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ABSTRACT

PRE-SERVICE SCIENCE TEACHERS’ PERCEPTIONS OF
SOCIOSCIENTIFIC ISSUES: GLOBAL WARMING AS A CASE

Al, Saliha

M.S., Department of Elementary Science and Mathematics Education

Supervisor: Prof. Dr. Ozgiil Yilmaz-Tuzun
March 2015, 129 pages

The purpose of this study was to investigate pre-service science teachers
perceptions of socio-scientific issues. A total of 18 pre-service science teachers
voluntarily participated in this study. To evaluate pre-service science teachers
perceptions of socio-scientific issues, semi-structured interview protocol was
designed. In the first part of the study, participants general perceptions of
science, technology, and science-society-technology interaction was examined.
In the second part of the study, one of the socio-scientific issues, global
warming, was used as a case. In this part, news related to science, society, and
technology aspects of global warming were shared with participants. By this
way, the influence of the news framing on the participants perceptions on
science, society, and technology aspects of global warming were examined.
The results of this study showed that pre-service science teachers had positive
perceptions of science and technology.However, their perceptions about
interaction between science and society were negative in contrary to the
interactions between society and technology which were positive in general. In
the second part of the study, it was seen that pre-service science teachers had

mostly negative perceptions of science and society aspects of global warming.
0\



News framing had a supportive influence on their negative perceptions. On the
contrary, news framing changed their perceptions of technology aspect of
global warming. Results revealed the difference of pre-service science teachers
perceptions of science-society and technology aspects related to socio-
scientific issues.

Keywords: Socio-Scientific Issues, Global Warming, Pre-Service
Science Teachers
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FEN BILGiSI OGRETMEN ADAYLARININ SOSYO-BILIMSEL
KONULARA YONELIK GORUS VE YAKLASIMLARI: KURESEL
ISINMA UZERINE VAKA CALISMASI

Al, Saliha

Yiiksek Lisans, Ilkogretim Fen ve Matematik Alanlar1 Egitimi Bolumd

Tez Yoneticisi: Prof. Dr. Ozgiil Yilmaz-Tzin

Mart 2015, 129 sayfa

Bu ¢alismanin amaci, fen bilgisi 6gretmen adaylarmin sosyo-bilimsel konulara
yonelik goriis ve yaklasimlarini incelemektir. 18 son simif fen bilgisi 6gretmen
adayr bu c¢aligmaya goniillii olarak katilmistir. Bu c¢alismada yari-
yapilandirilmig miilakat sorular1 kullanilarak katilimeilarin  sosyo-bilimsel
konulara yonelik goriisleri incelenmistir. Bu c¢alismanin ilk kisminda
katilimcilarin bilim, teknoloji ve bilim-toplum-teknoloji iliskisine yonelik
goriisleri incelenmistir. Calismanin ikinci kisminda, sosyo-bilimsel konulardan
kiiresel 1sinma konusu vaka caligmasi olarak kullanilmistir. Bu kisimda,
kiiresel 1sinmanin bilim, toplum ve teknoloji ydnlerini yansitan haberler
katilimcilar ile paylasilmis, ardindan miilakat sorular1 sorularak bu haberlerin
onlarin kiiresel 1sitnma konusuna ait bilimsel, sosyal ve teknolojik yonlerine
bakis acilarim1 nasil etkiledigi incelenmistir. Bu g¢aligmanin sonucunda,
katilimcilarin genel anlamda bilim ve teknolojiye yonelik olumlu goriis ve
yaklasimlar1 varken bilimin toplumla iligkisi olumsuz, toplumun teknoloji ile
iliskisi ise olumlu olarak bulunmustur. Ayrica, kiiresel 1sinma hakkinda okunan
haberlerin bilim ve toplum ile ilgili olumsuz goriislerini destekledigi, teknoloji
ile ilgili gorislerini ise degistirme etkisine sahip oldugu ortaya ¢ikmistir. Sonug
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olarak, son sinif 6gretmen adaylarinin bilim-toplum ve teknolojiye karsi goriis

ve yaklasimlarmin farkli oldugu goriilmiistiir.

Anahtar Kelimeler: Sosyo-Bilimsel Konular, Kiiresel 1sinma, Fen Bilgisi

Ogretmen Adaylari
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CHAPTER 1

INTRODUCTION

People are not all scientists but science touches everyone’s lives in some
way, either by its wide range of technological applications which they use or by its
side effects to the environment and the society that they live in. Some people are
more conscious and curious about science which encourages them to learn more
about science-related issues. Besides their positive attitudes toward learning, their
reading and comprehending abilities are also important in order to better learn the
topic. In this regard, some educators accept scientific literacy as the ability to read
and comprehend newspaper and science journals, and some define scientific
literacy as having knowledge and ability in scientific areas and attitude to be
scientists (Hodson, 2003). Similarly, Durrant (1993) clearly defined ‘scientific
literacy’ term to be what people want to know about scientific issues. It is seen that
scientific literacy motivates people to read and learn science topics which are of
their interests and to develop further abilities at the same time. Professional
associations (e.g. AAAS, 1989, 1993) indicated the important goals of scientific
literacy as developing analyzing, synthesizing and evaluating skills related to
scientific information (Zeidler & Keefer, 2006). These abilities are essential for

decision-making on scientific issues.

However, there are some issues where making a correct decision is not
easy without any prior informing or guidance due to the uncertainties or
controversies about some scientific issues. For instance, scientific concepts such as
biotechnological and environmental subjects (Sadler & Donelly, 2006) require
some provision to make the decision (Sadler, Amirshokoohi, Kazempour, &
Allspaw, 2006). At this point, importance of science education can be accepted as
developing better skills to evaluate scientific problems becomes more crucial. For
some other scientific issues like stem cell research; one should also be informed

about genetic engineering, cloning, and environmental problems (Sadler et al.,
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2006) before making any decision. These kind of scientific issues which are
characteristically seen as contentious, controversial, open-ended and ill-structured
argumentative topics are defined as socio-scientific issues (SSls) (Sadler &
Donelly, 2006; King & Kitchener, 2004). SSls, due to being controversial and
open-ended, have many aspects like personal, political, ethical, social,
technological and scientific (Kolsto et al., 2006). The reason behind SSIs’ being
regarded as controversial is differences in problem evaluation methods and
solutions offered due to varying social, ethical and moral values in the society
(Gardner & Jones, 2011).

At this point, SSls curricula become very important. SSls curricula should
integrate controversial scientific issues in science classrooms and provide an
opportunity to deal with decision-making and practicing in lessons (Sadler, Barab,
& Scott, 2007). By this way, objectives of scientific literacy such as analyzing,
synthesizing and evaluating scientific information can be applicable via SSls
curricula. Students can use these abilities in order to make the decision on
controversial SSls in science education. Importance of teacher factor is observed
here since teachers are responsible for socio-scientific lesson plans, educational
materials, and time spending, etc. However, according to Sadler et. al. (2006),
teachers can feel some difficulties while adapting these topics into science lessons.
They can feel like unprepared to engage SSls to students for not having enough
resources or stressed for falling back in time management. In addition to Sadler et.
al. (2006), Gardner and Jones (2011) also presented same concerns in their study.
According to these authors, SSls were complex and ill-structured issues so science
teachers sometimes had difficulties in terms of lack of pedagogical knowledge or
content knowledge. For this reason, using SSls as a tool in science lessons is
related to the teachers’ personal experiences on SSIs (Lee & Witz, 2009). In
addition to these factors, teachers’ beliefs, attitudes, perceptions of SSIs become
important in teaching socio-scientific issues. As seen in the literature, teachers
design their lesson plans, prepare educational materials, or spend time based on
their perceptions, attitudes, beliefs on SSls (Sadler et. al., 2006; Gardner & Jones,
2011; Lee & Abd-El-Khalick, 2006). Teachers’ perceptions, attitudes and beliefs



about SSls are shaped by their education. In many studies, researchers expressed
the importance of mass media influence on individuals’ perceptions (Condit &
Parrott, 2004; Nisbet et. al, 2002; Nisbet & Lewenstein, 2002; Steward, Dickerson,
& Hotchkiss, 2009). However, the number of studies related to influence of media
on teacher perceptions is limited. In one of those studies done in the United States,
Corbett and Durfee (2004) founded the influence of certainty of the news on the
perceptions of pre-service science teachers according to the controversy and
context of the news. Another study conducted in the Unites States by Steward,
Dickerson, and Hotchkiss (2009) revealed the influence of news on undergraduate
science students’ perceptions in terms of ethics, credibility, and usefulness of
embryonic and stem cell research. It is seen that, studies on mass media influence
of teacher perceptions are crucial, but this area is in need of new research.
Therefore in this study we aimed to examine the influence of media on pre-service

science teachers’ perceptions.

1.1.SSls in Literature

Socio-scientific issues (SSIs) are defined as scientific issues related to
society (Sadler, 2009). SSls are ill-structured and they do not have a single
solution (Sadler, Barab, & Scott, 2007; Sadler et. al., 2006; Sadler & Donelly,
2006; King & Kitchener, 2004; Abd-El-Khalick, 2006; Topcu, Sadler, & Yilmaz-
Tuzun, 2010; Gardner & Jones, 2011). Moreover, SSls are controversial issues in
nature since they include many moral, ethical, social, political, personal, and
economical aspects. Due to controversy of SSls (i.e. stem cells, genetic
engineering, cloning, environmental problems, genetically modified foods, and
nuclear power plants, etc.) solutions related to these issues are not absolutely
correct (Gardner & Jones, 2011).

In the past, the science, technology, and society (STS) approach was used
to address these controversial scientific issues (Hanegan, Price, & Peterson, 2008).
STS constructed a link between science, society and technology in science lessons
(Zeidler & Keefer, 2006). However, by the time, STS education was required to be

revised. Zeidler, Sadler, Simmons and Howes (2005) stated that STS was not
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related to students’ daily life experiences. According to researchers, despite STS
being defined as scientific and technologic issues and being related to society, STS
did not express ethical concerns of issues and did not include moral developments
of students. Therefore, STS was revised into the new form of science-technology-
society-environment (STSE) education. Although STSE was the revised form of
STS, STSE did not directly indicate the ethical and moral concerns. In addition, the
main purpose of STS(E) was to gain students’ interest into the science-related
societal issues, but it is lacking in consideration of psychological and
epistemological development of students. Due to these deficiencies revision of
STS(E) education resulted in SSls, which was the social constructivist scientific
view. Contrary to the purpose of STS(E), SSls education aims to provide
developments in ethics and morals, through which issues are understood via
connecting scientific and societal aspects. The main goal is not only explaining
scientific-societal issues; but also, obtaining pedagogical strategies. By this way,
SSls would address controversial, ill-structured and society related daily life issues

by means of moral and ethical concerns.

Since SSis are characteristically controversial and do not have a single
solution, socio-scientific reasoning in decision-making is important. Sadler, Barab
and Scott (2007) explained the dimensions of socio-scientific reasoning in
decision-making context as; complexity, perspectives, inquiry, and skepticism. SSls
are complex issues in nature. They are related to many aspects of social, ethical,
moral, economical, etc. Making decision on them is not easy because they do not
have a single solution. Perspectives refer to the different views to be considered for
solving socio-scientific problems. Since they are related to various aspects,
different perspectives provide to think other possibilities related to socio-scientific
problems. While thinking about possibilities of such problems, inquiry is needed
because multi-aspects of SSls require using inquiry skills. Lastly, SSls are required
to be the skeptic during evaluation and examination processes of complicated
aspects. It is seen that socio-scientific reasoning requires using multi-perspectives,
inquiry skills, and skeptic manner. By this way, complex socio-scientific reasoning

can provide to make the decision on them.
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While studying complex SSI issues, which are not exactly known how
they started and ended, some cognitive and affective skills were used for informal
reasoning. (Topcu, Sadler, & Yilmaz-Tuzun, 2010). Sadler and Zeidler (2005)
defined informal reasoning as a mental process performed while dealing with such
kind of complicated issues. According to them, informal reasoning is used in three
situations. When evidences are supporting the ideas, rules, and other calculations,
rationalistic informal reasoning is used. For example, in some benefit and cost
calculations, rationalistic informal reasoning helps. However, if the emotions are
dominant in deciding on the issues, emotive informal reasoning is applied such as
empathy-sympathy. Lastly, reactions are seen immediately without any reason;
which is considered as intuitive informal reasoning. This type of reasoning is not
explained for a reason like emotive informal reasoning. Even if students do not
have knowledge about scientific issues, they express their ideas by using informal
reasoning. Expressions of informal reasoning provide to obtain different
perspectives on socio-scientific reasoning. Topcu, Sadler and Yilmaz-Tuzun
(2010) claimed that argumentation was the effective way to represent informal
reasoning, by which solutions can be proposed to socio-scientific issues in science

lessons.

