilecegine
neden olacagimi gostermektedir. Bu aragtirmanin disiplinlerarasi bir alan olan ndéroegitim
uygulamalarma yonelik yapilacak yeni ¢aligmalara ve konuyla ilgili uygulamalara 151k tutarak
egitim bilimleri alanina katki saglayacag: diisiiniilmektedir.
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prospective teachers.

The aim of this research is to identify the misconceptions, also known as neuromyths, among
prospective teachers at Hacettepe University studying in different departments (biology,
mathematics, and computer and instructional technologies education) for understanding brain
functions. The sample of the research consists of 56 prospective teachers. The "Data
Collection Scale Related to Educational Neuroscience™ has been used as the data collection
tool in the research. This scale, initially consisting of 32 items developed by Dekker, Lee,
Howard-Jones, and Jolles (2012) for understanding brain functions, was adapted to Turkish
by Giilstin and Kdseoglu (2020). The research model is a relational study in a general
scanning model. According to the results of the research, it has been observed that
prospective teachers generally have very little knowledge on the subject, despite being
interested. The research findings indicate that the neuromyths held by prospective teachers
about the structure of the brain may perpetuate incorrect information in the teaching process
and lead to the formation of new neuromyths. It is believed that this research will contribute
to the field of educational sciences by illuminating new studies to be carried out for
neuroeducation applications, which is an interdisciplinary field, and related applications.
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Introduction

Neuroscience has influenced education, merging into a novel field known as neuroeducation. However, an
increasing interest in the interplay between education and the brain does not necessarily correlate with the accurate
application of research findings. In 2007, the Organization for Economic Co-operation and Development (OECD)
cautioned teachers against prevalent misconceptions about the brain, termed as neuromyths. Hence, it is crucial to
correctly apply neuroscience findings in education policies and practices. As such, collaborations between brain
researchers and educators to conduct interdisciplinary studies are deemed important, particularly in observing the results
of medical field applications and facilitating learning processes.

Research in neuroscience asserts that childhood is a critical period for learning processes, and learning flexibility
from this period is not the same in adulthood, indicating clear learning regressions. However, new findings demonstrate
that the adult brain retains its flexibility, with new cells forming in areas such as the hippocampus and novel
connections developing between neurons. This suggests that adult education or lifelong learning might be more
significant than previously thought. The brain's flexibility, its ability to adapt to changing circumstances, depends on its
frequency of use. Consequently, it is not biologically essential to commence formal education at the earliest possible
age. Research reveals prevalent neuromyths in the field of education. As such, educators’ correct understanding of brain
functioning is crucial in facilitating learning processes. Studies on neuromyths in the education field are increasing,
comparing neuromyths among teachers from different fields and countries, developing scales to identify these
misconceptions, and offering strategies to eliminate them.

Despite criticisms from several academics regarding the application of neuromyths in educational settings, there
has been limited action to curb their proliferation. Given the current drafting of a roadmap for educational reform, it is
sensible to include common misconceptions about brain and education in the initial teacher training and ongoing
professional development programs. The incorporation of introductory materials on neuroscience and research
methodologies in these programs will enable educators to scrutinize brain-related claims critically, ultimately becoming
conscientious consumers of neuroscientific research. Additionally, addressing the lack of accessible, teacher-friendly
neuroscience resources is crucial. This could be facilitated by engaging research communicators to educate teachers on
the latest neuroscience developments and provide researchers with feedback on educators' challenges, concerns, and
proposed solutions.

In this study, we review relevant literature and analyze primary data on neuromyths over time, presenting a
timeline for the prevalence of neuromyths in recent years. To date, neuromyths have only been evaluated to a limited
extent, and further analysis is necessary to examine newly identified neuromyths. Notably, there is a lack of research on
students of mathematics, science, and computer and instructional technology education, where educational neuroscience
study is sparse. Nonetheless, the structure and function of the brain are among the most pertinent topics in education.

The aim of this research is to ascertain the misconceptions (neuromyths) of pre-service teachers in different
departments at Hacettepe University to facilitate an understanding of their perception of brain functions. In accordance
with this objective, it is deemed essential for prospective teachers to develop awareness about neuromyths and integrate
this awareness with suitable pedagogical approaches and teaching strategies to enhance learning. We believe that the
findings of this study will make a valuable contribution to the existing literature: The following research questions
guide this study:

1. What constitutes the accurate knowledge of pre-service teachers regarding their understanding of brain
functions?

2. What misconceptions (neuromyths) do pre-service teachers hold regarding their understanding of brain
functions?

3. Is there a significant difference in accurate understanding of brain functions among pre-service teachers
based on variables such as age, gender, departments, and whether or not they read science journals?

4. s there a significant difference in misconceptions (neuromyths) among pre-service teachers based on
variables such as age, gender, departments, and whether or not they read science journals?

Given the aim of this research, it is deemed crucial for future teachers to develop an awareness of neuromyths,
correctly aligning their understanding of brain functions, and applying suitable pedagogical approaches and teaching
strategies to enhance learning. The results of this research are expected to contribute significantly to the related
literature.
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Method

This research received approval (No. E-76942594-600-00001649812) from the Ethics Committee of Hacettepe
University.

Research Model

This study employs a survey method, one of the most widely used research designs in educational sciences,
aiming to quantify a phenomenon, orientation, or test a theory in real-life situations (Descombe, 2010). The research
model is a correlational study based on the survey model, exploring the co-variation between two or more variables
(Karasar, 2016). The relationship between the identified dependent and independent variables was examined within the
scope of this research.

Population and Sample

The population of this study comprises teacher candidates enrolled in several education faculties across Turkey.
The sample includes 56 teacher candidates attending the Faculty of Education at Hacettepe University between January
and March 2021. The limitation of this study is its generalizability to the accessible population, implying weak external
validity. However, the study maintains internal validity due to the voluntary participation of the teachers who
constituted the sample. Data for the study was collected using a Google Questionnaire Form. Table 1 presents the
personal information of the sample.

