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Ozet: Bu calismada, bibliyometrik haritalama analizi yoluyla nanobilim ve nanoteknoloji
(NNT) egitimi (zerine arastirmalardaki egilimler ortaya konmustur. Onemli sayidaki
makalenin analiz edildigi bu galisma; yeni arastirmalar igin bir rehber olusturmayi, ilgili
alandaki egilimleri tanimlamay!r ve mevcut arastirmalar kiyaslamayi hedeflemektedir.
Bibliyomektik analiz icin VOSviewer yazilimi kullanilmistir. Web of Science veri tabani
kapsamindaki hakemli dergilerde 2001 ve 2021 yillan arasinda yayimlanan toplam 196
makale bibliyometrik analize tabi tutulmustur. Analiz sonuclar, incelenen makalelerde
nanoteknoloji, aktif 6grenme, 3 ve 4. sinif lisans 0Odrencileri, lisanslstl editim ve
laboratuvar egditimi kelimelerinin en sik tekrarlanan anahtar kelimeler oldugunu
gOstermistir. Ayrica Amerika Birlesik Devletleri, Israil, Fransa ve Tayvan’in NNT egitimi
Uzerine en ¢ok yayin yapan (lkeler oldugu anlasiimistir. Bununla birlikte galisma, NNT
editimi arastirmalarindaki son gelismelerin ortaya konulmasi icin kapsamli bir inceleme
de saglamistir.
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GENIS OZET
Giris
Richard Feynman, 1959’daki tnli konusmasinda “kiliclk 6lcekteki yapilari manipile etme

ve kontrol etme” lzerine odaklanan yeni bir arastirma alanini tanitmistir (Lin vd., 2015).

Feynman’in fikirleri nanobilim’in yeni bir arastirma alani olarak gelisimini tetiklemis,


mailto:iarpaci@bandirma.edu.tr
https://doi.org/10.37995/jotcsc.1202851

2 A Bibliometric analysis on nanoscience and nanotechnology education research

sonraki yillarda bu alan arastirmacilar tarafindan buyUk ilgi gérmistir. Bu ilginin bir
sonucu olarak da nanobilim ve nanoteknoloji (NNT) son birkag on yilda bir arastirma alani
olarak oldukga gelismistir. Bu alanin potansiyel ekonomik etkileri nedeniyle de birgok (lilke
NNT alanina yatirm yapmis ve glinlik yasamda yaygin olarak kullanilan nano urtnleri
gelistirmistir (Lin vd., 2015). NNT'nin genis sosyal ve ekonomik sonuclar oldugu ve
onumuzdeki yillarda da devam edecegi yaygin olarak kabul gérmektedir (Hingant & Albe,
2010).

NNT'nin hizh gelisimine yanit olarak bircok Ulke, 6grencilerin NNT ile ilgili kavramlar
kavramalarini gelistirmek icin bu alanlarn okul éncesinden Universite seviyesine kadar fen
mifredatina adapte etmistir. NNT alanindaki gelismeler Gzerine farkindaligin artmasiyla
NNT editimi alani daha da 6nem kazanmistir. Bu 6dneme binaen, bu calismada Web of
Science Uzerinden NNT editimi ile ilgili arastirmalara ulasilarak bu arastirmalardaki
edilimlerin bibliyometrik haritalama yoluyla incelenmesi amaclanmistir. Mevcut literatir
taramasi arastirmalarindan farkli olarak bu galismada, NNT editimi ile ilgili makalelerde
kelimeler ve 0Ozet kisimlarinda en sik tekrarlanan kelimeler, en c¢ok alinti yapilan
arastirmacilar, dergiler ve Ulkeler incelenmistir. NNT editimine odaklanan ve cok sayida
¢alismanin analizine dayanan bu calismadan yeni cgalismalara yol gdstermesi, alandaki
edilimleri  belirlemesi ve konuyla ilgili mevcut arastirmalari  karsilastirmasi
beklenmektedir. Ayrica calisma, asadidaki arastirma sorularini yanitlayarak bu alandaki

arastirmacilar icin yararl bir kaynak olmayi hedeflemektedir.

Makalelerde siklikla kullanilan anahtar kelimelerin dagilimi nasildir?
Makalelerin 6zet bélimlerinde siklikla kullanilan kelimelerin dagilimi nasildir?
Makalelerde en cok atif alan yazarlar kimlerdir?

NNT egitimi tGzerine hangi dergiler daha sik yayin yapmaktadir?

NNT editimi alaninda en Uretken Ulkeler hangileridir?

Yontem

Pritchard (1969), bibliyometriyi “matematiksel ve istatistiksel yontemlerin kitaplara ve
diger iletisim araglarina uygulanmas!” olarak tanimlamaktadir. Bibliyometri,
arastirmacilara arastirmanin tarihini ve mevcut durumunu ortaya cgikarma ve gelecekte
hangi edilimlerin ortaya ¢ikma olasiliginin oldugunu goésterme firsati sunar (Vogel &
Masal, 2015). Bibliyometrik analiz; vyayinlarin, arastirmacilarin veya arastirma
kurumlarinin bilimsel etkisi hakkinda bilgi ortaya koymak igin genellikle bilimsel gikti
(yayin sayisi), bilimsel etki (alinti sayisi) veya bilimsel isbirligi gibi bibliyometrik
gostergeleri kullanir (Waltman & Noyons, 2018). Bu bilgi genellikle belirli bir disiplinde
veya calisma konusunda vyapilan c¢alismalari kesfetmeye, organize etmeye ve

anlamlandirmaya yardimci olur (Ferreira vd., 2014).
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Bibliyometrik analiz, farkh alanlardan arastirmacilarin dikkatini cekmis (Bhatt vd., 2020)
ve siklikla bilimsel yayinlan nicel olarak analiz etmek igin kullanilmistir (Chen vd., 2016).
Ayrica bibliyometrik analiz igin Perish (Harzing & Van der Wal, 2009), HistCite (Garfield,
2009), BibExcel (Persson vd., 2009) ve CiteSpace (Chen, 2004) gibi farkh yazilim
programlar da bulunmaktadir. Bu galismada ise bibliyometrik haritalarin olusturulmasi ve
bu haritalarin detayh bir sekilde incelenmesine olanak saglayan VOSviewer yazilimi tercih
edilmistir. VOSviewer; bibliyometrik aglan olusturmak, kesfetmek ve goérsellestirmek icin
kullanilabilen bir yazihm aracidir (Van Eck & Waltman, 2011). Yazilim, literatirden
cikarilan anahtar terimlerin birlikte meydana getirdigi adlan olusturmak ve
gorsellestirmek icin metin madenciligi imkani sunmaktadir. VOSviewer, Van Eck ve
Waltman (2010) tarafindan gelistirilmis ve bircok arastirmada kullanilmistir (Arici vd.,
2019; Krauskopf, 2018; Lulewicz-Sas, 2017; Olczyk, 2016). Bu calismada incelenen
makaleler Web of Science (WoS) veri tabanindan Science Citation Index Expanded (SCI-
E), Social Sciences Citation Index (SSCI), Social Sciences Citation Index (SSCI) ve Arts &

Humanities Citation Index (AHCI) kullanilarak derlenmistir.
Sonug ve Tartisma

Bu calisma, WoS veri tabaninda bulunan 196 makale igerigine dayali olarak NNT egitimi
Uzerine arastirmalarin tarihsel gelisimi ve mevcut durumu hakkinda bir genel bakis
sunmaktadir. Arastirma bulgulari 2001-2007 déneminde makale sayisinda goéreli bir artis
oldugunu, ilk kayda deder artisin 2007'de gercgeklestigini, 2012 yilinda 22 makale ile en
ylksek saylya ulasildigini gostermistir. Ancak 2012’den sonra makale sayisinda azalma
egilimi baslamistir. Yillara gére toplam atif sayisinda da benzer egilimler gézlenmistir. Bu
bulgulara goére arastirmacilarin 2012 yilina kadar NNT egitimi alanina ilgi gOsterdikleri

ancak 2012 yilindan sonra ilgilerini nispeten kaybettikleri anlasiimistir.

Bulgular, makalelerde en ¢ok kullanilan anahtar kelimelerin nanoteknoloji, aktif 6grenme,
3 ve 4. sinif lisans egitimi, lisansustl egitim, deney ve laboratuvar egitimi oldugunu
gOstermistir. Ayrica lisans birinci sinif, uygulamali 6grenme, sorgulamaya dayali 6grenme
ve materyal bilimi son vyillardaki calismalarda siklikla kullanilan anahtar kelimeler
olmustur. Bu bulgular, NNT egitimi ile ilgili kavramlarin &gretiminde uygulamali
etkinliklerin siklikla uygulandigina isaret etmektedir. Bu etkinlikler, 6zellikle laboratuvar
ortamlarinda 3 ve 4. sinif lisans ve lisanslstl egitimde gergeklestirilmistir. Sorgulamaya
dayall 6grenme, arastirmacilarin son yillarda NNT egitiminde kullanmaya basladiklari bir
yaklasimdir. Arastirmacilar bu yaklasimi tercih etme nedenlerini hem 6grencilerin soyut
fen kavramlarina iliskin bilgilerini kendi baslarina yapilandirmalarina destek olmak hem
de NNT'ye ilgilerini artirmak olarak ifade etmislerdir (Cheng vd., 2016; Jones vd., 2006;
Paluri vd., 2015).
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Alandaki en Uretken yazarlara gelince, M. G. Jones ve R. Blonder hem Uretken hem de en
cok alinti yapilan yazarlar olmustur. M. G. Jones hacim ve 0Olgek kavramlarinin 6gretimi,
R. Blonder ise 6zellikle lise fen derslerinde 6gretilecek NNT kavramlarin belirlenmesi ve
bu kavramlarin mifredata uyarlanmasi Gzerine galismistir. NNT egitimi alanindaki en aktif
dergilere yodnelik bulgular ise Journal of Chemical Education, International Journal of
Engineering Education ve International Journal of Science Education isimli dergilerin en
aktif dergiler oldugunu ortaya koymustur. Ilginctir ki bu dergilerin hicbiri spesifik olarak
NNT egitimi Gzerine yayinlar c¢ikaran bir dergi degildir. Ne yazik ki WoS veri tabaninda

ozellikle NNT egitim arastirmalan Gzerine yayinlar cikaran bir dergi bulunmamaktadir.

Son olarak NNT egitimi alanindaki en verimli Ulkeler incelenmistir. Bulgular, ABD'nin NNT
edgitim alaninin merkezi oldugunu gostermistir. Cin, son yillarda NNT ile ilgili makale
sayisinda en uretken Ulke olmasina ragmen bu Ulke kaynakli NNT egitimi alanindaki
makale sayisi oldukca sinirhdir. Ote yandan NNT egitim arastirmalar konusunda (lkeler
arasinda sinirli sayida isbirligi oldugu da tespit edilmistir. Sonuc olarak bu calismanin,
NNT egitimi alanindaki edilimlerin, etkili arastirmacilarin, dergilerin, Glkelerin
belirlenmesi, son gelismelerin anlasiimasi icin bir fikir saglamasi noktasinda arastirmacilar

ve editimciler igin faydal bir kaynak olusturma potansiyeline sahip oldugu ifade edilebilir.
Oneriler
Arastirma bulgularina dayanarak asagidaki 6nerilerde bulunulmustur.

e NNT kavramlarini 6gretmek igin 0Odgrencilerin soyut konularda kendi bilgilerini
yapllandirmalarina olanak sadladigi icin aktif 06gretim yoéntemlerinin kullaniimasi

onerilmektedir.

e NNT editimi alaninda arastirmacilar ve Ulkeler arasinda daha fazla arastirma isbirligi
onerilmektedir. 1Isbirligi, arastirmacilarin NNT egitim konulanini farkli acilardan ele

almalarina imkan taniyabilir.

e NNT egitimi alaninda her yil gok sayida makale yayimlanmaktadir. NNT egitimine 6zel
olarak vyayin yapan bir derginin kurulmasinin, bu alanda vyapilacak c¢alismalarin

desteklenmesine katki saglayacadi dasinilmektedir.
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Abstract: This study aimed to investigate the research trends in Nanoscience and
Nanotechnology (NST) Education through a bibliometric mapping analysis. With its focus
on NST education and an analysis of a comprehensive number of studies, this study is
expected to provide a guide for new studies, identify the trends in the field and compare
the existing research on this topic. VOSviewer software was used to examine and
visualize bibliometric networks between the research units. The bibliometric analysis
included a total of 196 articles published between 2001 and 2021 in peer-reviewed
journals covered by the Web of Science database. The results indicated that the most
used keywords were nanotechnology, hands-on learning, upper-division undergraduate,
graduate education, and laboratory instruction. The most-productive countries in NST
education research were the United States, Israel, France, and Taiwan. The results
provided a comprehensive review to understand the recent developments in NST
education research.

Keywords: Nanoscience and nanotechnology, bibliometric analysis, bibliometric
mapping.
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INTRODUCTION

Richard Feynman introduced a new research field focusing on “manipulating and
controlling things on a small scale” in his famous talk in 1959 (Lin et al., 2015). His ideas
promoted the development of “nanoscience” as a new research field. This field attracted
great attention from researchers. As a result of this attention, the nano-related science
and technology field has been developed in the past few decades. The economic potential
effect of nanotechnology taken into consideration, many countries invested in
nanoscience and developed nano products widely used in everyday life, such as

electronics and energy (Lin et al., 2015).
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The manipulation of materials at their atomic, molecular, and macromolecular scales,
where their characteristics change noticeably from those at a larger scale, is the focus of
nanoscience (Royal Society, 2004). On the other hand, nanotechnology is concerned with
the creation, use, and application of structures, devices, and systems by manipulating
their size and shape at the nanoscale level (Royal Society, 2004). It can be deduced from
the above definitions, nanoscience is concerned with the behavior and functions of
matter at atomic and molecular levels, while nanotechnology aims to control and use
matter at a nano scale to produce new devices. Both fields have developed recently and
very rapidly (Gilberta & Lin, 2013). Each year, the number of new nano products
appearing on the market has increased at an exponential rate. It is widely accepted that
NST has broad social and economic consequences and will continue in the coming years
(Hingant & Albe, 2010).

In response to the rapid development of NST, many countries have added these fields to
their science curriculum from K-12 to university level to enhance students’ understanding
of NST related concepts. The field of NST education took on greater importance with the
raising awareness of developments on NST fields. Stevens, Sutherland, and Krajcik
(2009) have argued that students need to learn the essential NST concepts and skills to
become part of the future nano workforce. As a result, science educators engaged in
determining the most effective ways to teach people the essential concepts and
processes involved in NST (Jones et al., 2013). Jones et al.'s (2013) review of the
literature showed that there was a clear call from policy and government circles for new
educational programs that could teach the next generation of scientists and the general
public about NST. In Taiwan, great efforts were devoted to NST education to enhance all
levels of students’ interest in learning nanotechnology and teachers’ professional
development (Lin et al., 2015). A comprehensive National Program on Nanotechnology
was implemented by the government. Another national program was also funded to train
teachers to enrich their understanding of nanotechnology. In the US, an attempt was
started to incorporate nanotechnology into high school science programs (Blonder &
Sakhnini, 2012). As a result of extensive work, a group of nano scientists and science
educators agreed upon nine “big ideas of nanotechnology” (Blonder & Sakhnini, 2012).
These nine big ideas are size and scale, the structure of matter, size-dependent
properties, forces and interactions, quantum effects, self-assembly, tools and
instrumentation, models and simulations, and science, technology and society (Stevens
et al., 2009). These are the fundamental concepts of nanotechnology in gaining a basic

knowledge of the field.

In France, the Nano-INNOV program dedicated to innovation in nanotechnology was
launched in 2008 (Hingant & Albe, 2010). Twelve training centers spread on the French

territory were operated to provide access to equipment and tools to train the students in
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this field (Bonnaud & Fesquet, 2013). China as a rapidly growing economy also paid
attention to NST education (Wu et al., 2014). For example, many universities are offering
academic majors in nanotechnology, nano-related scientific discoveries are being
introduced to high school students in chemistry textbooks, and even nano-related

questions were used in college entrance exams.

In Europe, the European Commission integrated nanotechnology education in its policies.
The commission required the European Union member countries to encourage
interdisciplinary training, student mobility and education for R&D in NST (Malsch, 2014).
Accordingly, European universities composed nanotechnology courses, researchers
published articles on NST education, digital education sources were developed such as
nanoyou. In the meantime, nano education outreach programs (Moraes, 2012; Saidi &
Sigauke, 2017), integrating nanotechnology in the science curriculum (Blonder &
Sakhnini, 2017; Neves, 2018; Yu & Jen, 2020), developing hands-on activities (Bagaria
et al., 2011; Furlan, 2009; Lati et al., 2019), determining public understanding,
awareness or attitudes towards NST (Scheufele & Lewenstein, 2005; Senocak, 2014;
Vandermoere et al., 2011), instrument development (Lin et al., 2013; Schénborn et al.,

2015) research studies were implemented.

Considering a notable growth of interest in NST education by researchers, policy makers,
and governmental authorities from different perspectives, attention has been directed to
this growing field. Within this context, many studies have been published on NST
education, and some efforts have been undertaken to review the published literature on
NST education. These review efforts have a wide range of relevance. For example, some
studies reviewed the NST studies published in certain fields, such as dentistry or the
literature review studies only focused on the history of NST (Bhushan, 2016;
Giakoumettis & Sgouros, 2021). Also, studies on some specific topics such as
nanotechnology-based activities were reviewed (Ghattas & Carver 2012). Unlike current
literature review research focusing on the results of previous research, this study
examined the most-used keywords, the most commonly used words in abstracts, the
most-cited researchers, journals, and countries in the articles on NST education. The co-
authorship networks between most-cited authors and co-authorship networks between
countries of the research on NST education were also visualized using co-authorship
analysis. With its focus on NST education and on an analysis of a comprehensive number
of studies, this study is expected to provide a guide for new studies, identify the trends
in the field and compare the existing research on the topic. Further, the study can be a
useful resource for researchers in this field by answering the following research

questions:

What is the distribution of keywords frequently used in the articles on NST education?
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What is the distribution of the words frequently used in the abstract of articles related to
NST education?

Who are the most cited authors in the articles related to NST education?
Which journals are active in the field of NST education?

Which are the most productive countries in the field of NST education?
METHOD

Bibliometrics is a field of research examining bodies of knowledge (Holden, Rosenberg, &
Barker, 2005). Pritchard (1969) describes bibliometrics as "“the application of
mathematical and statistical methods to books and other media of communication.”
Bibliometric methods are interested in encoded bibliographical information from scientific
publications attained from scholarly data sources (Andres, 2009; Glanzel, 2003).
Bibliometrics provide an opportunity for researchers to reveal the history and current
status of research and indicate which trends are likely to emerge in the future (Vogel &
Masal, 2015). Bibliographic data may be also used to get an overview of the connections
of authors, institutions, countries, and collaborative networks among them. Bibliometric
analysis often uses bibliometric indicators such as scientific output (the number of
publications), scientific impact (the number of citations), or scientific collaboration to
provide information about the scientific impact of publications, researchers, or research
institutions (Waltman & Noyons, 2018). This information is often helpful in exploring,
organizing, and making some sense of the work that has been done in a certain discipline

or subject of study (Ferreira et al., 2014).

