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Ozet: Sunulan calismada Tirkiye'de 6dretmen yetistirme dizeyinde yayimlanan ve
sosyobilimsel cevre konularini iceren tezler betimsel icerik analizi ile incelenmigtir.
Anahtar kelime olarak “sosyobilimsel” kelimesi kullaniimis ve Yiksekdgretim Kurulu Tez
Merkezi veri tabaninda 2021 yilh Kasim ayina kadar yayimlanmis 118 teze ulasiimistir. Bu
tezlerden 66’si 6gretmen yetistirme dlzeyinde olmadidi, 29'u ise sosyobilimsel gevre
konularini icermedidgi icin analiz disi birakilmistir. 23 tez; tezin basim vyil, dlzeyi,
katimcilarn, tezde kullanilan sosyobilimsel cevre konusu ve tezin ydntemi agisindan
analiz edilmistir. Yontemi deneysel arastirma olan tezler, tezde kullanilan 6grenme
yaklasimi ve tezdeki bagimli degiskenler acisindan da incelenmistir. Analiz sonuclarina
gobre oOgretmen vyetistirme dizeyinde ilgili anahtar kelime kullanilarak ulasilan ve
sosyobilimsel gevre konularini igeren tezlerin 2008-2021 yillari arasinda yayimlandigi
saptanmistir. Bu tezler yogun olarak 2014 ve 2019 vyillarinda yayimlanmistir. Yliksek
lisans ve doktora tezlerinin birbirine yakin sayida oldugu belirlenmistir. Bununla birlikte
en sik kullanilan sosyobilimsel cevre konusunun niikleer santraller/nlkleer enerji oldugu
saptanmistir. Tezlerde tarama arastirmalarinin deneysel arastirmalara gore daha fazla
oldugu, deneysel arastirmalarda en c¢ok kullanilan 6grenme yaklasiminin ise
arglimantasyon oldugu tespit edilmistir. Tezlerde en ¢ok tercih edilen katilimcilar fen
bilimleri 6gretmen adaylari iken kimya 6gretmen adaylarinin katilimci olarak yer aldigi bir
tezin bulunmadidi dikkat cekmistir. Kimya gibi sosyobilimsel konulari yogun olarak iceren
bir alanda kimya 6gretmen adaylarinin katilmci oldugu higbir tezin bulunmamasi en ilging
sonuglardan biridir.
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GENIS OZET
Giris
Gelisen teknoloji ve bilim, birgok tartismali konuyu da beraberinde getirmistir. Cevre
sorunlari da bu konulardan biridir. Cevre sorunlari, igerdigi ikilemlerdeki bilimsel ve

sosyal faktorlerin merkezi rolleri nedeniyle sosyobilimsel konular olarak ele alinmaktadir
(Sadler, 2004).

Cevre egitiminde kullanilacak sosyobilimsel cevre konulari, 6gretmen adaylarini daha
derin disinmeye ve cgevre koruma konusunda farkli bir bakis agisi ve de farkindalik
kazanmaya sevk edecektir. Bu nedenle 6gretmen yetistirme dlizeyindeki sosyobilimsel

cevre konularina yénelik calismalar bliyik édnem tasimaktadir.

Yontem

Sunulan calismada Tirkiye'de yayimlanan, 6dgretmen vyetistirme dlizeyinde olan ve
sosyobilimsel cevre konularini iceren tezler betimsel icerik analizi ile incelenmistir. Bu
amacla ilk olarak Yliksekogretim Kurulu Tez Merkezi veri tabaninda 2021 yili Kasim ayina
kadar yayimlanmis olan tezlere anahtar kelime olarak "“sosyobilimsel” kelimesi
kullanilarak ulasilmistir. Toplamda 118 teze ulasilmis, bu tezlerden 66'si 6gretmen
yetistirme dizeyinde olmadidi icin 29'u ise sosyobilimsel cevre konularini icermedidi icin
analiz disi birakilmistir. Geriye kalan 6gretmen yetistirme dizeyinde ve sosyobilimsel

cevre konularini igeren 23 tezin igerigi asadidaki temalar temel alinarak analiz edilmistir:
e Tezin basim yili

e Tezin dlzeyi

e Tezin katilmcilan

e Tezde kullanilan sosyobilimsel ¢evre konusu

e Tezin y6ntemi

Ayrica deneysel yontemi kullanan tezler, tezde kullanilan 6grenme yaklasimi ve tezdeki

bagimli dediskenler agisindan da incelenmistir.

