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Tiirkiye’de Beyin Temelli Ogrenme Uzerine Yapilan Arastirmalarin Incelenmesi:
Icerik Analizi Calismasr’

Zeynep KILIC!, Semra GUVEN 2

Ozet Anahtar Kelimeler
Son yillarda akademik alanlara iliskin literatiir Beyin Temelli Ogrenme
incelemelerine dayali c¢alismalara rastlanmaktadir. Bu Beyin Uyumlu Ogrenme

incelemelerde bir alana iliskin gelismeleri ve arastirmacilarin icerik Analizi
egilimlerini ortaya koymak amaciyla kesitsel c¢alismalarin
yapilmas1 yaygindir. Belli bir alandaki literatiiriin
degerlendirmesinin yapilmasi, o doneme iligkin ortaya
konan arastirmalarin niteligine dair bilgi vermenin yaninda,
sonraki arastirmalara da 1s1k tutucu Ozellik tasimaktadir. Bu
calismada; Tiirkiye’de 2000-2016 yillar1 arasinda Beyin
Temelli Ogrenme Yaklagimu ile ilgili yapilan arastirmalara
iliskin  bir igerik analizi yapilmasti amaglanmistir.
Calismalarin yaym yili, yayin tiirii, arastirma yontemi,
arastirma konusu, arastirma alani, 6rneklem tiirii, 6rneklem
belirleme yontemi, veri toplama araglari ve veri analiz
yontemi acisindan igerik analizi yapilmistir. Calismada
konuyla ilgili olarak 23 makale, 35 yiiksek lisans tezi ve 16
doktora tezi olmak tizere toplam 74 arastirmaya ulasilmistir.
Calisma sonuglarina gore arastirmacilarin en ¢ok “Fen ve
Teknoloji” ve ”ingﬂizce” konu alanlarinda c¢alistiklar
belirlenmistir. Arastirmalarda en ¢ok nicel arastirma yontemi
ve deneysel modeller kullanilmistir. Kullanilan istatistiksel
testlerden “t testi” ve “ANOVA” gibi fark testlerine dayal1
veri analiz teknikleri; veri toplama araglar1 bakimindan ise
en ¢ok “basari testleri” ve “tutum, ilgi, alg1” Olcekleri
kullanilmistir. Orneklem secimi acisindan “basit seckisiz” ve
“uygun ornekleme” yontemleri daha fazla kullanilirken en
¢ok “Ogrenci”, en az “Ogretmen” Orneklemleriyle
calisilmgtir.
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Examination of Studies Related of Brain-Based Learning In Turkey: A Study of

Content Analysis*

Abstract Keywords
This study presents a content analysis of brain-based Brain-Based Learning
learning studies carried out in Turkey from 2000 to 2016. Brain-Compatible Learning
The purpose of the study is to investigate and identify Content Analysis

research trends in brain-based learning studies and to
provide a reference point for future studies. The study
analyzes in a systematic way 74 studies including 23 journal
articles, 35 master theses and 16 PhD dissertations by the
publication year, publication type, research method, and
research topic, research field, sampling group, sampling
size, sampling method, data-collection tool, and data-
analysis method. The analysis shows that most of the
studies focused on such subject areas as natural science,
technology and English language. The study also found
that quantitative and experimental research models were
the most frequently employed research models. A further
analysis of the research methods reveals that the t-test was
the most popular statistical tests employed in the studies
and such data analysis techniques as ANOVA constituted
the majority of comparative data analysis techniques. The
findings also highlight that achievement, attitude scale,
aptitude and perception tests were the most prevalent date
collection tools in the studies under investigation. In terms
of sampling, most studies utilized simple random
sampling, convenient sampling methods, while using
mostly students as subjects for the research. Thus, this
study contributes to the recent scholarship on literature
review and content analysis in education studies and fills
an important gap in the area of brain based learning studies
by identifying key trends and patterns in the field and
offering suggestions for future research.
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INTRODUCTION