Tablo 1: Personal information of teacher candidates.

Frequency (n) Percent (%)

Gender Female 41 73,2
Male 15 26,8

Department Biology Education 30 53,6
Computer and Instructional Technologies Education 13 23,2

Mathematics Education 13 23,2

Science journals reading No 18 32,1
status Once a year 6 10,7
Quarterly 14 25,0

Once a month 18 32,1

Total 56 100
X SD

Age 21,5 2,0

Data Collection Tool of the Research

The Educational Neuroscience Data Collection Scale, which was adapted into Turkish by Giilsiin and Kdseolu
(2020) and contains 32 items developed by Dekker et al. (2012) about the brain and its functions, was utilized as the
data collection tool for this study. The first part of the scale, which aims to gather personal information about the
teacher candidates, comprises seven questions (age, gender, department they are studying in, frequency of reading
scientific publications, and whether they have completed any courses or workshops related to educational
neuroscience). The second part of the scale consists of 41 items in total, with 22 items aiming to identify the teacher
candidates' accurate knowledge of brain functions and 19 items targeted at identifying neuromyths.

Application of Validity and Reliability Test to Data Collection Tool

For factorability, the Kaiser-Meyer-Olkin (KMO) measure should exceed 0.60. The Barlett test, grounded on
partial correlations, is utilized to ascertain if there is a correlation between the variables. The significance of the
estimated chi-square statistic indicates the adequacy of the data matrix. A significant test outcome can be interpreted as
evidence of the scores' normal distribution. In exploratory factor analysis, eigenvalues are anticipated to exceed 1, and it
is expected that the components account for at least 40% of the variance in the scale (Biiyiikoztiirk, 2016). Information
about the adequacy of the sample prior to the Exploratory Factor Analysis procedure concerning the scales utilized in
the research is presented in Table 2, and the results of the analysis are displayed in Tables 3 and 4.
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Table 2: KMO and Bartlett's test results of scale.

Scale KMO sample size  Approximate chi-square  SD p*

Data collection scale on educational neuroscience 0,909 8479,204 820 0,000

*p< 0,05

Based on Table 2, the sample size for the Educational Neuroscience Data Collection Scale is deemed sufficient,
affirming its appropriateness for use with this sample (0,909; p<0,05).

Table 3: Results of exploratory factor analysis of scale.

Percentage of

Scale Components Eigenvalue Variance CL;mUIatlve
: ercent
Explained

Data collection scale on Component 1 (items of 11,399 27,801 27,801

educational neuroscience mnterpretation of brain
functions)
Component 2 (neuromyth 5,658 13,801 41,602
items)

As presented in Table 3, the scale is composed of two factors. The first factor, interpretation of brain functions,
has an eigenvalue of 11.399 and accounts for 27.801% of the total variance. The second factor, neuromyths, has an
eigenvalue of 5.658, explaining 13.801% of the variance. Together, these two factors account for 41.602% of the total
variance.

Table 4 provides information about the total item correlations within the post-rotation factor loadings, and the
reliability of the items within the scale. For the scale, a factor loading cutoff of 0.300 was considered acceptable
(Biiyiikoztiirk, 2016).
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Table 4: Factor loads and total item correlation after scale rotation.

Items of interpretation of brain functions

Neuromyth items

Items Factor loads

Total item correlation

Factor loads

Total item correlation

1 0,758
2 0,389
3 0,587
4 0,723
5 0,800
6 0,550
7 0,778
8 0,745
9 0,718
10 0,616
11 0,697
12 0,731
13 0,587
14 0,761
15 0,763
16 0,743
17 0,756
18 0,788
19 0,768
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

0,461
0,377
0,403
0,474
0,472
0,350
0,561
0,464
0,455
0,467
0,516
0,537
0,418
0,487
0,480
0,478
0,499
0,492
0,496

0,671
0,652
0,385
0,435
0,619
0,416
0,504
0,468
0,477
0,619
0,570
0,637
0,392
0,644
0,532
0,374
0,485
0,573
0,353
0,516
0,562
0,346

0,443
0,464
0,349
0,403
0,451
0,394
0,525
0,525
0,510
0,550
0,604
0,656
0,365
0,641
0,621
0,402
0,570
0,648
0,356
0,556
0,633
0,375

Based on Table 4, the post-rotation factor loadings for the "Interpretation of Brain Functions" sub-dimension
ranged from 0,389 to 0,800, and for the "Neuromyths" sub-dimension they ranged from 0,346 to 0,671. No items fell
below the accepted cutoff of 0,300 for factor loading (Biiyiikoztiirk, 2016). The total item correlation values for the
"Interpretation of Brain Functions" sub-dimension ranged from 0,350 to 0,656 and for the "Neuromyths" sub-
dimension, they ranged from 0,349 to 0,671. Again, no items fell below the accepted cutoff of 0,300 for total item

correlation (Biiyiikoztiirk, 2016).

The Cronbach Alpha coefficient, a widely used measure for scale reliability, was also assessed. If the Cronbach
Alpha value is between 0,60 and 0,80 , the scale is deemed reliable; if it is between 0,80 and 1,00, the reliability of the
scale is considered very high (Kalayci, 2005; Alpar, 2011). The findings pertaining to the reliability analysis of the

scales are presented in Table 5.
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Table 5: Scale reliability analysis results.

Scale Cronbach’s alpha Number of items
Data collection scale on educational neuroscience 0,921 41

Based on Table 5, the Cronbach's Alpha coefficient for the scale was found to be 0,921. This result indicates a
very high level of internal consistency for the scale. In other words, the items on the scale consistently measure the
same concept, demonstrating that the scale is highly reliable. This suggests that the scale is a trustworthy tool for
measuring pre-service teachers' understanding of brain functions and their misconceptions (neuromyths), which is
essential for the integrity of your research.