Bibliometric analysis has gained the attention of researchers from different fields (Bhatt
et al., 2020) and is frequently used to quantitatively analyse scientific publications (Chen
et al., 2016). It has some the superior aspects of the bibliometric analysis over classical
literature reviews (e.g., meta-analysis, meta-synthesis or systematic literature reviews).
For example, while meta-analysis focuses on summarizing empirical evidence by
examining the direction and strength of effects and relationships among variables,
bibliometric analysis concentrates on describing the bibliometric and intellectual structure
of a field by analysing the social and structural relationships between various research
constituents (such as authors, countries, institutions, and topics) (Donthu et al., 2021).
When the dataset is small, a systematic review of the literature on the subject is
performed; however, when the dataset is too big for a manual review, bibliometric
analysis is applied (Donthu et al., 2021). Also, there are different software programs
performed for bibliometric analysis, such as Perish (Harzing & van der Wal, 2009),
HistCite (Garfield, 2009), BibExcel (Persson et al., 2009) and CiteSpace (Chen, 2004).

We preferred VOSviewer to conduct the bibliometric analysis because of its usefulness for
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displaying large bibliometric maps in an easy-to-interpret way and allowing bibliometric

maps to be examined in detail.

The VOSviewer is a software tool that can be used for creating, exploring, and visualizing
bibliometric networks such as journals, researchers, or individual publications (Van Eck &
Waltman, 2011). It also offers text mining to construct and visualize co-occurrence
networks of key terms extracted from a body of scientific literature. The software was
developed by Van Eck and Waltman (2010) and applied in much research (Arici et al.,
2019; Krauskopf, 2018; Lulewicz-Sas, 2017; Olczyk, 2016). The program is freely
available software (www.vosviewer.com) and runs on many hardware and operating
system platforms (Van Eck & Waltman, 2011). In the study, the articles published on
NST education up to 2021 were gathered from the Web of Science (WoS) database using
three indexes: The Science Citation Index Expanded (SCI-E), the Social Sciences Citation
Index (SSCI), and the Arts & Humanities Citation Index (AHCI). The WoS database was
chosen for the current study because it provides for the distinction of more effective
studies in the field of investigation, and highly cited publications offer better awareness
of the pertinent field and more innovative chances for further research (Shih et al., 2008;
Tosun, 2022).

In this study, we conducted three sequential steps for data collection and evaluation of
the field aiming to identify the trends in the field, identify influential studies/researchers
and provide a guide for future research in the field. These steps are scanning, selecting

and analysis of articles.
Scanning the Literature

As expressed before, the articles related to NST education were gathered from the WoS.
Some keywords were used for searching the literature, in the search option “topic”, as
follows nanotechnology, nanoscience, nanoscale, nanoparticle, and education.
Combinations of different strings of the keywords (“nanotechnology” and “education” or
“nanoscience and education” or "“nanoscale and education” or “nanoparticle and
education”) were used to search the relevant studies. The search was conducted in

December 2021 and resulted in a total of 346 articles.
Selecting the Articles

After the scanning of the literature, the gathered data were checked for unrelated
articles. We further read all articles to guarantee that the sample was a representative
sample of NST studies. All articles were evaluated for their suitability for the aim of
study, and any that didn't directly address NST education were excluded. As a result, a
total of 196 articles was accessed based on the research parameters. After selecting

related articles, the search records were saved in a Win format to include all the essential
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paper information such as paper title, authors’ names and affiliations, abstract,
keywords, year published, times cited and references. The resulting Win file was used for

further data analysis.
Analysis of the Articles

The Win file was uploaded to the VOSviewer program. Then, we performed a bibliometric
analysis including two phases: A quantitative analysis and a network analysis. First, the
quantitative analysis was performed to calculate the basic bibliometric indicators like
number of the articles published by year. Second, the network analysis was performed to
reveal the network visualization of the most used keywords, words in the abstracts, the
highly cited authors, the most cited journals, and the active countries in the field. We
especially focused on the network and “link strength” between the key research units.
VOSviewer was used to examine and visualize the relationship between the research

units in the file.
FINDINGS

As aforementioned, before presenting the network analysis findings, the basic
bibliometric indicators (articles and citations) are analyzed. Trends in publications and
citations are seen as performance indicators of a discipline within the research system
(Aksnes et al., 2019; Hernandez-Torrano & Ibrayeva, 2020). A total of 196 articles with
1700 citations in the field of NST education were accessed from the WoS database.
Figure 1 presents the distribution of the number of the articles by years. According to
Figure 1, the first article was published in 2001 and there was not a consistent increase
in the number of articles during the period of 2001-2007. However, after 2007, there
was a growth of interest in the field, with a significant increase in the number of articles.
In 2012, 22 articles were published, and the articles were cited 190 times. In 2013, the
number of articles decreased dramatically to 12 with a significant decrease in the number
of citations (123 times). After 2013, there was an increasing trend involving the total
number of articles and citations, however this trend was short-lived. Following 2015, the

total number of articles and citations started to decrease again.
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The Distribution of the Number of Articles by Years
The Most Used Keywords in the Articles

After the quantitative analysis, the network analysis was performed. Revealing the
distribution of keywords frequently used in the articles was the target of the first
research question. A map was created based on text data for the most-used keywords
using the VOSviewer software. Minimum number of occurrences of a keyword was
determined as five. The analysis resulted in a total of 29 keywords. Figure 2 presents the
VOSviewer visualization of the co-occurrence of the author keywords network. Each circle
represents a keyword. The size of a circle refers to the total number of the keyword
frequency. Lines refer to co-occurrence links between keywords. Colors refer to clusters
of keywords that are strongly connected to each other by co-occurrence links. The
thickness of the line connecting circles refers to the strength of the relationship between
them. Also, Table 1 represents information about the number of links and total link

strengths of the most-occurred keywords.
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Figure 2

Co-occurrence Network of the Most Used Keywords in the Articles

Table 1

Most-occurred Keywords, Number of Link and Total Link Strengths

Most-occurred keywords Number of links  Total link strength
Nanotechnology 97 227
Hands-on learning 25 127
Upper-division undergraduate 22 114
Graduate education 17 95
Laboratory instruction 15 84

Figure 2 shows that there are five clusters which have more than 2 items. These clusters
are composed of three to seven keywords and frequently include a dominant keyword
(i.e., largest circle). According to Figure 2, the top five most-used keywords are
nanotechnology (f= 97), hands-on learning (f= 25), upper-division undergraduate (f=
22), graduate education (f= 17), and laboratory instruction (f= 15). These keywords can
give hints of the research priorities and interests of researchers in the field of NST
education. Figure 2 also shows the term of nanotechnology has the highest link strength
among all keywords and is highly connected to the terms of hands-on learning, upper-
division undergraduate, graduate education, first-grade undergraduate, and laboratory

instruction, respectively. The strength of the network among these keywords indicates a
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close relationship among them. According to these findings, it can be said that the
articles mostly focused on NST education through hands-on activities for undergraduate

or graduate students in laboratory environments.

The distribution of the keywords by years is presented in Figure 3. Figure 3 shows that
the keywords of first-year undergraduate, hands-on learning, inquiry-based learning,
green chemistry and material science have been becoming popular in recent years. These
keywords can be indicators of the fresh research interests of researchers in the field.
However, the keywords of nanoscience and science education are losing their popularity

among researchers.
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The Distribution of the Articles Using the Keywords by Years
The Most Used Words in the Abstracts

The second research question of the study was about the distribution of the words
frequently used in the abstracts of articles. To determine the words frequently used in
the abstract sections of articles, the database file was uploaded into the VOSviewer
software. Minimum number of occurrences of a keyword was determined as 10. The
analysis resulted in a total of 71 keywords. Then, a map was created based on text data

for the most-used words in the abstract sections. The map is presented in Figure 4.

Figure 4 shows that there are five clusters (red, green, blue, purple and yellow networks)
and there are the top five most-used words which are science (f=126), concepts
(f=124), experiment (f=78), teacher (f=65) and curriculum (f=54). Each cluster included
a dominant word (largest circle), science for purple cluster, concept for green cluster,
experiment for blue cluster, curricula for red cluster and teacher for yellow cluster. The

word of science is highly connected to the words of curriculum, teacher, concept, and
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14 A Bibliometric analysis on nanoscience and nanotechnology education research

university, respectively. The word of experiment is highly connected to the words of
nanoparticle, nanomaterial, and chemistry. The word of concept is highly connected to
the words of scale, surface area, size and curriculum. The strength of the network among
these words indicates a close relationship among them. These findings confirm the
findings of Figure 2. Namely, articles focused on teaching NST concepts for
undergraduate students in laboratory environments. In addition, according to these
findings, it can be said that researchers frequently performed laboratory experiments
(especially at chemistry laboratories) to recognize the core NST concepts (such as scale,

size, and surface area) for undergraduate students.
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Figure 4

The Most Used Words in the Abstracts of the Articles

The distribution of the words in the abstracts by years is presented in Figure 5. Figure 5
shows that the words of nanoparticle, nanomaterial, experiment, synthesis,
characterization, and undergraduate students were popular in recent years. These
keywords can be indicators of the fresh research interests of researchers in the field of
NST education.
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Figure 5

The Most Used Words in Abstract Sections of the Articles by Years

The Most Cited Authors

Determining the most cited authors in the articles was the third research question of the
study. To determine the most-cited authors, a map was created based on text data
using the VOSviewer software. Only authors with 3 or more articles were considered in
the analysis. The analysis resulted in a total of 12 authors. The map is presented in
Figure 6. It presents the VOSviewer visualization of the most cited authors with the circle
size, the link thickness and color, while circle size, line thickness and color refer to the
total number of citations, link strength and clustering, respectively. According to Figure
6, M. G. Jones (citations= 280, articles= 11), R. Blonder (citations= 143, articles= 11),
and R. Taylor (citations= 134, articles= 3) are the top three most-cited authors in this
field. It also shows that there are three clusters (red, blue and green) giving us
information which author has cited each other. As for the link strengths, M.G. Jones has
the highest link strengths with R. Blonder and A. Taylor. Also, R. Blonder has the highest
link strength with S. Sakhnini. The network represents the state of citations between the
most cited and productive authors. Table 2 also shows some additional information about

the most-cited authors in the field of nanotechnology education.
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Figure 6

The Most Cited Authors

In addition, the most cited authors by years were analyzed. Figure 7 shows the
distribution of most-cited authors by years. According to the figure, R. Blonder and S.
Sakhnini are the authors who published the latest articles among the most-cited authors
related to NST education. Their average publication year is 2015 with 11 and 6 articles,
respectively. Also, Dimitris Stavrou and Emily Michailidi are two authors who have been
among the most productive in recent years. They especially studied teaching
nanotechnology in primary education. Besides, R. Taylor, M. G. Jones, and A. Taylor have

the lowest average publication years of 2004, 2009, and 2010, respectively.
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Table 2

michailidi, emily

stavrou, dimitris

taylagpamy

17

albe, ¥irginie
L
2010 2012 2014 2016 2018 2020

Information About the Most-cited Authors in Nanotechnology Education

Name of Institution The number of Average The total link
author citations publication year strength
M. Gail Jones NC State 280 2009 117
University
Ron Blonder Weizmann 143 2015 114
Institute of
Science
Russell Taylor University of 134 2004 35
North Carolina
Amy Taylor University of 88 2011 60
North Carolina
Sohair Weizmann 76 2015 74
Sakhnini Institute of
Science

Co-authorship analysis was also examined to find out in the collaboration between

authors. Figure 8 refers to authors with stronger connections appear grouped into

clusters and represent collaborative networks of authors studying on NST education. The

findings show that there are only seven authors (with three or more publications and

greatest total link strengths) connected with each other. The network in Figure 8

represents that there are three clusters and a few networks of scientific collaboration
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among researchers. The clusters are composed of two or three researchers. The red

cluster has the strongest link strength and includes a leading researcher (M. G. Jones).
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Co-authorship Networks between Authors

The Most Cited Journals

The fourth research question of the study was about the most active journals in the field
of NST education. To determine the most-cited journals, the database file was uploaded
into the VOSviewer software. Minimum number of articles published in the journal was
determined as 4. The analysis resulted in a total of 10 journals. Then, a map was created
based on text data for the most-cited journals. The map is presented in Figure 9. It
shows that the top three journals in terms of total number of citations are Journal of
Chemical Education (citations= 295), International Journal of Science Education
(citations=178) and International Journal of Engineering Education (citations= 167).
However, the top three journals in terms of total number of articles published are Journal
of Chemical Education (articles= 47), International Journal of Engineering Education
(articles= 24), and Journal of Materials Education (articles= 13). These findings show
that Journal of Chemical Education is both the most-cited and most-productive journal
among active journals in the field of NST. This journal accumulates almost 25% of all
articles in the database. The map in Figure 9 shows that there are two clusters
representing the citation networks between journals. The color of the circle in the map

determines the cluster to which the journal has been assigned. Journals in the same
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cluster have stronger citation relationships between them. On the map, the circles
represent journals publishing research on the field, and its size refers to the total number

of citations the journal had.
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Figure 9

The Most-cited Journals in NST Education Research

In addition, the most cited journals by years were analyzed. Figure 10 shows the
distribution of most-cited journals by years. According to the map in the figure, Journal
of Chemical Education and Research in Science and Technological Education are the
journals published the recent articles among the most active journals in the field. Their
average publication years are 2015 and 2016. Besides, International Journal of
Engineering Education has the oldest average publication years with 2009 among the

journals.
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The Most Cited Journals by Years

The Most Productive Countries

Lastly, the most-productive countries in NST education research were determined. To
determine the countries, a map was created based on text data using the VOSviewer
software. Only the countries with 3 or more articles of a source were considered in the
analysis. Also, the minimum number of citations of a country was determined as 10. The

analysis resulted in a total of 14 countries. The map is presented in Figure 11.
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The Most Cited Countries
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The map shows that the most-cited countries in which the authors are employed are the
United States (US) (citations= 931, articles= 95), Israel (citations= 146, articles= 12),
France (citations= 116, articles= 10) and Taiwan (citations= 107, articles= 15). The total
number of citations of the US is higher than the total number of citations of other most
productive countries. According to these findings, it can be said that the US is a leading
country in the field of NST education research. Figure 11 also shows that the US has the

highest link strengths with the countries of Israel, France, and Taiwan.

In addition, the co-authorship network of the most productive countries based on the
total number of articles was examined. Minimum number of articles of and citations of a
country was determined as 3 and 5, respectively. The analysis resulted in a total of 10
countries which were connected to each other. The map is presented in Figure 12. The
map shows the state of collaboration between the most productive countries. In the map,
the circle size refers to the total number of articles, while line thickness and color refer to
link strength and clustering, respectively. The map reveals that there are three clusters,
as follows: countries surrounding the US (the blue cluster), countries surrounding France
(the red cluster), and countries surrounding Denmark (the green cluster). As for the total
link strength, the US as the leading country is highly connected to Israel and France, and
these three countries are the most collaborative countries among the most productive
countries. According to the findings of both the total number of citations and total link
strength, it can be said that the US is the most productive and collaborative country.
However, Figure 12 indicates that there is a limited transnational research collaboration

on NST education research.
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Co-authorship Networks between Countries
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RESULTS AND DISCUSSION

This study presented an overview of the evolution and current state of research in NST
education based on 196 research articles available on the WoS database. Author
keywords, words in abstracts, authors, journals, and countries were used as bibliometric
data of the study. The findings showed that the first article on NST education was
published almost two decades ago in 2001. The author of the article is Stephen J.
Fonash, and it was published in the Journal of Nanoparticle Research. He discussed the
importance of education and training of the nanotechnology workforce in the article. He
also advocated that the society in general, schools, colleges, and universities must
contribute to developing the scientific and engineering workforce. The findings also
showed that there was a relative increase in the number of articles during the period of
2001-2007. The first notable increase occurred in 2006, in which seven articles were
published. Then, the peak productivity was reached in 2012 with 22 articles. However,
after this year a decreasing trend was started in the total number of articles. Similar
trends were observed for the total number of citations by years. According to these
findings, it can be stated that the researchers were quite interested in this field till 2012,

but after 2012 they relatively lost their interest in NST education research.

Findings indicated that nanotechnology, hands-on learning, undergraduate, graduate
education, experiment, and laboratory instruction were the most used keywords in the
articles. In addition, first-year undergraduate, hands-on learning, inquiry-based learning,
and material science were the keywords frequently used in the articles published in
recent studies. These findings showed that hands-on activities were frequently
implemented for teaching NST related concepts. These activities were especially
performed at laboratory environments to teach undergraduate or graduate students
(e.g., Yueh & Sheen, 2009; Russo et al., 2011; Pavel et al., 2012). The laboratories
provided appropriate environments to implement hands-on experiences, and laboratory
exercises represented the hands-on learning aspect of NST related studies. In addition,
there were many articles focusing the fabrication, characterization, properties, and
applications of nanoparticles such as AgNPs and AuNPs through laboratory experiments
(e.g., Amaris et al., 2017; Cea et al., 2016; Perez-Marino et al., 2019). The authors of
these articles claimed that such efforts aimed to educate a well-trained nanotechnology
workforce because of the increasing applications of hanomaterials. Most of these articles
were published in the Journal of Chemical Education. Inquiry-based learning (IBL) was
another keyword among the fresh research interests of researchers. According to the
researchers, they have preferred the IBL to teach NST concepts since it allows students
to build their own knowledge of abstract science topics while also enhancing students’
interest in NST (Cheng et al., 2016; Jones et al., 2006; Paluri et al., 2015).
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As for most productive authors in the field, M. G. Jones and R. Blonder were both
productive and most cited authors. M. G. Jones published 11 articles with 280 citations.
She worked with precollege students on teaching the concepts of size and scale. R.
Blonder published 11 articles with 143 citations. She especially studied on identification
of the essential concepts in NST be taught in high school science and the insertion of
these concepts into school science curriculums. In addition, the collaborative research
networks between authors were examined. There were three clusters, but they are
characterized as small networks. The largest one is formed by three authors with M. G.
Jones, Taylor A. and Taylor R., but the other two networks are formed by only two

researchers each. Thus, collaboration networks are limited in number and size.

According to findings of most active journals in the field, the 196 articles were published
in 53 journals between the years of 2001 and 2021, but there were five journals
published more than 10 articles. Also, three of them were the most active ones with
higher number of articles and citations: Journal of Chemical Education, International
Journal of Engineering Education, and International Journal of Science Education.
Interestingly, none of these journals is a specialized journal on NST education.
Unfortunately, there is not a journal specialized on NST education research in the WoS
database. In addition, Nanotechnology Reviews and Journal of Nanoparticle Research
were the only two journals among most productive journals not specialized on

educational studies, but they also accept studies related to NST education research.

Lastly, the most productive countries in the articles were examined. The findings showed
that the US was the center of the field of NST education research. It had connections
with other most active countries on the map (Figure 11). Although China is the most
productive country in the numbers of articles on nanoscale science and technology in
recent years, the number of articles in the field of hano education is quite limited in this
country. As for research collaboration between countries, there were only 10 countries
which were connected to each other, and the US was the main collaborator of the articles
relevant to NST education. On the other hand, it found that there was a limited research

collaboration between countries on NST education research.