In science lessons, problems related to complex SSls can be solved via
argumentation. In dealing with SSls in science lessons, teachers’ contributions are
significant. It is their responsibility to manage the class, present the topic and guide
the conversations in class to reach out the goals of scientific literacy. However,
while they integrate SSls into the science lessons their perceptions are also
observed in lecture designs which affect the socio-scientific reasoning as a
consequence. For this reason, it is important to evaluate teachers’ perceptions of
SSls. Since SSls include science, society, and technology aspects, it is important to
learn the perceptions of teachers about in these dimensions. In other words, it is
necessary to learn what teachers’ perceptions of scientific, societal, and
technological aspects of given socio-scientific issues. We believe that similar to
teachers, pre-service science teachers’ perceptions also an important role. It is the

same for pre-service science teachers that knowing their perspectives will allow us



to foresee the future of science education. This is the reason why we learn pre-
service science teachers’ perceptions of SSIs by means of science, technology, and

science-society-technology interaction aspects in this study.

1.1.1. Teachers’ and Pre-Service Teachers’ Perceptions on SSIs

It is obvious that teachers are one of the fundamental aspects in science
education. They try to reach their intended objectives related to scientific issues. In
the same way, dealing with SSls in classrooms, presenting socio-scientific real-
world problems to students, obtaining the decision by discussions are also
teachers’ goals (Abd-El-Khalick, 2006). However, since the SSls are regarded as
controversial to deal with (McGinnis & Simmons, 1998), teachers do not feel
comfortable in teaching these issues (Hanegan et al, 2008). In addition, teachers
find SSls difficult to teach because of time resource requirement, make teachers
job challenging in preparing and implementing SSls lessons (Gardner & Jones,
2011). For these reasons, preferring to teach SSls in science classrooms depends
on teachers’ own attitudes towards SSI teaching (Gardner & Jones, 2011). Studies
on teacher preparations toward SSIs show that teachers’ perceptions of SSIs are
different (Lee & Abd-El-Khalick, 2006, Sadler et. al., 2006). They can have
positive and negative perceptions of SSls. Because of the negative attitudes and
hesitation, teachers may not give enough time and provide good learning
environment to students to compensate their lack of knowledge and improve their
informal thinking skills to negotiate resolutions of SSls (Hanegan et al., 2008).
This tendency makes teachers’ personal beliefs and perceptions on SSIs very

crucial in effective of SSls in science classrooms.

For example, Sadler et. al. (2006) reported that some teachers saw SSIs as
important issues to deal with, so they preferred student-centered activities and tried
to provide a classroom environment where students could share their ideas.
However, some teachers believed that science teachers were responsible for
teaching scientific facts and they did not have to deal with ethical or moral
concerns which were the part of SSls. Therefore, they designed their lectures

mostly teacher-centered. Therefore, perceptions of teachers’ on SSIs have an
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important effect on socio-scientific lectures because students need to be informed

about SSI problems.

In addition to effects on the designing classroom environment, teachers’
perceptions also have an effect on teachers’ communication skills during their
teaching. They prefer to use verbal and non-verbal communication skills while
teaching which differ due to the effect of their perceptions of SSls. For example, in
the study of Gardner and Jones (2011), it was seen that instructors who had
different perceptions of SSls prepared different visuals related to the same issue.
At the same time, they used different methods to evaluate the issues. This shows
that their communicating methods they prefer depend on their perceptions. This is
an important effect on socio-scientific lectures because teachers’ perceptions are
also having an effect on students’ perceptions of SSIs. Studies on students’
perceptions of SSIs show that students are affected by their teachers’ perceptions
(Abi-EI-Mona & Abd-El-Khalick, 2011; Donelly et al., 2009). For example, in the
study of Donelly et al. (2009), most of the high school students thought that their
biology teachers believed the evolution as important. Results showed that the
majority of students had positive attitudes related to evolution and they enjoyed
while learning. For this reason, examining teachers’ perceptions of SSIs is
important because they are responsible for promoting students’ participations to
SSI discussions; encourage them for contributing more to the topic discussed with

their ideas and evidences.

Teachers’ communication skills are represented by language used and
behaviors presented. In the same way, words and phrases selected, media tools
used also represent perceptions of issues. Teachers use these communication ways
which have an influence on students’ perceptions of issues. Studies show that
individuals’ beliefs, attitudes, and perceptions are affected by social impacts.
Texts, written information, news etc have an impact on individual perceptions
(Steward, Dickerson & Hotchkiss, 2009). In the literature, individuals’
interpretation of words, phrases, images etc. were explained as a concept of
framing (Scheufele, 1999; Stewart, Dickerson & Hotchkiss, 2009; Hallahan, 1999;

Vreese; 2005). Individuals’ perceptions of scientific issues are influenced by
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verbal explanations used, texts, information sheets, and news which are defined as
framing effect. In the same way, framing effect can change individuals’
perceptions positively or negatively (Chokriensukchai & Tamang, 2010; Zhao,
Leiserowitz, Maibach, & Roser-Renouf, 2011). Individuals’ perceptions of issues
can be stronger if explanations used, texts, or news supports their thoughts. Even if
these tools are contrary to their perceptions, individuals’ thoughts on issues can be
weaker or they can change their thoughts completely. We believe that this
perception is also influential on how science teachers teach SSI by using these
media sources as teaching tools. In that regarding SSI teachers bring media news to
classrooms in providing evidences to the students. Most of the time, these
evidences may have the tendency to show parallel thoughts with teachers’
perceptions of SSI. Thus, it is necessary to aware of teachers tendency to use these

resources in their courses.

Teachers’ perceptions and the way that they present their lessons have a
significant effect on students’ perceptions stronger (Donelly et al., 2009). Students’
thoughts about issues can be stronger, weaker or they can even completely change
their thoughts if evidences or arguments are strong enough. This direct influence is
as a result of the framing effect. Therefore, evaluation of teachers’ perception is
very important. In the same way, pre-service science teachers’ perceptions are also
important for SSls since they will be teaching them to their students in the future.
Therefore, examination of pre-service teachers’ perceptions shows the future
impacts on science education. For this reason, in this study, pre-service teachers’
perceptions of SSls will be evaluated via framing influence by means of science,
society, and technology areas of SSls. This is expected to allow us to how framing
effect represents pre-service science teachers’ evaluations of science, society, and

technology areas of SSls.

1.1.2. Framing Theory and Its Relation to SSls

Framing theory is defined as one’s making a topic salient to others via
communication techniques where he presents the information in a way according

to his own understanding and perceptions (Vreese, 2005; Scheufele, 2006;

8



Hallahan, 1999). Individuals compose the messages related to issues and represent
them to others. In social life, framing effect has an important role because it
provides to affect others’ perceptions of issues. Hallahan (1999) sorted models of
framings in his study; framing of situations, attributes, choices, actions, issues,
responsibility, and news. Framing of situations enables analysis of everyday living.
Framing of attributes provides to assign shapes in mind to people, issues, or
products. Framing of risky choice provides to have the decision on risky situations.
Framing of actions provides to make the decision on actions related to goals.
Framing of issues is used to persuade others on politic argumentations. Framing of
responsibility provides to attribute others in responsibility situations. Lastly,
framing of news (media framing) provides to explain issues to other via using
media tools. News framing is an important tool in public communication. Via
news framing, situations can be presented to others in an intended way. Scheufele
(2006) claimed that on social changes in the history, news framing had an
important role. Intended messages are represented via media tools. These messages
make observable changes in behaviors, attitudes, perceptions, thoughts, and other
on mind (Scheufele, 2006; Vreese, 2005).

In a classroom environment, science teachers sometimes prefer to use
news related to issues discussed. Especially, news related to SSIs helps to better
understand some complicated daily life problems. Since SSIs have various aspects
like scientific, social, technological aspects, news on these issues can approach
problems from different aspects which allow readers to evaluate problems in many
perspectives. It is seen that teachers prefer to use educational materials in
accordance with their perceptions of issues, which is same for the news materials
used in class. Using news samples, teachers can give messages to students which
reflect their perceptions on issues. For example, in the study of Corbett and Durfee
(2004), it was seen that students’ perceptions of global warming were influenced
by a news story which their teacher used as a means of news framing. As seen
there, news framing effect is an observable way to make an effect on perceptions.
Using the news which represents different aspects of issues can change

perceptions. Thus news framing stands to be particularly applicable in teaching



SSils since they have many aspects as discussed in studies on news framing effects
on perceptions of SSls (Gardner & Jones, 2011; Stewart, Dickerson, & Hotchkiss,
2009; Condit & Parrott, 2004; Nisbet & Lewenstein, 2002). In this study, different
that the previous studies, news framing was used to show the influence on
perceptions of one of the most popular SSls, global warming issue and the results
were evaluated in terms of science, society and technology impacts. To evaluate
news effect, different news which had different explanations related to these
aspects of SSls were presented and how perceptions are influenced by news
framing was evaluated in this study.

1.1.3. Global Warming as an Issue of SSls

In this study, global warming, as one of the widely discussed topics
(Nuangchalerm & Kwuanthong, 2010) was chosen as one of the many SSIs. Due
to the existing controversies about the reasons lying under, global warming became
a reasonable candidate for SSI. Here, controversies regarding scientific, social and
technological aspects of global warming were considered. The term global
warming focuses attention on temperature increases, for which seemingly
contradictory evidence abounds. According to Feierabend, Jokmin and Eilks
(2010), environmental issues are complicated issues and the influences are not
understood yet. Although some teachers do not consider environmental issues as
controversial (McGinnis & Simmons, 1999), environmental issues are accepted as
SSls (Khishfe & Lederman, 2006; Klosterman & Sadler, 2009). According to
Herman (2014), using global warming issues as SSls provides examining personal
beliefs in a reliable and appropriate way. In the same way, evaluation of global
warming is also influenced by perceptions. Also, global warming issues can be
interpreted in terms of science, society, and technology. For this reason, global

warming is selected as SSIs in this study.

Lastly, peoples’ attentions have been drawn into global warming issue by
various means (i.e. media, social campaigns, government regulations, education
sessions etc.) both globally and locally for decades. People are expected to have a

common knowledge about global warming such that they can interpret the news
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about global warming from different aspects. Therefore, global warming is a good
candidate for this study where scientific, social and technological aspects of global

warming will be considered.

1.2. Statement of the Research Problems

It is intended that these research questions will be guiding this study;

1. What are the general perceptions of the pre-service science teachers about
science, technology, and interaction between science, society, and technology?

2. How news framing does influence pre-service science teachers’

evaluations of global warming in terms of science, society, and technology?

1.3.Significance of This Study

In the literature, it has been widely studied the effect of media on the
perceptions of people, in general. But, however, there are very few examples
which focus particularly on the effect of media on the perceptions of science
teachers or pre-science teachers. In science education, this group (i.e. teachers) has
a significant role in conveying the information to the students. Thus, understanding
the effect of media on teachers’ perceptions is important in terms of education
since teachers also affect their students in a similar way. For this reason, this study
is expected to contribute to the studies on media effect on teachers’ perceptions on
SSls.