Analysis of Research Data

The data analysis was conducted using the SPSS 22.0 software package. Prior to the analysis, the normality of
the distribution of scores was assessed based on skewness and kurtosis values. In the present study, skewness (C) and
kurtosis (B) values ranging from -1,5 to +1,5 were considered acceptable for a normal distribution. The results of this
analysis are presented in Table 6.

Table 6: Scale skewness and kurtosis values.

Skewness Kurtosis
General 0,15 2,49
Items of interpretation of brain functions 0,78 2,98
Neuromyth items -0,45 1,56

The skewness and kurtosis values for the overall scale range from 0,15 to 2,49. For the sub-dimension of
"interpretation of brain functions", these values vary between 0,78 and 2,98, and for the "neuromyths" sub-dimension,
they range between -0,45 and 1,56. As these values do not fall within the -1,5 to +1,5 range, it can be concluded that the
data does not fulfill the assumption of normality.

Results
Results of the First Problem of the Study
Table 7 represents findings related to the accurate comprehension of brain functions among pre-service teachers.

Table 7: Depiction of Pre-service Teachers' Correct Comprehension of Brain Functions.

ltems X SD
1 0,83 0,37
2 0,66 0,47
3 0,28 0,45
4 0,51 0,50
5 0,07 0,25
6 0,07 0,25
7 0,55 0,50
8 0,35 0,48
9 0,07 0,25
10 0,41 0,49
11 0,85 0,35
12 0,19 0,40
13 0,42 0,49
14 0,53 0,50
15 0,01 0,13
16 0,50 0,50
17 0,82 0,38
18 0,55 0,50
19 0,89 0,44

As depicted in Table 7, the statements that pre-service teachers most accurately understood about brain function
interpretation were item 19 (x=0,89), item 11 (x=0,85), and item 1 (X=0,83); the statements they perceived as correct at
the lowest rates were item 15 (X=0,01) and items 5, 6, and 9 (x=0,07).
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Results of the Second Problem of the Study
Insights concerning the pre-service teachers' accurate knowledge about neuromyths are presented in Table 8.

Table 8: Insights concerning Pre-service Teachers' Understanding of Neuromyths.

Items X SD
20 0,75 0,43
21 0,07 0,25
22 0,14 0,35
23 0,58 0,49
24 0,48 0,50
25 0,03 0,18
26 0,44 0,50
27 0,91 0,28
28 0,76 0,42
29 0,67 0,47
30 0,00 0,00
31 0,96 0,18
32 0,91 0,28
33 0,05 0,22
34 0,39 0,49
35 0,51 0,50
36 0,64 0,48
37 0,85 0,35
38 0,05 0,22
39 0,73 0,44
40 0,03 0,18
41 0,26 0,44

As per Table 8, the statements that pre-service teachers most frequently identified as true were item 31 (x=0,96),
item 27 (x=0,91), and item 32 (x=0,91); none of the pre-service teachers correctly identified item 30. Furthermore, the
statements they considered correct with the lowest frequency were items 25 and 40 (x=0,03).

Table 9: Descriptive statistics of pre-service teachers' understanding of brain functions and neuromyths.

N Min Max X SD
General 56 7 36 18,94 4,77
Items of Interpretation of Brain Functions 56 2 18 8,64 2,74
Neuromyth Items 56 1 18 10,30 2,92

As indicated in Table 9, the average score for pre-service teachers' correct knowledge on educational
neuroscience is 18,94+4,77 out of 41 items (points), and the mean score for correct knowledge on the interpretation of
brain functions is 8,64+2,74 out of 19 items (points).

Results of the Third Problem of the Study

Table 10 presents the test results concerning the scores of pre-service teachers' correct knowledge about the
interpretation of brain functions, according to their personal information.

Table 10: Results from the spearman correlation test on the relationship between pre-service teachers' ages and
their scores on the interpretation of brain functions.

1 2
Age (1) r 1 0,09
Interpretation of Brain Functions (2) p . 0,947

In accordance with Table 10, there exists no significant correlation between the ages of pre-service teachers and
their correct knowledge scores pertaining to the interpretation of brain functions (r=0,09; p>0,05).
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Table 11: Results from the Mann-Whitney U Test in relation to the gender of pre-service teachers and their
scores for the interpretation of brain functions.

N Mean Rank Total of Ranks U p
Female 41 30,45 1248,5 227,5 0,134
Male 15 23,17 3475

As indicated in Table 11, the average rank for correct knowledge scores about brain functions among female pre-
service teachers is 30,45, whereas for male pre-service teachers, it is 23,17. There is no statistically significant
difference in correct knowledge scores related to the interpretation of brain functions based on the gender of pre-service
teachers (U=227,5; p>0,05).

Table 12: Results of the Kruskal-Wallis H test on correct knowledge scores regarding the interpretation of brain
functions, segmented by pre-service teachers' departments.

Mean Chi-
N Rank Square SD p
Biology education 30 31,13 4,39 2 0,11
Computer and instructional technologies education 13 30,62
Mathematics education 13 20,31

As shown in Table 12, the average rank for biology teacher candidates with regard to the understanding of brain
functions was found to be 31,13. This was followed by computer and instructional technology teacher candidates at
30,62, and mathematics teacher candidates at 20,31. There is no statistically significant difference between the correct
knowledge scores about the interpretation of brain functions among pre-service teachers according to their departments
(p>0,05).

Table 13: Results of the Kruskal-Wallis H test on correct knowledge scores about the interpretation of brain
functions among pre-service teachers, segmented by the frequency of reading science journals.

N Mean Rank Chi-Square SD p
Once a month 18 41,92 6,532 3 0,008*
Quarterly 14 34,29
Once a year 6 27,17
No 18 21,03

*p<0,05

As per Table 13, the mean rank of correct knowledge scores about the interpretation of brain functions among
pre-service teachers who read science journals once a month was found to be 41,92. For those who read quarterly, it
was 34,29 and for those reading once a year, it was 27,17. For those who never read, it was 21,03. There is a
statistically significant difference in pre-service teachers' correct knowledge scores on the interpretation of brain
functions based on their frequency of reading science journals (p<0,05). Compared to the other groups, pre-service
teachers who read a science journal once a month exhibit a more accurate understanding of brain functions.