Tezlerin betimsel icerik analizi iki arastirmaci tarafindan birbirinden badimsiz olarak
yapilmistir. Analizin ilk asamasinda tezler T1, T2, ..., T23 seklinde kodlanmistir. Ardindan
arastirma temalarina gore frekans dederleri hesaplanmistir. Son asamada
arastirmacilarin dederlendirmeleri karsilastirilarak analiz sonuglari icin nihai karara

variimistir.
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Sonug ve Tartisma

Analiz sonuclarina gére 6gretmen yetistirme dlizeyinde sosyobilimsel gevre konularini
iceren tezler 2008-2021 yillari arasinda yayimlanmistir. Sosyobilimsel cevre konularina
yonelik ilk tez 2008 yilinda yayimlanmistir. Bu durum, 6gretmen yetistirme dizeyinde
yuritilen tezlerde sosyobilimsel konularin kullanilma tarihinin ¢ok eski olmadigini
gostermistir. En fazla sayida tez (f=4) 2014 ve 2019 yillarinda yayimlanmistir. 2016-
2021 yillan arasinda yayimlanan tezlere bakildiginda ise 6gretmen yetistirme dizeyinde

son yillarda sosyobilimsel cevre konularina daha fazla ilgi oldugu belirlenmistir.

Ogretmen yetistirme diizeyinde sosyobilimsel cevre konularini iceren yiiksek lisans (%57)
ve doktora tezlerinin (%43) birbirine yakin sayilarda oldugu saptanmistir. Bu tezlerin
katilmcilari sosyal bilgiler, sinif 6gretmenligi, fen bilimleri, ilkdgretim matematik, okul
oncesi ve biyoloji 6gretmen adaylanidir. En cok tercih edilen katilimcilar ise fen bilimleri
ogretmen adaylaridir. Bununla birlikte kimya 6gretmen adaylarinin katihimci olarak yer
aldigi bir tez bulunmamaktadir. Kimya 6gretmenligi lisans 6gretim programinda cevre ile
ilgili zorunlu ve secmeli dersler yer almasina ve kimyanin sosyobilimsel pek cok konu ile
baglantili olmasina ragmen kimya o6dgretmen adaylarinin katilimc oldugu bir tez

yuratilmemis olmasi dikkat cekmektedir.

Tezlerde kullanilan sosyobilimsel gevre konulari en ¢ok kullanilandan en az kullanilana
dogru nukleer santraller/nikleer enerji, kliresel 1sinma, kiresel iklim degisikligi, alternatif
enerji kaynaklari, CO2 emisyonunun azaltilmasi, sera gazlari, hidroelektrik santraller,
biyocesitlilik, geri déntsum, elektrikli arabalar, yenilenebilir enerji kaynaklari, enerji
santralleri, su kithdi, hava kirliligi, fosil yakitlar, yesil yol, biyoyakitlar, hidrojen enerjisi,
hidrolik enerji, hidrolik kirlma/su kirliligi, korunan alan yonetimi olmustur. Sonuclara

gore tezlerde ele alinan sosyobilimsel gevre konularinin kisitli oldugu tespit edilmistir.

Tezlerin metodolojisi incelendiginde, tarama arastirmalarinin deneysel arastirmalara gore
daha fazla tercih edildigi tespit edilmistir. Ayrica tarama arastirmalarinin yiiksek lisans
tezlerinde, deneysel arastirmalarin ise doktora tezlerinde daha fazla kullanildigi
gérilmustir. Incelenen 23 tezin 11‘inde deneysel arastirma tercih edilmistir. Tezlerde
kullanilan 6drenme vyaklasimlari en c¢ok kullanilandan en az kullanilana dogru
arglimantasyon, sosyobilimsel cevre konularina dayali 6gretim, sorgulamaya dayal
6grenme, bilimin dodasi, sosyobilimsel konular iceren dogrudan yansitici yaklasim ve
ortak bilgi yapilandirma modelidir. Bu sonuglar dogrultusunda tezlerde argiimantasyon
becerisi (en c¢ok kullanilan) ve arglimantasyonun kalitesi gibi argiimantasyonla ilgili

bircok bagimli dediskenin gelisimi ve degdisimi arastiriimistir.
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Oneriler

Sunulan calismada yapilan betimsel igerik analizi ile sosyobilimsel gevre konularinda,
O0gretmen yetistirme dlzeyinde Ozellikle de deneysel arastirma yapmak isteyen
arastirmacilara yol gosterici olunmasi hedeflenmistir. Calismanin sonuglarina goére

gelecek arastirmalar icin asagidaki 6nerilerde bulunulmustur.