The study of learning has long attracted scholarly interests; and the question of how
learning occurs has long been an important topic of research leading to majors studies on the
topic. In recent years, brain-based learning has become a popular field of study, in part due
to the recent developments in neuroscience and its implications for learning (Duman, 2015).
Brain-based learning and ‘meaningful learning’ refer to teaching and learning based on
principles derived from understanding of the brain, its biological structure and function
(Caine & Caine, 2002). Jensen (2006) states that brain has a direct relation to what teachers
and students do at school and that those school activities that are contrary to how the brain
works are futile efforts. With the declaration 1990s as the “Decade of Brain,” field of
neuroscience has gained new momentum (Keles & Cepni, 2006). Besides the already felt
impacts of behavioral, cognitive and humanistic approaches to education and learning
techniques, developments in science and technology in the last 30 years have resulted in
several important studies on learning and education in recent years. The focus of the recent
studies is their emphasis on developing individual capacity to highest level by focusing on
developing individual difference, and hence, its emphasis on pedagogical approaches that
focus on discovering potential of individual student for learning rather than transmission of
knowledge (Jensen, 2000, s. 76). In our country there have been researches concerning brain
based learning approach wittin the recent years. Looking info these researches supported by
quality- quantify data are available in various levels of education.In our country, researches
about brain based learning approach have been found in recent years. Looking at these
studies, it appears that there are studies supported in many different stages of education,
together with qualitative-quantitative data.

Neuroscience research related to learning and teaching has a long way to go.
Nevertheless, the increasing knowledge of our understanding of how the human brain
organizes, stores and processes knowledge will in the end produce radical changes in how
we learn and teach. Comprehensive and detailed studies on brain and learning are already
underway. There is now a need for a detailed and comprehensive analysis and evaluation of
the recent literature on brain and learning. The main purpose of this study is to provide a
content analysis of brain-based learning studies in Turkey and to offer broad conclusions on
the topic. More specifically, it aims to analyze the frequencies and percentages of these
studies by publication date, publication type, research method and design, types of courses
included in the research along with sampling methods, data collection and analysis methods.
The scope of this study is limited to the articles accessed via ULAKBIM (National Center for
Academic Network and Information) and master’s theses and PhD dissertations accessed via
YOK (Turkish Foundation for Higher Education). In order to avoid repetition, articles based
on graduate works by the same author were not included in the analysis. Finally, as a
content analysis of brain based learning studies in Turkey, this study can provide many
valuable insights about the recent scholarly trends and directions and can offer useful
suggestions for further research in the field of education.

METHODOLOGY

This study adopts a content analysis method for the material collected. Content
analysis is a widely used method in qualitative research studies. It is a method of data
analysis that converts some aspects of textual material into quantitative data (Bauer, 2003)
and thus serves as a bridge between statistical conclusions and qualitative analysis of the
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textual material under study. Content analysis method involves four main stages, including
identifying of codes and themes, coding data, organizing themes and codes, identifying and
interpreting findings Yildirim and Simsek, 2008). The scope of this study is limited to brain
based learning studies conducted in Turkey from 2000 to 2016. The authors created a
research study form. This form was developed and further refined with the help of three
scholars with the expertise in quantitative methodology and education studies. Coding was
done for categories and sub-categories appropriate for the research goals. In order to ensure
the internal validity/credibility in coding, the two authors coded the data independently in
two different times. Internal validity was measured using the formula developed by Miles
and Huberman (1994): coder reliability=coder’s agreement coder’s disagreement x 100. This
study has been considered as reliable as the result of the calculation shows the matching
ratio of the coders as .83. During the process of analyzing the data, several categories
relevant to the research objectives were created. The study analyzed the distribution of
studies by publication year, type, research method, research design, research subject,
sampling group, sampling size, sampling method, data collection and data analysis methods
were analyzed the data collected. The findings were nalyzed and presented in frequencies
and percentages in tables.

FINDINGS AND DISCUSSION

This section presents the pertinent findings based on the analysis of the frequencies and
percentages of the collected data.