Results of The Fourth Problem of The Study

The test results regarding the accurate knowledge scores on neuromyths, segmented by the personal information
of the pre-service teachers, are provided in Tables 14, 15, 16, and 17.

Table 14: Results of the Spearman correlation test on the relationship between the ages of pre-service teachers
and their correct knowledge scores about neuromyths.

1 2
Age (1) r 1 -0,109
Neuromyths (2) p . 0,425

Based on Table 14, there is no significant relationship found between the ages of pre-service teachers and their
correct knowledge scores about neuromyths (r= -0,109; p>0,05).
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Table 15: The results of the Mann-Whitney U test regarding the correct knowledge scores about neuromyths
according to the gender of pre-service teachers.

N Mean Rank Total of Ranks U p
Female 41 29,98 1229,0 247,0 0,260
Male 15 24,47 367,0

According to Table 15, the average rank for correct knowledge scores of female teacher candidates regarding
neuromyths is 29,98, while for male teacher candidates, it is 24,47. There was no statistically significant difference
observed in the correct knowledge scores of neuromyths based on the gender of pre-service teachers (U=227,5; p>0,05).

Table 16: The results of the Kruskal-Wallis H test on correct knowledge scores regarding neuromyths,
segmented by the departments of pre-service teachers.

N Mean Rank Chi-Square SD p

Biology education 30 30,52 1,453 2 0484
Computer and instructional technologies education 13 28,31
Mathematics education 13 24,04

According to Table 16, the average rank for correct knowledge scores of biology teacher candidates about
neuromyths was 30,52. For computer instructional technologies teacher candidates, it was 28,31, and for mathematics
teacher candidates, it was 24,04. There was no statistically significant difference observed in the correct knowledge
scores of pre-service teachers based on their departments (p>0,05).

Table 17: The results of the Kruskal-Wallis H test on correct knowledge scores about neuromyths, segmented by
the frequency of reading science journals by pre-service teachers.

N Mean Rank Chi-Square SD p
Once a month 18 31,06 1,873 2 0,599
Quarterly 14 30,93
Once a year 6 25,75
No 18 23,42

As per Table 17, the average rank for correct knowledge scores of pre-service teachers who read a science
journal once a month was 31,06. For those reading it quarterly, it was 30,93, for those reading once a year, it was 25,75,
and for those who never read a science journal, it was 23,42. There was no statistically significant difference found in
the correct knowledge scores about neuromyths based on the frequency of reading scientific journals by pre-service
teachers (p>0,05).

Discussion, Conclusion and Recommendations

As academics analyzed the knowledge of the educational community in these disciplines, advances in
neurobiology and its subfields (neuroeducation, educational neuroscience) have progressed appropriately. It has been
reported that the vast majority of teachers and students are interested in educational neuroscience and find it useful in
their professional work (Dekker et al., 2012; Ferrero et al., 2016; Diivel et al., 2017; Bailey et al., 2018; Falquez Torres
& Ocampo Alvarado, 2018; McMahon et al., 2019; Zhang et al., 2019). However, when neuroeducation is introduced in
schools, instructors, students, and educators may be influenced by neuromyths. In the literature, the study of
neuromyths is related to a broad array of issues. Therefore, research on the brain in every field that concerns the
individual holds significant importance, and it is crucial for every field to benefit from the results obtained through
interdisciplinary research. Within the scope of this research, the correct known misconceptions (neuromyths) of pre-
service teachers studying in different branches (biology, mathematics, and computer and instructional technology
education) at Hacettepe University, regarding their interpretation of brain functions, were discussed along with the
results of similar studies in the related literature.

Almost all of the 19 items in the data collection tool (item 1 (our brain works 24 hours a day), item 11 (brain
development ceases when children enter middle school), and item 19 (brain development ceases when children enter
middle school)) were found to be true (mental capacity is inherited, depending on environment or experience).
Additionally, almost all of the 22 items (item 27 (each student has a preference for the manner in which content is
presented to them), item 31 (there are sensitive periods in childhood when certain skills are easier to learn), and item 32
(when asleep, the brain turns itself off)) in the data collection tool, which consisted of neuromyths about the brain, were
demonstrated to be correct. According to the findings, although the pre-service teachers showed interest in the subject,
they had limited knowledge about it. The research results indicate that the pre-service teachers' understanding of brain
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structure and the neuromyths they hold may contribute to the dissemination of incorrect information in the teaching
process and the formation of new neuromyths. Among the studies conducted in the relevant literature, Dekker et al.
(2012) examined teachers working in primary and secondary schools in different countries (England and the
Netherlands), Karakus (2013) investigated the misperceptions of teachers working in primary and secondary schools in
Turkey regarding brain functioning, Howard-Jones (2014) determined and compared the neuromyths of teachers in
England, the Netherlands, Turkey, Greece, and China, and Giilsiin & Koseoglu (2020) found similar results to the study
that identified the misconceptions (neuromyths) of biology teachers regarding their interpretation of brain functions.

The study findings are supportive, as similar results have been obtained in studies conducted with pre-service
teachers in the related literature. A study by Diindar and Giindiiz (2016) analyzed the neuromyths of pre-service
teachers studying at universities in different provinces and found that the neuromyths of pre-service teachers vary
according to gender and grade level variables. Papadatou-Pastou et al. (2017) examined neuromyths among special
education teacher candidates, and the research conducted by Ruhaak and Cook (2018) focused on neuromyths among
special education teacher candidates taking an effective learning methods course, revealing that the latter group had
fewer neuromyths. Rogers & Cheung (2020) determined the neuromyths of pre-service teachers in different fields and
concluded that the neuromyths persisted despite the education received during undergraduate studies, emphasizing the
need for different academic practices. Furthermore, Pasquinelli (2012) explored the origin of neuromyths in the field of
science education, conducting research with high school students (Hermida et al., 2016), music teacher candidates
(Diivel et al., 2017), high school students and special education teacher candidates (Newton & Miah, 2017), and special
education teacher candidates (Papadatou-Pastou et al., 2017), and suggested that directing teacher candidates towards
studies that enhance critical thinking skills would be effective in eliminating neuromyths.