To be more specific, aim of this study is an evaluation of pre-service
teachers’ perceptions of global warming in terms of science, society, and
technology. Since SSls are controversial, the perceptions of these issues have an
influence on decision-making on these problems. For this reason, analyzing the
perceptions of SSIs has an importance for prediction of reflections to these

problems. Moreover, teachers’ role in science lessons and also in implementing the
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SSIs is important in science education. For this reason, evaluating teachers’
perceptions of SSls show how implementing of SSIs can be achieved. In the same
way, pre-service teachers’ perceptions also show future teachers’ potentials and

quality of evaluating SSls in science lessons.

Global warming is a current issue which is considered as having scientific,
social, and technological aspects. Thus, global warming is considered as a SSI. By
evaluating perceptions of global warming, pre-service teachers’ views on current
SSI can be obtained. This will help to evaluate future science teachers’
implementations of these topics which will indicate their influence on science

lessons and their students.

This study is expected to help the faculty who teach pre-service science
teachers to develop methods for building awareness in the prospective teachers

about the perceptions by deploying the outcomes of this study.

During this study, the information provided by the pre-service science
teachers’ is likely to have similarities with those from the in-service teachers.
Following the feedbacks from the pre-service science teachers, one can plan for a
similar study on in-service teachers. In other words, this study would be a good

reference (a starting point) for the future works of science teachers.

One other significant contribution of this study is that the effect of social
media instruments will be revealed and teachers can utilize these social media

items as an effective tool in order to convey their message in a desired manner.
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CHAPTER 2

REVIEW OF LITERATURE

This chapter of the thesis is planned to present previous studies related to
socio-scientific issues (SSIs), perceptions of SSIs, teachers’ perceptions of SSIs,

studies on news frames, and global warming.

2.1.Socioscientific Issues

Socio-scientific issues (SSIs) are defined as social issues related to science
(Sadler, 2009; Sadler, Barab, & Scott, 2007; Sadler, Amirshokoohi, Kazempour, &
Allpaw, 2006). SSls are characteristically controversial and ill-structured (Sadler
& Donelly, 2006; King & Kitchener, 2004). For this reason, solutions about socio-
scientific problems are not single (Abd-EI-Khalick, 2006; Topcu, Sadler, &
Yilmaz-Tuzun, 2010; Gardner & Jones, 2011). SSIs have many aspects in addition
to scientific and social aspects of ethical, moral, technological, politic, personal,
etc. (Zeidler, Sadler, Simmon, & Howes, 2005; Abd-El-Khalick, 2006; Gardner &
Jones, 2011; Kolstg et al., 2006).

Due to these features of SSIs, socio-scientific reasoning is important to
solve related problems. Socio-scientific reasoning provides to make the decision
on socio-scientific problems. In the study of Sadler, Barab and Scott (2007),
aspects of socio-scientific reasoning were explained. This study summarizes the
nature of SSIs under four categories; complexity, perspectives, inquiry, and

skepticism.

SSils are ill-structured problems and they do not have a single solution.
SSls do not relate to a single factor; in contrast, they have many aspects like moral,
ethical, social, political, etc. For this reason, solutions cannot be easily found

contrary to simple problems. This is the reason of SSIs are evaluated as complexity
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in nature. In Sadler, Barab and Scott’s (2007) study, it was stated that results of
many research related to socio-scientific perceptions of SSls were concluded by
showing the complexity aspect of SSls. While dealing with the socio-scientific
problems, many connections to other non-stable factors appear. Therefore,
problem-solving is complex. On the other side, in the stages of reflective judgment
related to socio-scientific reasoning, knowledge becomes more subjective and not-
certain than objective and definite knowledge. This approach makes socio-

scientific reasoning more complex.

While problem-solving related to socio-scientific problems, individuals
reflect their own self-beliefs, personal values and their own rules. This provides
many different perspectives while sharing thoughts on issues. During
argumentations on SSls, individuals strongly defend their own thoughts. Sadler,
Barab and Scott (2007) explained the perspective feature of SSls as alternative
perspectives provided to examine the problems, to solve them, and to identify
individuals’ self-thoughts in argumentations on SSls. This makes available to

evaluate complicated socio-scientific problems in various views.

Another aspect of socio-scientific reasoning was defined as inquiry,
according to the same study. SSls are related to scientific and societal aspects. It is
obvious that science is always developed and changed. For this reason, scientific
knowledge is uncertain; new knowledge can be reached in every second. On the
other hand, society is characteristically dynamic; its knowledge is also changed in
every second and in all conditions. Therefore, SSls are normal to be uncertain.
This characteristic of SSIs makes available to use inquiry which become the main
requirement to have the decision about the real world problems because of

uncertain aspects of both science and society.

During the procedure of decision-making, inquiry and all other scientific
works require skepticism which is explained in a manner to think on open-ended
SSls. According to researchers, it is important to dealing with open questions.
Understanding the socio-scientific problems provides to be skeptical which the

way of socio-scientific reasoning is. At this point, Sadler, Barab and Scott (2007)
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suggested that preferring open explanations or sources provided to being skeptical.

By this way, intended socio-scientific reasoning could be obtained in all aspects.

Aspects of socio-scientific reasoning show us that complex SSls are
needed ongoing inquiry and skeptic approach. Also, different perspectives provide
many alternative solutions to uncertain socio-scientific problems. In addition to
formal reasoning about SSls, sometimes individuals can make the decision related
to socio-scientific problems even if they do not have enough knowledge about the
issue. Informal reasoning is defined as people preferred to use their cognitive and
affective skills to solve ill-structured and complex socio-scientific problems. In the
study of Sadler and Zeidler (2005), informal reasoning was evaluated under two
concerns; patterns and quality. As patterns of informal reasoning, rationalistic,

emotive, and intuitive were defined.

Rationalistic informal reasoning is used when faced with rationalistic
situations such as calculations, moral and valuable principles, examination of
benefit problems, and some evaluations of technological outcomes. Emotive
informal reasoning is seen when faced some situations relate to the human being.
The basic factor of this reasoning is emotions which provide to others’ goodness.
Intuitive informal reasoning is seen when faced with some immediate situations.
Reflects in intuitive informal reasoning is immediate, too. The difference between
emotive and intuitive informal reasoning is that in emotive reflects, emotions have
a role and their purpose is goodness of others. However, in the intuitive reflects,

the reason cannot be defined.

Quality of informal reasoning is related to coherence, internal consistency,
and the variety of perspectives. These factors provide to make better informal
reasoning. This means that in addition to multi-perspectives, clarity, and coherent
explanations also makes available high quality of informal reasoning.
Argumentation is the way of representing the informal reasoning. Sadler and
Zeidler (2005) claimed that providing the best argumentation about SSls returned
the best informal reasoning. In that study, it was purposed to show the relations

between content knowledge and quality of informal reasoning and content
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knowledge and patterns of informal reasoning. Findings showed that content
knowledge was related to the quality of informal reasoning. Conversely, results did
not show any correlation between different content knowledge and different

informal reasoning patterns.

Topcu, Sadler and Yilmaz-Tuzun (2010) also studied the relation between
content knowledge and quality of informal reasoning related to SSls. In that study,
it was stated that informal reasoning provided to the examination of individuals’
thoughts and their decision-making procedures in the context. Similar to Sadler
and Zeidler’s (2005) study, it was indicated that to provide informal reasoning on
SSils, argumentation was one of the ways. Different socio-scientific scenarios
(gene therapy, human cloning, and global warming) were chosen as context and
interview were done as qualitative research method. As a result of the study, it is
obviously seen that different contexts of SSls do not have the significant effect on
informal reasoning because responds of similar contexts are different and distinct
contexts are seen similar. This means the influence of context on informal

reasoning is not regarded as the main determination factor.

It is obviously seen that studies represent different results of content
knowledge and informal reasoning related to SSls. The reasons for difference are
the characteristics of SSIs. SSls are ill-structured, controversial, open-ended issues.
Problems related to SSls are not single. In addition, there are many aspects which
are connected to SSls such as science, society, politics, economy, technology, etc.
All of these aspects are dynamic so solutions related to these problems are varied.
Furthermore, SSls are complex issues in nature, required inquiry and multi-
perspectives, and skepticism. All these features of SSlIs show how important SSls
are in adapting science lessons. At this point, the importance of science teachers’
role is seen. In many study, it is seen that science teachers sometimes have
difficulties about SSIs (Sadler et. al., 2006; Gardner & Jones, 2011; Lee & Witz,
2009; Lee & Abd-El-Khalick, 2006). They can feel unprepared related to SSls or
they can feel some deficiencies in their pedagogical knowledge or content
knowledge. These reasons have an influence on their socio-scientific lesson

designs. In addition to them, sometimes teachers’ beliefs, attitudes, perceptions
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have an influence on their lessons related to SSls. Due to teachers are the main

coordinators of socio-scientific arguments or the main factor or socio-scientific
lecture design, examining their perceptions of SSls are important. In addition to
science teachers’ perceptions, pre-service science teachers’ perceptions are also
important to future science lessons design about SSls. This is the reason for this
study why pre-service science teacher’ perceptions of SSIs are examined. In the
next section, studies done in the literature related to teacher and pre-service

teachers’ perceptions of SSIs were explained.

2.2. Teachers’ and Pre-Service Teachers’ Perceptions of SSls

In science education, teachers have an important role in socio-scientific
lecture design. However, it is seen that teachers’ perceptions of SSIs are varied
which have an influence on their SSI teachings. In this part, studies related to pre-
service and in-service science teachers’ perceptions of socio-scientific issues will

be presented.

In literature, it is seen that there are many studies in Western and non-
Western cultures related to teacher perceptions. Sadler, Amirshokoohi, Kazempour
and Allspaw’s (2006) study is an example of Western culture science teachers’
perceptions. In this study, researchers explained that SSIs were value-laden issues
which issues included ethics in it. Science depended on humans so cultural impacts
had a part on scientific studies. In science lessons, teachers had a role in lecturing
about value-laden SSls which meant self-influences of teachers had a part of
science lecture designs. The purpose of this study was that how values influenced
on scientific research and classroom settings. In this study, semi-structured
interviews were completed by 22 science teachers. Results of this study were
collected on these topics; science and ethics, patterns across profiles, and teachers’
own values. Answers related to science and ethics, except one participant, all
teachers agreed on values and ethics had an importance in science. By evaluating
the given answers, five profile teachers (profile A, B, C, D, E) were designed.
Profile A teachers agreed on the importance of SSls in education, necessity of

ethics and willing to use SSils for their classrooms. Profile B teachers also agreed
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on the importance of SSIs and the necessity of ethics. However, they felt under
restriction during implementing because of fearing about their job security, lack of
materials or feeling unprepared for these issues. Profile C teachers thought that
SSils provided a connection between science and ethics but they did not see these
issues were important topics to deal with. They thought that SSls should focus on
just science aspects and science teachers did not have responsibility on making
connection with ethics. Profile D teacher (only one participant) thought that
science teachers should have only responsibility to teach scientific facts. In science
classrooms, ethical discussions should not take place. Profile E teachers thought
that not only science teachers, all teachers (math, literature etc.) were responsible
for teaching these values. In patterns across profiles topic, school levels’ and
gender differences were compared. In order to comparison of school level, most of
the middle school teachers were seen profile A and B, but high school teachers
were seen mostly profile B and C teachers. In addition, most of the female teachers
were seen profile A and B and most of the male teachers were seen profile C. As a
result of this study, it was seen that middle school teachers and female teachers
thought SSls were important topics with including ethical aspects. Also, most of
the high school teachers and male teachers did not think important to deal with by
ethical aspects. Lastly, in expressing teachers’ own values part, it was seen that
teachers avoided expressing their own values because they thought that if they
implied their own values, it was not necessary to citizenship. They also thought
that both sides of SSls should be included in lessons because they accepted the
responsibility to behaviors and decision-making. This study shows that beliefs of
teachers on SSis are varied on SSls and they design their lectures in the light of
this influence. Including into the lectures, time spending, lecture designs are

closely related to teachers’ perceptions.