1. Tezlerde 6gretmen adaylarinin gelisimine yonelik daha fazla deneysel arastirmaya

ihtiyac vardir.

2. Sosyobilimsel cevre konularina yonelik 6grenme sirecini desteklemek icin proje tabanl

6grenme basta olmak Uzere farkli aktif 6grenme yaklasimlan kullanilabilir.

3. Ogrenme yaklasimlarinin 6gretmen adaylarinin cevreye ydnelik algilari, farkindaliklari,

tutumlari, becerileri vb. gibi farkh dediskenler Gzerindeki etkileri arastirlabilir.

4, Tezlerdeki katilimcilar genellikle fen bilimleri 6gretmen adaylandir. Bu nedenle gelecek
calismalarda kimya 6gretmen adaylar gibi cevre konusunu 6drencilerine 6gretecek olan

diger 6gretmen adaylar da tercih edilebilir.

5. Sosyobilimsel cevre konusu olarak en ¢ok nikleer santraller/nlikleer enerji konusu

kullanilmistir. Gelecek calismalarda farkl sosyobilimsel cevre konular da tercih edilebilir.
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The present study analyzed the dissertations published at the teacher training level in
Turkey, including the socio-scientific environmental issues, with descriptive content
analysis. The "socio-scientific" was used as a keyword, and 118 dissertations published in
the Council of Higher Education Thesis Center database until November 2021 were
accessed. Sixty-six (not at the teacher training level) and twenty-nine (not including
socio-scientific environmental issues) dissertations were excluded from the analysis.
Twenty-three dissertations were analyzed based on the publication year, type
(master/doctoral), participants, socio-scientific environmental issues used in the
dissertation, and the methodology of the dissertation. Dissertations with experimental
research methods were also examined in their learning approach and dependent
variables. The results showed that dissertations whose topic socio-scientific
environmental issues at the teacher training level were published between 2008 and
2021, and the highest number of dissertations took place in 2014 and 2019. Master and
doctoral dissertations had a close percentage to each other. Nuclear power plants/nuclear
energy were used as the most frequent socio-scientific environmental issue. The survey
research design was preferred more than experimental research in the dissertations, and
argumentation was used commonly as a learning approach. One unexpected result was
the absence of a dissertation whose participants were preservice chemistry teachers.
Preservice science teachers were mainly selected as participants in the dissertations,
there was no dissertation whose participants were pre-service chemistry teachers. Socio-
scientific issues cover chemical topics. Interestingly however, no dissertation has been
conducted on socio-scientific environmental issues related to chemistry at the level of
preservice chemistry teachers.

Keywords: Descriptive content analysis, environmental education, socio-scientific issues
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INTRODUCTION

Developing and changing in technology and science bring many controversial issues with
them. These controversial social issues based on science called as socio-scientific issues
(Topgu, Sadler & Yilmaz-Tazin, 2010). Decisions about socio-scientific issues affect
societies' regional and global future (Topgu, 2017). Socio-scientific issues can be
evaluated from different perspectives, including moral and ethical issues, that are open
to discussion and includes social dilemmas (Sadler & Zeidler, 2005). There is no single
correct answer exist for these dilemmas. Many variables such as people's expectations,
lifestyles, educational backgrounds, science, and technology literacy affect decision-
making about socio-scientific issues. For instance, the use of motor vehicles is quite
common today. In addition to public transportation, many people have personal vehicles.
Ships and airplanes are also indispensable means of transportation. All these vehicles are
mainly responsible for CO, NOx, HC emissions and disturb the natural balance in the
atmosphere. CO emissions cause severe damage to the blood circulation system, and
C2H3NOs from automobile exhausts causes burns in the eyes. In this case, should the use
of motor vehicles be abandoned? A person's benefits or environmental knowledge and

awareness affect this socio-scientific dilemma.