Neuromyths have been extensively examined from a cultural perspective. Previous meta-analyses conducted by
Pasquinelli (2012), Howard-Jones (2014), Deligiannidi and Howard-Jones (2015), Pei et al. (2015), and Ferrero et al.
(2016) reported on the cultural impacts on the prevalence of 12 neuromyths among teachers. Ferrero et al. (2016) found
cross-cultural variances, even for neuromyths with identical answers in 10 countries (UK, Netherlands, Greece, Turkey,
Peru, Argentina, Chile, other Latin American nations, China, and other countries). However, as the authors noted, the
neuromyths of other nations also contained similarly common fallacies (Dekker et al., 2012; Howard-Jones, 2014;
Gleichgercht et al., 2015; Ferrero et al., 2016; Bailey et al., 2018). Given the significant advancements in neurogenesis,
a considerable body of scientific knowledge on neuromyths has been available since 2016.

Some researchers have found that general brain knowledge predicts belief in neuromyths (Dekker et al., 2012;
Gleichgerrcht et al., 2015; Papadatou-Pastou et al., 2017; Varas-Genestier and Ferreira, 2017). Others have mentioned
attending neuroscience courses or semesters (Macdonald et al., 2017; Diivel et al., 2017), reading peer-reviewed
scientific publications (Macdonald et al., 2017; Zhang et al., 2019), or having a broad education (Zhang et al., 2019) as
protective factors against neuromyths. Gender has been linked to lower neuromyth scores in some instances (Diindar
and Giindiiz, 2016), categorizing females as more congruent with neuromyths (Bailey et al., 2018). However, earlier
research has found no significant gender differences (Dekker et al., 2012; Karakus et al., 2015). To our knowledge, no
prior study has comprehensively investigated more than five studies and twelve neuromyths to collect all known
evidence about educator views on neuromyths. Given these contradictory results, further scientific evidence on
neuromyths is necessary. Additionally, after describing cultural differences (Ferrero et al., 2016) and the prevalence of
neuromyths among (current or past) teachers, it is crucial to gather as much data as possible using up-to-date scientific
techniques and expand the current body of knowledge.

Since learning involves the process of exploring natural and social events and structuring the information
acquired from experiences in the brain, the information undergoes filtration through individuals' thoughts, feelings, and
beliefs before settling into the relevant schema. Consequently, new information does not integrate into individuals'
learning processes unless it aligns with what they already know to be true, fitting into their learning framework.
Teachers' neuromyths, being a crucial component in learning processes, contribute to the dissemination of incorrect
information. Therefore, education, particularly in teacher education, should focus on enhancing students' problem-
solving, analysis, synthesis, criticism, and interpretation skills. Given that the brain is a holistic structure with
interconnected activities, the development of creativity relies on balanced brain stimulation that considers this holistic
perspective. Consequently, education programs should prioritize the enhancement of critical thinking and creativity to
eradicate neuromyths. According to the Ministry of National Education (2018), learning is an active process involving
the existing knowledge structure, questioning, research, interaction with peers, teachers, and the environment, and the
transfer of learned knowledge to real-world situations. The successful application of appropriate methods and
techniques is a crucial element enabling the development of creativity and critical thinking abilities in education. The
educational background component of the curriculum is strongly influenced by the method and technique employed.
Thus, the method and technique factor in education programs is essential in relation to the educational status element.
As ongoing research in the field of neuroscience continues to deepen our understanding of the learning process, it
remains incapable of directly impacting educational practice (Goswami, 2004, 2006; Blakemore and Frith, 2005;
Lindell and Kidd, 2011; Thomas, 2013). Some researchers (Ansari and Coch, 2006; Goswami, 2006; Varma et al.,
2008; Thomas, 2013) maintain a cautiously optimistic outlook for the future of educational neuroscience, while others
are more skeptical about its potential to enhance teaching (Bruer, 1997; Goswami, 2006; Ansari and Coch, 2006; Varma

10



IHEAD 8(1), 1-16

et al., 2008; Thomas, 2013; Bowers, 2016). Predicting the future of this rapidly developing field is challenging, and it is
important to remain vigilant in light of the dissemination of new myths in educational settings.

Based on the research findings, the following suggestions for future studies and applications in the field are
presented:

« It is important to consider adding compulsory or elective courses on brain functions, which form the basis of
neuroscience research, to the teacher training undergraduate programs of the Council of Higher Education. Feedback
from these courses should also be taken into account to eliminate neuromyths.

* Conducting similar studies with prospective teachers in different branches using different sampling methods is
crucial for the generalizability of the obtained results.

+ Utilizing mixed-method research approaches is essential to gather more detailed information for eradicating
neuromyths in studies.
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Genisletilmis Ozet