3.1. Publication Year
Table 1. Distribution of Studies by Publication Year

Publication Type PhD Diss. Master’s Thesis Article

Total
Year f % f % f % f %
2002 - - - - 1 1.35 1 1.35
2004 - - 2 2.70 - - 2 2.70
2005 1 1.35 2 2.70 1 1.35 4 5.40
2006 - - - - 2 2.70 2 2.70
2007 2 2.70 2 2.70 3 2.70 7 9.45
2008 - - 6 8.10 3 4.05 9 12.16
2009 2 2.70 3 4.05 - - 5 6.75
2010 1 1.35 5 6.75 3 4.05 9 12.16
2011 - - 1 1.35 1 1.35 2 2.70
2012 1 1.35 3 4.05 2 2.70 6 8.10
2013 2 2.70 4 5.40 1 1.35 7 9.45
2014 4 5.40 3 4.05 3 4.05 10 13.51
2015 1 1.35 4 5.40 1 1.35 6 8.10
2016 2 2.70 - - 2 2.70 4 5.40
Total 16 21.62 35 47.29 23 31.08 74 100
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As Table 1 demonstrates, 16 studies were conducted between 2000 and 2016. It shows
that 13.51% of these studies were conducted in 2014; 12.16% in 2008 and 2010; 9.45% in 2007
2013; 8.10% in 2012, 6.75% in 2009 and 2015, 5.40% in 2005, 2011 and 2016. Moreover, only
two studies (2.70%) were carried out in 2004 and there was only one study done in 2002 and
2006 (1.35%). No study found for the years 2000, 2001 and 2003.

The table also shows a noticeable increase in brain-based learning research since 2007
with the largest number of studies (13.51%) carried out in 2014. The table shows substantial
increase in the number of studies for the years 2008 and 2010 (12.16%) as well. These findings
correspond with the findings of Temel, Sen & Yilmaz (2014) in their study of “Content
Analysis of Studies Related to Problem Oriented Learning in Science Education”. This recent
surge in research on brain-based learning perhaps can be interpreted as indication of
growing interest among educators in assessing the impact of student-centered learning
following the major overhaul in Turkish educational system that took place in 2004 and 2005.

3.2. Publication Type
Table 2. Distribution of Studies by Publication Type

Publication type f %
Doctoral dissertation 16 21.62
Master’s thesis 35 47.29
Article 23 31.08

Total 74 100

Table 2 presents the frequencies and percentages of the studies by publication type. As
the table shows a total of 74 studies were carried out from 2000 to 2016. Out of which, 16
(21.62%) were PhD dissertations, 35 (47.29 %) were master’s thesis and 23 (31.08 %) were
journal articles. Master’s thesis constitutes the highest percentage of the studies. Similar
studies in the relevant literature confirm the findings of this study. Erdogmus (2009)
identified 212 master’s thesis and 32 PhD dissertations in his study of “Research Trends in
the field of Computer Education and Instructional Technologies (CEIT) in Master’s Theses
and PhD Dissertations.” Similarly, Saban’s (2009) “Content Analysis of Turkish Studies
Related to Concept of Intelligence” shows a higher percentage of master’s thesis (71),
followed by journal articles (18), and doctoral dissertations (8).

3.3. Research Method
Table 3. Distribution of Research Methods

Method f %
Quantitative 50 67.57
Qualitative 17 22.97
Mixed 7 9.46

Total 74 100

As the Table 3 illustrates, among 74 studies, 50 (67.57%) studies employed quantitative
research method; 17 (22.97%) were qualitative in nature and only 7 (9.46%) were “mix”
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method studies. It should be noted that fewer studies employed mixed method that
combines both qualitative and quantitative research methods.