As in the example above, issues related to environmental problems include dilemmas and
are called socio-scientific issues because of the central roles of scientific and social
factors in these dilemmas (Sadler, 2004). In environmental protection, a person's
benefits and environmental awareness conflict, therefore a dilemma arise about this
situation. Environmental education plays a major role in resolving this dilemma. As cited
in Sukma, Ramadhan & Indriyani (2020), it is focused on environmental and social issues
with environmental education. Environmental education encourages people to work for
the benefit of humanity and the environment; to provide these benefits, people must
comprehend the cultural and social connection between the environment and humanity
by their experience (Clark, Heimlich, Ardoin & Braus, 2020). For this reason,
environmental education must take place from pre-school to the undergraduate

curriculum.

Teachers can shape students' behavior on the conservation and protection of the
environment (Esa, 2010). Therefore, the training of preservice teachers is a key for
effective environmental education. Current curricula (URL-1) such as chemistry, science
or elementary teacher training programs in Turkey include environmental
science/chemistry lessons. Furthermore, several environmental issues exist in the
current science curriculum (Ministry of Education, 2018a). There are three units in the
high school chemistry curriculum (Ministry of Education, 2018b) "Nature and Chemistry,"

"Chemistry is Everywhere," "Energy Resources and Scientific Developments" that are
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directly related the environmental issues such as recycling and fossil fuel. Therefore,
these preservice teachers will learn the environmental issues in their academic life and
teach them in their future classes. On the other hand, the importance and protection of
the environment are highlighted by everybody. However, people have a dilemma when
their benefits conflict with environmental protection activities. Even with one's benefits,
choosing to protect the environment is essential to the world of future generations. For
this reason, well-planned environmental education including socio-scientific
environmental problems is a major need for teacher training programs. Socio-scientific
environmental issues in environmental education will prompt preservice teachers to think
deeply and gain a different perspective and awareness on environmental protection. For
this reason, studies on socio-scientific environmental issues have major importance at

the teacher training level.

In the previous research, it was investigated contents of socio-scientific issue studies
conducted/published in Turkey. Geng¢ and Geng (2017) analyzed 36 articles published
between 2000-2014 years published in Turkey. They found that there was no article in
the years 2002, 2003, and 2004. The most preferred variable was the understanding of
teachers about the socio-scientific issue and the most used data collection tool was the
survey. Aydin and Kilig-Mocan (2019) analyzed articles and theses on socio-scientific
issues published in Turkey between 2008-2018 years. Some important results were that
there were limited theses on socio-scientific issues and the most preferred participants
were pre-service teachers and middle school students. Dedirmenci and Dogru (2017)
analyzed 12 articles and four master dissertations on socio-scientific issues published in
Turkey between 2011-2015 years. Their findings indicated that the most used research
methodology was the survey and the most used socio-scientific issues were nuclear
energy and genetically modified organisms. The present research differs from the other
content analysis studies on socio-scientific issues with their focus. This study aimed to
investigate the trends of studies on socio-scientific issues, more specifically. Previous
research presented the framework generally but this study focused on the dissertations
on socio-scientific environmental issues at the teacher training level. Thus, the results of
the study will present more detailed and specific data to researchers who want to work
on both socio-scientific issues and environmental education at the teacher training level.
In addition to these, the dissertations including socio-scientific environmental issues up
to 2021 were analyzed in this study. Therefore, it presented current trends of studies on

socio-scientific environmental issues.

In this sense, the study aims to examine dissertations on socio-scientific environmental
issues at the teacher training programs in Turkey in terms of descriptive content

analysis. In this context, the following questions were investigated;
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- What is the distribution of dissertations by publication year?
- What is the distribution of dissertations by master and doctoral studies?

- What is the distribution of the dissertations according to the characteristics of the

participants?

- What is the distribution of dissertations according to the socio-scientific

environmental issues they include?

- What is the distribution of the dissertations according to the research

methodology?

METHOD

In this study, descriptive content analysis was used. In the context of the descriptive
content analysis, a systematic review is conducted and a description of the results of the
studies and trends in the research discipline were presented (Calik & Soézbilir, 2014).
With this analysis, qualitative and quantitative studies on a specific subject can be
examined in-depth, and general trends are determined for future studies (Ultay, Akyurt &
Ultay, 2021).

Data Gathering

Dissertations including socio-scientific environmental issues in teacher training programs
in Turkey were analyzed in this study. Firstly, the keyword was determined to search the
relevant dissertations. The term "socio-scientific" was selected as a keyword of the
dissertations and all dissertations that included socio-scientific issues in their keywords
and abstract parts were searched. The dissertations, including socio-scientific issues up
to 2021, were accessed from the Council of Higher Education Thesis Center database.