Another example study in Western culture about influence of teachers’
perceptions of SSIs on lecture design is Gardner and Jones’s (2011) study. In that
study, how lecturers design their lesson plans under their perceptions was studied.
They examined the influences of biology graduate students’ perceptions of SSIs.

Gardner and Jones claimed that SSIs were controversial issues which topics were
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designed by instructors’ perceptions toward issues. Instructors used verbal and
non-verbal communication skills which influence on others’ perceptions. In order
to examine that, six graduate teaching assistants (GTASs) contributed to this study.
Presented SSls topics (genetically modified crops) were designed in a presentation
by GTAs and they were observed their non-verbal and verbal communication skills
via influences on their perceptions of issues. Then, semi-structured interviews were
done to obtain their perceptions toward SSIs. Results of this study were divided
into two parts; classroom observations and interview themes. It was seen that in
classroom observations, three instructional frames were observed; science as the
authority, community as the authority, and individual as the authority. Two
participants thought science as authority. They prepared lesson plans lecture-based,
teacher-centered and little time for discussion. They spent their time only positive
effects on genetically modified crops without dealing with social and ethical
aspects. They thought that science was enough to overcome public problems. In
second category, two participants thought community as the authority. They
prepared their lessons by spending time for discussion. They mentioned economic
and moral aspects during lesson. They thought that not only science was enough to
make decision, but also public values were important. For this reason, discussion
was required to make the decision related to SSls. Lastly, two participants thought
individual as authority. They saw that SSls could be solved by individuals own
opinions. For this reason, they prepared student-centered activities to gain
students’ opinions. Moreover, interview was done to obtain GTAs thoughts about
SSls. By this way, their thoughts and lesson practices were compared to evaluate
perceptions influence on lesson design. Firstly, aspects of science which were
critical for student understanding by means of social and ethical influences were
asked. Participants explained this question similarly as their lesson plans.
Participants who thought science as the authority mentioned about benefits of
biotechnology, and participants who thought individual as the authority mentioned
the importance of discussion to make the decision about biotechnology. However,
all the participants agreed on the personal evaluations were required to make the
decision on such issues. Answers to thoughts on science and society interaction

were similar to all participants. They agreed on the importance of social
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embeddedness of science. Also, they thought that students should be informed
about the link between scientists and social groups. It is clearly seen that
instructors design their lectures how they perceive the issues. Some of them
believe that science is the authority; they plan their lectures lecture-based and they
do not spend much time for discussion. Some of instructors believe community as
authority; they spend time for discussion and they deal with the other aspects of the
issue. Lastly, some the instructors believe as individuals as the authority; they
prefer student-centered activities and they try to obtain participation. These results
show that teachers’ perceptions have an influence on lecture designs. Another
important result of that study is that teachers use the way of communication about
SSIs with students by the influence of their perceptions. This way of

communication has direct influence on the students’ perceptions of SSIs.

In addition to studies belongs to Western cultures about the importance of
teacher perceptions toward SSls, there are many studies in non-Western cultures.
One of them is Lee and Abd-El-Khalick’s (2006) study. Researchers examined
Korean science teachers’ perceptions toward SSIs. In this study, 86 in-service
teachers took place. 20 five-point Likert-type questionnaires were applied to all
participants and semi-structured interviews were applied to randomly select 12
participants. Questionnaire included questions related to the necessity of SSls,
factors during application of SSls, and personal efficiency beliefs with SSls. Semi-
structured interview questions included questions related to gain deep analysis on
perceptions toward SSls. Results of this study were collected on three topics;
perceptions of SSls, perceptions of necessity to include SSls in classrooms, and
factors influence on the application of SSls. Firstly, it was seen that participants’
perceptions toward SSls were negative. Almost all participants thought that SSls
included dangerous and destructive topics. They agreed on humans destroy natural
life such as cloning, scientific products etc. They thought that SSIs were related to
moral-ethical values. They agreed on humans used science and technology in order
to obtain desired imaginations without thinking moral and ethical aspects. Also,
they saw SSls as relationships between NOS. They gave examples of science was

subjective, socially embedded, tentative etc. Secondly, in contrast to negative
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perceptions toward SSls, almost all participants (81%) agreed on SSls should be
included in science classrooms. They thought that SSls provided thoughts on the
necessity of application science to daily life problems, improvement of decision-
making ability, development their judgment ability, improvement of understanding
of science. Thirdly, factors influence on addressing SSls in science classrooms
were divided into three topics; low personal science-teaching efficacy (PSTE)
beliefs, students’ and teachers’ own values, and other situational factors. PSTE
beliefs were presented as most important factors which had an influence on
addressing SSls. Lack of content knowledge or pedagogical expertise, their
understanding, and low confidence to develop materials were presented
guestionnaire results of PSTE beliefs. In addition, 50% of participants indicated
their lack of understanding and knowledge, 30% of them said low confidence in
their pedagogical skills in interview results. Another factor was presented as
teachers’ own values toward SSIs. Teachers said that they did not think critically
on SSls. Also, they saw SSls as presentable topics by traditional epistemology and
pedagogy. In addition, teachers thought that students only absorb teachers’ values
during lessons. Lastly, other situational factors were presented as lack of time, lack
of available materials, lack of classroom management ability, difficulties
evaluating student performance. All of these results show that teachers’
perceptions of SSls are negative. However, they think that these issues are
important to deal with. At this point, reasons to explain this contradiction are
explained as personal deficiency on SSls. Teachers think that they do not have
enough knowledge and pedagogical skills on SSls and they feel low confidence to
touch. In addition, lack of educational materials, assessment protocols, lecture
timing are other reasons of teachers about why they have negative perceptions of
SSls.

It is the important point in Lee and Abd-El-Khalick’s (2006) study that
they think that students only absorb what teachers explain. It is important because
it shows that students are not regarded as the authority like Gardner and Jones’s
(2011) study. For this reason, teachers do not spend time to think on SSls and they

do not effort to teach these issues. However, Gardner and Jones categorized the
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teachers who believe science as the authority, community as the authority, and
individuals as the authority. In contrary to results of Lee and Abd-El-Khalick’s
(2006) study, it is seen that teachers, who see science as the authority, also spend
time for discussion. And, all teachers deal with the issues and they include them
into their lesson plans. In addition to this study, Sadler, Amirshokoohi, Kazempour
and Allspaw (2006) categorized teachers based on their perceptions of SSls and
their lecture plans. In both Western cultures, studies show that teachers use SSIs in
their lectures. In addition, they spend time for discussion which is changed by their
perceptions of SSIs. On the other hand, it is obvious that both in Western and non-
Western cultures, teachers agree on the importance of SSls. Contrary to some of
them opposite thoughts, their lecture designs are varied based on their perceptions.
By this way, students’ learning is directly affected by the influence of teachers.

Results of them show that teachers are the main factor of socio-scientific
lectures. Students can learn socio-scientific objectives under the influence of
teacher perceptions. For this reason, evaluation of teacher perceptions on SSIs is
important in science education. It is seen that results of Western and non-Western
cultures are different. Since SSIs have many aspects such as social, political,
moral, etc. cultural influence can be seen in the teacher perceptions of SSIs.
Turkey is geographically in the middle of these cultures. For this reason, similar
results can be seen in Turkish teacher perceptions. This is the reason of this study

to show Turkish pre-service science teachers perceptions of SSls.

Studies show that teachers design their lessons by the influence of
perceptions of issues. They use instructional techniques or methods, materials,
time during lessons which differ to all teachers depending on their perceptions.
Moreover, during lectures, their communication skills also show their perceptions
which have an effect on students’ perceptions of issues. They use verbal
explanations or images during lecturing. These verbal or non-verbal messages,
named as framing effect, have an effect on students’ perceptions. Gardner and
Jones (2011) claimed that students’ perceptions could be stronger, weakened, or
completely changed by the influence of framing effect. This shows that teachers

use some communication skills, verbal or non-verbal, and they influence on
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students’ perceptions in this way. Students can change their thoughts, or their
thoughts can be stronger or weak. All of these influences can be made by the
influence of teacher perceptions. In the study of Stewart, Dickerson, and Hotchkiss
(2009), teachers used news, based on the news framing effect, during lessons and
changing of students’ beliefs were analyzed. It was seen that some students
changed their thoughts via the influence of news. In addition, some of students’
beliefs were seen stronger. These results of studies show that teachers’ perceptions
are changed or effected via the influence of news. It is important to study because
teachers have some perceptions of SSls and their perceptions directly influence on
students’ perceptions about SSIs. For this reason, how teachers’ perceptions are
influenced via news framing is important to examine. Moreover, it is also
important to examine the influence of news framing on pre-service science
teachers’ perceptions because pre-service science teachers are also responsible for
socio-scientific lecture design in the future. This is the reason of the aim of this
study which was the evaluation of pre-service teacher perceptions by influence of

news framing.

2.3.Frame Theory

In Hallahan (1999) study, framing theory was explained in all aspects.
According to Hallahan (1999), framing was to select a situation related to life and
to make it more obviously understood via communication techniques. For that
reason, in public communication, framing had an important role because it caused
to change others’ perspectives and perceptions via hidden-or not- messages.
Framing theory dealt with the results of indented to given messages under
psychological and mental processes. Framers made message which were composed
for a purpose. For example, some aspects related to an issue could be represented
in positive or negative aspects (valence framing), or used terms could be changed
in alternatives (semantic framing), or events could be explained like a story (story
framing). Intended messages were designed under patterns; syntactic structure
(constant word or phrases used in written), script structure (written situations in an

order), thematic structure (written events in a relationship). Two mechanisms were
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defined in framing works; contextual cues and priming. According to the
Hallahan’s explanations, framing caused contextual cues via shaping decision-
making and drawing conclusions about issues by messages. As an example of
contextual cues, negative-or-positive framing was preferred more in empirical
designs but it could have some unpredictable results because it was seen that
negative framing caused individuals more thoughtful and individuals preferred to
protect themselves in negative situations. Another mechanism of framing was
priming which was explained as schematic knowledge in the human mind where
framing effect was observed with the disturbing the memory vertex or existing
schemas via messages. Memory nodes or memory schemas were examples of

framing mechanism of priming.

According to the researcher, framing was used in many areas like
psychology, sociology, politics, etc. Hallahan (1999) examined these areas, where
framing was used, and sorted the models of framing under seven titles; framing of

situations, attributes, choices, actions, issues, responsibility, and news (Table 2.1).
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Table 2.1 Typology of seven models of framing applicable to public relations
(Hallahan, 1999, p. 210)

Whar is Framed

Description

Key Sources

Situations

Attributes

Choices

Actions

Issues

Responsibility

News

Relationships between individuals in situations found in
everyday living and literature. Framing of situations
provides structure for examining communication.
Applies to discourse analysis, negotiation, and other
interactions.

Characteristics of objects and people are accentuated,
whereas others are ignored, thus biasing processing of
information in terms of focal attributes.

Posing alternative decisions in either negative (loss) or
positive (gain) terms can bias choices in situations
involving uncertainty. Prospect theory suggests people
will take greater risks to avoid losses than to obtain
gains.

In persuasive contexts, the probability that a person will
act to attain a desired goal is influenced by whether
alternatives are stated in positive or negative terms.

Social problems and disputes can be explained in
alternative terms by different parties who vie for their
preferred definition a problem or situation to prevail.

Individuals tend to attribute cause of events to either
internal or external factors, based on levels of stability
and control. People portray their role in events
consistent with their self-image in ways that maximize
benefits and minimize culpability. People attribute
causes to personal actions rather than systemic
problems in society.

Media reports use familiar, culturally resonating themes
to relay information about events. Sources vie for their
preferred framing to be featured through frame
enterprise and frame sponsorship.