In conclusion, this study aimed to reveal the trends in the field of NST education, identify
influential studies, and determine the productive authors/journals/countries in the field
through a bibliometric analysis. The results of the study provide a comprehensive review
to understand the recent developments in the NST education research. This can be a
useful source for both researchers and educators by presenting the current trends.
However, new studies can be done by using alternative databases (such as Google

scholar or Scopus) to expand the findings of this research.
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SUGGESTIONS

This study provides an overview and effective comprehension of the present state of the
literature on NST education, as well as important insights into the field’s development. In

light of the findings of this research, the following suggestions have been made:

o It is suggested that utilizing teaching methods like IBL or hands-on learning to
teach NST concepts is effective since it allows students to construct their own knowledge

of abstract topics.

o It is suggested more research collaboration between authors and countries.
Researchers may be able to overcome the rising complexity and specialism of scientific
study by collaborating. Collaboration may also allow researchers to handle educational

issues from a variety of angles.

. Every year, a large number of articles on nanotechnology education are published.
There is, however, no journal specializing in NST education research. It is thought that
the establishment of a journal that publishes specifically on NST education will contribute

to supporting studies in this field.

LIMITATIONS

This study also has some certain limitations. First, the bibliometric analysis included the
articles published between the years of 2001 and 2021 and covered by the SCI-E, SSCI
and AHCI indexes. Second, the articles published after December 2021 were not
included. Third, different combinations of the terms of nanotechnology, education,
nanoscience, nanoscale, and nanoparticle were used as search terms to generate sample
articles for the analysis. Lastly, VOSviewer software is used to examine and visualize the
relationship between the indicators of keywords, the words in the abstracts, authors,
journals and countries. The findings presented in this study should be interpreted within

the context of these limitations.
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In this study, it is aimed to determine the metaphors and analogies in the 6th grade
science textbook. The document analysis method, which is one of the qualitative
research methods, was used in the research. The data related to the research consists of
metaphors and analogies in the textbook taught in the 6th grade science course written
between 2021-2022. In the analysis of the obtained data, the content analysis technique
was used. The metaphors and analogies identified by the researchers in the
aforementioned book were presented to 24 science teachers, who are experts in the field
via the internet, and the reliability percentage was calculated as a result of their
opinions, and the reliability rate was calculated as 70.416%. In this calculation, Miles and
Huberman's (1994) reliability equation was used and the value was found to be reliable
according to this equation. As a result, it has been determined that metaphors and
analogies are used very little in the mentioned book.
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EXTENDED SUMMARY

Introduction

Course books are suitable and economical materials in terms of preparing students for
the exam, consolidating the subjects and presenting the information in the curriculum to
the students. (Kete & Acar, 2007). The goal of a textbook designed in accordance with
the curriculum is to integrate and evaluate new information with the student's previous
learning (Aticl et al., 2007). As seen in other textbooks, science books have also been
produced to help students acquire behaviors and goals related to science (Aycan et al.,
2002). In the prepared science textbooks, metaphors and analogies play an important
role in terms of permanence of knowledge and learning of lessons. The origin of the word
metaphor is based on Greek. It is a combination of the words Meta and Pherein.
According to Dewey, he expands this definition by adding the concept of imagination,
which he states as the harmony of the old and the new (Levine, 2005). According to
Taylor (1984), metaphor refers to the object, concept or any situation that people try to
comprehend as a linguistic phenomenon that carries it to different dimensions and
perspectives by associating it with concepts in different fields, and enabling a better
understanding of the situation that was overlooked at first. Many abstract and concrete
concepts are used in daily life. It is very difficult to explain abstract concepts, so the
definitions are made using concrete concepts. In this context, the definition of progeny
concepts is made by making use of metaphors, thus facilitating meaning and
permanence in the mind (Er Tuna & Mazman Budak, 2013). Aydin (2006) defined
metaphor as follows; they are words or phrases used to provide stylistic clarity by
making the desired definition without using the words "like" and "similar". The analogy is
expressed as the stage of reasoning that benefits the learning situation by associating
the subject or situation that people have not encountered before and has no idea, with
the subject or situation they know before (Kayhan, 2009). According to Demirci Gller
(2007), an analogy can be expressed as a way of going from a known situation to the
unknown because analogies are a way of reasoning and reasoning can be expressed as
reaching the unknown from the known situation. In other words, the analogy is the
meaning of knowledge learned in relation to the success of associating new knowledge
with old knowledge (Kesercioglu et al., 2004). Captain and Arslan (2002) stated that in
their study, techniques such as analogies, experiments, models and drama were used to
embody abstract concepts. In line with this information, although analogies and
metaphors have similar features, analogies are a simpler level of analogy and are a
concrete type of analogy. Metaphors, on the other hand, are a more complex and
abstract form of simile. Dikmenli (2010) stated that similar sources and similar points are

targeted and compared clearly, but in terms of metaphor, there is an indirect comparison
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by specifying the interesting features of the target areas that do not align with each
other.. When the literature is examined, there are many scientific studies on analogies

and metaphors. Some of these studies are given below.

Thiele et al. (1995) stated in their study that analogies used in chemistry and biology
textbooks in Australia. Orgill and Bodner (2006) stated how the analogies in 8
biochemistry books were used. During the 2017-2018 academic year, science textbooks
taught from the third to the eighth grade were analyzed and content analysis was carried
out, and analogies in the textbooks were examined (Hidir & Kérhasan, 2018). Dikmenli
(2010) identified and classified analogies in 10 biology books taught in high schools.
Demirci Gller and Yagbasan (2008) examined the analogies in the science textbooks of
primary education grades 4,5,6,7 and 8 and found 89 analogies in total. Calik and Kaya
(2012), on the other hand, examined 16 science books from the 4th grade to the 8th
grade and expressed how the analogies in the books were used. Azizoglu et al. (2014)
identified analogies in physics textbooks from 9th to 12th grades in the 2011-2012
academic year. Similarly, Kobak (2013) stated as analogies in chemistry textbooks from
9th grade to 12th grade. Adnan (2015), examining analogies in the 12th grade biology
textbook, stated that analogies are used more frequently in physiology subjects.
Hedgeoce (1999) examined and discussed the metaphorical concepts related to the
concept of genetics. Jensen (2006) mentioned metaphor categories in various
educational practices in his research. Preambling and Saljé (2007) stated how the
concepts of DNA and gene in popular scientific writings are expressed with metaphors.
Gller (2012) conducted a research that included the metaphorical thoughts of teacher
candidates in order to determine the thoughts of the pre-service teachers about the
science course. Afacan (2011) examined the metaphorical perceptions of pre-service
science teachers about science and science teachers in his research. Aktamis and
Dénmez (2016) studied the metaphorical perceptions of 4,5,6,7 and 8th grade students
in different schools in Izmir, including science lessons, scientists and science teachers.
Gillcan (2021), in her research, examined the metaphors, analogies and theologies in

biology textbooks used in science high schools.
Method

In this study, the document analysis method, which is one of the qualitative research
methods, was used. This method includes the analysis of written sources that give
information about the facts to be investigated (Yildirm & Simsek, 2005). The primary
resource in document review is to collect documents, review, query and analyze
documents (Q'leary, 2004). In educational research, textbooks can be analyzed by
document analysis method. Yildirm and Simsek (2005) discussed document analysis

under five different headings in their research. These are as follows; accessing the
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document, checking whether it is original, understanding the document, analyzing the
data and using the data. By following these five titles, the primary school 6th grade
science textbook was examined separately under the concepts of metaphor and analogy,

and the obtained data were interpreted and the result was reached.
Results and Discussion

How often are metaphors and analogies used in the primary school 6th grade

science textbook?

When Tables 1 and 2 are considered, there are 2 metaphors and 8 analogies in total. The
number of metaphors and analogies in the aforementioned book is very few. Metaphors
and analogies are important concepts in terms of learning and remembering the target
outcome. In order to create more qualified and memorable books, metaphors and

analogies should be given a lot of space.

With which target science concept are metaphors and analogies used in the

primary school 6th grade science textbook?

Considering Tables 1 and 2, metaphors and analogies are used for target concepts such
as planet, muscle and bone, asteroid, star, circle, gland, vibration of sound. However,
metaphors and analogies regarding the majority of the systems in the body, the force
and movement unit, the majority of the sound and properties unit, and the electrical unit
in the book were not used. That's why the narrative remains shallow. There should be

plenty of metaphors and analogies about the aforementioned units.

Under which subject/concepts are metaphors and analogies categorized in the

primary school 6th grade science textbook?

When Tables 1 and 2 are considered, metaphors and analogies are gathered under the
title of the Solar System and Eclipses, Systems in the Body and Sound and Its Properties.
There is no categorization of the concepts of Force and Motion, Matter and Heat, Systems
in the Body and the Health of Systems, and Conduction of Electricity. Metaphors and

analogies should be included in the title of these concepts.

Textbooks are primary sources in terms of making students comprehend the subjects.
Metaphors and analogies are needed in order for the subjects to be embedded in the
minds of the students, to be comprehended and to have a permanent place in the
memory. Metaphors and analogies are a simulation method and increase permanence in
learning. Ekici et al. (2007) stated in their study that analogies used in science lessons
made difficult to understand and abstract science concepts easier to understand. In this
study; when Table 1 and Table 2 are examined, there are 2 metaphors and 10 analogies.
This ratio is quite low considering the overall book. In some units, metaphor and analogy

were not used at all. In particular, metaphors, which are high-level simulation methods,
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are rarely included. Based on these data, there is a uniform narrative in the mentioned
textbook. Thus, since metaphors and analogies are given very little space, students
cannot make a connection between the information in their minds and what they have
just learned. Information is doomed to be forgotten because of the link that cannot be
established. When Table 3 is examined, the majority of teachers who are experts in their
fields agree that the concepts in tables 1 and 2 are metaphors and analogies. This result

was also proven by the fact that the percentage of reliability was 70.416.
Recommendations
In this study, metaphors and analogies in the 6th grade science book were examined.

e A better quality publication can be prepared by examining the science books of

the classes at other levels.

e By examining science books in different countries, metaphors and analogies can

be identified and adapted to National Education books.

e Metaphors and analogies for target concepts can be increased in the science

books to be reprinted.
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Ozet:

Bu calismada 6. sinif fen bilimleri ders kitabinda yer alan metaforlar ve analojilerin tespit
edilmesi amacglanmistir. Arastirmada nitel arastirma yontemlerinden biri olan dokiman
incelemesi yontemi kullanilmistir. Arastirma ile ilgili veriler, 2021-2022 yillar arasinda
arasinda yazilan 6. sinif fen bilimleri dersinde okutulan ders kitabindaki metaforlar ve
analojilerden olusmaktadir. Elde edilen verilerin analizinde ise igerik analizi teknigi
kullanilmistir. Adi gegcen kitapta arastirmacilar tarafindan tespit edilen metaforlar ve
analojiler, alaninda uzman 24 fen bilimleri 6gretmenine internet ortaminda sunulmus ve
onlarin gorusleri neticesinde guvenirlik ylzdesi hesaplanmis ve glvenirlik orani %70.416
olarak hesaplanmistir. Bu hesaplamada Miles ve Huberman’'nin givenirlik esitligi
kullanilmis ve deder bu esitlie gore glvenilir bulunmustur. Sonug olarak adi gecen
kitapta metaforlar ve analojilerin gok az miktarda kullanildidi tespit edilmistir.

Anahtar kelimeler: Metafor, analoji, fen bilimleri ders kitabi.

Sorumlu yazar: Burak CIFTCI, brkcftc71@gmail.com.

GIRIS
Ders kitaplari 6grencileri sinava hazirlama, konularin pekismesi ve 6gretim programinda
yer alan bilgilerin 6grencilere sunulmasi agisindan uygun ve ekonomik materyallerdir
(Kete & Acar, 2007). Ogretim programina uygun sekilde tasarlanan bir ders kitabinin
hedefi, 06drencinin daha o©nceki o6drendikleriyle yeni bilgiyi butinlestirmek ve
dederlendirme imkani vermektir (Atici vd., 2007). Dider ders kitaplarinda rastladigimiz
gibi fen kitaplari da fen bilimleri ile ilgili davranis ve amaclari 6grencilere kazandirmak
igin Uretilmistir (Aycan vd., 2002). Hazirlanan fen bilimleri ders kitaplarinda bilginin
kaliclligi ve derslerin 6dgrenilmesi acisindan metaforlar ve analojiler 6nemli rol
oynamaktadir. Metafor s6zciglnin gegmisi Yunanca'ya dayanmaktadir. Meta ve Pherein
kelimelerinin birlesiminden meydana gelmektedir. Dewey, eskinin ve yeninin birbirlerine
uyumu seklinde belirttigi ve bunlara hayal kavramini ekleyerek bu tanimlamayi
genisletmektedir (Levine, 2005). Taylor'a (1984) gére metafor; insaninin idrak etmeye
calistigi nesneyi, kavrami veya herhangi bir durumu farkli alanlardaki kavramlarla

iliskilendirerek farkli boyutlara ve bakis acgilarina tasiyip, ilk zamanlarda gézden kacan
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durumun daha iyi bir sekilde idrak edilmesini saglayan dilsel bir olgu olarak ifade
edilmektedir. Glnlik hayatta soyut ve somut birgok kavram kullaniimaktadir. Soyut
kavramlari aciklamak oldukca zor olup bu nedenle somut kavramlar kullanilarak
tanimlama yapilir. Bu baglamda metaforlardan faydalanilarak soyut kavramlarin tanimi
yapilir ve boylece anlamlandirma kolaylasir ve zihinde kaliciik saglanabilir (Er Tuna &
Mazman Budak, 2013). Aydin (2006), metaforu séyle tanimlamistir; “gibi” ve “benzer”
kelimelerini kullanmadan istenilen tanimlamayi yaparak Uslup anlasilirhdi saglamak igin
kullanilan sozcik veya sozcik dbekleridir. Analoji; kisilerin 6nceden karsilasmadigi ve bir
fikir sahibi olmadigi konu veya durumu, daha Onceden bildigi konu ya da durumla
iliskilendirip 6grenme durumuna fayda sadlayan fikir yliritme asamasi seklinde ifade
edilir (Kayhan, 2009). Demirci Guller'e (2007) goére analoji, bilinen bir durumdan
bilinmeyene dogru gitme yolu olarak ifade edilebilir ¢link( analojiler bir akil yiritme sekli
olup akil yiritme ise bilinen durumdan bilinmeyene varmak seklinde ifade edilebilir. Bir
baska deyisle analoji yeni bilgilerle eski bilgilerin iliskilendirilme basarisiyla ilgili olarak
ogrenilen bilgi anlamidir (Kesercioglu vd., 2004). Kaptan ve Arslan (2002),
calismalarinda soyut olan kavramlar somutlastirmak igin analojiler, deneyler,
modellemeler ve drama gibi tekniklerden yararlanildigini belirtmislerdir. Bu bilgiler
dogrultusunda analoji ve metaforlarin benzer 6zellikleri olmasina karsin analojiler daha
basit bir dizeyde benzetme olup somut olarak belirtilen bir benzetme c¢esididir.
Metaforlar ise daha karmasik ve soyut bir benzetme seklidir. Dikmenli (2010), analojide
benzer kaynak ve benzer noktalarin hedef alinip net bir sekilde karsilastirma yapildigini
ancak metaforda birbirleri ile uyusmayan hedef alanlarinin ilging 6zellikleri belirtilerek
dolayl bir sekilde karsilastirma yapildigini belirtmistir.Alanyazin incelendiginde analojiler
ve metaforlar ilgili birgok bilimsel calisma mevcuttur. Bu arastirmalarin bazilari asadida

verilmigtir.

Thiele vd. (1995) arastirmalarinda Avustralya’da kimya ve biyoloji ders kitaplarindaki
analojileri ifade etmislerdir. Orgill ve Bodner (2006), 8 adet biyokimya kitabindaki
analojilerin nasil kullanildigini  belirtmislerdir. Hidir ve Kbérhasan, (2018) vyaptigi
calismasinda 2017-2018 egitim 6dretim yilinda Gglncl siniftan sekizinci sinifa kadar
okutulan fen bilimleri ders Kkitaplarn inceleyerek icerik analizi yapiimis olup, ders
kitaplarindaki analojileri ifade edilmisir. Dikmenli (2010), liselerde okutulan 10 adet
biyoloji kitabindaki analojileri tespit edip siniflandirmasini yapmistir. Demirci Gller ve
Yagbasan (2008) calismalarinda ilkogretim 4, 5, 6, 7 ve 8. siniflarin fen bilimleri
kitabindaki analojileri incelemis ve toplamda 89 analoji tespit etmislerdir. Calik ve Kaya
(2012), 4. sinifan 8. sinifa kadar 16 adet fen bilimleri kitabini incelemis olup kitaplardaki
analojilerin nasil kullanildigini ifade etmiglerdir. Azizoglu vd. (2014), vyaptiklari
arastirmalarinda 2011-2012 egitim o6dgretim yilinda 9. siniftan 12. sinifa kadar fizik
kitaplarindaki analojileri tespit etmislerdir. Buna benzer sekilde Kobak (2013) 9. sinifan
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12. sinifa kadar kimya ders kitaplarindaki analojileri belirtmistir. Adnan (2015),
calismasinda 12. sinif biyoloji ders kitabindaki analojileri inceleyerek fizyoloji konularinda
analojilere daha sik basvuruldugunu ifade etmistir. Aykutlu ve Sen (2011), analoji
kullanimina yonelik 39 fizik 6gretmen adayina acik uglu sorular yoneltmislerdir. Demir vd.
(2011), yaptiklar calismada fen bilimleri 6gretmen adaylarinin analoji kullanimina yénelik
gorislerini ve analojileri uygulayabilme yetkinliklerini ifade etmislerdir. Yenice vd. (2018)
vaptiklari calismada fen bilimleri 6gretmen adaylar ile ortadégretim kademesindeki
ogrencilerin biyoloji dersine yonelik kavramlarla ilgili olarak gelistirdikleri anlojileri tespit
etmiglerdir. Hedgeoce (1999), genetik kavrami ile ilgili metaforik kavramlan incelemis
olup tartismaya sunmustur. Jensen (2006), arastirmasinda cesitli egitim
uygulamalarindaki metafor kategorilerinden bahsetmistir. Pramling ve Saljé (2007),
popller olan bilimsel yazilardaki DNA ve gen kavramlarinin metaforlarla nasil ifade
edildigini belirtmislerdir. Gller (2012), sinif 6gretmeni adaylarinin fen bilimleri dersine
iliskin dastncelerini belirlemek amaciyla 6gretmen adaylarinin metaforik distncelerini
kapsayan bir arastirma yapmistir. Afacan (2011), arastirmasinda fen bilimleri 6gretmen
adaylarinin fen dersi ve fen bilimleri 6gretmenlerine dair metaforik algilarini incelemistir.
Aktamis ve Dénmez (2016), izmir'de farkl okullardaki 4, 5, 6, 7 ve 8. sinif égrencilerinin
fen bilimleri dersi, bilim insani ve fen bilimleri 6gretmenlerini kapsayan metaforik
algillarina yo6nelik calisma yapmiglardir. Aydin (2011), arastirmasinda 2010-2011
yillarinda Karabiik Universitesinde egitim géren 615 6grencinin cevre kavramina yoénelik
metaforik algilarini tespit etmistir. Coskun (2010) yaptidi calismada 108 lise 6grencisinin
iklim kavramina vydnelik metaforik goériglerini analiz etmistir. Guler (2012), sinif
o0gretmeni adaylarinin fen bilimleri dersine yonelik distincelerini metaforik agidan
yorumlamistir. Gllcan (2021), arastirmasinda fen liselerinde kullanilan biyoloji

kitaplarindaki metafor, analoji ve teolojileri incelemistir.