3.4. Research Design

Table 4. Distribution of Research Designs

Research Method Research Design t %
Descriptive 6 8.10
Quantitative Quasi-experimental 8 10.81
Experimental 35 47.3
Subtotal 50 67.57
Literature review 13 17.56
Meta-analysis 1 1.35
Qualitative Case study 1 1.35
Critical study 2 2.70
Subtotal 17 2297
Explanatory 6 8.10
Mixed Exploratory 1 1.35
Subtotal 7 9.45
Total 74 100

Table 4 indicates that 8.10% of quantitative studies (f=50, 67.57%) were descriptive in
nature; 10.81% were quasi-experimental and 47.3% were experimental studies. 22.97%
percent of qualitative studies (f=17, 22.97%) were literature reviews and 11.76% were critical
studies, whereas only 1.35% percent constituted meta-analysis and case studies. Of the seven
mixed method studies, 8.10% was explanatory and one (35%) was explanatory research
design study. The mixed design studies were those studies that combined quantitative data
and qualitative data collection (semi-structured interview forms, student journals, etc.)
methods, and were often described as “mixed” design studies by their authors. The research
findings of this study correspond with those of similar studies in the field (Ciltas, Giiler &
Sozbilir 2012; Goktas, et al., 2012; Alper & Giilbahar, 2009; Sari, 2011; Sert, Kurtoglu, Akinci
& Seferoglu, 2012; Ulutas & Ubuz, 2008). Furthermore, a review of research methods
revealed that qualitative studies were not a preferred research method. Other studies
confirm this conclusion (Ciltas et al., 2012; Ulutas & Ubuz, 2008). For De Jong (2007) perhaps,
the reason for scholarly preference for experimental design is that compared to descriptive
research designs, quantitative methods allow a much faster and easier data collection and
makes the data analysis much easier. He also emphasizes a need for descriptive and mixed
research approaches in identifying students” emotion and opinions in experimental studies.
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3.5. Research Topic/Course
Table 5. Distribution of Studies by Subject Area/Course

Courses f %

Natural Science and Technology 17 22.97
English as a Foreign Language (EFL) 14 18.91
Social Studies 7 9.45
Biology 6 8.10
Turkish 6 8.10
Mathematics 2 2.70
Geography 2 2.70
Measurement and Evaluation 2 2.70
Classroom Management 2 2.70
Preschool Education 1 1.35
Special Education (gifted education) 1 1.35
Geometry 1 1.35
Religious Culture & Ethical Knowledge 1 1.35
Physics 1 1.35
Other (more than one subject) 1 1.35
Brain Based Learning 10 13.51

Total 74 100

Table 5 shows that of 74 studies examined in this study, 17 (22.91%) focused on science
and technology courses, 14 studies (18.91 %) on foreign language courses and 7 studies (9.45
%) studies on social studies knowledge. Moreover, 10 studies (13.51%) examined the topic of
brain-based learning. There were biology and Turkish language courses and two studies
(2.70%) on mathematics, geography, measurement-evaluation and classroom administration
and only one study in preschool education, special education, geography, religious culture
and physics respectively.

The findings indicate a scholarly preference for such subjects as science, technology,
foreign language, Turkish and biology and a fewer number of studies on other subjects. It
should be also noted that conceptual studies on brain-based learning were quite prevalent
and were mostly disseminated in journal articles. They were also qualitative studies focusing
on the conceptual dimensions of brain-based learning. A closer analysis of the studies by
subject area reveals that while there were studies conducted on almost every subject area,
there were no doctoral dissertations or research articles on quantitative subjects such as
mathematics, geometry and physics. The number of master’s thesis on quantitative subjects
was also not many. The findings of this study correspond with those by Temel, Sen & Yilmaz
(2014) in their study titled “A Content Analysis of Problem Based Learning Studies”. The
authors, who analyzed 58 problem-based learning studies, found only 20 studies on natural
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science and technology. In addition, Dogru, Gengosman, Ataalkin & Seker (2012) who
carried out a content analysis of thesis and dissertations written between 1990 and 2006 in
the field of natural sciences education (physics, chemistry, biology, natural science
knowledge and technology) found that 333 of 591 studies were on subjects of natural science
knowledge/natural science and technology.