The search, conducted in November 2021, resulted in 118 dissertations.

Analysis of the Data

Before the descriptive content analysis, dissertations were selected for analysis according
to research criteria. This study focused on teacher training programs and socio-scientific
environmental issues. For this reason, the first 66 dissertations (not at the teacher
training level) and then 29 dissertations (do not include socio-scientific environmental
issues) were excluded from the analysis. Finally, 23 dissertations were analyzed in terms

of the following themes:
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e Publication year

¢ Master and doctoral studies

e Participants

e The socio-scientific environmental issue

e Methodology

The methodology of the dissertation was also examined in terms of the learning approach
used in the dissertation and dependent variable in the dissertation if the methodology of

the dissertation was experimental. The criteria of the study are presented in Figure 1.

The dissertations were coded as T1, T2, ..., and T23. Descriptive content analysis of the
dissertations was independently conducted by the researchers. In the context of the
analysis, the frequency was calculated based on research themes. Then, the dissertations
were reanalyzed after a week. Lastly, the researchers' assessments were compared to

reach a final decision.

Publication year
of the dissertation

—_—

Master and
doctoral studies
_Dissertations —
mCIUd.mg SleeieR Participants of the
- - ‘ - p scientific dissertation
Dissertations Dissertations envionmental
including including socio- issues —_———
socio- scientific issues Socio scientific Learning
scientific at the teacher Dissertafi ) issue used in the approach used in
issues training level | _ Dissertations dissertation Experinental e dissertation
including socio- o
scientific issues Dependent
; Methodology of variables in the
(not environmental) the dissertation dissertation
Survey research
Figure 1

Themes of the study

Journal of Turkish Chemical Society Section C: Chemistry Education (JOTCSC)
Tiirkiye Kimya Dernegi Dergisi Kisim C: Kimya Egitimi



32 Content Analysis of Dissertations on Socio-Scientific Environmental Issues in Turkey

FINDINGS

The first research question of the study was related to publishing years of dissertations.

The distribution of the dissertations by publication year was presented in Figure 2.

4,5
4
35
3
2,5
2
1,5
1
0,5

0
2006 2008 2010 2012 2014 2016 2018 2020 2022

Year

Number of dissertations

Figure 2

Distribution of the dissertations by publication year

As seen in Figure 2, the first dissertation related to socio-scientific environmental issues
was published in 2008. There was no dissertation published in 2009, 2010, 2013, and
2015; the largest number of dissertations was published in 2014 and 2019.

The second research question was related to the type of dissertation. The distribution of
the types of dissertations was presented in Figure 3.

Doctoral
43%

Master
57%

Figure 3
The distribution of the types of the dissertations
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According to Figure 3, master dissertations (57%) were conducted more than that of
doctoral dissertations (43%). The distribution of the types of dissertations by years was

given in Figure 4.

Y

Figure 4
The distribution of the types of the dissertations by years

The third research question was related to the participants. Findings were detailed in
Table 1.

Table 1

Participants in the dissertations

Participants Frequency
Preservice science teachers 20
Preservice social science teachers 3
Preservice elementary teachers 6
Preservice mathematics teachers 1
Preservice early childhood teachers 1
Preservice biology teachers 1

Preservice science teachers were mainly selected participants in the dissertations (f=20).
Preservice teachers in mathematics, early childhood, and biology were identified as
participants in only one dissertation. Interestingly, however, there was no dissertation
whose participants were preservice chemistry teachers. In addition, some dissertations
investigated multiple preservice teacher groups together. For example, T2 investigated
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preservice social science, elementary, and mathematics teachers, T11 investigated

preservice social science, elementary and science teachers.

The fourth research question was related to distributing dissertations according to socio-
scientific environmental issues they include. Socio-scientific environmental problems

used in the dissertations and their frequencies were presented in Table 2.