Arastirmanin Onemi

Analoji ve metaforda karsilastirmalar, benzerlikler Gzerine kurulur fakat bu islem farkh
yollardan gergeklestirilir (Yenice vd., 2018, s. 17). Bir analoji iki alani agikga karsilastirir,
verilmek isteneni dogrudan gosterir. Bu gosterim, Nakipoglu ve Taber’e (2013) gére
"A'nin B gibi oldugu sdyleniyor." ifadesi seklindedir. Fakat bir metafor, iliskili olmayan
konulari benzer baglantili niteliklerini vurgulayarak karsilastirmayi Gstl kapal bir sekilde
ortllu olarak yapar, alanlar arasinda benzerlikler veya iliskiler aramaz (Duit, 1991; akt.
Yenice vd., 2018, s. 17). Bu durum, Nakipoglu ve Taber’e (2013) gore “A'nin B oldugu

soyleniyor." ifadesi bigimindedir.

Insan beyni daha 6énceden 6§rendigi kavramlarla bilmedigi kavramlan iliskilendirerek

6grenmeye vyatkindir. Yeni karsilagilan kavram ile zihnimizde var olan kavramlara
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benzetilerek siniflandirilip, 6grenilen bilginin kalicilligr artiriir. Bu kalicihdin olusabilmesi
icin metafor ve analojilerden yararlanilir. Literatlr tarandiginda genel olarak fen bilimleri
kitaplarina analoji ve metafor kavramlarina yonelik yeterli sayida arastirma yapilmadigi
gorilmektedir. Ayrica ilkogretim fen bilimleri kitaplarinda metaforlar ve analojilerin
beraber incelendigi arastirmalara rastlaniimamistir. Bu calismayla birlikte alanyazina
katki saglayarak literatirdeki boslugun giderilebilecegi distntlmektedir. Bu dlsinceyle
ilkégretim 6. sinif fen bilimleri ders kitabindaki analojiler ve metaforlar tespit edilerek
kategorize edilip yorumlanacaktir. Bu yorumlamalarda analoji ve metaforlar benzer
ozellik géstermesine ragmen birkag fark ile ayirt edilmektedir. Kazanimlarin metafor veya
analoji olarak katagorize edilmesinde alanyazindan yola cikilarak benzetmenin akla ilk
gelen cagrisimi zihinde olusuyor ise veya gibi, benzer kavramlariyla beraber ifade
ediliyorsa analoji sinifinda gruplandinima vyapilmistir. Ancak benzetimler daha (st
seviyede ise ve soyut bir sekilde ifade ediliyorsa metafor sinifinda gruplandirilma seklinde

olacaktir.
Arastirmanin Amaci

Bu calismada ilkogretim 6. sinif fen bilimleri dersinde okutulan ders kitabinin metaforik ve
analojik bakimdan incelenmesi amaglanmistir. Ders kitabinda kullanilan metaforlari ve
analojileri tespit ederek tespitlerin hangi hedef dogrultusunda ve ne siklikla kullanildigini
acida cikarmak amaclanmistir. Bu amacglar dogrultusunda asadidaki sorulara cevap

aranmaktadir;

1- Ilkégretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler ne siklikla

kullaniimaktadir?

2- Ilkégretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler hangi hedef

fen kavramiyla kullanilmaktadir?

3- Ilkégretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler hangi

konu/kavramlar basligi altinda kategorize edilmektedir?

YONTEM

Calismaninin Deseni/Modeli

Bu calismada nitel arastirma yoéntemlerinden biri olan dokiiman incelemesi ydntemi
kullanilmistir. Bu ydéntem arastirilacak olgular hakkinda bilgi veren yazili kaynaklarin
analizini icermektedir (Yildinm & Simsek, 2005). Dokiiman incelemesi, birincil kaynaklari
kullanarak dokimanlarin toplanmasi, dokiimanlarin gdézden gecirilmesi ve sorgulayarak
analiz yapmaktir (O’leary, 2004). Egitim arastirmalarinda ders kitaplari dokiman
inceleme yodntemiyle analiz edilebilir. Yidinm ve Simsek (2005), arastirmalarinda
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dokiman incelemesini bes farkl baslik altinda ele almislardir. Bunlar sirasiyla séyledir;
dokiimana ulasim, orijinal olup olmadigini kontrol etmek, dokiimani anlama, veriyi analiz
ve verileri kullanma seklindedir. Bu bes baslk takip edilerek ilkogretim 6. sinif fen
bilimleri ders kitabi metafor ve analoji kavramlan altinda ayi ayn incelenip elde edilen

veriler yorumlanarak sonuca ulasiimistir.
Veri Toplama

Arastirmayla ilgili veriler 2021-2022 egitim 6gretim yilinda imam hatip ortaokullarinda
okutulan 6. sinif fen bilimleri ders kitabinda (Demircali & Alkan, 2022) yer alan

metaforlar ve analojilerin incelenmesiyle toplanmistir.
Veri Analizi

Arastirmada verileri analiz ederken; Ilkdégretim 6. sinif fen bilimleri ders kitabindaki
metafor ve analoji kavramlari hangi siklikla kullaniimaktadir? ilkégretim 6.sinif fen
bilimleri ders kitabinda metaforlar ve analojiler hangi hedef fen kavramiyla
kullaniimaktadir? ve ilkégretim 6.sinif fen bilimleri ders kitabinda metaforlar ve analojiler
hangi konu/kavramlar bashdl altinda kategorize edilmektedir? Sorularina cevap
aranmistir. Bu sorularin cevabini bulmak igin icerik analizinden yararlaniimistir. Icerik
analizi, bilgileri kategorize edip ve sonrasinda ortaya c¢ikan gesitli kategorilerin meydana
gelme sikliklarinin karsilastiriimasi olarak ifade edilmektedir (Robson, 2015; Strauss &
Corbin, 1990). Bu analizde 4 farkli islem vardir. Bunlar; a. Veri kodlama, b. Tema
belirleme, c. Kod ve temalarin kategorizesi ve d. Veri yorumlanmasi seklinde ifade
edilmistir (Yildinm & Simsek, 2016). Calismada belirtilen ders kitabinda gecen konular,
metafor ve analoji olarak gruplandiriimis olup bu gruplandirmanin guvenilir olup
olmadigini tespit etmek amaciyla Tablo 1 ve Tablo 2’de gegen ifadeler alaninda uzman
fen dJretmenlerine Google form ile iletilmistir. Ogretmenler konu bazinda metafor ve
analoji siniflandirilmasina katilip katilmadiklarini belirtmislerdir. Arastirmada, adi gegen
kitapta tespit edilen metaforlar ve analojilerin glvenilirligini artirmak igin alaninda uzman
24 fen bilimleri 6gretmeninin gorisleri Google form ile alinmistir. Bu gortsler Miles ve
Huberman’in (1994) givenirlik formulinde; Glvenirlik = [(Go6rus Birligi) + (Gorls Birligi
+ Gorus Ayrihd)] x 100 yerine konulmus ve uyusum ylzdesi hesaplanmistir. Hesaplama
sonrasinda sonug¢ %70’in UGzerinde ise galisma glivenilir kabul edilmektedir. Hesaplanan

uyusum ylzdesi bulgular béliminde verilmistir.
Sinirhhk

Bu galisma 2021-2022 egitim 6gretim vyillari arasinda 6. sinif fen bilimleri dersinde
okutulan ders kitabindaki metaforlar ve analojilerin incelenmesiyle sinirhdir. Bu

sinirlandirma neticesinde asagidaki bulgulara ulagiimistir.
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BULGULAR

Incelenen fen bilimleri 6. sinif ders kitabinda metaforlar ve analojilerin tespiti igin
dokiiman incelemesi teknigi kullanilarak siniflandirma yapilmistir. Verilerin, metafor veya
analoji olarak etiketlenmesinde Tlrkce so6zlikten faydalanilmis olup ginlik hayatta
stirekli kullanilan, kulagimizin asina oldugu ve zihnimizde farkhlik olusturmayan seyler
metafor veya analoji olarak isleme katilmamistir. “soluk borusu”, “idrar borusu”, “kalp
odaciklan” ve “gbzyas! bezi” gibi kavramlar bulgular kismina alinmamistir. Metaforlar
Tablo 1’de, analojiler Tablo 2’de belirtilmistir.

e Tablo 1 incelendiginde iliskilendirilen ifadelerde “gibi, benzer” kavramlarina yer
vermeden daha Ust dizey bir anlatimdan bahsedilmistir. Venlis gezegenin, yon
bulmaya yardimcl oldugu icin Coban Yildizi olarak anilmasi ve vicudumuzdaki
kaslarin calisma sisteminin “Birlikten kuvvet dodar.” atasozi ile iliskilendirilmesi

metafora ornektir.

e Tablo 2 incelendiginde Mars gezegeni kirmizi renkte oldugundan dolayi Kizil
gezegen, benzer sekilde Jupiter devasa bulyuklikte oldugu icin dev gezegen
benzetimi yapilmasi birer analojidir. Asteroitlerin klglik gok cisimlerine
benzetilmesi ve meteorlarin kayan vyildizlara benzetilmesi de analoji 6rnedidir.
Kalbin yumruk kadar biylk olmasi, dolasim sisteminin tasimacilia benzetilmesi,
hipofiz bezinin nohut kadar olmasi ve titresim sonucunda olusan sesin su dalgalar

gibi hareket etmesi analoji olarak adlandirilabilir.

e Tablolardan da anlasilabilecedi gibi 6. sinif fen bilimleri kitabinda metaforlara ve

analojilere gok az yer verilmistir.
Tablo 1

6. Sinif Ders Kitabinda Gegen Metaforlar

Giines Sistemi ve Tutulmalar

1. “Parlak gérinimuinden dolay! halk arasinda "Coban Yildizi" olarak bilinir.”

Viicudumuzdaki Sistemler

2. “ 'Birlikten kuvvet dogar.” atas6zi vicudumuzdaki kaslarin galisma sistemini gok
guzel Ozetlemektedir. Basit bir hareketi gergeklestirmek igin bile kaslar ve

kemikler birlikte calisir.”
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Tablo 2

6. Sinif Ders Kitabinda Gegen Analojiler

Giines Sistemi ve Tutulmalar

4

1. “Mars'in ylzeyi kirmizi renkte toz ve kaya ile kaph oldugu icin “Kizil Gezegen”

olarak bilinir.”

2. “Gezegenlerin en buyuglu oldugu icin “Dev Gezegen” olarak da bilinir. Jipiter,

Dinya'dan yaklasik 11 kat bayutktar.”

3. “Kigik g6k cisimleri grubu olarak da bilinen asteroitler Glnes’in gevresinde,

Jupiter ve Mars'in yoringeleri arasinda dolanmaktadir.”

4. “Gorunlsl sebebiyle meteorlara halk dilinde kayan yildiz da denir.”

Viicudumuzdaki Sistemler
5. “Kalbin buyukligi yumruk kadardir.”
6. “Dolasim sistemini, tasimacilia benzetebiliriz.”

7. “Hipofiz Bezi: Beynin altinda nohut blyUtkltiginde bir bezdir.”

Ses ve Ozellikleri

8. "Titresim sonucu olusan sesler, durgun suya atilan tasin olusturdugu dalgalar gibi

her yone yayilr.”

Tablo 3

6. Sinif Ders Kitabinda Gegen Metafor ve Analojilerin Glvenirlik Yizdesi

Goris birligi (f) Goriis ayrihgi (f) Giivenirlik Yiizdesi (f)

169 71 %70.416

Tablo 2'den glvenirlik ylzdesinin %70.416 oldugu goérilmektedir. Bu deder,Miles ve

Huberman’a (1994) gdére glivenilir kabul edilir.

Isaret edilen givenirli§i kabullerinden sonra ‘arastirmanin amac’’ kisminda belirtilen

sorulara cevaplar bulunmustur. Bu cevaplar asagida sunulmustur.
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Ilkogretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler ne siklikla

kullanilmaktadir? Sorusuna Yonelik Bulgular

Tablo 1 ve 2 incelendiginde adi gecen kitapta toplamda 2 metafor ve 8 adet analoji tespit
edilmis olup kitabin tamami ele alindiginda metafor ve analojilerin sikligi yok denecek

kadar azdir.

Ilkogretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler hangi

hedef fen kavramiyla kullanilmaktadir? Sorusuna Yonelik Bulgular

Tablo 1’deki metaforlar incelendiginde 1. ifade gezegen kavrami, 2. ifade ise kas ve
kemik hedef kavrami altinda kullaniimaktadir. Tablo 2’deki analojiler incelendiginde ise 1
ve 2. ifadeler gezegen, 3. ifade asteroit, 4. ifade yildiz, 5 ve 6. ifadeler dolasim, 7. ifade

salgi bezi, 8. ifade ise sesin titresimi kavramlar adi altinda ele alinmistir.

Ilkégretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler hangi
konu/kavramlar bashgi altinda kategorize edilmektedir? Sorusuna Yonelik

Bulgular

Tablo 1’deki metaforlar incelendidinde 1. ifade Giines Sistemi ve Tutulmalar, 2. ifade ise
Vicudumuzdaki Sistemler bashgi altinda kategorize edilmektedir. Tablo 2’deki analojiler
incelendiginde ise 1, 2, 3, ve 4. ifadeler Glines Sistemi ve Tutulmalar, 5, 6 ve 7. ifadeler
Viicudumuzdaki Sistemler, 8. ifade ise Ses ve Ozellikleri konulari bashgi adi altinda ele

alinmistir.

SONUGC VE TARTISMA

Ilkégretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler ne siklikla

kullaniimaktadir? Sorusuna Yonelik Sonug ve Tartisma

Tablo 1 ve 2 ele alindidinda toplamda 2 metafor ve 8 analoji gérilmektedir. Adi gegen
kitapta metafor ve analoji sayisi oldukga azdir. Metafor ve analojiler hedef kazanimin
o6grenilmesi ve akilda kalmasi acisindan 6nemli kavramlardir. Daha nitelikli, akilda
kalicihgr yuksek kitaplar olusturabilmek icin metafor ve analojilere bol miktarda yer

verilmelidir.

Ilkoégretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler hangi

hedef fen kavramiyla kullanilmaktadir? Sorusuna Yonelik Sonug ve Tartisma
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Tablo 1 ve 2 ele alindiinda gezegen, kas ve kemik, asteroit, yildiz, dolasim, salgi bezi,
sesin titresimi gibi hedef kavramlarina yonelik metaforlar ve analojiler kullanilmaktadir.
Fakat kitapta yer alan vicudumuzdaki sistemlerin godunluguna, kuvvet ve hareket
Unitesine, ses ve Ozellikleri Gnitesinin cogunluguna ve elektrik lnitesine dair metafor ve
analojiler kullanilmamistir. Bu ylizden anlatim si§ kalmaktadir. Adi gecen Unitelere dair

metafor ve analojilere bolca yer verilmelidir.

Ilkogretim 6. sinif fen bilimleri ders kitabinda metaforlar ve analojiler hangi
konu/kavramlar bashgi altinda kategorize edilmektedir? Sorusuna Yonelik

Sonug ve Tartisma

Tablo 1 ve 2 ele alindiginda metafor ve analojiler Glines Sistemi ve Tutulmalar,
Viicudumuzdaki Sistemler, Ses ve Ozellikleri Uniteleri bashd adi altinda toplanmistir.
Kuvvet ve Hareket, Madde ve Isi, Vicudumuzdaki Sistemler, Sistemlerin Saghg: ve
Elektrigin Iletimi kavramlarina dair bir kategorize gériilmemektedir. Bu kavramlar

baslhidinda da metafor ve analojilere yer verilmelidir.

Ders kitaplari, 6grencilere konular kavratma bakimindan birincil kaynaklardir. Konularin
ogrencilerin zihinlerinde yer etmesi, kavranmasi ve bellekte kalici olarak yer edinebilmesi
icin metaforlara ve analojilere ihtiyac duyulmaktadir. Fen bilimleri ders kitaplan
incelendiginde kullanilan analojilerin genel olarak yiksek bir cogunlugunun kitabin
baslarinda kullanildii gortilmus olup (Orgill & Bodner, 2006; Thiele & Treagust, 1994),
bu calismada da benzer bir yaklasim gorilmektedir. Fen bilimleri dersinde 6grencilerin
metafor kullanmalan en etkili ydntemlerden bir tanesidir (Cameron, 2002). Bu sayede
soyut olan ifadeler somutlastiriimis olup 06dgrenme daha etkin hale gelmektedir.
Ogrenmeyi etkin bir hale getiren metafor ve analojiler kitaplarda siklikla yer almakta olup
(Dikmenli vd., 2019) bilimsel 6gretimin merkezindedir. Ogrenciler, metaforik kavramlari
bilimsel ifadeleri 6grenmek amaciyla kullandigi takdirde bu kavramlar bilimsel
6grenmelere katkida bulunmaktadir (Nakipoglu & Poyraz, 2006). Metaforlar ve analojiler
bir benzetim yéntemi olup 6grenmede kalicihdi artirmaktadir. Ekici vd. (2007), yaptiklari
calismada fen dersinde kullanilan analojilerin, anlasilmasi zor ve soyut fen kavramlarini
daha kolay bir sekilde anlasilir hale getirdigini ifade etmislerdir. Bu calismada Tablo 1 ve
Tablo 2 incelendiginde, 2 metafor ve 10 adet analojiye rastlanmaktadir. Bu oran, kitabin
geneli goz onlne alindiginda oldukga azdir. Bazi Unitelerde metafor ve analojiye hig
basvurulmamistir. Ozellikle de (st dizey benzetim yéntemi olan metaforlara yok
denilecek kadar az yer verilmistir. Bu verilerden yola cikarak adi gegen ders kitabinda tek
dlze bir anlatim s6z konusudur denilebilir. Sonug olarak metafor ve analojilere cok az yer
verildiginden &dgrenciler, zihinlerindeki bilgilerle yeni 6grendikleri arasinda bag

kuramazlar. Kurulamayan baddan dolayl bilgiler unutulmaya mahkumdur. Tablo 3
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incelendiginde alaninda uzman 6gretmenlerin ylksek godunlugunun Tablo 1 ve 2’deki
kavramlarin metafor ve analoji olduguna hemfikirdirler. Bu sonug, glivenirlik ylizdesinin

70.416 gecerli olmasiyla da kanitlanmistir.
ONERILER

Bu calismada 6. Sinif fen bilimleri ders kitabindaki metaforlar ve analojiler incelenmistir.