3.6. Sampling Group
Table 6. Distribution of Studies by Sampling Group

Sampling Group f %

Student
Preschool 3 4.05
Primary School 11 14.86
Secondary School 20 27.02
High School 10 13.51
University 11 14.86
Subtotal

Teacher 4 5.40

Documents (academic studies) 2 2.70

No sampling found 13 17.56

Total 74 100

Table 6 shows that 55 (74.32%) of sampling groups consisted of students and of the 55
student groups, 20 (27.02%) were middle school and 11 (14.86%) primary and university
students and 10 (13.51%) were high school and only three (4.05%) were pre-school students.
Akaydm & Cegen (2015) in their study concluded that in terms of sampling level, middle
school students constituted the largest percentage of sampling group with 28% percent. The
findings of this study reveal similarities with several studies in the field (Giirdal, Bakioglu &
Oztuna, 2005; Dogru, Gengosman, Ataalkin & Seker, 2012; Saban, 2009; Sari, 2011). On the
other hand, international studies (Lubienski & Bowen, 2000; Ciltas 2012 et al.) point out a
higher percentage of studies on primary level education and lower percentage of studies on
pre-school and adult education. This can be explained by the fact that students often make
up the largest working group in education studies and that researchers in the field tend to
work with easily accessible subjects. Besides, the highest percentage of student sampling is
understandable as most of the materials analyzed in this study were studies examining the
impact of brain-based learning on students” academic success and students’ attitude toward
their classes.

As Table 6 indicates, there were only four (5,40%) studies carried out with teacher
sampling groups. The low percentage of studies carried out with teachers or prospective
teachers is a major weakness of the studies analyzed in this paper. Teachers play significant
role at every level of education including the planning, applying and evaluating the
teaching-learning designs. Therefore, studies with teachers and prospective teachers are
essential in identifying key issues in education studies. Lastly, the 13 (17.56%) studies that
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examined brain based learning do not include any sampling at all. They are mainly critical
literature reviews evaluating various publications and works on the topic of brain based
learning.

3.7. Sampling Size
Table 7. Distribution of Studies by Sampling Size

Number of sampling f %

1-50 22 29,72
51-100 30 40, 54
101-150 5 6,75
151-200 1 1,35
201-250 1 1,35
251-300 - -
301-350 - -
351-400 1 1,35
401 and above 1 1,35
No sampling found 13 17, 56

Total 74 100

Table 7 shows that there were 22 studies (29.72%) that used sampling groups varying
in size between 1 to 50 individuals, 30 studies (40.54%) with 51-100 individuals and 5 studies
(6.75%) with 101-150 participants. In addition, it shows that there is only one (1.35%) study in
the sampling group of 151 to 200; 201 to 250; 351 and 400 and above sampling group sizes.
No study was found in the 251 to 300 and 301 to 350 sampling group sizes. Also, the study
found that 13 (17.56%) of the studies were mainly literature reviews with no sampling. The
findings highlight that research groups with fewer individuals were preferred to those
groups with more individuals. Indeed, only nine of the 61 of studies included sampling
groups of 100-400 individuals. The fact that working with smaller groups allows a much
faster data collection and that most of the studies employed experimental research design
might explain researchers” preference for smaller size sampling groups. Goktas et al. (2012),
who have studied 2115 published articles in the field of education, made similar conclusions
in their work. Ciltas et al. (2012), Sert (2010), Arik & Tiirkmen (2009), Erdogmus (2009), Tatar
& Tatar, (2008), Ulutas & Ubuz, (2008) reached similar conclusions in their respective studies.
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3.8. Sampling Method
Table 8. Distribution of Studies by Sampling Method

Sampling method f %

Simple random sampling 32 43.24
Convenience sampling 19 25.67
Purposive sampling 7 9.45

Quota sampling 2 2.70
Stratified sampling 1 1.35

No sampling 13 17.56

Total 74 100

Table 8 shows that 32 (43.24%) studies examined in this article employed simple
random sampling; 19 (25.67%) convenient sampling, whereas only seven (9.45%) used
purposive sampling method. Besides, the study found a low percentage of quota sampling
(2.70%) and even a lower percentage of stratified sampling method (1.35%). An explanation
for the high prevalence of simple random sampling may be the higher percentage of
experimental research design studies. In their study on scholarly tendency in determining
sampling methods, Selguk, et al. (2014) concluded that scholars tend to use random,
purposive and convenient sampling methods. Studies by Alper & Giilbahar (2009) and Sert
(2010) seem to confirm the findings of this study.