Bateson (1972}, Goffman
(1974), Putnam &
Holmer (1992),
Tannen (1993)

Ghanem (1997), Levin,
Schneider, & Gaeth
(1998), McCombs &
Ghanem (1998), Ries
& Trout (1981),
Wright & Lutz (1993)

Bell, Raiffa, & Tversky
(1988), Kahneman &
Tverksy (1979, 1984),
Levin, Schneider, &
Gaeth (1998)

Maheswaran &
Meyers-Levy (1990),
Smith & Petty (1996)

Best (1995). Gamson &
Modigliani (1989),
Snow & Benford
(1988, 1992)

Iyengar (1991), Iyengar
& Kinder (1987),
Kelley (1967, 1972a),
Protess et al.(1991),
Wallack, Dorfman,
Jernigan, & Themba
(1993)

Gamson (1984), Gamson
et al. (1992), Ryan
(1991)

Framing of situations, included behavior and negotiation, made others

show the real problems which were in intended way. Framing of attributes made

shapes related to issues, people or products in others minds with picture framing,

problem framing, advertising framing, and experience-frames-advertising framing.

Framing of risky choices made others choose one way which included the risk of

loss or gain. Framing of actions was seen the actions towards to intended aims.

Framing of issues was used in discussions to influence others’ views like political
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discussions. Framing of responsibility was seen when the people faced to the
events which caused to have responsibility towards reactions. The last model of
framing theory, news framing was explained as the way of represent the issues to
make meaningful via media. For that reason, news framing had an important role
in public relations to represented issues. Media packages, defined as symbols or
framing devices, were developed through media workers to make mental images to
the audiences. In literature, it was seen that in many areas, news framing was used
to examine the perspectives related to social problems (i.e. abortion, drug
problems, women’s issues, welfare, etc). In addition, there were studies related to

scientific areas (i.e. climate change, ozone depletion, memory recovery etc).

As it is seen, news framing has an important role in public communication
related to some important social problems. Individuals’ perceptions of these
problems are influenced and shaped by the influence of news. Due to socio-
scientific problems are also within in daily lives, socio-scientific problems are also
presented others via news. For example, news about climate change, global
warming, etc. are presented others by news. This presentation way of such socio-
scientific problems has also influences on others’ perceptions related to these
issues. For this reason, it is important to examine the influence of news framing on
individuals’ perceptions. For this reason, in this study, influence of news framing

was examined. Therefore, in this part, studies on news framing will be presented.

Scheufele (2006) examined media (news) effect on frame theory in his
study. In this study, framing theory was shown to the significant effect of the
social changes. In history, it was realized that mass media was seen as a strong
influence on people so media was adapted and applied to the public to construct
social changes. Media provided to compose frames on people minds so people
inferred the events under the light of media perspective. Inferring was the result of
the news processing. News processing started with the active process that means
individuals tried to understand what the media said via other sources. Then, with
other mass media, individuals completely understood the meaning of information.
Lastly, individuals passed over what they not understood or found irrelevant, and

made a conclusion via their backgrounds about information, effects of sharing with
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others, or results of media search. Scheufele classified the typology of framing
under two aspects; media vs audience frame and independent frames vs dependent
variables. Firstly, media (news) frame was defined as the give salient meaning the
events to the audience. How media frame occurred was also explained in here.
According to researcher, ‘selection’ and ‘salience’ were two main factors which
mean choosing some points in the text made those parts more attractive. Individual
(audience) frame was defined as individuals’ self-thoughts had effects on their
understanding of issues. Individuals’ ‘global and long-term political views’
composed their characteristics which had influences on their perceptions or
explanation of issues. Their ‘short-term, issue related frames’ had effects on their
seeing, understanding and inferring of issues. As it is seen here, news framing
directly influences the perceptions of individuals. Some messages are intended to
send others so they are designed for this aim. Individuals understand or interpret
these messages under the effect of their own thoughts. By this way, these messages
can be effective in their perceptions about issues or their understanding of issues.

There are many studies related to news framing and its effects on
perceptions. In some studies, news frames are used as a dependent variable and
others show the news frames as independent variable. Scheufele (2006)
summarized the studies under four typology of media framing in literature. Media
frames as dependent variable part examined studies did not have any verification
to collect data in systematic to show the effective factors on media frame as a
dependent variable. Media frames as an independent variable part were
categorized under two groups. In the first group of studies showed the influences
on individuals’ attitudes, thought, or individual frames. In the second group of
studies showed the influences on individual framing appearing the different
priorities. Individual frames as dependent variable part included the results of
studies done only experimentally on individual frames when different media
frames were applied. The results showed that issue frames of news had a
significant impact on mental reacts. Lastly, individual frames as independent
variables part included the studies on the relationships between understanding

issues and reacting as a social movement. These summarization of studies show
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that news framing is used in many study as both independent and dependent. By
this way, it is seen that news framing can be applicable in studies in many different
ways. It is also an important point that how news framing works on individuals’

perceptions.

To explain the process of news framing, Scheufele (2006) developed a
process model of framing. According to Scheufele, there were four paths and
relations between them; frame building, frame setting, individual-level effects of
framing, and the relation between individual frames and media frames. It was
explained that in earlier studies, effective factors on news were defined, but
Scheufele did not agree on these factors. This was the reason for the categorization
of frame building via model of agenda-setting in literature which included the
effective factors by means of structural impacts resulted on newsmakers. Frame
setting was showed as accessibility of frames which was explained via agenda-
setting idea used in literature. Individual-level effects of framing were observable
changes of media frames by means of behaviors, attitudes, thoughts, and other
effects on the mind. That part was divided into two parts; inputs and outputs.
According to Scheufele, many studies showed the direct relation with media
framing and behavioral, attitudinal, or thinking changes as output effect.
Journalists as audience part was defined as a relation of input of individual-level
effects of framing and media frame. In that part, journalists were evaluated as other
audiences and the frames which had an effect on them were evaluated such as
other elites, ideologies etc. This process model of framing explains how news
framing works on perceptions. Intended messages are designed as an input by

journalists and they affect the audiences’ perceptions as output.

Another study related to the theory and typology of news framing was
done by Vreese (2005). In that study, there were some similarities and differences
between Scheufele’s (2006) study. In that study, news framing was defined as
process of understanding and reflecting on different points related to issues.
Similar to Scheufele’s process model framing, Vreese made a model of framing

process and used same terms ‘frame-building’ and ‘frame-setting’. (Figure 2.1).

28



Frame-building Frame-setting

Framing in the Frames in the news Framing effects
newsroom
- internal factors | — issue-specific frames | - information processing
(editorial policies, news - generic frames effects
values) - attitudinal effects
- external factors - behavioral effects

Figure 2.1 Process model of framing (Vreese, 2005, p. 52)

Frame-building part included the effective factors on news frames.
Effective factors of editing journals were defined as internal factors, and other
factors like social movements were defined as external factors. Frame-setting part
reflected the relation with news and individuals via affecting existing knowledge
of them. According to Vreese, researchers agreed on that all verbal and visual
images (media packages) were frames such as headlines, subheads, photos, photo,

statistics, paragraphs etc.

Vreese composed a typology of news framing contrary to Scheufele who
made a typology by classifying used news frames in literature as dependent or
independent variables. Vreese evaluated the studies in a more general perspective
and classified the literature by considering the nature and content of frames.
According to Vreese, there were two types of news frames; issue-specific news
frames and generic news frames. Issue-specific news frames included the studies
which dealt with the specific content such as women’s movement, labor disputes
etc. Generic news frames were examined in two groups. In the first group of
generic news frames focused on studies which included the issues on winning-
losing, language used in war, or other competition areas, issues on performers-
critics-preformed, different styles and perceptions, promotions of election. In the
second group of studies were related to journalism means of council, pattern, or

worth of news.

In both studies of Scheufele’s and Vreese, news framing was explained

under different categories. Both researchers examined the related literature and
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they made their own models of framing process and typologies of news framing. It
is obviously seen in both studies news framing has an impact on behaviors,
attitudes, perceptions of the audience via used visual or textual messages. In the
study of Gardner and Jones (2011), biology graduate students’ framing of SSIs was
explained. As a result of that study, it was seen that graduate students designed
their lectures under the effect of their perceptions of the issues and they preferred
to use verbal and non-verbal explanations for the effects of their perceptions. In the
study of Stewart, Dickerson, and Hotchkiss (2009), the impacts of news frames on
undergraduate and master’s students’ beliefs were studied. As a result of that
study, it was seen that beliefs about ethics-related to the issue were getting stronger
via news frames and beliefs on credibility and usefulness were not affected. In the
study of Corbett and Durfee (2004), students’ perceptions related to global
warming issue was influenced by the influence of news. These studies are
examples of the influences of news framing on individuals’ perceptions. As it is
seen, in all academic levels (students, undergraduate students, master students),
news framing has effects in different aspects. We believe that news framing has
also an effect on pre-service science teachers’ perceptions, too. Especially, pre-
service science teachers are important in future science lessons so how their
perceptions are influenced via news is important to study. On the other side,
studies show that teachers design their lessons according to their perceptions of
issues which are important to students’ perceptions about issues. This is another
important reason to examine pre-service science teachers’ perceptions by the
influence of the news framing. Therefore, in this study, the influence of the news

framing on pre-service science teachers’ perceptions was examined.

2.4.Global Warming as an Issue of SSls

Global warming is one of the well-known current topics of SSI. As it was
explained before, SSls are controversial and ill-structured issues and they do not
have a single solution. Global warming has these characteristics which make
global warming as a socio-scientific issue. In addition, global warming issue is

argued globally in many areas because it is related to science, society, technology,
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economy, politics, etc. For this reason, there are so many studies related to global

warming in literature.

In education area, global warming is commonly used. In many studies,
teachers’ attitudes toward environmental education and relation to global warming
were evaluated (Teksoz, Boone, Yilmaz-Tuzun, & Oztekin, 2014; Campbell,
Medina-Jerez, Erdogan, & Zhang, 2010; Braten, Gil, Stromso, & Vidal-Abarca,
2009; Kogce, Unal, & Sahin, 2009; Tekkaya, Sungur, Cakiroglu, Ertepinar, &
Kaplowitz, 2009; Culley, Carton, Weaver, Oliver, & Street, 2011). For example, in
the study of Campbell, Medina-Jerez, Erdogan, and Zhang (2010), science
teachers’ attitudes and knowledge about environmental education was examined.
In that study, science teachers in three different countries (54 U. S, 63 Bolivian,
and 54 Turkish) was participated. Results showed that there were differences in
environmental knowledge and practices in these countries. However, almost all the
science teachers in that study agreed on the importance of environmental education

in science classrooms.

Teksoz, Boone, Yilmaz-Tuzun, and Oztekin’s (2014) study about pre-
service teachers’ attitudes toward environmental issues is another example. In that
study, 2311 pre-service teachers’ knowledge, attitudes, responsibility and concerns
of environment literacy were examined. The results of that study showed that pre-
service teachers did not have enough knowledge about environmental problems
and its relation with nature and social life. Results also showed that pre-service
teachers’ attitudes toward the environment were positive, but they did not feel

enough responsible related to environmental problems.

In both national and international studies, similar results were seen that
teachers had positive attitudes toward environmental education. Some of these
studies were summarized as teachers’ misconceptions about environmental
problems and some studies were concluded as lack of knowledge about
environmental issues. As it was explained before, sometimes have difficulties in
teaching SSIs because of their lack of pedagogical knowledge or content

knowledge. These studies exemplify teachers’ deficiencies about environmental
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issues and also global warming issue. In addition, it was also explained that
teachers’ attitudes, perceptions, beliefs related to SSIs have an influence on socio-
scientific lecture design. These studies also illustrate the differences of teachers’

perceptions of global warming.