. Diger kademedeki siniflarin fen bilimleri kitabi incelenerek metaforlar ve

analojilere dair farkh calismalar yapilabilir.

. Farkh Ulkelerdeki fen bilimleri kitaplar incelenerek metaforlar ve analojiler tespit

edilip Milli Egitim kitaplarina uyarlanabilir.

. Yeniden basilacak olan fen bilimleri kitabinda hedef kavramlara yoénelik metafor ve

analojiler artinlabilir.
Cikar Catismasi Bildirimi

Yazar(lar); bu makalenin arastirilmasi, yazarlidi ve/veya yayimlanmasina iliskin herhangi

bir potansiyel cikar catismasi beyan etmemistir.
Destek/Finansman Bilgileri

Yazar(lar); bu makalenin arastiriimasi, yazarhigi ve/veya yayimlanmasi igin herhangi bir

finansal destek almamistir.
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Abstract:

In this study, it was aimed to reveal the research tendency in the studies on the views of
teachers on the chemistry course curriculum in Turkey between the years 2007-2022. As
a result of the examination carried out according to the criteria determined for this
purpose, a total of 49 scientific studies, 19 of which were postgraduate theses and 30 of
which were research articles, were reached. The reached studies were analyzed using the
content analysis method with the help of the analysis form created. According to the
results of the analysis, it was understood that the doctoral theses were less in humber
compared to the articles and master's theses, the Turkish writing language was preferred
in all the studies identified, and the most studies were conducted at Atatlrk and Gazi
University. In addition, it was found that the qualitative research method was mostly
used in the studies; the interview form was the most preferred data collection tool, and
the content analysis method was the most preferred data analysis method; it was
concluded that the views of teachers on the 2007 curriculum were examined, along with
the chemistry curriculum at the 9-12 grade level. In the light of all these results, some
suggestions are presented for future studies on the subject of research. As a result, it
was thought that this study could help researchers in the field by showing research
trends.
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EXTENDED SUMMARY

Introduction

Raising individuals with the knowledge, skills and characteristics required by the 21st
century is closely related to the education systems of countries (Basar & Demiral, 2020).
While determining the goals in the education system, the needs of the individuals, the
opportunities and orientations of the society in which they grow up are taken into
consideration (Tekin, 1993). Curriculum, which is one of the most important elements of
education, plays a very effective role in achieving these goals. At this point, curriculum
also needs to respond to the needs and expectations of the time in parallel with the
development of countries (Demir et al., 2017), and it is considered very important to
prepare individuals in accordance with the requirements of the age (Aydin et al., 2019).
For this purpose, studies on curriculum are carried out meticulously in our country as
well as all over the world, and it is seen that these studies have been given more weight
especially with the effect of rapid developments in science and technology since the
2000s. In this context, the Secondary School Chemistry Curriculum was updated in 2007,
2008, 2009, 2011, 2013, 2017, and 2018 by making various arrangements. These
updates took place in the form of radical changes in 2007, 2008, 2009 with the adoption
of the constructivist approach and then minor changes in 2011; in 2013, a more
structural arrangement was made, and various arrangements were made by constructing
a structure in two stages as basic level and advanced level; in 2017 and 2018, it was
seen that some changes took place on the basis of simplification.

As a result, the contributions of the research results, which reflect the views of the
teachers who are the implementers of the program, are considered very important,
especially in terms of revealing and solving the problems experienced in the
implementation of the program. Similarly, there are other studies emphasizing this
situation (Demir et al., 2017; Ekinci & Eroglu Dogan, 2020; Savas & Yildirim, 2022). In
addition, it is thought that the content analysis of the studies in which the opinions of the
teachers are examined can also contribute to create an overview for the researchers
working in the field, on the other hand, to notice the deficiencies and to provide
convenience in a way. Although there are frequent studies in the related literature that
examine the views of teachers on chemistry curriculum, no study has been found in
which direct content analysis of these studies has been done. It has been understood
that the current situation and research trends in the field are revealed by the content
analysis of the studies related to chemistry education (Sari, 2011; Sézbilir, 2013; So6zbilir
et al., 2013; Ulutas et al., 2015). Based on all these, in this study, it was aimed to
examine the studies (2007-2022) on the views of teachers on the chemistry course

curriculum, and for this purpose, answers were sought to the following questions:
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The studies examined within the scope of the research;

. What is the distribution by type of publication?

. What is the distribution by year of publication?

. How is the distribution according to the language of writing?

. How is the distribution according to the university/institution they are enrolled in?
. What is the distribution according to the research method?

. What is the distribution according to data collection tools?

. What is the distribution according to sample size?

. What is the distribution according to the sampling method?

O 0 N O 1 A W N

. What is the distribution of the data according to the analysis method?
10. What is the distribution of the curriculum according to the year and grade level of the

curriculum?
Method

In the research, a literature review was conducted on the studies published between
2007-2022 on the views of teachers on chemistry curriculum. In order to reach the
studies published within the specified date range, the databases of Dergipark, Google
Scholar and YOK-National Thesis Center were searched as of 31.12.2022. While
conducting the research, key concepts such as "chemistry curriculum", "chemistry

course",

chemistry education"”, "chemistry teaching" and "chemistry teacher" were used.
A total of 49 studies with the desired characteristics were evaluated from the studies
reached as a result of the research. Content analysis method was used in the analysis of
the articles and theses reached as a result of the research. At this point, first of all,
studies of similar nature were examined by examining the literature, attention was paid
to theoretical consistency, and an analysis form was created by taking the opinions of
two field experts with doctorate degrees. While creating the analysis form, classification
was made as publication type, publication year, language of writing,
university/institution, research method, data collection tool, sample size, sampling
method, data analysis method, year of the curriculum, and grade level of the curriculum
were considered as separate categories in the form. All the studies evaluated were
subjected to content analysis in line with the categories included in the analysis form,
and the percentage and frequency values for each category were determined and

relevant tables were created.
Results and Discussion

When the publication year findings in the research were examined, it was determined
that there were studies in varying numbers according to the years in the 2007-2022 time
period, and the most studies were conducted in 2014 with seven studies. Kigukézer
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(2016) also obtained a similar result in his study. Although the curriculum was updated
in 2013, it was thought that this situation might be related to the time elapsed since the
implementation of the 2007 curriculum, which was the beginning of the real radical
change. When the studies conducted in 2014 were examined in detail, it was understood
that the result that emerged supports this idea.

When the written language findings in the research were examined, it was seen that the
Turkish language was used in almost all of the studies. Similar results were found in
other studies (Tutar et al., 2017; Uzunbaz, 2019; Yanarates, 2022). It was thought that
this situation arose due to the fact that the universities in our country were mostly
taught in Turkish and that English was not specified as the language of article writing in

most of the journals in our country, so researchers did not prefer English too much.

Considering the university/institution where the studies examined within the scope of the
research were conducted, it was seen that there are 26 different universities/institutions
in total; Atatlirk University and Gazi University were found to be the universities with the
highest number of studies. Considering the type of studies, it was understood that mostly
the articles were made in Atatlirk University and the thesis studies were made in Gazi
University. Ekinci and Eroglu Dogan (2020), Kiglikdzer (2016), Tereci and Bindak (2019)
and Sari (2011) also found that the largest humber of studies were conducted by Gazi
University. This could be attributed to the fact that Gazi University is a well-established,
popular university with a large number of graduates every year and a high potential for
graduate students.

In the studies examined within the scope of the research, it was seen that the most
preferred research method was the qualitative research method, followed by the mixed
and quantitative research method, respectively. Similarly, there were other educational
studies in which the qualitative research method was more preferred (Bostan Sarioglan
et al., 2021; Devran et al., 2021; Dénmez & Gindogdu, 2016; Tereci & Bindak, 2019).
On the other hand, it was observed that quantitative research methods came to the fore
especially in studies conducted in the field of science and chemistry education (Bacanak
et al., 2011; Bozpolat & Erkmen Bolat, 2020; Dogru et al., 2012; Ekinci & Eroglu Dogan,
2020; Karamustafaoglu & Degirmenci, 2018; Kula Wassink & Sadi, 2016; Tutar et al.,
2017; Ulutas et al., 2015; Yanarates, 2022). Although this situation made us think that
researchers in the field of science education tended to do more quantitative research
than qualitative research, it was clear that in recent years, qualitative research method
started to be given more place in research besides the quantitative research method.
Karamustafaoglu and Degirmenci (2018) also drew attention to this situation in their
studies.
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When the data collection tools used in the studies examined within the scope of the
research were examined, it was understood that the interview form was used the most,
followed by the questionnaire form and the scale. Other studies in which the interview
form was frequently used also supported the research result (Akyol, 2021; Ekinci &
Eroglu Dogan, 2020; Saban et al., 2010; Tereci & Bindak, 2019; Kaplan et al., 2022;
Kigukoézer, 2016).

Considering the sample size of the studies examined in the research, it was understood
that the sample size remained in the range of 0-50 in the majority of the studies.
Similarly, Yagan and Cubukgu (2017) found in their research that qualitative studies
were studied with a sample of less than 50. The second place in the sample size in the
study was followed by the range of 51-100. Again, in similar studies, the upper limit of
the most studied sample size was determined as 100 (Dénmez & Gindoddu, 2016;
Késeogdlu & Eroglu Dogan, 2020; Kula Wassink & Sadi, 2016; Tatar et al., 2013; Tutar et
al., 2017; Ulutas et al., 2015). Considering that the studies in which the qualitative
research method was used mostly in this study, and the authors may be inclined to
choose the easily accessible method, the result that the study was conducted with
smaller sample groups was not surprising. It was determined that the most commonly
used sampling method in the examined studies was the purposive sampling method. It
was determined that the same result was reached in similar studies (Ekinci & Eroglu
Dogan, (2020); Kaplan et al., 2022; Tereci & Bindak, 2019; Tutar et al., 2017).

In the studies examined within the scope of the research, it was seen that content
analysis was mostly used as a data analysis method. It was an expected result that the
content analysis method was frequently used in studies where qualitative research was
dominant. Klgukoézer (2016) also emphasized the same point in his research. In addition
to this, the fact that the interview form was mostly used in the studies as a data
collection tool also explained the predominant use of the content analysis method.

When the findings related to the curriculum were examined in the studies examined
within the scope of the research, it was determined that the 2007, then 2013 and 2018
curriculums were examined the most. It was thought that this situation may be due to
the fact that the beginning of the radical change in the chemistry curriculum was with the
2007 curriculum and the time elapsed after the implementation of the program was quite
long. The reason why the 2013 and 2018 curriculum have been examined less in studies
is that the 2013 curriculum was discontinued not too long after it was put into practice; it
was thought that the 2018 curriculum may be related to the fact that it has been
implemented for only four years as the current curriculum. In addition, in some studies,
not specifying the year of the curriculum was considered as an important deficiency.

When the grade levels of the curriculum in the examined studies were examined, it was
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determined that the chemistry course curriculum at the 9-12 grade level were mostly
discussed. Another important issue, which is not reflected in the findings and is planned
to be discussed in detail in another article, is that most of the teachers' opinions in the

examined studies state that the program is intense and time is insufficient.
Recommendations
Suggestions made in line within the results of the research are given below;

The scarcity of doctoral theses on the subject determined in the research was striking. In

this sense, it is recommended to have more doctoral studies.

In the researches, it was determined that the qualitative research method was
predominantly used, while the mixed research method was used less frequently.
However, considering that more detailed and reliable information can be obtained with
the mixed research method, it can be recommended to conduct research in which the

mixed method is used more.

The results of the research reveal that there are some studies in which the research
method was not specified clearly enough. Since this is seen as an important deficiency
for scientific research, the authors should be careful in this regard, especially the
academicians who work as editors and referees in journals should take the necessary
precautions before proceeding to the approval process. In the same way, since the
deficiency in the method section in studies may affect the course of the study, it is
necessary to pay attention to the fact that the method should be written clearly.

In the research, only the studies that could be accessed in the determined databases
could be analyzed. In content analysis, in terms of providing data diversity and
increasing the richness of the study, especially unreachable theses are considered very
important, so it is beneficial to update the studies in the field with frequent intervals.

In the researches, it was seen that the 2018 curriculum was not adequately addressed
within the specified time period; Since the 2018 curriculum is the current curriculum, it is
thought that it will be very useful to conduct more studies on the current curriculum, and
more information can be obtained about the status of the curriculum, especially since the

teachers are practitioners.

Conducting similar studies in a way that is specific to the fields of physics and biology,
which are parts of science, will contribute to a more detailed view of the general situation
in science. In addition, diversifying the topics selected for research will also help to
create a meaningful knowledge in the field.

JOTCSC, Cilt 8, Say1 1, 2023. Sayfa 49-82



Demir, E.

Kimya Dersi Ogretim Programlarina Dair Ogretmen
Gorisleri ile Ilgili Yapilan Calismalarin (2007-2022)
Incelenmesi

Ebru DEMIR!

L Milli EGitim Bakanlidi, Talim ve Terbiye Kurulu Bask., Ankara, ebrudemir@meb.gov.tr,
https://orcid.org/0000-0002-3132-2403

Gonderme Tarihi: 03.02.2023 Kabul Tarihi: 27.03.2023
Doi: https://doi.org/10.37995/jotcsc.1247313

Ozet:

Bu arastirmada, Tirkiye’de 2007-2022 yillari arasinda kimya dersi 6gretim programlarina
dair 6gretmen gorusleri ile ilgili yapilan galismalar, bazi degiskenler agisindan incelenerek
calismalardaki arastirma egdilimini ortaya koymak amaglanmistir. Bu amag dogrultusunda
belirlenen dlgltlere gére tarama yapilarak 19'u lisansustl tez, 30'u arastirma makalesi
olmak Uzere toplam 49 bilimsel galismaya ulasiimistir. Ulasilan galismalar, olusturulan
analiz formu yardimi ile igerik analizi yéntemi kullanilarak analiz edilmistir. Analiz
sonucuna gore makale ve yliksek lisans tezlerine oranla doktora tezlerinin daha az sayida
oldugu, tespit edilen tim galismalarda agirlikli olarak Tlrkge yazim dilinin tercih edildigi
ve en ¢ok calismanin da Atatirk Universitesi ile Gazi Universitesi'nde yapildigi
anlasiimistir.  Bununla birlikte galismalarda nitel arastirma ydnteminin daha c¢ok
kullanildigi; veri toplama araci olarak en gok goériisme formunun, veri analiz yontemi
olarak da en gok igerik analizi yonteminin tercih edildigi; agirhkh olarak da 9-12. sinif
diizeyindeki kimya dersi 6gretim programlarinin butini ile birlikte 2007 yili 6gretim
programina iliskin 6gretmen goérislerinin incelendigi sonucuna ulasilmistir. Tim bu
sonuglarin 1siginda gelecekte arastirma konusuna iliskin yapilabilecek galismalar igin
birtakim 6neriler sunulmustur. Sonug olarak bu galisma ile alandaki arastirmacilara,
arastirma egilimleri gosterilerek yardimci olunabilecegi distniimastar.
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GIRIS

Bilim ve teknolojide yasanan dedisimlere paralel olarak toplumun ihtiyac ve beklentileri
de hizla degismektedir. Bu dogrultuda bireylerin sahip olmalari gereken nitelikler de
dediserek artmaktadir. Ozellikle bilgiyi Ureten ve kullanabilen, elestirel ve analitik
disinen, karsilastigi problemlere kolaylikla ¢dézim Uretebilen, 6zglveni tam, azimli,
kararli, sabirli ve iletisim becerileri yuksek bireylerin yetistirilmesi bir zorunluluk olarak
gorilmektedir. Bu anlamda da hayatimizin vazgegilemez bir gercedi olan egitim,
bireylerin ve toplumlarin gelecedinde dolayisiyla llkelerin gelismesinde son derece 6nemli
bir rol oynamakta (Demir & Nakiboglu, 2021), bireylerin durmaksizin yenilenen bilgi ve

teknolojiye vaktinde erisebilmeleri igin zamanin gerektirdigi kosullara uygun olarak
egitilebilmeleri gerekmektedir (Bozpolat & Erkmen Bolat, 2020).
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GUnumiaz 21. ydzyilda zorunlu kilinan bilgi, beceri ve 0&zelliklere sahip bireylerin
yetistirilmesi, Glkelerin egitim sistemleriyle dogrudan iliskilidir (Basar & Demiral, 2020).
Egitim sisteminde hedefler belirlenirken bireylerin gereksinimleri, yetistigi toplumun
ihtiyaglari, olanaklari ve egilimleri dikkate alinmaktadir (Tekin, 1993). S6z konusu
hedeflerin gerceklestirilmesinde ise egitimin en 6nemli unsurlarindan biri olan 6gretim
programlari oldukga etkili bir rol oynamaktadir. Bu noktada &gretim programlarinin da
Ulkelerin gelismesine paralel olarak zamanin ihtiyagc ve beklentilerine cevap vermesi
gerekmekte (Demir vd., 2017), cadin gereklerine uygun olarak hazirlanmasi da oldukga
onemli gortlmektedir (Aydin vd., 2019). Bu amagla bitliin dinyada yapildigi Gzere,
Ulkemizde de o6dgretim programlarina iliskin calismalar titizlikle ylrutilmekte o6zellikle
2000l yillardan itibaren bilim ve teknolojide yasanan hizli gelismelerin etkisiyle séz
konusu calismalara daha da agirlik verildigi gortlmektedir. Bu baglamda Ortadgretim
Kimya Dersi Ogretim Programi da 2007, 2008, 2009, 2011, 2013, 2017 ve 2018 yilinda
gesitli dizenlemeler yapilarak glncellenmistir. Bu glncellemelerin, yapilandirmaci
yaklasimin benimsenmesiyle beraber 2007, 2008 ve 2009 yilinda kokli degisiklikler
olarak hemen ardindan 2011 yilinda kliglik degisiklikler seklinde; 2013 yilinda daha gok
yapisal bir dizenlemeye gidilerek temel dlizey ve ileri diizeyden olusan iki asamal bir
yapi kurgulanarak cesitli dizenlemeler bigiminde; 2017 yilinda igerik yodunlugunun
azaltilmasi hedeflenerek sadelestirme temelinde ve 2018 yilinda ise klglik diizenlemeler
seklinde gergeklestigi anlagiimaktadir.