Sinirbilim alaninda yapilan aragtirmalarda toplum tarafindan beynin dogasin1 anlamlandirmada ele alinan klasik
bilgilerde, 6grenme siireclerinde ¢ocukluk doneminin 6nemli oldugu, yetiskinlikte ayni esneklikte 6grenilemeyecegi,
hatta artik 6grenmede gerilemeler goriilebilecegi soylenirdi. Oysa yeni bulgular, yetigkinlik doneminde de beynin
esnekligini korudugunu, ézellikle hipokampus gibi baz1 bolgelerde yeni hiicrelerin iiretildigini ve ndronlar arasinda yeni
baglantilarin olustugunu gostermektedir. Bu duruma bagli olarak, yetiskin egitiminin ya da yasam boyu &grenme
kavraminin sanildigindan daha 6nemli oldugu ortaya ¢ikmaktadir. Beynin esnek olmasi, degisen kosullara devamli
olarak uyum gostermesi anlamina gelmektedir. Bu durum, beynin kullanilma sikligina bagli olarak degisir. Yapilan
arastirmalarda iglev olarak beynin bireylerin yasam boyunca 6grenmelerini sagladigi merkez oldugu soylenebilir. Beyin
arastirmalarinda elde edilen bir bagka 6nemli ve ilging bulgu da, 6rgiin egitimin miimkiin oldugu kadar erken baglamasi
konusunda sanilanin aksine, biyolojik agidan bir zorunluluk olmadigi yoniindedir (Dedegil, 2004; Orhon, 2014).
Sinirbilim alaninda yapilan aragtirmalar egitim alaninda ndéromit adi verilen dogru bilinen yanliglar oldugunu
gostermektedir. Bu da, sinirbilim ile iliskili olarak toplumda bilinen mitlere neden olmaktadir. Beynin isleyisi ile ilgili
dogru bilinen yanlisglara egitim alaninda arastirmacilar tarafindan néromit adi verilmistir (Pasquinelli, 2016; Howard-
Jones, 2014; Geake, 2008; Waterhouse, 2006). Bu baglamda, egitimcilerin beynin yapisi ve isleyisi hakkindaki edindigi
dogru bilgilerin bireylerin 6grenme siireglerini kolaylastirmada 6nemli bir etken oldugu sdylenebilir.

Egitim alaninda néromit ile ilgili yapilan arastirmalarin giderek arttig1 goriilmektedir (Rogers & Cheung, 2020;
McMahon, Yeh & Etchells, 2019; Ruhaak ve Cook, 2018; Diindar ve Giindiiz, 2016; Howard-Jones, 2014; Karakus,
2013; Pasquinelli, 2012; Dekker, Lee, Howard-Jones & Jolles, 2012). Yapilan arastirmalar ndromitlerin kdkeninin
arastirilarak giderilmesine yonelik Oneriler sunan (Pasquinelli, 2012); ndromitlerin belirlenmesine yonelik olgek
geligtirerek (Dekker ve dig., 2012) farkli iilkelerdeki alanlari farkli olan 6gretmenlerin néromitlerini belirleyerek
karsilagtirma yapmaktadir (Howard-Jones, 2014; Karakus, 2013; Dekker ve dig., 2012). Sadece kendi iilkelerindeki
Ogretmenlerin sahip olduklar1 néromitleri belirleyen arastirmalar da vardir (Papadatou-Pastou, Haliou & Vlachos,
2017; Diivel, Wolf & Kopiez, 2017). Ayrica 6gretmen adaylarinin (Rogers & Cheung, 2020; McMahon, Yeh &
Etchells, 2019; Ruhaak & Cook, 2018; Grospietsch ve Mayer, 2018; Hermida, Segretin, Soni Garcia & Lipina, 2016;
Diindar & Giindiiz, 2016) ve lise 6grencilerinin (Newton & Miah, 2017) néromitlerinin belirlendigi arastirmalarda
bulunmaktadir. Yapilan bu arastirmalarda noromitlerin giderilmesine yonelik Oneriler verilmis ve egitim programlari
onerilmistir. Bu baglamdan yola ¢ikilarak arastirmanin amaci; Hacettepe Universitesi’nde farkli branslarda (biyoloji,
matematik ve bilgisayar ve Ogretim teknolojileri egitimi) 6grenim goren &gretmen adaylarinin beyin islevlerini
anlamlandirmak amaciyla sahip olduklar: dogru bilinen yanliglarin (néromitlerinin) belirlenmesidir. Aragtirmanin amaci
kapsaminda ele alinan arastirma problemleri agsagida verilmistir:

+ Ogretmen adaylarinin beyin islevlerini anlamlandirmalarina iliskin dogru bilgileri nelerdir?

+ Ogretmen adaylarmin beyin islevlerini anlamlandirmalarma iliskin dogru bildikleri yanlslar (ndromitler)
nelerdir?

* Beyin islevlerini anlamlandirmalarma iliskin dogru bilgiler agisindan yas, cinsiyet, 6grenim gordiikleri
boliimler ve bilim dergileri okuyup okumama agisindan 6gretmen adaylari arasinda anlamli bir fark var midir?

* Beyin islevlerini anlamlandirmalarina iliskin dogru bildikleri yanlislar (noromitler) agisindan yas, cinsiyet,
o0grenim gordiikleri boliimler ve bilim dergileri okuyup okumama agisindan agisindan &gretmen adaylari arasinda
anlaml bir fark var midir?

Arastirmanin amaci kapsaminda, gelecegin dgretmenleri olacak olan 6gretmen adaylarinin beyin islevlerini
anlamlandirmalarina iligkin dogru bildikleri yanliglar (noromitler) konusundaki farkindaliklarimi —gelistirerek
ogrenmelerini desteklemek i¢in uygun pedagojik yaklagim ve dgretim stratejisi ile biitiinlestirmesinin 6nem arz edecegi
diigiiniildiigiinden ilgili alanyazina katki saglayacagi diisiiniilmektedir.

Aragtirma genel tarama modelinde iligkisel bir ¢alisma olarak tasarlanmistir. Aragtirmanin evrenini 2020-2021
dgretim yilmin giiz doneminde Hacettepe Universitesi’nde Egitim Fakiiltesi’'nde farkli branslarda &grenim goren
O0gretmen adaylarindan olugmaktadir. Aragtirmanin 6rneklemi ise ulagilabilir 6rnekleme yontemiyle belirlenerek Ocak
2021- Mart 2021 arasinda arastirmaya goniillii olarak katilmay1 kabul eden 56 6gretmen adayindan olugsmaktadir.