Especially, in science education, global warming has a special part in the
curriculum. Science teachers are responsible for achieving the objectives related to
global warming. However, it is seen that science teachers’ perceptions of global
warming are different which directly has an influence of their communicating with
students related to global warming. Teachers deal with global warming issue by
the influence of their perceptions of global warming. For this reason, it is
important to examine science teachers’ perceptions of global warming. For the
same reasons, pre-service science teachers’ perceptions of global warming are also
important. This explains why pre-service science teachers’ perceptions of global

warming were examined in this study.

It was explained before that individual’ perceptions of SSIs are influenced
by news framing. Especially, global warming is one of the commonly known
current controversial issues so there are so many news related to global warming.
These news have an important role in public perceptions of global warming issue.
People’ perceptions can be stronger if news is parallel to their thoughts or their
perceptions can be weaker or they can change their thoughts if news about global
warming is stronger enough. In literature, there are so many studies related to
global warming and news framing. For example, in the study of Smith (2005),
author explained the role of news about environmental issues on people
understanding of issues. According to the author, news media had an important
role in shaping individuals’ understanding of environmental issues. Results of that
study showed that there was a disagreement between science part of climate
change and presented news about the issue. This made the risks on the perceptions

of the audience of news.

This study shows that news about global warming has an influence on

perceptions of people. It is an interesting point that there is a limited study to
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examine the teachers’ perceptions of global warming. However, global warming is
a specific issue in science curriculum. In the study of Corbett and Durfee (2004),
pre-service science teachers’ perceptions of global warming were examined
according to controversy and context of news. In this study, it was seen that pre-
service science teachers’ perceptions of global warming were influenced by news
of both controversy and context of news. This study is an example of the influence
of news framing on pre-service science teachers’ perceptions of global warming. In
another study about pre-service teacher perceptions and news framing, Steward,
Dickerson and Hotchkiss (2009) founded the news had an influence of pre-service
teachers’ perceptions in terms of ethics, credibility, and usefulness. These studies
are examples of news framing influences on pre-service teachers’ perceptions.
These studies show the importance of examining the influence of news framing
because science teachers have an important role to teach global warming to
students. This is the reason of this study which is the examining the influence of

news framing on pre-service science teachers’ perceptions.

33



CHAPTER 3

METHOD

In this chapter, information about participants, the data collection, and data

analysis procedures of the study conducted are presented.

3.1. Methodology

The research design can be defined as basic or generic qualitative research
approach (Merriam, 1998). The aim of the researcher can be stated simply as to
reveal the participants perception of science, technology, and society aspects of
global warming news rather than focusing on intensive case and building a
grounded theory. In this study data were collected through interviews based on
basic or generic qualitative study and the explanations of the PSTs were analyzed
under recurring patterns for science, society, and technology aspects of the given
news. According Merriam (1998) the important philosophical assumption of a
gualitative study is to reach realities constructed by individuals. Therefore, in this
study the perceptions about participants tried to be understood in more detail. The
PSTs were engaged with global warming news that they can easily reach in their
real life settings. According to Merriam (1998), qualitative research usually
involves understanding of participants ideas formed as a result of participants’
experiences in their daily lives. Thus, through including news in data collection
procedure, the researcher had an opportunity to get pre-service science teachers’

real perceptions as they use in their daily lives.
3.2. Participants

The participants of this study composed of eighteen (16 female and 2
male) PTSs, enrolled in a large research-oriented public university’s elementary

science education department. They were within their academic semester of
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graduation from Department of Elementary Science Education. The participants
were selected by using purposeful and convenient sampling. In terms of purposeful
sampling, engagement was seen as important criterion. Since global warming issue
was used as a socio-scientific issue, it was required to have participants who had
prior knowledge about environmental issues for reasonable results. Due to the must
course, named Environmental Science, offered to PTSs in their senior year, senior
PTSs were asked to involve this study purposefully. Therefore, it was assumed that
all participants had taken at least one environmental course and they were engaged
with environmental issues. Convenience sampling was also used due to time and
availability of internet access. All senior PTSs were asked to involve in this study
through online environment. Eighteen of the senior PTSs were agreed to
participate this study volunteerly.

3.3. Data Collection Procedure

Internet was used as a tool to communicate all participants. All participants
joined in an online communication platform and talked to the researcher based on
their convenience. Each interview lasted approximately 60-90 minutes. All of the
interviews were audio taped and transcribed to capture the participants’

explanations and for further evaluation.

3.4. Instruments

In this study, two research questions were tried to be answered where for
each research question, two separate semi-structured interview questions were

composed.

The first research gquestion was asking the participants’ perceptions of
science, technology, and interaction between science-society-technology
separately. For this reason, first semi-structured interview questions were asked
(Appendix A). These questions were adapted from the study of Kahyaoglu (2004).

Interview questions were related to three concepts; perceptions of science (4

35



items), perceptions of technology (2 items), and perceptions of interaction of

science-society-technology (2 items).

In the second part of the study, the second research question was addressed
which aimed to evaluate news framing patterns of participants’ perceptions of
science, society, and technology aspects separately regarding global warming
issue. To do this, second semi-structured interview questions were designed. These
guestions were used in the study of Stewart, Dickerson, and Hotchkiss (2009).
Nine guestions were used from this study and adapted to this study regarding

science, society, and technology aspects (Appendix B, C, D).

In order to be able to evaluate their perception changes on each aspect
separately, the interviews were designed to be three sessions dedicated to science,
society, and technology aspects of global warming. Each session started with
sharing two news articles specific to the aspect of that session. These news were

adapted from a web page (www.ntv.com.tr/arsiv/ id/24930653 /). The reason to

select these news (Appendix E, F, G) from this web address was that they had a
special page dedicated to ‘Green News’ which included special global warming
news. Furthermore, this web page was also awarded by CEVKO in 2008 because
of its news about environmental awareness. For each aspect, first news included
positive expressions and the second one included negative expressions. This was
designed in order to evaluate the influence of the news framing on perceptions of
PTSs. Influence of news framing is explained as verbal explanations in news, texts,
and information sheets have effects on individuals whose perceptions are stronger
if the explanations are similar to their thoughts. If not, individuals’ perceptions can
be weaker or they can change their thoughts (Chokriensukchai & Tamang, 2010;
Zhao, Leiserowitz, Maibach, & Roser-Renouf, 2011). For this reason, it was aimed
at sharing positive and negative news that evaluating the news framing influences

on participants’ perceptions of each aspect.

After PTSs read the news about each aspect, related semi-structured
questions were asked. To evaluate the news framing effect on PTSs’ perceptions of

science, these nine questions were adapted to perceptions on science aspect of
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global warming issue portrayed in the news (4 items), changes in science
perceptions (4 items), and perceptions about science and environment relationship
(1 item). To evaluate the news framing effect on PTSs’ perceptions of society,
same questions were adapted to perceptions of society aspect of global warming
issue portrayed in the news (4 items), changes in society perceptions (4 items),
and perceptions about society and environment relationship (1 item). Lastly, to
evaluate the news framing effect on PTSs’ perceptions of technology, these
guestions were adapted as perceptions of technology aspect of global warming
issue portrayed in the news (4 items), changes in technology perceptions (4 items),
and perceptions about technology and environment relationship (1 item).

3.5. Data Analysis

Data analysis was done by using Miles and Huberman (1994) approach
which included the data reduction, data display, and conclusion drawing-

verification process.

Miles and Huberman (1994) approach explains the data reduction process by
summarization of data, explanation of notes, determination of the common words
used etc. In this study, data reduction was done by summarization of data after
interviews, by coding the common keywords which were used to express similar
meanings. First the codes on the science aspect were evaluated, then the results
were categorized and the themes were determined accordingly. Similar procedure
was applied to the technology and society aspects as well. To display data, Miles
and Huberman (1994) recommend two ways: networks and matrices. Networks are
used to show direct relationships and matrices are used to show complex
relationships. In this study, matrices were preferred to show complex relationships
of the pre-service teachers’ general perceptions and the news farming effects on
their perceptions of science, society, and technology aspects of global warming.
Lastly, the data summaries obtained were evaluated via interpretation of the codes

according to the criteria mentioned in the literature. This was done to verify the
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analysis. By this verification process, validity and reliability of the study were

demonstrated.
3.6. Trustworthiness of the Study

The trustworthiness of qualitative studies was an important issue to make
valid and reliable inferences. Lincoln and Guba (1985) argued that trustworthiness
is related to what extent the researcher persuades the readers of the study about the
findings of the study are reliable and valid. In this section, how trustworthiness
was ensured to gather and analyze the data was presented.

3.6.1. Triangulation

This strategy refers to the utilization of multiple investigators or multiple
sources of data (Denzin, 1970). Both data collection triangulation and data analysis
triangulation were used in this study. Triangulation of this study was provided by
using different news and asking science, technology and society perceptions of the
PSTs. The data obtained from different news were used to triangulate their

consistencies’ across news.
3.6.2. Reliability

Reliability refers to whether same results can be obtained if the study is
replicated (Merriam, 1998). Cresswell (2007) explains the strategies used in
qualitative research to check the validity where inter-coder agreement was used to
supply the validity of the research. Cresswell suggests codes determined by the
researcher which should be also evaluated by another field expert. In this study,
expert opinions were provided to check the codes and the data analysis to verify
the validity of this study. Two investigators analyzed the data and at least 0.80

inter-rater consistency was determined.
3.6.3. Applicability (External Validity)

In qualitative approach, external validity refers to transferability of
inferences of the study beyond study itself (Lincoln & Guba, 1985). For this
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purpose rich and thick descriptions of participants were provided in purposeful
sampling procedure. In sampling, the maximum variation was provided to external
validity. Also, the using internet environment ensured the consistency of data
collection environment for all participants. This approach enabled researcher to use
similar rapport in her conversation with the participations. Thus, same procedure
can be used by other researchers to increase the consistency of data collection

procedure.
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CHAPTER 4

RESULTS

In this chapter, results of the study are presented in two sections; where
pre-service science teachers’ general perceptions of science, technology, and
interaction of science-society-technology are presented first, and then news
framing influences on pre-service science teachers’ perceptions of science, society,

and technology were analyzed.

In each subsection, it is started with the detailed explanation of the
answers and presented the tables which include all answers with their percentages,
and sample phrases representing that type of answer. At the end of each section a

summary of the answers are provided. More will be said in the Discussion chapter.

4.1. Pre-Service Science Teachers’ General Perceptions of Science,

Technology and Science-Society-Technology Interaction

In order to evaluate the pre-service science teachers’ perceptions of
science, technology, and science- society- technology interaction, eight questions
were asked. Responds were presented below in three sections as; perceptions of

science, technology, and science-society-technology interaction.
4.1.1. Pre-Service Science Teachers’ Perceptions of Science

In order to learn participants’ perceptions of science four questions were
asked. First, definition of science was asked (Appendix A, item 1).Participants
explained science in different ways. 38 % of the responders defined science as way
of explaining natural phenomena. 22 % of them explained science via
exemplification the science interests. 13 % of them defined science as nature of
science aspects. 11 % of them claimed that science was the nature of human beings

and environment, 11 % of them defined science as activities used by science
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process skills (SPS). Lastly, two of them (4 %) approached science as being

harmful.

The 38 % of the responders mentioned above, who said that science was a
way of explaining natural phenomena mentioned the purpose of science while they
were explaining their ideas. Most of them (41 %) said that science provided to
learn new things. 29 % of them said that science made lives easier. 12 % of them
mentioned that purpose of science was to share what scientists discovered with
other people. Rest of them said that science helped solving daily life problems,
gaining analytical thinking abilities, and provided development on health,

education, and other areas (6 % for each answer).

13 % of the participants mentioned science as the nature of human and
environment. According to them, science explains the reasons behind natural

events like striking of a thunder or falling of an apple down the tree.

11 % the participants said that science was the activities that use science
process skills (SPS). According to 60 % of this group, doing research on their
certain topic was science while others (40 %) added curiosity as an additional

requirement to doing research to make science.

While they were defining science, 22 % of them also mentioned interests
of science. According to them, health (30 %), space (30 %), social life (20%),
education (10 %), and technology (10%) were the areas where science was

applicable.