Alanyazin taramasi sonucunda kimya dersi 6gretim programlariyla ile ilgili cok sayida
arastirma yapildigi goérilmektedir. Bu arastirmalar genel olarak incelendiginde 6gretim
programlari hakkindaki 6gretmen gorisleri (Akaygin vd., 2016; Aydin 2007; Aydin
2008; Barin 2009; Demir vd., 2017; Demircioglu vd., 2015; Ercan, 2011; Feyzioglu,
2014; izci & Eroglu, 2018; Kurt & Yildirnm, 2010; Mercan, 2014; Ozden 2007; Oztekin &
Er, 2014; Sen & Nakiboglu, 2020; Uce & Sarigayir, 2013; Yadigaroglu & Demircioglu,
2012; Yasar & Sozbilir, 2012; Yasar & Soézbilir, 2013; Yildirim, 2012; Yildinm & Canpolat,
2013; Zan & Secgken, 2014); programlarin icerik olarak incelenmesi/analiz edilmesi
(Aydin, 2010; Aydin vd., 2019; Ayyildiz & Cubukgu, 2022; Ayyildiz vd., 2019; Pekdag &
Erol, 2013; Tazln vd., 2019; Yasar & Sadi Yilmaz, 2020; Zorluoglu vd., 2016; Zorluoglu
vd., 2017) ve program karsilastirmasi (Adlarci Ozdemir, 2021; Demir, 2021; Demircioglu
& Kardes; 2020; Er & Atici, 2016; Yasar & Sozbilir, 2014) seklinde siniflandiniima
yapilabilir. Bu galismalarin blyik bir kisminda programlara iliskin 6gretmen gorislerinin
arastirildidi anlasiimaktadir. Ozellikle 2000'li yillardan bugiine uzanan sirecte bircok
arastirmaci agisindan égretim programlarinin nasil algilanip nasil uygulandigi popduler bir
arastirma konusu olarak gorilmis ve bu anlamda 6gretmenlerin, programin uygulayicisi
olmalari sebebiyle 6gretim programlarina iliskin goérisleri ve programin uygulanisinda

yasadiklari sorunlar yine bircok arastirmaci tarafindan incelenmistir (Erdogan vd., 2013).

JOTCSC, Cilt 8, Say1 1, 2023. Sayfa 49-82



Demir, E.

Sonug olarak 6zellikle programin uygulanisinda yasanan sorunlarin ortaya cikarilabilmesi
ve ¢OzUmlenebilmesi noktasinda dogrudan programin uygulayicisi olan 6gretmenlerin
gorUglerini yansitan arastirma sonuglarinin alana sadlayacagi katkilar oldukca 6nemli
gorilmektedir. Benzer sekilde bu duruma vurgu yapan baska arastirmalar da mevcuttur
(Demir vd., 2017; Ekinci & Eroglu Dogan, 2020; Savas & Yildirim, 2022). Bununla birlikte
o0gretmen gorislerinin incelendigi galismalarin igerik analizinin yapilmasinin da alanda
calisan arastirmacilara genel bir bakis olusturmasi, 6te yandan eksikliklerin fark
edilebilmesi ve bir bakima kolaylik saglamasi anlaminda katki sunabilecegi
dusinilmektedir. 1lgili alanyazinda da kimya dersi 6gretim programlarina iliskin
ogretmen gorislerinin incelendigi galismalar sikga bulunmasina karsin séz konusu
calismalarin dogrudan igerik analizinin yapildidi herhangi bir calismaya rastlaniimamistir.
Alana 6zgl yapilan galismalarda da daha gok kimya egitimine iliskin arastirmalarin igerik
analizi ile alandaki mevcut durumun ve arastirma egilimlerinin ortaya koyuldugu
anlasilmistir (Sari, 2011; Soézbilir, 2013; Soézbilir vd., 2013; Ulutas vd., 2015). Tim
bunlardan hareketle bu arastirmada kimya dersi 6gretim programlarina iliskin 6gretmen
gorusleri ile ilgili yapilan galismalarin (2007-2022) incelenmesi amaglanmis ve bu amagla

asagidaki sorulara cevap aranmistir:
Arastirma kapsaminda incelenen galismalarin;

Yayin tirine goére dagihmi nasildir?

Yayin yilina gére dagilimi nasildir?

Yazim diline gére dagilimi nasildir?

Yapildiklar Universite/kuruma gére dagilimi nasildir?
Arastirma yéntemine gore dagihmi nasildir?

Veri toplama araglarina goére dagilimi nasildir?
Orneklem blyklugine gére dagihmi nasildir?

Ornekleme ydntemine gore dagihmi nasildir?

O @ N GnhA whNH=

Veri analiz ydntemine gére dagilimi nasildir?

=
o

. Ogretim programininin yili ve sinif diizeyine gére égretim programina iliskin dagilimi

nasildir?

YONTEM

Arastirmanin Modeli

Turkiye’'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen gorislerinin incelendidi arastirmalarin genel edilimini ortaya koymak amaciyla
yapilan bu arastirmada tarama modeli tlirlerinden genel tarama modeli kullaniimistir.

Tarama modelleri, gegmiste ya da buglin var olan bir olay veya durumun kendi kosullari
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icerisinde ve var oldugu sekliyle ele alinmasini temel alan; bir grubun birtakim
Ozelliklerini tespit etmek amaciyla verilerin elde edilmesini 6ngdren bir arastirma
yaklasimidir. Genel tarama modeli ise ¢ok sayida elemandan olusan bir evrende, evren
hakkinda genel bir yargiya ulasmak amaciyla evrenin timiinden veya ondan alinacak bir
grup Uzerinde yapilacak tarama dizenlemeleridir (Karasar, 2020).

Evren ve Orneklem

Arastirmada hedef evreni, Tlrkiye’de 2007-2022 yillari arasinda kimya dersi 6gretim
programlarina yonelik 6gretmen gorislerinin incelendigi galismalar; ulasilabilir evreni de
internet Uzerinden ulasilabilen s6z konusu calismalar olusturmaktadir. Arastirmada
o6rneklem seciminde calismalarin tam metnine internet Uzerinden (cretsiz olarak
ulagilabilmesi, calismalarin acgik erisimli olmasi gibi hususlara dikkat edildiginden amagli
Ornekleme vydntemlerinden olan uygun ©&6rnekleme ydntemi kullanilmistir. Uygun
ornekleme ybénteminde arastirmaci tarafindan yakin ve/veya ulasiimasi kolay olanin ve
ayni zamanda uygun olanin segilmesi durumu s6z konusudur. Bu dogrultuda arastirmanin
orneklemini; internet araciligiyla ulasilan, 2007-2022 yillari arasinda kimya dersi 6gretim
programlarina ydnelik 6gretmen gorislerinin incelendigi 49 galisma olusturmaktadir.

Veri Toplama Siireci

Arastirmada kimya dersi 6gretim programlarina yonelik 6gretmen goérisleri ile ilgili 2007-
2022 yillari arasinda yayimlanmis calismalara iliskin alanyazin taramasi yapilmistir.
Arastirmanin glncelligini saglamak amaciyla 2007 vy ve sonrasindaki vyillarda
yayimlanan kimya dersi 0gretim programlar da dislntlerek 2007-2022 tarih aralgi
belirlenmigstir. Belirlenen tarih araliginda yayimlanmis calismalara ulasabilmek igin
31.12.2022 tarihi itibaryla Dergipark, Google Akademik ve YOK-Ulusal Tez Merkezi veri
tabanlarinda “kimya dersi 6gretim programi”, “kimya Odgretim programi”, “kimya
programi”, “kimya mifredati”, “kimya dersi”, “kimya egitimi”, “kimya o6dretimi” ve
“kimya 6gretmeni” gibi anahtar kavramlar kullanilarak tarama yapilmistir. Yapilan tarama
sonucunda ulasilan c¢alismalardan istenilen &zelliklerde olan toplam 49 cgalisma
dedgerlendirmeye alinmistir. Bu noktada 6ne c¢ikan hususlardan ilki, tarama sonucunda
istenilen ozelliklere uygun oldugu héalde tam metnine ulasilamayan ve erisime agik
olmayan calismalarin dederlendirmeye alinmamis olmasidir. Ozellikle bildiri kitabi
icerisinde yer alan konu ile iliskili bildirilerin tam metinlerine ulasilamamistir. ikinci bir
husus ise tarama sonucunda ulasilan bes tez c¢alismasi, sonrasinda her bir tez
calismasindan makale yazilmis olmasi dolayisiyla tez ve makale ile ayni arastirmanin
temsil edilmesi sebebiyle dederlendirmeye alinmamis vyalnizca makale halleri
degerlendirmeye alinmistir. Bir digeri de yine tarama sonucunda ulasilan galismalardan
0gretmen adaylari ile yapilmis olanlar dederlendirmeye alinmamistir. Son olarak

arastirmanin tamamini kapsamayip vyalnizca bir béliminde kimya dersi 06gretim
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programlarinina ydnelik gerek igcerik gerek programin amaci ve uygulanisi noktasinda
O0gretmen gorUslerinin yer aldigi ve yine dolayl olarak da olsa arastirma igerisinde bu
hususlarin gectigi nitelikteki tim galismalar dedgerlendirmeye alinmistir.

Veri Analizi

Arastirmada tarama sonucunda ulasilan makale ve tezler igin igerik analizi ydntemi
kullanilmistir. Icerik analizi, en yalin ifadeyle insanlarin yazdiklarinin acik talimatlar
dogrultusunda kodlanarak sayisallastirmasidir (Balci, 2004). Icerik analizi igin temel
nokta, benzerlik gésteren verilerin bazi kavram ve temalar bigiminde bir araya getirilmesi
ve anlasilir sekilde dizenlenip yorumlanmasidir (Yildinm & Simsek, 2011). Tavsancil ve
Aslan’a gore de (2001) icerik analizi, s6zel ve yazili materyallerin nesnel olarak ve de
sistematik bir bigimde incelenmesine imkan saglayan bilimsel bir yaklasimdir. Bu yéntem,
incelenen galismalarin hangi yonde ve nasil bir egilim gdsterdiginin belirlenebilmesinde
oldukga etkili olurken alandaki arastirmacilar igin de hem kolaylk saglamakta hem de yol
gosterici olmaktadir. Bu calismada verilerin analizi icin 6ncelikle alanyazin taramasi
yapilarak benzer nitelikteki cgalismalar incelenmis, kuramsal olarak tutarliliga dikkat
edilmis ve doktora derecesine sahip iki alan uzmaninin goérigsleri de alinarak bir analiz
formu olusturulmustur. Analiz formu olusturulurken yayin tird, yayin yili, yazim dili,
yapilan Universite/kurum, arastirma yoéntemi, veri toplama araci, érneklem buyUkliga,
ornekleme yontemi, veri analiz ydontemi, 6gretim programinin yili, sinif dizeyine goére
0gretim programi seklinde siniflandirma yapilmis ve de tim bu hususlar formda ayri birer
kategori olarak duasltnilmistir. Dederlendirmeye alinan tim arastirmalar, analiz
formunda yer alan kategoriler dogrultusunda icerik analizine tabi tutulmus ve tim
kategorilere iliskin ylizde/frekans dederleri belirlenerek ilgili tablolar olusturulmustur.

Arastirmanin gegerlik ve glvenirligi noktasinda analiz formunda yer alan tim kategoriler
ve takip edilen yol detayli bir bigimde agiklanmistir. Arastirma slrecinde ele gegen
veriler, arastirmacinin yani sira kimya editimi alaninda doktora derecesine sahip iki alan
uzman tarafindan analiz edilmis ve ardindan karsilastirma yapilmistir. Bu amagla Miles
ve Huberman’in (1994) formuli (Givenirlik = goris birligi / gorus birligi + goris ayrihg)
kullanilarak arastirmaci ile uzmanlar arasinda %92 oraninda uyum oldugu anlasiimistir.
Daha sonra arastirmaci ve uzmanlar tarafindan farkli dederlendirilen bdélimler tekrar
gOzden gegcirilerek goris birligi saglanmis ve bu dogrultuda son dizenlemeler yapilmistir.
Farkh degderlendirilen bolimlerin ise bazi galismalarda 6zellikle nitel, nicel ve karma
ybntemlerin net olarak belirtiimemesinden ve yine benzer sekilde galismalarda Ustu

kapali gecilen bolimlerden kaynakl oldugu distndlmustr.
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BULGULAR

Bu bdélimde arastirma kapsaminda belirlenen ydnteme gére ulasilan verilerin analizi
sonucunda elde edilen bulgulara yer verilmistir. Arastirma sorulari dodrultusunda
siniflandirilan bulgular, asagida ilgili baslklar altinda tablolar halinde yorumlariyla birlikte

sunulmustur.
Arastirma Kapsaminda Incelenen Calismalarin Yayin Tiiriine Iliskin Bulgular

Turkiye’'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yonelik
O0gretmen gorislerinin incelendigi calismalarin yayin tirine iliskin elde edilen bulgular

Tablo 1’de verilmistir.

Tablo 1
Arastirma Kapsaminda Incelenen Calismalarin Yayin Tiriine Gére Dadgilimi

Yayin Tiirii f %

Yiksek Lisans Tezi 11 22,5
Doktora Tezi 8 16,3
Makale 30 61,2
Toplam 49 100

Tablo 1 incelendiginde konuya iliskin 2007-2022 vyillari arasinda yapilan galismalarin
11'inin (%22,5) ylksek lisans tezi, 8'inin (%16,3) doktora tezi, 30’'unun da (%61,2)
makale oldugu gorilmektedir. Makale ve ylksek lisans tezine oranla daha az sayida
doktora tezi yapilmis olmasi, arastirma konusuna iliskin doktora tezi yapma egiliminin
digerlerine oranla daha az oldugunu gdstermektedir. Bununla birlikte veri toplama
slirecinde ulasilan (¢ doktora ve iki ylksek lisans tezinin daha bulundugu ve tezlerden
turetilen makalelerin arastirma kapsamina déahil edilmesi sebebiyle s6z konusu tezlerin

arastirmada yer almadigdi gercedi de dikkate degerdir.
Arastirma Kapsaminda Incelenen Calismalarin Yayin Yilina iIliskin Bulgular

Turkiye’'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen goérislerinin incelendigi galismalarin yayin yilina iliskin elde edilen bulgular
Tablo 2'de verilmistir.
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Tablo 2
Arastirma Kapsaminda Incelenen Calismalarin Yayin Yilina Gére Dagilimi

Yayin Yih Yiiksek Lisans Doktora Tezi Makale Toplam
Tezi

f f f f %
2007 2 2 4,1
2008 1 1 2
2009 1 1 2
2010 2 2 4 8,2
2011 2 2 4 8,2
2012 1 1 3 5 10,2
2013 1 4 5 10,2
2014 1 1 5 7 14,4
2015 1 2 3 6,1
2016 2 1 3 6,1
2017 1 1 2 4,1
2018 2 2 4,1
2019 1 1 2
2020 2 1 5 10,2
2021 3 6,1
2022 1 2
Toplam 11 8 30 49 100

Tablo 2 incelendiginde en fazla galismanin yedi galisma (%14,4) ile 2014 yilinda, en az
calismanin ise birer calisma (%2) ile 2008, 2009, 2019 ve 2022 yillarinda yapildigi
gorilmektedir. Bununla birlikte 2009-2014 ile 2020-2021 yillari arasinda toplam on bir
ylksek lisans tezi yapildigi, 2012 yili ile 2014-2017 ve 2019-2020 yillari arasinda da
toplam sekiz doktora tezi yapildigi; diger yillarda ise arastirma konusuna iliskin herhangi
bir tez galismasi yapilmadigi anlasilmaktadir. En fazla makale galismasinin ise bes galisma
ile 2014 yilinda yapildigi gorilmektedir.

Arastirma Kapsaminda Incelenen Calismalarin Yazim Diline Iliskin Bulgular

Turkiye'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen gorislerinin incelendigi galismalarin yazim diline iliskin elde edilen bulgular

Tablo 3'te verilmistir.
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Tablo 3

Arastirma Kapsaminda Incelenen Calismalarin Yazim Diline Gére Dagilimi

Yazim Dili Yiiksek Lisans Tezi Doktora Tezi Makale Toplam

f f f f %
Tiarkge 11 5 30 46 %93,9
Ingilizce 3 3 %6,1
Toplam 11 8 30 49 100

Tablo 3 incelendiginde calismalarin 46’sinda (%93,9) yazim dili olarak Turkge'nin
kullanildidi, yalnizca 3 galismada (%6,1) Ingilizce dilinin tercih edildidi gérilmektedir. Bu
¢ calismanin da Ingilizce editim veren bir (niversitede yapilmis doktora tezi oldugu
anlasiimistir.

Arastirma Kapsaminda Incelenen Calismalarin Yapildiklari Universiteye/Kuruma

Iliskin Bulgular

Turkiye'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen gorislerinin incelendigi galismalarin yapildiklar Gniversite/kuruma iliskin elde
edilen bulgular Tablo 4’te verilmistir. S6z konusu calismalarda birden fazla yazar olmasi
durumunda ilk yazar dikkate alinarak degerlendirme yapilmistir.

Tablo 4

Arastirma Kapsaminda Incelenen Calismalarin Yapildiklari Universite/Kuruma Goére
Dagilimi

Universite Adi Yilksek Doktora Makale Toplam

Lisans Tezi

Tezi
f f f f %
Atatiirk Universitesi 2 4 6 12,3
Gazi Universitesi 3 2 5 10,3
Karadeniz Teknik Universitesi 1 1 2 4 8,3
Balikesir Universitesi 1 2 3 6,2
Ortadogu Teknik Universitesi 3 3 6,2
Hacettepe Universitesi 2 1 3 6,2
MEB 3 3 6,2
Ahi Evran Universitesi 2 2 4,1
Kilis 7 Aralik Universitesi 2 2 4,1
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Tablo 4 incelendiginde en fazla calismanin (6-%12,3) basta Atatiirk Universitesi olmak
tizere Gazi Universitesi (5-%10,3) ve Karadeniz Teknik Universitesi (4-%8,3) tarafindan
yapildigi gorilmektedir. Bunlarn sirasiyla lgcer arastirma (%6,2) ile Balikesir Universitesi,
Ortadogu Teknik Univeristesi, Hacettepe Universitesi ve MEB; ikiser arastirma (%4,1) ile
Ahi Evran Universitesi, Kilis 7 Aralik Universitesi ve Marmara Universitesi; birer arastirma
(%2) ile de diger Universitelerin takip ettigi anlasiimaktadir. En fazla doktora ve ylksek
lisans diizeyinde calismanin da sirasiyla Ortadogu Teknik Universitesi ve Gazi Universitesi
tarafindan yapildidi yine en fazla makale galismasinin da Atatirk Universitesi tarafindan
yapildigi belirlenmigtir.

Arastirma Kapsaminda Incelenen Calismalarin Arastirma Yontemine Iliskin

Bulgular

Turkiye'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen gorislerinin incelendigi calismalarin arastirma yoéntemine iliskin elde edilen

bulgular Tablo 5’te verilmistir.
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Tablo 5

Arastirma Kapsaminda Incelenen Calismalarin Arastirma Yéntemine Gére Dagilimi

Arastirma Yontemi Arastirma f %
Modeli/Deseni

Nitel Yontem Durum galismasi 18 36,7
Tarama 4 8,2
Olgubilim (Fenomenoloji) 1 2
Modeli belirtiimemis 12 24,6
Toplam 35 71,6

Nicel Yontem Tarama 6 12,3
Toplam 6 12,3

Karma Yontem Tarama 2 4,1
Durum galismasi 1 2
Aciklayici ardisik desen 1 2
Yakinsak paralel desen 1 2
Kegfedici siral karma 1 2
desen
Eszamanh yuvalanma 1 2
Modeli belirtiimemis 1 2
Toplam 8 16,1

Toplam 49 100

Tablo 5 incelendiginde calismalarda en ¢ok nitel arastirma yonteminin (%71,6) ve
ardindan karma yoéntemin (%16,1) kullanildigl, nicel arastirma ydnteminin ise en az
kullanilan yéntem (%12,3) oldugu gorilmektedir. Nitel arastirma yonteminin kullanildigi
calismalar incelendiginde en gok durum galismasi modelinin (%36,7) tercih edildigi, bunu
sirasiyla tarama (%8,2) ve olgubilim (%2) modellerinin izledigi; calismalarin %?24,6'sinda
ise arastirma modelinin belirtiimedigi anlasiimistir. Nicel arastirma ydénteminin kullanildigi
calismalar incelendiginde de yalnizca tarama modelinin (%12,3) tercih edildigi; karma
yontemin kullanildigi calismalar incelendiginde ise en gok tarama modelinin (%4,1) tercih
edildigi; durum calismasi (%?2), aciklayicl ardisik desen (%?2), yakinsak paralel desen
(%2), kesfedici sirali karma desen (%2) ve eszamanli yuvalanma (%?2) arastirma
modellerinin de esit olarak tercih edildigi, bir gaismada da (%2) arastirma modelinin
belirtiimedigi goérilmustar.
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Arastirma Kapsaminda Incelenen Calismalarin Veri Toplama Araclarina Iliskin

Bulgular

Turkiye’'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o6gretmen goruslerinin incelendigi galismalarin veri toplama araglarina iliskin elde edilen

bulgular Tablo 6’da verilmistir.