3.9. Data Collection Tools

When analyzing the data collection tools, studies that used more than one data
collection tool were noted and coding was done by taking into consideration categories of all
the tools of data collection. Table 9 indicates the distribution of studies by data collection
tools.

Table 9. Distribution of Data Collection Tools

Data Collection Tools f %
Achievement test 56 24.56
Attitude, aptitude, perception, etc., tests 47 20.62
Survey/Questionnaire 43 18.8
Documents 27 11.85
Interviews forms 24 10.52
Course materials 18 7.89
Observation forms 6 2.63
Alternative tools 7 3.07

Total 228 100

Table 9 highlights that majority of the studies employed achievement test (f=56,
24.56%), followed by attitude-aptitude-perception test (f=47, 20.62%) data collections tools.
These numbers are understandable as most of the studies employed quantitative
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(experimental and quasi-experimental) and mixed research methods. Indeed, use of such
data collections tools as achievement test, and attitude- aptitude- perception tests in studies
of experimental research designs with pre-test and post-test controlled groups is
unavoidable. Therefore, it is not surprising that such data collection tools were preferred in
comparison to other methods. Moreover, the present study reveals that personal
information forms and various Likert style scales were coded as surveys and were preferred
with 18.8% percent. Similarly, “documents” were used frequently (=27, 11.85%) and mostly
in article type studies. The interview forms (=24, 10.52%), on the other hand, were semi-
structured forms designed to reflect participants’ view and often used to add a qualitative
dimension to mixed or quantitative studies. It is of interest to note that only two (63%)
studies used observation forms, while course materials constituted seven, 89% and
alternative tools comprised three, 7% percent. Since most of the studies examined here
employed experimental research designs, it is understandable that they preferred such data
collection tools as scale, survey, tests that can provide scholars with measurable
“quantitative” data. Variations in data collection tools can be explained as the natural result
of diversity in research method models employed by these studies. Furthermore, in
reviewing the current findings, it appears that the authors mostly focused on achievement
and attitude variables and their impact on brain-based learning and generally preferred
quantitative research models. It should be noted that use of different variables could result in
differences in research findings and different conclusions. This is an important point. For
example, a research that analyzes such perceptual variables as value, interest, motivation in
brain based learning environment, may prove useful for designing teaching environments
that consider those variables. Sert (2010), Erdogmus (2010) and Selguk et al. (2014) stated the
same conclusions in their relevant studies.

3.10. Data Analysis/Statistical Techniques

Since most studies employed more than one data analysis techniques, coding was done
with consideration for each of the techniques. Table 10 indicates distribution of data
analysis/statistical techniques.

Table 10. Distribution of Data Analysis Method/Statistical Techniques

Data Analysis Method/Statistical Techniques f %
Frequency/percentage/chart 27 21.95
Descriptive ~ Mean/standard deviation 16 13
Graphs 2 1.63
Sub-total 45 36.57
t test 41 33.33
ANOVA 20 16.26
Comparative ANCOVA 3 2.43
Non-parametric tests 7 5.69
MANOVA/MANCOVA 2 1.63
Sub-total 73 59.35
Content Analysis 5 4.07
Total 123 100

As Table 10 indicates, the studies employed inferential analysis technique 73 (59.35%)
times. Of these, 41 (33.33%) were f tests; 20 (16.26%) ANOVA”; three (2.43%) ANCOVA, and
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seven (5.69%) were such non-parametric tests as Man Whitney U, Kruskal Wallis, Wilcoxon
Signed Rank and Chi Square, whereas only two (1.63%) were MANOVA/MANCOVA tests.
The number of descriptive analysis techniques employed is 45 (36.57%). Of these, 27 (21.95%)
consisted of frequency/percentage/chart, 16 (13%) mean/standard deviation and only two
(1.62%) were graphic display models. Also noted in Table 10 is the small number (5) of
content analysis studies.