13 % of the participants mentioned nature of science aspects in definition
of science. 33 % of this group thinks that science depends on observations. Other
participants mentioned different properties for the nature of science aspects given
as certainty of scientific knowledge, being universal and objective and being
empirical (17 % each) (See Table 4.1).

As itis seen in Table 4.1, it is an important point that only one participant
(4 %) mentioned its harms when science was asked. According to this participant
science causes environmental pollution and diseases.
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Table 4.1 Pre-service science teachers’ definitions on science

Definition Overall # of %in Example
% usage each
Way of 38 Purpose Provide learning 7 41 P13: | think exploring new
explaining of new things things is science.
natural science Make life easier 5 29 P3: It makes our life easier.
phenomena
Share learning 2 12 P14: Science tries to inform
with others others. ..
Gain analytic 1 6 P4: Science provides to
thinking ability think analytically...
Help solving 1 6 P3: It helps to solve
daily life problems related with...
problems
Development 1 6 P17: ...to develop some
areas such as health,
education etc.
Nature of 13 Environmental events 5 100  P3: I think science as nature
human and of human and environment.
environment
Activities used 11 Search 3 60 P4: They [scientists]
SPS observe and search on them
because...

Curiosity 2 40 P5: Science is processes or
activities which include
curiosity, observing...

Science interests 22 Health 3 30 P8: ...scientists tried to
develop a prosthesis which
has feeling emotion.

Space 3 30 P12: For instance, scientists
studied space...

Social life 2 20 P11: Science is also in
social world...

Education 1 10 P17: ...to develop some
areas such as health,
education ...

Technology 1 10 P16: It is exploration of new
systems in technological
area or other scientific areas
for a better life.

Nature of 13 Observation 2 33 P4: They observe and...
science Universal 1 17 P9: It is universal ...

Objective 1 17 P9: If we focus on the main
source of science,
objectivity is achieved

Certainty 1 17 P3: It is based on research
and has certain truths.

Empirical 1 17 P18: Observations,
research, and experiments
are common in science

Harms of 4 Environmental pollution 1 50 P17 It causes environmental
science pollution...

Threaten Health 1 50 P17: Causes environmental

pollution and related
diseases.
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As a second question, personality of scientists was asked (Appendix A,
item 6). Participants responded this question by attributing combinations of

different personality aspects to scientists (See Table 4.2).

Table 4.2 Pre-service science teachers’ views on personality of scientists

Overall # of % Example
% usage
Characteristics of 100 Curious 11 30 P17: They are curious people.
scientists

Ordinary people 8 22 P10: They are normal people.

Patient 6 16  P15: They are so patient people that
they do not give up even if they fail.

Creative 2 5  P11: Everyone cannot be a scientist
because they have creativity.

Determined 2 5  P14: The only difference is they are
determined people.

Imaginative 1 2 P5: Imagination, they should have.

Extraordinary 1 2 P4: They are extraordinary people.

people

Open-minded 1 2 P11: They are open-minded.

Social 1 2 P12: I think they are in the society; they
are a part of it.

Asocial 1 2 P13: They cannot find time to their
dresses, cannot meet and spend time
with others.

Hard-working 1 2 P13: I think scientists are mostly hard
working. ..

Objective 1 2 P1: Scientists should be objective as

much as possible.

According to them, scientists are curious (30 %) who want to learn always
more, they are ordinary people like others (22 %), and they are patient (16 %)
since scientific studies require being patient like in some experiments which are
repeated too many times. 5 % mentioned that scientists had to have creativity.
They had to be determined (5 %), objective (2 %), imaginative (2 %), open-minded
(2 %), social (2 %), and hard-working (2 %) people. Opposing these positive
definitions, one of the responders (2 %) claimed that scientists are extraordinary,

and one of the participants (2 %) believed that they are asocial people.
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As a third question, pre-service science teachers’ views on effects of
science courses on their daily life which were taken in university and primary
school were asked (Appendix A, item 5). Responds to this question were quite
different. It is an interesting result that all of the pre-service science teachers
thought that science courses taken in university only had positive effects on their
daily lives. However, responders to the effects of science courses taken in primary

school part of the question varying answers (See Table 4.3).

Most of the responders (33 %) of participants, who had positive effect on
their daily lives via science courses taken in university, thought that these courses
helped to understand the reasons behind the physical events. 26 % of them thought
that science courses in university provided awareness, 14 % of them thought they
improved reasoning abilities. Moreover, 11 % of them had broader view of life
events after those courses, 11 % of them could use learning in their daily lives. 3
% of them learned protection ways of environment. However, responds related
with primary school are seen as varied. Similar to responds toward university
science courses, most of the pre-service science teachers (50 %) believed that
science courses taken in primary school had positive effects on their lives. 30 % of
them considered these courses applicable in their daily lives and 20 % of them
understood the reasons of events with the effects of these courses. However, one of
the participants (10 %) claimed that these courses had negative effect on daily life
because they caused misconceptions which could not be corrected easily.
Interestingly, 40 % of them responded this question as they did not see any effect

of science courses taken in primary school.
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Table 4.3 Pre-service science teachers’ views on effects of science courses taken in

primary school and university on daily life

Categories Overall # of % in Example
% usage each
category
Influences of Positive 100 Become more 7 26 P10: All of them make me
science effects aware more aware of the scientific
courses in studies.
university Understand the 9 33 P3: These courses helped to
reasons of easily understand physical
events world.
Gain reasoning 4 14 P4: We have the reasoning
ability ability in our daily lives
Being 3 11 P9: | applied what | had
applicable in learned in these courses in
daily life my daily life
Provide 3 11 P2: | can look at things in at
broader view different points
Learn 1 3 P17: We learned the real
protection world problems and the
ways of protection ways to save the
environment environment.
Influences of Positive 50 Being 3 30 P15: | could easily apply my
science effects applicable in learning into my life
courses in daily life
primary Understand the 2 20 P16: | learned that in rainy
school reasons of days, thunder falls to the
events trees so | was keeping away
from trees in those days.
Negative 10 Misconceptions 1 10 P3: I had misconceptions
Effects about science courses; it was
not easy to correct them
No 40 Science 4 40 P5: In primary school, | do
Effect courses did not not remember anything |
have effect on learned as science. We took
me. science courses but none of
them had an effect on my
daily life.
Reasons of Poor 92 Lack of 14 61 P18: I did not like the
ineffectiveness  teaching relation with science courses in primary
of science techniques daily life school because | cannot
courses relate them with daily life.
Memorization 5 22 P10: Before university,
science courses did not have
any mean for me. We
memorized what teacher
said.
Exam oriented 4 17 P14: | took many science
courses before university.
There, we learned science
for only to be successful in
our exams.
Poor 8 Designs of 1 50 P2: Chapters related with
teaching science course environment were mostly
materials books being in the end of the books
so they were not covered
Educational 1 50 P13: We did not have
equipment educational equipment and

we had to imagine our
teachers’ explanations.
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When answers are examined in Table 4.3, it is seen that there are
significant differences between the effects of science courses in university and in
primary school. While participants were explaining their thoughts, they also
explained the factors which made science courses ineffective. It is a significant
result that 92 % of them thought that the reason of infective science courses was
poor teaching techniques. 61 % of them said that that science courses become
ineffective due to the fact that the relationship between daily lives was not well
composed. 22 % of them think that memorizing technique makes science courses
ineffective and 17 % of them thought that science courses aimed preparing
students for the exams only and being test oriented made them ineffective. Lack of
some educational equipment and using poor teaching materials were other factors
causing science courses to become ineffective (8 %). Having the environmental
issues at the very end chapters of textbooks made is less likely to cover these

issues during the semester.

As a forth question in this section, differences between environmental
science and other scientific disciplines were asked (Appendix A, item 8). More
than half of the pre-service science teachers (53 %) thought that there are
differences between environmental science and other scientific disciplines.
According to these responders environmental sciences can be solved by everyone
(33 %). They include all other scientific disciplines (25 %). They can be
understood easily (17 %), they are always changing (17 %), and %). The main
purpose of environmental science is to save environment but other scientific
disciplines may have different purposes (8 %). As given above, participants who
claim that environmental sciences are different than others express different

explanations (See Table 4.4).
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Table 4.4 Pre-service science teachers’ views on differences between

environmental science and other scientific disciplines

Overall  Categories # of % in Example
% usage each
category
Thereisa 53 Everyone can contribute 4 33 P10: I feel myself in the problem.
. the solution of And, I can find solutions myself to
difference - . .
environmental environmental studies.
problems.
Environmental science 3 25 P15: Environmental science study
includes all other on effects of global warming
scientific disciplines. which includes all other science
fields
Environmental science 2 17 P6: Environmental science is
is always changing. changeable.
Environmental science 2 17 P3: People can understand issues
can be understood related with environment easier.
easier.
Environmental science 1 8 P8: Environmental science,
tries to save scientists try to save the Earth.
environment.
There is no 47 Every scientific 6 54 P18: All of them are related with
difference discipline interrelated each other.
All scientific disciplines 4 36 P14: They both try to learn about
explain the same issues the environment and seek to find
from their perspectives solutions to the problems. I cannot
see any difference between them.
Scientific methods are 1 9 P11: Methods used and processes
the same. are all the same

Other 47 % of the participants think the other way and claim that science
and other scientific disciplines are not different. In this part, 54 % of the
responders thought that every scientific discipline is interrelated. 36 % of them
thought that all scientific disciplines explain the same issues from the point of their
specific areas. One participant (9 %) pointed out that the methods used in scientific

studies were all same.

Summarizing what pre-service teachers think in general about science, we
can say that there is no definite respond to definition of science. Mostly, they
defined science as a way of understanding the natural phenomena. They think that
science provides learning new things about the natural events, making life easier,
sharing information with others, solving daily life problems, and gaining thinking
abilities. Some of the participants also think that science is the nature of human

and environment, activities or processes done with SPS. In addition, they explain
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the nature of science aspects as being certain, universal, objective, empirical based,
and observation dependent. As science interest areas, they mentioned health, space,
social life, education, and technology. Apart from all above, one participant

mentioned harms of science applications causing pollution and diseases.

Their perceptions about the scientists are also similar. Most of them think
that scientists are patient, curious, ordinary people. Other definitions attributed to
them, which are not common as that much are being objective, extraordinary,

open-minded, social, hardworking, determined, and creative people.

Pre-service science teachers’ perceptions of science courses in university
and primary school are different. It is a significant result that the entire participants
think that science courses in university has a positive influence on their daily life.
They agree that they understand the natural events via these courses. Also, they
became more aware about certain issues, gained reasoning abilities, had a broader
view, and were able to apply their knowledge in their daily lives. There was also
an agreement on the idea that science courses in primary school were ineffective.
As a reason behind the effectiveness of science courses, almost all of them agree

on poor teaching techniques.

Lastly, pre-service science teachers’ perceptions of environmental science
and other scientific disciplines are also interesting because most of them think that
environmental science and other scientific disciplines are different due to various
reasons. Others believe that there is no difference between environmental science

and other scientific disciplines and they presented similar reasons.

4.1.2. Pre-Service Science Teachers’ Perceptions of Technology

To learn the perceptions of pre-service science teachers related to
technology, two questions were asked. As a first question, definition of technology
was asked (Appendix A, item 2). Nine participants (50 %) directly defined
technology. Other half of the participants explained technology by its aspects.
There was an agreement on the responds of the nine participants who defined

“technology”, where most of them (88 %) evaluated technology as applications of
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science. Only one of them (11 %) considered technology as development of human

intelligence (See Table 4.5).