Tablo 6
Arastirma Kapsaminda Incelenen Calismalarin Veri Toplama Araclarina Gére Dagilimi

Veri Toplama Araglari f %
Gorisme formu 17 34,8
Anket formu 6 12,3
Olcek 6 12,3
Anket formu + Goériisme formu 5 10,2
Dokiiman analizi + Goértisme formu 4 8,2
Gorusme formu + Gézlem + Aktivite + Icerik gdsterimi 3 6,1
Gorisme formu + Goézlem 2 4,1
Anket formu + Olgek 1 2
Olcek + Goriisme formu 1 2
Anket + Olgek + Gérisme formu + Godzlem 1 2
Gorisme formu + Goézlem + Senaryolar 1 2
Gorisme formu + Goézlem + Rapor + Materyal 1 2
Envanter (Kisisel bilgiler + Olcek + Test) + Gériisme formu 1 2
Toplam 49 100

Tablo 6 incelendiginde galismalarda veri toplama araci olarak en gok goriisme formunun
(%34,8) kullanildigi; bunu calismalarda esit olarak kullanilan (%12,3) anket formu ve
Olcegin takip ettigi gortlmektedir. Calismalarda kullanilan diger veri toplama araglarinin
ise tek bir veri toplama araci olmadigi, farkh veri toplama araglarinin birlikte kullanildigi
anlasilmistir.  Ozellikle gérisme formunun baska veri toplama araclar ile birlikte
calismalarda yodun olarak (%40,6) kullanildigi anlasilmistir. Bu durumun, calismalarda
katilimcilarin  6zellikle 6gretmen olmasi ve calismalarin goris alinmasi (zerine
kurgulanmasi nedeniyle oldugu aciktir. Benzer sekilde goéris alinmasi, bir durumun
betimlenmesi vb. amagla anket formu ve olgedin de yine galismalarda yogun olarak
kullanildigr anlasiimistir.

Arastirma Kapsaminda Incelenen Calismalarin Orneklem Biiyiikliigiine Iliskin

Bulgular

Turkiye’'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yonelik
o0gretmen gorislerinin incelendigi galismalarin 6rneklem buytkligine iliskin elde edilen

bulgular Tablo 7’de verilmistir.
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Tablo 7
Arastirma Kapsaminda Incelenen Calismalarin Orneklem Bliytikligiine Gére Dagilimi

Orneklem Sayisi f %

0-50 32 65,3
51-100 6 12,2
101-150 4 8,2
151-200 3 6,1

201 ve Uzeri 4 8,2
Toplam 49 100

Tablo 7 incelendiginde arastirma kapsaminda ele alinan 49 cgalisma igerisinde 32
calismada o6rneklem sayisinin 50'nin altinda (%65,3), 6 calismada 51-100 arasinda
(%12,2), 4 calismada 101-150 arasinda (%S8,2), 3 calismada 151-200 arasinda (%6,1),
4 calismada da 201 ve lzeri (%8,2) oldugu tespit edilmistir. Bu durumda calismalarda
daha gok tercih edilen 6rneklem sayisinin, 0-50 arasinda (%65,3) oldugu anlasiimistir.
Bununla birlikte 6rneklem grubu icerisinde 6gretmenlerin yani sira o6grenciler ve
dokimanlarin da yer aldigi bazi galismalarda yalnizca 6gretmenler sayillmistir. Her ne
kadar bazi arastirmalarda yazili kaynaklarin da 6rneklem igerisine dahil edildigi gorilse

de arastirmanin amaci dogrultusunda burada tercih edilmemistir.

Arastirma Kapsaminda Incelenen Calismalarin Ornekleme Yontemine Iliskin

Bulgular

Turkiye'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen goruslerinin incelendigi galismalarin érnekleme ydntemine iliskin elde edilen

bulgular Tablo 8’de verilmistir.

Tablo 8
Arastirma Kapsaminda Incelenen Calismalarin Ornekleme Yéntemine Gére Dadilimi

Ornekleme Yontemi f %

Belirtiimemis 18 36,7
Amach 12 24,6
Uygun 7 14,3
Maksimum cesitlilik 3 6,1
Kolay ulasilabilir 3 6,1
Rastgele 2 4,1
Tesadufi 2 4,1
Azami gesitlilik 1 2

Kolay ulasilabilir + Amach 1 2

Toplam 49 100

Tablo 8 incelendiginde arastirma kapsaminda ele alinan galismalarin ¢cogunda (%36,7)
ornekleme ydnteminin belirtiimedigi; belirtilen galismalar igerisinde de en gok amach
ornekleme yonteminin kullanildigi (%24,6) ve bunu sirasiyla uygun 6rnekleme (%14,3);
maksimum cesitlilik ile kolay ulasilabilir (%6,1); esit oranlarda (%4,1) rastgele, tesadfi
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ve yine esit oranlarda (%2,1) azami gesitlilik, kolay ulasilabilir érnekleme ile birlikte

amagli érnekleme drnekleme ydnteminin takip ettigi belirlenmistir.

Arastirma Kapsaminda Incelenen Calismalarin Veri Analiz Yontemine Iliskin

Bulgular

Tarkiye'de 2007-2022 vyillari

o0gretmen gorislerinin incelendigi calismalarin veri analiz yontemlerine iliskin elde edilen

bulgular Tablo 9’da verilmistir.

Tablo 9

arasinda kimya dersi

O6gretim programlarina yoénelik

Arastirma Kapsaminda Incelenen Calismalarin Veri Analiz Yéntemine Gére Dadilimi

Veri Analiz Yontemi f %

Icerik Analizi Kodlama 10 20,5
Kodlama/Frekans 5 10,3
Frekans-Ylzde 3 6,1
Kodlama/Frekans-Ylizde 2 4,2
Frekans 1 2

Icerik Analizi + Istatistiksel Kodlama/Frekans-Ylzde 1 2
Frekans-Ylzde/t-Testi 1 2
Kodlama/Ki-kare Testi/t-Testi/ANOVA 1 2
Kodlama/Frekans-Yuzde/ 1 2
t-Testi/ANOVA/Kolmogorov-Smirmov
Testi/Mann-Whitney U Testi/Kruskal
Wallis H Testi/Levene Testi

Dokiiman Analizi + Icerik Kodlama/Frekans 1 2

Analizi

Betimsel Analiz Frekans-Ylzde 2 4,2
Frekans 2 4,2
Yuzde 1 2
Kodlama/Frekans 1 2

Betimsel Analiz + Icerik Analizi Kodlama 2 4,2
Kodlama/Frekans-Yuzde 1 2

Betimsel Analiz + Icerik Analizi Kodlama/Frekans-Yiizde 1 2

+ Istatistiksel

Betimsel Analiz + Istatistiksel Kodlama/t-Testi/ANOVA/Mann- 1 2
Whitney U Testi/Kruskal Wallis H Testi

Istatistiksel Frekans-Ylizde 4 8,3
Frekans-Ylzde/Aritmetik Ortalama 1 2
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Frekans-YlUzde/Ortalama/t- 1 2
Testi/ANOVA/Kruskal Wallis H Testi
Frekans-YlUzde/Ki-kare Testi/t- 1 2
Testi/ANOVA

Frekans-YlUzde/Aritmetik 1 2

Ortalama/Kolmogorov-Smirnov
Testi/t-Testi/ANOVA/Mann-Whitney U
Testi/Kruskal Wallis H Testi/Tukey

HSD ve LSD Coklu Karsilatirma

Testleri

Kolmogorov-Smirnov Testi/Shapiro 1 2
Wilks Testi/t-Testi/ANOVA/Scheffe

Post-Hoc Testi/Mann-Whitney U

Testi/Kruskal Wallis H Testi

Frekans-Ylzde/t-Testi/ANOVA 1
Tdmevarim Analizi 1
Timdengelim Analizi 1
Toplam 49 100

Tablo 9 incelendiginde arastirma kapsaminda incelenen galismalarda en gok kullanilan
veri analiz yonteminin igerik analizi (%43,1) oldugu, bunu istatiksel yéntemlerin (%20,3)
ve betimsel analizin (%12,4) takip ettigi goriilmektedir. Bununla birlikte s6z konusu veri
analiz yontemlerinin bazi calismalarda birlikte de kullanildigi (%20,2) ve bir calismada
dokiiman analizinin de bu siniflamaya eslik ettigi gértlmustir. Bunlarin disinda veri analiz
ybntemi olarak tabloda yer alan timevarim analizi ile timdengelim analizinin de yalnizca
birer calismada (%2) kullanildi§i belirlenmistir. Incelenen calismalarin arastirma
yontemlerine bakildiginda o6zellikle karma ve nitel arastirmalarda igerik analizi ve
betimsel analizin ve yine karma ve nicel arastirmalarda ise istatistiksel ydntemlerin
siklikla kullanildi§i anlasiimistir. Icerik analizi, betimsel analiz ve istatistiksel yéntemlerde
de ortak olarak en gok frekans-ylizdenin 6ne giktigi gorilmastar.

Arastirma Kapsaminda Incelenen Calismalarin Ogretim Programina Iliskin

Bulgular

Turkiye’'de 2007-2022 vyillari arasinda kimya dersi 0dgretim programlarina yodnelik
o0gretmen goruslerinin incelendigi calismalarin 6gretim programina iliskin elde edilen
bulgular Tablo 10'da, sinif diizeyine gore 6gretim programina iliskin elde edilen bulgular
ise Tablo 11’de verilmistir.
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Tablo 10

Arastirma Kapsaminda Incelenen Calismalarin Ogretim Programinin Yilina Gére Dagilimi

_Ogretim Programi Yili f %
1992 3 6,1
2007 14 28,6
2008 3 6,1
2011 3 6,1
2013 7 14,3
2018 7 14,3
1985/1992/2007 1 2
2007/2008 1 2
2007/2008/2009 6 12,3
Belirtiimemis 4 8,2
Toplam 49 100

Tablo 10 incelendiginde arastirma kapsaminda ele alinan galismalarin blylk bir kisminda
(%28,6) 2007 yili dgretim programinin dederlendirildidgi, bunu 2013 (%14,3) ve 2018
(%14,3) yih 6gretim programlarinin takip ettigi goértlmustir. Bazi calismalarda ise birden
gok 6gretim programinin ele alindigi ve 2007 yili 6gretim programinin bu galismalarda da
degerlendirildigi belirlenmistir. Bunlarin yani sira 1985, 1992, 2008, 2009 ve 2011 yili
o0gretim programlarinin da calismalarda ele alindidi tespit edilmistir. Calismalarin bir
kisminda da (%8,2) incelenen 6gretim programinin yilinin belirtilmedigi anlasiimistir. Bu
noktada énemli bir husus ise 6gretim programinin yilinin belirtiimedigi bazi galismalarda
arastirmanin yapildigi egitim 6gretim yili, programin igerigi gibi program yilini
netlestirebilecek bilgilere yer verildiginden s6z konusu galismalardaki dolayli program yili
bilgisi de tabloda sunulmus dolayisiyla bu galismalar, program yili belirtiimemis calismalar
icerisine dahil edilmemistir. Bir digeri de incelenen galismalardan yalnizca birinde 2017
yih 6gretim programinin ele alindigr goérilmis ancak 2017 ve 2018 yili 6gretim
programlarinin blylUk 6lgiide ayni olmasi sebebiyle s6z konusu galismadaki program yili
bilgisi 2018 olarak degerlendirmeye alinmistir.

Tablo 11
Arastirma Kapsaminda Incelenen Calismalarin Sinif Diizeyine Gére Ogretim Programina

Iliskin Dagilimi

_Ogretim Programi f %
9. Sinif 12 24,6
10. Sinif 3 6,1
11. Sinif 1 2
12. Sinif 1 2
9-10. Sinif 1 2
9-11. Sinif 2 4,1
9-12. Sinif 29 59,2
Toplam 49 100
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Tablo 11 incelendiginde arastirma kapsaminda ele alinan galismalarda en ¢ok incelenen
sinif dlizeyinin (%59,2) 9-12. sinif oldugu ve bunu yine 9. sinifin (%?24,6) takip ettigi
gortlmistir. Diger sinif dlzeylerinin ise calismalarda c¢ok daha az ele alindidi

anlasiimistir.

SONUC VE TARTISMA

Kimya dersi 6gretim programlarina yonelik yapilan arastirmalar 6zellikle programlardaki
eksikliklerin ortaya konularak égretim programlarinin nasil ve ne boyutta yapilandiriimasi
gerektigi konusunda oldukca 6nemli gortlmektedir. Bu noktada 6gretim programlarinin
uygulanmasinda ortaya cikabilecek sorunlari en iyi tespit edebilecek kisilerin basinda
ogretmenlerin geldigi dustUndlmektedir. Bu sebeple 6dgretim programlarina iliskin
o0gretmen gorislerinin incelenmesinin ve s6z konusu incelemenin yapildigi galismalarin
analiz edilmesinin; zaman iginde yasananan dedisimler ile birlikte egilimlerin tespit
edilebilmesi, eksikliklerin dogrudan ortaya cikarilabilmesi ve timdiyle senteze dayal
olarak elde edilen sonuglarin isidinda 6gretim programlarinin uygulanabilirligi agisindan
son derece 6nemli oldugu anlasiimaktadir. Buradan hareketle arastirmada kimya dersi
o0gretim programlarina iliskin 6gretmen gorislerinin incelendigi calismalar analiz edilerek
bundan sonra vyapilabilecek calismalara 6nemli 0Olglide katki sunulabilecegi

dusindlmustar.

Bu arastirmada llkemizde 2007-2022 yillari arasinda yayimlanan, kimya dersi 6gretim
programlarina iliskin 6gretmen gérislerinin incelendigi makale, yliksek lisans ve doktora
tezlerinden olusan 49 bilimsel galismanin belirlenen 10 kategori altinda igerik analizi
yapilmistir. Arastirma bulgularn dogrultusunda yayin tirine bakildiginda makalelerin,
ylUksek lisans ve doktora tezlerine oranla cok daha fazla sayida oldugu; en az sayida ise
doktora tezlerinin bulundugu tespit edilmistir. Doktora tezlerinin yliksek lisans tezlerinin
genellikle gerisinde kalmasi, yeterli derecede doktora tezi hazirlanmadigi noktasinda
dusindulrict olmakla birlikte elde edilen bu sonug, benzer arastirmalarda da karsimiza
cikmaktadir (Bozpolat & Erkmen Bolat, 2020; Ekinci & Eroglu Dogan, 2020; Meydan,
2019; Yanarates, 2022; Yenilmez & Sopuk, 2014).

Arastirmadaki yayin yili bulgulari incelendiginde 2007-2022 zaman arahdinda yillara gore
inisli cikisl olarak dedisen sayilarda calismalarin bulundugu, en gok galismanin da yedi
calisma ile 2014 yilinda yapildigi belirlenmistir. Kliglikdzer (2016) de galismasinda benzer
bir sonug elde etmistir. Bu durumun, her ne kadar 2013 yilinda 6gretim programi
glincellenmis olsa da asil kdkli degisimin baslangici olan 2007 yili 6gretim programinin
uygulanmasinin Gzerinden gegen zamanla iliskili olabilecegi distintilmustir. 2014 yilinda

yapilan calismalar detayli olarak incelendiginde de ortaya cikan sonucun, bu dislinceyi
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destekler nitelikte oldugu anlasiimistir. Arastirma igin belirlenen tarih araliginin bitisi olan
2022 yil igin ise henliz sadece bir calismaya rastlaniimis olmasinin, arastirmanin 2022 yil
sonu itibariyla yapilmis olmasindan dolayisiyla yil icindeki calismalarin veri tabanlarina
heniiz yansimamis olma durumundan kaynakl olabilecedi dislinilmustir. Arastirmadaki
calismalarin yillara gére dagilimi, yayin tlri noktasinda dederlendirildiginde 0Ozellikle
ylksek lisans tezlerinin 2012 vyl ve &6ncesinde daha ¢ok, doktora tezlerinin ve
makalelerin blylik gogunlugunun da 2012 yili ve sonrasinda daha gok yapilmis olmasi
dikkat gekicidir. Bu durum, 2007 yilinda dedisen 6gretim programinin uygulamaya
konulmasi ile birlikte gegen slire zarfinda ve yine 2013 yilinda 6gretim programinin
glincellenmesi sebebiyle dedisikliklerin takip edilmesi noktasinda daha genis kapsamli ve
daha cok calisma yapilmaya baslandigini gostermektedir. 2007-2012 vyillarinda ise alan
Ozelinde secilen konuya iliskin hic doktora tezinin yapilmamis olmasi da distndurtcadur.
Bu durum ise 2007 yili itibariyla Kimya Dersi Ogretim Programi'nda kokli bir degisiklige
gidilmesi ve kademeli olarak uygulamaya konulan programin o yillarda hendz yeni

uygulaniyor olmasi ile iliskilendirilebilir.

Arastirmadaki yazim dili bulgular incelendiginde calismalarin neredeyse tamaminda
Turkge dilinin kullanildigi goérilmektedir. Benzer sonuglar baska arastirmalarda da tespit
edilmistir (Tutar vd., 2017; Uzunbaz, 2019; Yanarates, 2022). Bu durumun, Glkemizdeki
Universitelerde gogunlukla Turkge egitim 6gretim yapilmasi ile yine Glkemizdeki dergilerin
cogunda makale yazim dili olarak Ingilizce’nin zorunlu tutulmamasindan dolayi
arastirmacilarin Ingilizce kullanimini cok fazla tercih etmemeleri sebebiyle ortaya ciktigi
dusUndlmustar. Tutar vd. (2017) de galismalarinda ayni noktaya dikkat gekmislerdir.