Table 2

Socio-scientific environmental issues used in the dissertations

Socio-scientific environmental issues Frequency
Nuclear power plants/Nuclear energy 16
Global warming 6
Global climate change 6
Alternative energy sources 3
Decrease of CO2 emission 2
Greenhouse gases 2
Hydroelectric power plants 2
Biodiversity 2
Recycling 2
Electric cars 2
Renewable energy sources 2
Power plants 2
Scarcity of water 1
Air pollution 1
Fossil fuels 1
Greenway 1
Biofuels 1
Hydrogen energy 1
Hydraulic energy 1
Hydraulic fracturing/water pollution 1
Protected area governance and management 1
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Based on the results are shown in Table 2, nuclear power plants/nuclear energy were the
most used socio-scientific issue (f=16) followed by global warming (f=6) and global
climate change (f=6). Some dissertations included one more than socio-scientific
environmental issues. For example, T2, which had a descriptive research methodology,
used global climate change, decrease of CO2 emission and greenhouse gases scenarios to
identify preservice 'teachers' scientific thinking habits. In addition, there were only two

dissertations conducted in the context of the environmental science lesson.

The last research question was related to research methodology. The distributions of the

methodologies were presented in Figure 5.

Survey
research
52%

Figure 5

The distribution of the research methodology of the dissertations

According to Figure 5, survey research design (52%) was used a bit more than that of
experimental research design in the dissertations (48%). The survey research design was
more preferred in the master dissertations (f=10) than the doctoral dissertations (f=2).
Conversely, the experimental research design was more used in doctoral dissertations

(f=8) than master dissertations (f=3).

Learning approaches, used in dissertations that preferred experimental research design,
were presented in Table 3. As seen in Table 3, argumentation was mainly used learning
approach to develop several learning outcomes related to socio-scientific environmental
issues (f=5). Some dissertations used only socio-scientific environmental issues without
any learning approach in the implementation process (f=3). Some dissertations preferred
one more than the learning approach. For example, T12 used both argumentation and
nature of science to improve preservice science teachers' understandings of the nature of

science and opinions about the nature of science, argumentation, and science education.
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Table 3

Learning approaches used in dissertations that preferred experimental research design

Learning Approach Frequency
Argumentation 5
Inquiry-based learning 1
Only socio-scientific environmental issue 3
Nature of science 1
Direct reflective approach including socio-scientific issues 1
Common knowledge construction model 1

Lastly, dependent variables in the dissertations that preferred experimental research

design were investigated, and findings were detailed in Table 4.

Table 4

Dependent variables in the dissertations that preferred experimental research design

Dependent variables Frequency
Reflective reasoning skill 1
Argumentation skill 3
Reasoning skill in the socio-scientific issue 1
Understanding of the nature of science 2
Opinion about the nature of science, argumentation, and science 1
education

Tendencies for problem solving and decision 1
Science literacy 1
Content knowledge 1
Critical thinking 1
Achievement 1
Forming an argument 1
Knowledge for an understanding of students on socio-scientific issues 1
Opinion about the socio-scientific issue approach 1
Quality of argumentation 2
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According to results in Table 4, dissertations focused on several dependent variables, and
the most used dependent variable was argumentation skill (f=3), followed by

understanding the nature of science (f=2) and the quality of argumentation (f=2).

RESULTS AND DISCUSSION

This study aimed to conduct a descriptive content analysis for dissertations, including
socio-scientific environmental issues at the teacher training level accessed from the
Council of Higher Education Thesis Center database up to November 2021. It was
accessed 118 dissertations using the "socio-scientific" keyword. The dissertations that
were not at the teacher training level (66 dissertations) and did not include socio-
scientific environmental issues (29 dissertations) were excluded from the analysis.

Therefore, 23 dissertations were analyzed in the context of the research.

The first theme of the research was the publication year of the dissertation. According to
the results, the dissertations were published between 2008-2021. The first dissertation
related to socio-scientific environmental issues at the teacher training level was
published in 2008. This dissertation (Topcu, 2008) was also the first published
dissertation on socio-scientific issues accessed using the "socio-scientific" keyword. This
finding showed that the history of using socio-scientific issues at the teacher training
level in the dissertations was not very old. Results also indicated that the largest nhumber
of dissertations (f=4) was published in 2014 and 2019.

The distribution of the types of dissertations was investigated, and it was found that
master dissertations (57%) and doctoral dissertations (43%) had a close percentage of
publication. Participants of these dissertations were preservice social science,
elementary, science, mathematics, early childhood, and biology teachers. The most
preferred participants were preservice science teachers. There is an environmental
science education lesson in the science teacher training curriculum, and there are also
several environmental issues in the science curriculum. For this reason, dissertations for
preservice science teachers are essential and hopeful. On the other hand, there was no
dissertation whose participants were preservice chemistry teachers. It is interesting
because there is an environmental chemistry lesson in the chemistry teacher training
program and there are three units directly related to the environmental issues in the high

school curriculum of chemistry.