Arastirmanin veri toplama araci olarak, Dekker ve digerleri (2012) tarafindan beyin ve isleyisi hakkinda
gelistirdikleri 32 maddeden olusan 6l¢ek Giilsiin ve Koseoglu (2020) tarafindan Tiirkge’ye uyarlamasi yapilmis olup
ilgili alanyazin taramasi ve alan uzmanlarinin da goriisleri alinarak 9 madde daha eklenerek 41 maddeden olugsmaktadir.
Olgegin ilk boliimiinde dgretmen adaylarinin kisisel bilgilerini belirlemek amaciyla 7 sorudan (yas, cinsiyet, okuduklar
boliim, bilim dergileri okuma sikligi ve egitsel sinirbilim ile ilgili ders ya da c¢alistay alip almama durumu)
olusmaktadir. Olgegin ikinci béliimii ise, 6gretmen adaylarinin beyin islevlerine iliskin dogru bilgilerinin (19 madde) ve
noromitlerinin belirlenmesine yonelik (22 madde) toplam 41 maddeden olusmaktadir. Olgegin Cronbach's Alpha sayisi
0.921"dir.

Ogretmen adaylarinin beyin islevlerini anlamlandirmalarina iliskin dogru bilgiler ve dogru bildikleri yanlislara
(néromitler) iligkin betimsel istatistikler verilmistir. Arastirmanin amaci kapsaminda belirlenen degiskenlere gore (yas,
cinsiyet, okuduklar1 béliim, bilim dergileri okuma siklig1 ve egitsel sinirbilime iliskin egitim alma/galistaya katilma)
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Ogretmenlerin beyin islevlerini anlamlandirmalarina iliskin dogru bilgilerin ve dogru bildikleri yanliglarin (néromitler)
diizeyini incelemek amaciyla veriler SPSS 25.0 Versiyon programi ileanaliz edilmistir. Elde edilen verilerin analizinde
normallik dagilimina uygun olmadigindan dolay1 parametrik olmayan testlerden Mann Whitney U Testi, Spearman
Korelasyon Testi ve Kruskal Wallis H Testi kullanilmigtir.

Ogretmen adaylarinin beyin islevlerini anlamlandirmaya iliskin en yiiksek oranda dogru bildikleri ifadeler beyin
islevlerine iliskin dogru bilgilerle ilgili ‘“Zihinsel kapasite kalitsaldir, ¢evre veya deneyimle degistirilemez” (Xx=0.89),
“Cocuklar ortaokula basladiklar1 zaman beyin gelisimleri bitmis olur” (X=0.85) ve “Beynimiz giinde 24 saat caligir”
(x=0.83) ifadeleri olurken; en diisiik oranda dogru bildikleri ifadeler“Ogrenciler bilgiyi 6grenme tarzina uygun
sunuldugunda daha iyi 6grenirler (6rn: isitsel, gorsel, kinestetik)” (x=0.01) ile “Yag asidi takviyelerinin (omega-3 ve
omega-6) akademik basari lizerinde pozitif bir etkiye sahip oldugu bilimsel olarak kanitlanmistir”, “Beynin bir bolgesi
zarar gordiigiinde diger kisimlar1 onun iglevini tstlenebilir’ve “Beynin sag ve sol yarimkiireleri arasindaki baskinliklar,
ogrenciler arasindaki bireysel farkliliklar1 agiklamada yardimer olabilir”(x=0.07) ifadeleri olmustur.

Ogretmen adaylarinin néromitlere iliskin en yiiksek oranda dogru bildikleri ifadelerden “Cocukluk déneminde
bazi seyleri 6grenmenin daha kolay oldugu hassas donemler vardir” (x=0,96), “Her 6grencinin kendine sunulan igerigin
sunum tiiriine iligkin tercihleri vardir” (¥=0,91) ve*“Uykuda beyin kendini kapatir” (X=0,83) ifadeleri olurken; 6gretmen
adaylarinin higbiri “Kisa siireli koordinasyon egzersizleri, beynin sol ve sag yarimkiire islevlerinin entegrasyonunu
arttirabilir” ifadesini dogru bilememistir. Ardindan en diisiik oranda dogru bildikleri ifadeler “Motor-alg1 becerilerine
yonelik yapilan tekrarli egzersizler, okuryazarlik becerilerini gelistirebilir” ve “Bilgisayarda zeka oyunlar1 oynamak
zekamiz1 gelistirir” (x=0,03) ifadeleri olmustur.

Ogretmen adaylarinin egitsel sinirbilime iliskin dogru bilgi puanlar1 ortalamasi 41 madde (puan) iizerinden
18,94+4,77; beyin iglevlerini anlamlandirmaya iliskin dogru bilgi puanlari ortalamast 19 madde (puan) iizerinden
8,64+2,74 ve noromitlere iliskin dogru bilgi puanlar1 ortalamasi 22 madde (puan) iizerinden 10,30£2,92 olarak tespit
edilmistir. Buna gore, O0gretmen adaylarinin egitsel sinirbilime iliskin ortalama 19 maddeye, beyin islevlerini
anlamlandirmaya iligkin ortalama 9 maddeye ve ndromitlere iliskin ortalama 10 maddeye dogru yamt verdikleri
diisiiniilebilir.

Ogretmen adaylarinin yaslari ile beyin islevlerini anlamlandirmaya iliskin dogru bilgi puanlar1 arasinda anlamli
bir iligki yoktur (r=0.09; p>0.05).

Kadin 6gretmen adaylarinin beyin islevlerini anlamlandirmaya iligskin dogru bilgi puanlari sira ortalamasi 30,45;
erkek 6gretmen adaylarimin ise 23.17°dir. Ogretmen adaylarmin cinsiyetlerine gore beyin islevlerini anlamlandirmaya
iliskin dogru bilgi puanlar1 arasinda istatistiksel olarak anlamlilik bulunmamaktadir (U=227.5; p>0,05).

Ogretmen adaylarmin beyin islevlerini anlamlandirmaya iliskin dogru bilgi puanlari sira ortalamasi 31.13;
bilgisayar ve ogretim teknolojileri 6gretmen adaylarmin 30.62 ve matematik 6gretmen adaylarmin 20.31 olarak
bulunmustur. Ogretmen adaylarmin boliimlerine gére beyin islevlerini anlamlandirmaya iliskin dogru bilgi puanlari
arasinda istatistiksel olarak anlamlilik bulunmamaktadir (p>0,05).