Arastirma kapsaminda incelenen calismalarin yapildiklari Gniversite/kuruma bakildiginda
toplamda 26 farkli Universite/kurum oldugu; en fazla sayida calismanin yapildigi
Universitelerin ise sirasiyla Atatiirk Universitesi ile Gazi Universitesi oldugu gdrilmustir.
Calismalarin tiri dikkate alindidinda gogunlukla makalelerin Atatirk Universitesi’'nde, tez
calismalarinin ise Gazi Universitesi'nde yapildi§i anlasiimistir. Ekinci ve Erodlu Dogan
(2020), Kigukozer (2016), Tereci ve Bindak (2019) ile Sari (2011) da arastirmalarinda
en fazla sayida calismanin Gazi Universitesi tarafindan yapildidini tespit etmislerdir. Bu
durum, Gazi Universitesi'nin kokli, her yil cok sayida mezun veren ve lisansisti égrenci
potansiyeli oldukca fazla olan popdller bir Gniversite olmasi ile iliskilendirilebilir. Buna
karsin Gazi Universitesi’nde daha cok sayida tez calismasi yapilirken sézi edilen yillarda

alana iliskin herhangi bir makale yayimlanmamis olmasi ise dlsitndtrici bir sonuctur.

Arastirma kapsaminda incelenen calismalarda en gok tercih edilen arastirma ydnteminin,
nitel arastirma yéntemi oldugu bunu sirasiyla karma ve nicel arastirma yonteminin takip
ettigi gorilmaistir. Benzer sekilde nitel arastirma yénteminin agirhkh olarak kullanildigini
ortaya koyan baska egitim arastirmalari da mevcuttur (Bostan Sarioglan vd., 2021;
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Devran vd., 2021; D6nmez & Gindogdu, 2016; Tereci & Bindak, 2019). Buna karsin
ozellikle fen ve kimya editimi alaninda yapilan galismalarda daha gok nicel arastirma
yonteminin 6n plana c¢iktigr gortlmuistir (Bacanak vd., 2011; Bozpolat & Erkmen Bolat,
2020; Dogru vd., 2012; Ekinci & Eroglu Dogan, 2020; Karamustafaoglu & Degirmenci,
2018; Kula Wassink & Sadi, 2016; Tutar vd., 2017; Ulutas vd., 2015; Yanarates, 2022).
Bu durum, fen egitimi alanindaki arastirmacilarin nitelden gok nicel arastirma yapma
egiliminde olduklarini distindirmekle birlikte son yillarda nicel arastirma yénteminin yani
sira nitel arastirma yontemine de arastirmalarda daha gok yer verilmeye baslandigi
aciktir. Karamustafaoglu ve Degirmenci (2018) de calismalarinda bu duruma dikkat
cekmiglerdir. Arastirmalarda belirlenen konunun, arastirma ydnteminin secgimini de
etkileyecegi dlstnildaglinde o6gretim  programlarina dair gorisler temelindeki
galismalarin analizinin yapildigi bu arastirmada biyik &lglide nitel arastirma yénteminin
tercih edildigine iliskin ortaya gikan sonug hig de sasirtici degildir. Bostan Sarioglan vd.
(2021) de cgalismalarinda bu durumu benzer bir sekilde ifade etmislerdir. Arastirma
sonuglarina goére karma ydntemin tercih edilmesinin distk dizeyde olusunu da destekler
nitelikte pek cok calisma bulunmaktadir (Bostan Sarioglan vd., 2021; Bozpolat & Erkmen
Bolat, 2020; Dogru vd., 2012; Dénmez & Glindogdu, 2016; Kula Wassink & Sadi, 2016;
Tatar vd., 2013; Yenilmez & Soélpik, 2014). Bu durum da karma ydntemin oldukga
detayh bir calisma gerektirmesi ve diger yontemlere nazaran daha uzun soluklu olmasi
sebebiyle arastirmacilar tarafindan c¢ok fazla tercih edilmemesi ile iliskilendirilebilir.
Bununla birlikte karma yontemin, detayli ve oldukga kapsamli bir icerige sahip olan
doktora tezlerinde daha cgok kullanildigi bilinmekte (Meydan, 2019; Tereci & Bindak,
2019); arastirmada da doktora tezlerinin dislk sayida olmasi, karma ydntemin ¢ok fazla
tercih edilmeme durumunu aciklar niteliktedir. Bir diger dikkat cekici husus ise bazi
calismalarda arastirma yonteminin yeterli aciklikta belirtilmemis olmasidir. Uzunbaz
(2019) da calismasinda ayni sonuca ulasmistir. Bu durum, bilimsel arastirmalar igin kabul
edilebilir olmamakla birlikte yontem acgikga ifade edilmediginde arastirmanin gidisati da
sorgulanabilir boyutta olacaktir. Bacanak vd. (2011) de arastirmalarinda benzer bir sonug
elde ederek bilimsel arastirmalarda yéntemin oldukga 6nemli bir bolim oldugunu ve de
ayrintili bir sekilde agiklanmasi gerektigini vurgulamislardir. Arastirma modeli noktasinda
degerlendirme yapildiginda da nitel arastirma yénteminin kullanildigi galismalarda en gok
durum cgalismasinin, nicel arastirma ydnteminin kullanildigi calismalarda ise yalnizca
tarama modelinin kullanildigi belirlenmistir. Benzer sonuglar, nitel (Saban vd., 2010;
Kaplan vd., 2022; Bozpolat & Erkmen Bolat, 2020; Yagan & Cubukgu, 2019) ve nicel
(Dogru vd., 2012; Gomleksiz & Bozpolat, 2013; Ulutas vd., 2015; Bozpolat & Erkmen
Bolat, 2020) baska arastirmalar icin de gdzlemlenmistir.

Arastirma kapsaminda incelenen c¢alismalarda kullanilan veri toplama araclarina

bakildiginda en cok gorisme formunun ardindan anket fomu ve 6lcegin kullanildig
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anlasiimistir. Goérisme formunun siklikla kullanildigi baska arastirmalar da arastirma
sonucunu destekler niteliktedir (Akyol, 2021; Ekinci & Eroglu Dogan, 2020; Saban vd.,
2010; Tereci & Bindak, 2019; Kaplan vd., 2022; Klglikdzer, 2016). Goérisme formunun,
nitel arastirmalarin yani sira karma arastirmalarda da kullanildigi bilinmektedir. Késeoglu
ve Eroglu Dodan da (2020) calismalarinda ayni noktaya vurgu yapmislardir. Nitel
arastirmalarda daha cok gérisme formunun kullanilmasinin, arastirilan konuya uygun
olusu ve yine arastirilan konuya iliskin daha cok bilgi edinilebilmesi sebebiyle oldugu
anlasilmaktadir. Nitekim arastirmada da Odretmen gorislerine dair calismalar
incelendiginden goériisme formunun daha ¢ok kullaniimasinin son derece anlamli oldugu
dusindlmektedir. Bunun yani sira goérisme formunun, anket ve o6lgek gibi bagka veri
toplama araglari ile birlikte de kullanilmis olmasinin veri gesitliligi saglamasi bakimindan
oldukga yararlh oldugu da dustnilmistir. Benzer sekilde Akyol (2021) da arastirmasinda
incelenilen galismalarda birden g¢ok veri toplama aracinin birlikte kullanildigini
vurgulamistir. Mortimore (2000) da arastirmasinda arastirma modeli durum calismasi
olan cgalismalarda birden cok veri toplama aracinin birlikte kullanilmasinin, arastirma
sonuglarina katki sunacagini ve o6zellikle fen egitimi galismalari igin son derece faydal

olacagini belirtmistir.

Arastirmada incelenen galismalarin 6rneklem biyukligine bakildiginda calismalarin
bldytik godunlugunda o6rneklem sayisinin 0-50 arahdinda kaldigi anlasiimistir. Benzer
sekilde Yagan ve Cubukgu (2017) da arastirmalarinda nitel calismalarda 50'den az bir
orneklemle gahlsildigini tespit etmislerdir. Arastirmada oOrneklem biyukliginde ikinci
sirayl 51-100 aralidi izlemektedir. Yine benzer arastirmalarda en gok cgalisilan érneklem
blyldkliganun dst sinirt 100 olarak belirlenmistir (Donmez & Gilindogdu, 2016; Kdseoglu
& Eroglu Dogan, 2020; Kula Wassink & Sadi, 2016; Tatar vd., 2013; Tutar vd., 2017;
Ulutas vd., 2015). Bu arastirmada bilyik olglide nitel arastirma ydnteminin kullanildigi
calismalarin incelendigi disinilecek olursa ve yazarlarin genellikle kolay ulasilabilir olani
segmeye meyilli olabileceklerinden daha kiigliik érneklem gruplari ile galisildigina dair
gikan sonug sasirtict dedildir. Ekinci ve Eroglu Dogan (2020) da calismalarinda
Ulkemizdeki calismalarda daha cok kiligik &6rneklemlerin segilmesine sebep olarak,
ekonomiklik ve veri toplanmasi ile analiz yapilmasi igin ¢ok fazla zaman harcanmamasini
gostermislerdir. Incelenen calismalarda en ¢ok kullanilan drnekleme yénteminin ise
amagli 6rnekleme ydntemi oldugu belirlenmistir. Ayni sonuca benzer arastirmalarda da
ulasildigi tespit edilmistir (Ekinci & Eroglu Dogan, (2020); Kaplan vd., 2022; Tereci &
Bindak, 2019; Tutar vd., 2017). Amach o6rnekleme ydéntemi ile arastirmanin amaci
dogrultusunda calisma grubunun kolaylikla olusturulabilmesi ve incelemenin bilgi
acisindan zenginlestirilebilmesi mimkin olabilmektedir. Bunlarin yani sira arastirmada
ornekleme yontemi belirtiimeyen ok sayida calisma oldugu da gorilmustlr. Benzer bir
durum Ekinci ve Eroglu Dodan (2020), Devran vd. (2021), Kdseoglu ve Eroglu Dogdan
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(2020), Ulutas vd. (2015) ile Uzunbaz'in (2019) calismalarinda da karsimiza gikmaktadir.
Bu da onemli bir eksiklik olarak gérilmekte ve galismalarin gegerlik ve glvenirligine
goblge disurmektedir. Ulutas vd. (2015) de arastirmalarinda calismalarda sinirliliklarin

ortaya konmamasinin, calismalarin tekrarlanabilirligine engel oldugunu belirtmislerdir.

Arastirma kapsaminda incelenen cgalismalarda veri analiz yéntemi olarak en gok igerik
analizinin kullanildidi gorilmustlir. Benzer arastirmalarda da ayni sekilde igerik analizi
yonteminin adirhkh olarak kullanildigi anlasiimistir (Akyol, 2021; Gémleksiz & Bozpolat,
2013; Kaplan vd., 2022; Kiiglikézer, 2016; Saban vd., 2010). Nitel arastirmalarin
agirlikta oldugu calismalarda icerik analizi yénteminin siklikla kullaniimis olmasi beklenen
bir sonuctur. Kigikézer (2016) de arastirmasinda ayni noktaya vurgu yapmistir. Bununla
birlikte veri toplama araci olarak da galismalarda yine blyik dlglide gérisme formunun
kullanilmis olmasi da igerik analizi yonteminin adirlikli olarak kullaniimasini agiklar
niteliktedir. Akyol (2021) da arastirmasinda bu durumu benzer sekilde dile getirmistir.
TUm bunlarin yani sira bu arastirmada 6rneklem, 6gretmen gruplari olarak sinirlandiriimig
olsa da incelenen calismalarda dokiimanlarin da yer almasi sebebiyle veri analiz yontemi
olarak blylUk oranda igerik analizinin karsimiza gikmasi oldukga anlamli bir sonugtur. Bir
baska deyisle konu igerigi geregi nitel arastirma yéntemi baskin olmakta ve adim adim
sonuglar birbirini tamamlamaktadir. Arastirmada karma ve nicel arastirma yéntemlerinin
kullanildigi galismalar olmasi sebebiyle istatiksel yontemlerin de belli élglide kullanildigi
gorilmustlr. S6z konusu istatiksel ydontemler iginde de en gok frekans-ylzde kullanildigi
belirlenmistir. Benzer bir sonug Ulutas vd. (2015) ile Yanarates’in (2022)

arastirmalarinda da mevcuttur.

Arastirma kapsaminda incelenen galismalardaki 6gretim programina iliskin bulgulara
bakildiinda en gok 2007 ardindan 2013 ve 2018 yilina ait 6gretim programlarinin
incelendigi tespit edilmistir. Bu durumun, kimya dersi 6gretim programlarindaki koklu
degisimin baslangicinin 2007 vyili 6gretim programi ile olmasi ve programin
uygulanmasinin lzerinden gegen zamanin oldukga uzun olusundan kaynakli olabilecegi
dislnulmustir. 2013 ve 2018 vyili &gretim programlarinin galismalarda daha az
incelenmis olmasinin da 2013 programinin uygulamaya konulmasinin Gzerinden ¢ok fazla
bir zaman gegmeden uygulamadan kalkmasi ve sonrasinda geriye doénik olarak
arastirmalarda gok fazla ele alinmamis olmasi; 2018 yili 6gretim programinin da gincel
ogretim programi olarak henlz doért yildir uygulaniyor olmasi ile iliskili olabilecegi
seklinde fikir ylrGtilmustir. Bununla birlikte bazi galismalarda &gretim programinin
yihnin belirtiimemis olmasinin da énemli bir eksiklik oldugu dislnilmustir. Benzer bir
durum Ekinci ve Eroglu Dodan’in (2020) calismalarinda da karsimiza gikmaktadir.
Incelenen calismalardaki égretim programlarinin sinif diizeylerine bakildiinda ise en gok
9-12. sinif kimya dersi 6gretim programlarinin bitin olarak ele alindigi belirlenmistir.

Bunun nedeninin de 6gretim programlarinin bitin olarak incelenmesinin, degisikliklerin
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ve de eksikliklerin goérilmesinde daha faydali olacaginin anlasiimis olmasindan kaynakli
olabilecegi diistindlmustir. Bulgulara yansitiimayan ve bir baska makalede detayl olarak
ele alinmasi planlanan 6nemli bir diger husus da incelenen calismalardaki 6gretmen
gorislerinin buylk bir kisminda, 6dgretim programinin yogun ve zamanin yetersiz
oldugunun belirtilmis olmasidir. Programlar degisse de 6gretmenlerin daima bu durumu

dile getirir olusu ise distndUrici bir sonuctur.

Sonug olarak kimya dersi 6gretim programlar hakkindaki 6gretmen goérislerine iliskin
2007-2022 yillan arasinda yayimlanan cgalismalarin incelendigi bu arastirmada tim
calismalar, belirlenen 6lcitler dogrultusunda detayl bir sekilde analiz edilerek bitlincil
bir bakis ortaya cikarilmaya cahlsiimistir. Her ne kadar segilen konu basligi galismayi
sinirlandirsa da ortaya c¢ikan sonucun, alanda calisan arastirmacilara ve butldnidn
goriilebilmesi noktasinda alana katki saglayacadl dusinilmistir. Ozellikle bu tarz
arastirmalarin dizenli araliklarla tekrarlanmasinin, arastirmalarda egilimin ne yodnde
oldugunun bitinsel olarak anlasilabilmesi bakimindan oldukga dnemli oldugu ve alandaki

arastirmacilar icin gelecekte bir yol haritasi olusturabilecedi unutulmamalidir.

ONERILER

Arastirma sonuglari dogrultusunda sunulan 6éneriler asagida belirtilmistir;

Arastirmada 6zellikle belirlenen konuya iliskin doktora tezlerinin azligi dikkat gekicidir. Bu
anlamda daha fazla doktora galismasi yaptiriimasi dnerilebilir.

Yapilan arastirmalarda nitel arastirma ydnteminin daha gok, karma arastirma yénteminin
ise daha az kullanildii belirlenmistir. Buna karsin karma arastirma yontemi ile daha
detayli ve givenilir bilgiler elde edilebilecegi dikkate alinarak karma yontemin daha gok
kullanildigr arastirmalar yapilmasi da 6nerilebilir.

Arastirma sonuglari, arastirma yénteminin yeterli agiklikta belirtiimedigi bazi galismalar
oldugunu ortaya koymustur. Bu durum, bilimsel arastirmalar icin 6nemli bir eksiklik
olarak gorildiginden yazarlarin bu hususta dikkatli davranmalar 6zellikle dergilerde
editér ve hakem olarak gbérev yapan akademisyenlerin onay sirecine gegmeden &nce
gerekli 6nlemleri almalari gerekmektedir. Ayni sekilde lisansustl calismalarda da yéntem
bélimindeki eksiklik, calismanin gidisatini da etkileyebilecedinden ydntemin agik bir
sekilde yazilmasi hususuna dikkat edilmesi gerekmektedir.

Arastirmada ancak belirlenen veri tabanlarinda ulasilabilen galismalar analiz edilebilmistir.
Icerik analizinde veri cesitliligini de sadlayabilmek ve calismanin zenginligi artirabilmek
noktasinda 6zellikle ulagsilamayan tezler de oldukca 6nemli gérilmekte bu nedenle de
alandaki calismalarin sik araliklarla yapilarak giincellenmesinde yarar gortlmektedir.
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Arastirmalarda, belirlenen zaman aralidinda 2018 yili 6gretim programinin heniz
yeterince ele alinmadigi gorilmis; 2018 yili programinin gincel 6gretim programi olmasi
sebebiyle s6z konusu programa dair daha cok galisma yapilmasinin oldukga yararli
olacagi Ozellikle 6gretmenlerin, programin uygulayicisi olmalarindan dolayi programin

durumuna iliskin daha gok bilgi edinilebilecegi diistinilmektedir.

Kimya egitiminde oldukga 6nemli bir roli olan kimya dersi 6gretim programlarinin
O0gretmen gorislerine gore incelendigi calismalarin birlikte analiz edilmesi, 6gretim
programlarinin gelisimi ve degisimine iliskin 6nemli ipuglari verebilecektir. Bu sebeple de
bu ve benzer nitelikteki galismalarin dizenli araliklarla yapilmasi; batinin goérilebilmesi,
alandaki egilimlerin ortaya cikarilabilmesi ve gelecekte yapilabilecek galismalar hakkinda
fikir olusturmasi anlaminda oldukga 6nemli gérilmektedir. Bununla birlikte arastirma
sonuglarinin 6zellikle kimya egitimcilerine arastirmalardaki yonelimler noktasinda yarar

saglayacad distnilmektedir.

Benzer galismalarin, fen bilimlerinin birer parcasi olan fizik ve biyoloji alanlarina 6zgu
olacak sekilde de yapilmasi fen bilimlerindeki genel durumun daha ayrintili bir sekilde
gorilmesine katki sadlayacaktir. Bununla birlikte arastirma igin secilen konularin
cesitlendirilmesi alanda anlaml bir bilgi birikimi olusmasina da yardimci olacaktir.

Cikar Catismasi Bildirimi

Yazar; bu makalenin arastiriimasi, yazarlidi ve/veya yayimlanmasina iliskin herhangi bir

potansiyel gikar catismasi beyan etmemistir.
Destek/Finansman Bilgileri

Yazar; bu makalenin arastiriimasi, yazarhdi ve/veya yayimlanmasi igin herhangi bir

finansal destek almamigstir.
Etik Kurul Karari/izin

Bu arastirma icin katilimci noktasinda herhangi bir veri toplanmamis yalnizca dokiimanlar

incelenmistir. Arastirma sirasinda tum etik kurallara uyulmustur.
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