Another theme in this study was socio-scientific environmental issues used in the
dissertation. Socio-scientific environmental issues addressed in the dissertations from the

most used to least followed as nuclear power plants/nuclear energy, global warming,
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global climate change, alternative energy sources, decreasing CO2 emission, greenhouse
gases, hydroelectric power plants, biodiversity, recycling, electric cars, renewable energy
sources, power plants, water scarcity, air pollution, fossil fuels, greenway, biofuels,
hydrogen energy, hydraulic energy, hydraulic fracturing/water pollution, protected area
governance and management. However, the dissertations examined in this study did not
include many environmental issues. Even though some teacher training programs such
as science, elementary, biology, and chemistry teacher training programs include an
environmental science/ environmental chemistry lesson, there were only two

dissertations conducted in the context of these lessons.

Distributions of the methodology used in the dissertations include socio-scientific
environmental issues were investigated in the next step of the content analysis. The
survey research design was more preferred than that of experimental research design.
Furthermore, survey research design was mostly used in the master dissertations, and
the experimental research design was more used in doctoral dissertations. Conducting
experimental research is not always easy (Fraenkel, Wallen & Hyun, 2012). Experimental
research requires experienced researchers. More preference for survey research in the
master dissertation can be interpreted that master students are at the beginning of their

academic life and need more research experience.

The experimental research design was preferred in eleven dissertations. Learning
approaches from the most used to least used in dissertations follows as argumentation,
only socio-scientific environmental issues, inquiry-based learning, nature of science,
direct reflective approach including socio-scientific issues, and common knowledge
construction model. Argumentation is the most used learning approach in these
dissertations. Socio-scientific issues include a dilemma, and this dilemma includes two or
more claims. This situation can be interpreted based on the nature of the argumentation
approach. Some claims are assessed in the light of the experimental or theoretical
evidence in an argumentation process (Erduran, 2007). Therefore, argumentation is a
very suitable approach to teach socio-scientific environmental problems. In studies of
Tezel and Ginister (2018), similarly, it was found that argumentation was the most used
learning approach to teach science topics. Following these results, the development of
several dependent variables about argumentation, such as argumentation skill (the most

used) and the quality of argumentation was investigated in these dissertations.

On the other hand, solving socio-scientific environmental problems is possible by
conducting projects since students carry out several activities such as thinking,
analyzing, synthesis and consensus by completing a project (Yildirm, Birinci-Konur &
Kurt, 2015). Despite these benefits of the projects, interestingly, there was no

dissertation whose learning approach was project-based learning.
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SUGGESTIONS

In this study, the descriptive content analysis was conducted to investigate the
dissertations including the socio-scientific environmental issues at the teacher training
level. It was aimed to be a helpful guide for future researchers who want to study socio-
scientific environmental issues, especially researchers willing to conduct experimental
research with preservice teachers. Contents of 23 dissertations were analyzed in terms of
their publishing year, type, participants, socio-scientific environmental issue and
methodology, learning approach (if their method was experimental research), and
dependent variables (if their methodology was experimental research). Based on the
study results, it was found that socio-scientific environmental issues have not taken place
in dissertations, adequately. For this reason, some suggestions were presented in the

light of these results.

1. More experimental research for the development of the preservice teachers is

needed in the dissertations.

2. Different active learning approaches, especially project-based learning, can

support the learning process of socio-scientific environmental issues.

3. Effect on learning approaches can be investigated on different variables, including
improving preservice 'teachers' perceptions, awareness, attitudes, or/and some

skills.

4. In the dissertations, participants were generally preservice science teachers. For
this reason, other preservice teachers majoring in different disciplines than
science can be selected as participants. Since preservice teachers in other
programs than science education will teach environmental issues to their
students. For instance, preservice chemistry teachers will teach environmental
problems in their future chemistry lessons. However, preservice chemistry
teachers were not selected as participants in the dissertations. Studies whose

focus group is preservice chemistry teachers should develop in the future.

5. The nuclear power plant was mainly used as a socio-scientific environmental
issue. However, many different socio-scientific environmental issues exist. Future

studies should address different socio-scientific environmental issues.
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