Most of the studies, especially those that employed experimental research model, were
pre-test and post-test control group research design studies. In pre-test/post-test control
group research designs, the use of pre-test scores as covariate and their analysis together
with post-test scores, in other words, the use of ANCOVA and a greater preference for t-test
that requires comparison of pre-test and post-test squares are notable findings. Since studies
analyzed in this study mostly examine the impact of brain based learning on achievement
and attitude variables and compare differences in pre-test and post-test scores in relation to
such variables, the use of t-test is expected. However, given that the higher percentage of the
studies are quantitative in nature, fewer use of more advanced statistical analysis techniques
such as ANCOVA and MANOVA is rather surprising and a major weakness for the relevant
studies. There are numerous studies that correspond with the findings of this study (Ozan &
Kose, 2014; Erdem, 2011; Selguk et al. 2014; Secer et al. 2014; Saban, 2009; Bal, 2016). In his
study, Erdem (2011) identified t-test, ANCOVA and descriptive statistics as the most
prevalent statistical models used in similar studies. He also noted the scholarly preference
for t-tests as the primary type of statistical analysis and a seldom use of multivariate analysis
technique, even in quantitative studies where the use of such statistical models as ANCOVA
is more appropriate. Erdem (2011) contends that such a situation is perhaps related to the
formulation of research questions based on statistical techniques already known by authors
rather a formulation of statistical techniques appropriate for the research question at hand.
Also noted in Table 10 is the smaller percentage of the studies that used non-parametric tests
with five, 69% level. Since the statistical power of non-parametric tests are lower than that of
their parametric counterparts, the existence of a smaller percentage of non-parametric tests
and a smaller number of studies that require non-parametric tests should be interpreted as a
positive situation.

CONCLUSIONS AND SUGGESTIONS
Based on the findings of this study, there are several conclusions that can be drawn.

e  When looked across the 16-years span (2000-2016), this study found a trend toward a
substantial increase in the number of brain based learning studies since 2007. While
2014 has seen the largest increase in percentage of studies on brain-based learning,
the number of studies has also increased noticeably during the years between 2008
and 2010. Also found in this study is the absence of any study for the years 2000,
2001, and 2003.

e This study found that in terms of distribution of publication types, master’s theses
account for the largest number of studies across the 16-year span, followed by PhD
dissertations and journal articles.

e A review of research methods revealed that three primary methods were used to
carry out research: (a) qualitative research method, (b) quantitative method, and (c)
mixed research method. The findings show quantitative research methods was the
most popular research method followed by qualitative and mixed research methods.
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The findings of this study show that among the topic areas (subjects/ units) chosen for
research, natural science knowledge, natural science and technology were popular,
followed by foreign language (English), Turkish, biology and social studies.

The study found that the researchers preferred working with student groups, and
working with smaller group sizes.

An analysis of sampling methods revealed that most authors preferred simple
random sampling, followed by convenient sampling, purposive sampling, proportion
sampling and stratified sampling. A subsequent analysis of the number of data
collection techniques revealed that the majority of authors collected data using more
than one data collection tools.

In terms of data analysis techniques, overall, t tests were the most popular data
analysis techniques, followed frequency/percentage, ANOVA, non-parametric test,
ANCOVA, “graphic illustration, MANOVA/MANCOVA and “content analysis”
techniques. Recommendations: Below are some suggestions based on the findines of
this study.

There can be more research using qualitative and mixed research method. This can
also lead more diversity in data collection techniques.

The number of studies focusing on teachers can be increased.

Future researchers should consider using such data analysis modes as ANCOVA,
MANOVA, MANCOVA and structural equation model.

Besides physical science education and foreign language, scholars can conduct more
research on courses as diverse as chemistry, physics, social studies, pre-school, etc.
Future researchers can collect their data from a larger size of sampling groups.
Researches improving basid brain learning approach can mades with the
participation of experts os different disiplines outside esucation field.

Researches improving brain based learning approach can be made with the
participation of experts of different disciplines outside education field.
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