Ayda bir kez bilim dergisi okuyan &gretmen adaylarinin beyin iglevlerini anlamlandirmaya iligkin dogru bilgi
puanlart sira ortalamasi 41.92; {i¢ ayda bir kez okuyan 6gretmen adaylarinin 34.29; yilda bir kez okuyan &gretmen
adaylarinin 27.17 ve hi¢ okumayan dgretmen adaylarmin 21.03 olarak hesaplanmustir. Ogretmen adaylarinin bilim
dergileri okuma sikligina gore beyin islevlerini anlamlandirmaya iliskin dogru bilgi puanlar arasinda istatistiksel olarak
anlamli farklilik vardir (p<0.05). Ayda bir kez bilim dergisi okuyan 6gretmen adaylarinin diger gruplara gore beyin
islevlerini anlamlandirmalariin daha olumlu oldugu belirtilebilir.

Ogretmen adaylarmin yaglari ile ndromitlere iliskin dogru bilgi puanlar1 arasinda anlamli bir iliski olmadig:
saptanmustir (= -0.109; p>0.05).

Ogretmen adaylarinin kadin 6gretmen adaylarmin néromitlerine iliskin dogru bilgi puanlari sira ortalamast
29,98; erkek dgretmen adaylarimin ise 24.47°dir. Ogretmen adaylarmin cinsiyetlerine gére ndromitlere iliskin dogru
bilgi puanlar1 arasinda istatistiksel olarak anlamlilik bulunmamaktadir (U=227.5; p>0.05).

Ogretmen adaylarinin néromitlere iliskin dogru bilgi puanlari sira ortalamast 30,52; bilgisayar ogretim
teknolojileri 6gretmen adaylarinin 28,31 ve matematik dgretmen adaylarinin 24,04 olarak bulunmustur. Ogretmen
adaylarmin bolimlerine gore noéromitlere iliskin dogru bilgi puanlar1 arasinda istatistiksel olarak anlamlilik
bulunmamaktadir (p>0,05).

Ayda bir kez bilim dergisi okuyan 6gretmen adaylarmin néromitlere iliskin dogru bilgi puanlari sira ortalamasi
31.06; iic ayda bir kez okuyan Ogretmen adaylarinin 30.93; yilda bir kez okuyan 6gretmen adaylarimin 25.75 ve hig
okumayan &gretmen adaylarimin 23.42 olarak hesaplanmistir. Ogretmen adaylarmin bilim dergileri okuma sikligina
gore noromitlere iligkin dogru bilgi puanlari arasinda istatistiksel olarak anlamli farklilik yoktur (p>0,05).

Insan viicudundaki en gizemli organlardan birisi olan beyin ve onun gérevleri her zaman merak konusu
olmustur. Gizemli ve merak konusu olmasinin en 6nemli nedeni, bireyin yaptigi, goriilen ve goriilmeyen hemen hemen
her davranigin altinda bir orkestra sefi gibi beynin olmasidir. Beyin, sadece tip, biyoloji ve saglik alanindaki
arastirmalarin temel unsuru olmayip egitim bilimleri alanmmin da arastirma konular1 igerisinde yer almaktadir. Bu
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nedenle, bireyi ilgilendiren her alanda beyinle ilgili arastirmalar dénemli bir d6zellige sahip olup disiplinler arasi
aragtirmalarin yapilarak elde edilen sonuglardan her alanin yararlanmasi 6nemlidir. Arastirmanin 6rneklemini olusturan
Ogretmen adaylarinin beyin islevlerine dair edindikleri dogru bilinen yanhglara (néromitlerinin) iliskin elde edilen
sonuglar ilgili alanyazinla yapilan benzer arastirma sonuglariyla ele alinarak aktarilmistir.

Aragtirmanin sonuglarina gore; veri toplama aracindaki beyin islevlerine iliskin dogru bilgilerden olusan toplam
19 maddeden 3’tinii (madde 1, 11 ve 19) tamamina yakininin dogru bildikleri saptanmustir. Ayrica, veri toplama
aracindaki beyin islevlerine iliskin néromitlerden olusan toplam 22 maddeden 3’iinii (madde 27, 31 ve 32) tamamina
yakiminin dogru bildikleri saptanmistir. Elde edilen sonuglara gore, 6gretmen adaylarinin genel olarak ilgili olmalarina
ragmen konu hakkinda olduk¢a az miktarda bilgi sahibi olduklari goriilmistir. Arastirma sonuglari, 6gretmen
adaylarmin beynin yapist ile ilgili konulari ile sahip olduklari ndromitlerin 6gretme siirecinde yanlis bilgileri
cogaltabilecegi ve yeni noromitlerin olusumuna yol acabilecegine neden olacagini gostermektedir. Ilgili alanyazinda
yapilan aragtirmalardan Dekker ve dig. (2012) tarafindan farkli iilkelerdeki (ingiltere ve Hollanda) ilkokul ve
ortaokullarda gorev yapan dgretmenlerin, Karakus (2013) tarafindan Tiirkiye’deki ilkokul ve ortaokulda gdrev yapan
Ogretmenlerin beynin isleyisi ile sahip olduklar1 yanlis algilarini incelendigi, Howard-Jones (2014) tarafindan yapilan
Ingiltere, Hollanda, Tiirkiye, Yunanistan ve Cin'deki ogretmenlerin sahip olduklar1 ndromitlerin belirlenerek
karsilasgtirlldigi, Giilsiin ve Kdéseoglu (2020), biyoloji dgretmenlerinin beyin islevlerini anlamlandirmalarina iliskin
dogru bildikleri yanliglarinin (néromitlerinin) belirlendigi aragtirmanin sonuglariyla benzer oldugu goriilmektedir.
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