Table 4.5 Pre-service science teachers’ definitions on technology

# of % in  Example
usage each
Definition of Applications of science 8 88 P11: Technology is developed by
technology science. -
Development of human 1 11 P7: Technology is the
intelligence developments which are the
outcome of human intelligence. ..
Purpose of Good intention ~ Makes life 14 67 P16: Technology is specifically
(84 %in easier aimed to make our life easier.
technology usage overall)
Makes science 3 14 P11: ...technology helps science
develop to develop
Used for 3 14 P17: Technology is a tool
education providing ease in educational
area...
Used in 1 5 P17: Technology provide
medical field advanced tools used in medical
industry etc.
Bad intention Weapons used 2 50 P7:...abomb is also a
(16 % in against people technology product
overall) Easy income is 1 25 P8: ... not ethic to earn that much
not fair so easily while others still work
hard
Makes people 1 25 P15: We use technology but lose
lazy some important skills
Technological Pollution 4 31 P10: ... disadvantages of
concerns technqlogy such as environmental
pollution.
Health 3 23 P17: It has disadvantages like
illnesses.
Being uncertain about future 3 23 P8: | wonder about my the future
with this technology
Ethics 1 8 P8: I think technology is not
ethic...
Conservation of heritage 1 8 P8: | think something should be
preserved as natural and pure.
Nonrenewable energy sources 1 8 P9: But, machines need to

nonrenewable energy sources

As itis seen in Table 4.5, participants mentioned purpose of technology

while they were defining it. Evaluation of their responds shows that most of the

participants’ (85 %) explanations were about good sides of technology. Responds

of participants, who believe technology is used for good intentions, show that most
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of them (67 %) consider technology as a means, which make life easier.
Additionally, 14 % of them said technology makes science develop, 14 % of them
saw technology as an educational tool, and 5 % of them thought it was used for
health areas. Furthermore, according to the responds 14 % of the participants, who
mentioned purpose of technology within their definitions of technology, believed
that technology is used for bad intentions. According to their answers, it is seen
that 50 % of responders believe that technology is used as a weapon in wars. 25 %
of the responders thought that technology is used to earn more money and the rest
(25 %) thought it causes laziness in people.

While participants were explaining technology, thirteen of them (72 %)
mentioned technological concerns. According to their responds, most of the
participants (31 %) thought that technology causes environmental pollution while
23% of them were worried about how technology will affect their lives in the
future, and they were thus uncertain about the future.23% of them thought
technology caused health problems. The other concerns are consumption of
nonrenewable energy resources, not being ethic and being harmful to heritage (8%
each).

As a second guestion, who decides on the technological developments was
asked (Appendix A, item 7). For this question, most of the pre-service teachers (47
%) pointed governments as the main decision makers on technological
developments. 71 % of these responders who think the decider as governments,
presented economic concerns as the driving factor for governments. Among these
47%, other factors mentioned for governments were political reasons (14 %),
opportunities provided (7 %) and international economic relations (7 %) (See
Table 4.6).
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Table 4.6 Pre-service science teachers’ views about deciders on technological

developments

Categories Overall # of % ineach  Example
% usage category
Government 47 Economic reasons 10 71 P4: Main factor is the government
because of the economic reasons. s
Political impacts 2 14 P1: We see that governments have a
role on technological development
Providing 1 7 P8: Government provides funding
opportunities for research (hire people, equip
laboratories)
Relation with 1 7 P9: Turkey has boron but due to
other economic some restrictions from other big
powers countries we cannot benefit from
boron mine.
Public 30 Needs of public 4 45 P16: Needs of society affect
technological developments
Demands of 2 22 P13: Some technological
public developments are done based on
publics’ needs or their requests.
Religious 1 11 P11: Religion may approve or
constraints disapprove the studies on the
technological developments.
They elect the 1 11 P8: Public elect governments so |
governments believe the main decision-maker is
public
Financial status of 1 11 P12: The most important factor is
people financial level of society.
Big 17 Economic powers 5 100 P15: | think decider is the one who
companies earns most of the money from
technology
Scientists 6 Curiosity of 1 50 P14: Curiosity and needs are the
scientists reasons of technological
developments
Needs of 1 50 P17: I think scientists are deciders to

development

technological developments because
they try to address peoples’
demands.

Table 4.6 shows that 30 % of the participants responded as public being

the decider on technological developments. According to most of these responders

(45 %), who thought decider as public, public needs are the reasons of

technological developments where demands of public (22 %) and financial status

of public (11 %) are other reasons stated. Interestingly, 11 % of them brought up

religion factor to have a role on technological developments. The remaining 11 %

expressed themselves as deciders since they were part of the community voting for

the government.
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A fair amount of the responders (17 %) thought that the main decision
makers on technological developments are big companies and they all agreed on
the fact that they are the economic powers leading the countries. Lastly, only two
of the participants (6 %) believed that scientists have right on technological
developments. Curiosity of scientists (50 %) and demands for development (50 %)

are the reasons mentioned making scientists as decision makers.

As a summary to this section, results are telling us that almost all of the
pre-service science teachers’ perceptions of technology are centered on
applications of science. In addition to this, most of them (85 %) think on the good
purposes of technology. Most of them agree that technology makes lives easier by
fulfilling needs, developing science, providing better communication, and helping
education and medical areas. Only 15 % of them mentioned the bad sides of
technology such as its utilization in wars, in generating huge incomes easily, and
causing laziness. In addition, they had concerns due to technology such us
consumption of limited nonrenewable energy sources, environmental pollution,
being uncertain about future, ethical violations, medical problems and conservation

of natural and historical heritage.

In addition, it is a significant result that most of the pre-service science
teachers (47 %) believe that governments are decider on technological
developments due to economic reasons. Also, some of them (30 %) believe that
needs of public trigger technological developments. 17 % of them think that big
companies have right on technological developments as economic powers. Only
two participants believe that scientists are decision makers on technology issues

because of their curiosity and own demands as a member of the society.
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4.1.3. Pre-Service Science Teachers’ Perceptions of Science-Society-

Technology Interaction

To learn the pre-service science teachers’ perceptions about science-
society-technology triple interactions, two questions were asked. First question
was on the effects of society on science and technology was asked (Appendix A,
item 3).

In the first part of this question, effects of society on science were asked. It
is an important result that almost all of the pre-service science teachers (95 %)
agreed that society had effects on science. Only one participant (5 %) thought that
there was no effect of society on science. According to this participant, science

explains the natural facts so science is not related with society.

According to the 35 % of responders, who believed society had effects on
science, that effect was positive. Most of them (42 %) thought that needs of society
affects science in a positive way. In addition, other positive effects which
responders thought were social demands (25 %), curiosity of society (17 %),
supporting effect on technological developments (8 %), and political powers of

countries (8 %).

Results show that most of the responders (62 %) believed that society had
negative effects on science. According to their responds, it is seen that most of
them (57%) thought strict traditions and rules in the society effects science
negatively. 28 % of them thought that scientists’ beliefs had a negative effect on
science. Other negative effects were listed as misconceptions about studies (10 %)
and political views (5 %) (See Table 4.7).
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Table 4.7 Pre-service science teachers’ views on society influences on science-

technology
Categories Overall # of % in Example
% usage each
category

Influences of  Positive 35 Needs of society 5 42 P12: | think that science is

society on effects shaped by the needs of the
society..

science Demands of 3 25 P5: ...some subjects are

society studied because of social

demands.

Curiosity of 2 17 P9: Society wonders or

society wants to see something so
they study on science.

Supporting effect 1 8 P2: Science supports

on technologic technology and technology

developments supports science, also

Political powers 1 8 P13: Countries want to

of countries prove own powers.

Negative 62 Strict traditions 12 57 P3: ...scientists make
effects and rules in the science as obeying society
society rules.

Beliefs of 6 28 P10: .. .beliefs etc has

scientists effects on scientists

Misconceptions 2 10 P5: because people have

about studies misconceptions about
studies. ..

Political views 1 5 P5: Government cannot be
support some scientific
studies. ..

No effect 3 Science explains 1 100 P1: It explains general
the natural facts. rules so I don’t think it’s
changing via society.
Influences of  Positive 83 Needs of society 16 84 P2: Our needs are the
- effects reasons which yield
society on .
technological
technology developments.

Supports 2 11 P11: Society supports

technological technology and uses

developments technological products

Powers in military 1 5 P13: Countries want to
prove their power.

Negative 13 Ethics of society 1 33 P16: Harming via

effects technology That is a
negative thing based on
ethics.

Economic 1 33 P7: Technology is not

conditions developed in poor societies
because of their economic
conditions.

Sensitivity of 1 33 P11: If society is sensitive

society for animal
rights....technological
studies may not develop

No effect 4 Technology 1 100 P4: Technology is not
affects the affected by the society; in
society. contrast technology affects

the society.
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In the second part of this question, effects of society on technology were
asked. Answers to this part are similar to the pre-service teachers’ views on effects
of society on science. Similarly, almost all of the participants (95 %) believed that
society has effects on technology. Only one participant (5 %) thought that there
was no effect of society on technology (See Table 4.7). According to this
participant, society does not have an effect on technology; on the contrary

technology had effects on society.

Results show that most of the pre-service science teachers (83 %) believe
that society has positive effects on technology. According to their responds, needs
of society have significant positive effects on technology (84 %). Other positive
effects are listed as positive support of the society on technological developments

(11 %), and the necessity of being strong in military (5%).

On the other side, 16 % of participants believed that society had negative
effects on technological developments. Responds show that ethical rules in the
society, economic conditions of society, and sensitivity of society on developments
are the reasons of the negative effects of society on technology which are similar to

the reasons of the negative effects of the society on science as discussed above.

As a second question, science and technology effects on society was asked
(Appendix A, item 4). All of the participants agreed that science had effects on
society. Majority of the pre-service science teachers (79 %) said that science had
positive effects on society while rest of them (21 %) believed the opposite way
(See Table 4.8).
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Table 4.8 Pre-service science teachers’ views science-technology influences on society

Overall # of %in  Example
% usage  each
Influences  Positive 79 Find solutions of problems of 4 21 P138: ...we argue on it and we allow or not based on our researches.
of science effects society Science leads to society in that way.
Develop the society 3 16 P16: Science affects society because by new explanations...
on societ - - -
y Explain the natural events 3 16 P12: Science proved them to planets movements and society learned them.
Treat illnesses 3 16 P3: The most effective area of science to society is medical science...
Change acceptability of society 2 11 P8: Science changes the acceptability of the society.
Gain thinking abilities 2 11 P6: Science affects the society on their thinking abilities.
Provide comfortable life 5 P1: ....provide an easier and livable life to us.
Correct the mistakes of society 1 5 P17: Science finds a mistake which is done by the society. Then, society
changes their behaviors.
8\1 Negative 21 Conflict with beliefs 2 40 P15: Sometimes, scientific studies are done in an existentialist philosophy
Effects which is contrary to religion.
Used in wars 1 20 P2: ...war has a negative effect on society in that science and technology
has a role.
Conflict with norms of society 1 20 P4: ... traditional norms of the society, they may affect as negatively.
Causing pollution 20 P9: Science develops a technology because of needs of the society. While
using that technology, society pollutes the environment.
Influences  Positive 59 Provide Communication 7 44 P12: We are using internet now and we are trying to communicate
of effects comfortable  Travel 1 6 P9: Technology affects the society, e.g. every city is connected to each
life other via train.
technology Develop the society 4 25 P1: Technology and science help the development in society
on society Makes science applicable 2 13 P4: Viatechnology, many scientific studies are done so society is affected
positively.
Treat illnesses 1 6 P2: Science and technology has a role. And also, there are some positive
effects in daily life to explain for instance cancer treatment.
Make society powerful 1 6 P15: Technology has effects on the society by means of their

developments, their power etc.




LS

Table 4.8 (continued)

Negative 41 Used in war 27 P11: Technology may be harmful, like in the case of nuclear weapons.
Effects
Pollution 18 P9: While using that technology, society pollutes the environment
Getting lazier 18 P13: Internet makes people lazier
Consumption 18 P8: Technology makes us consume more.
Break social activities 9 P3: Negative effect is observed in social relations...
Addiction to technology 9 P7: We are getting lazier. As a result, we become addicted to technology.
Reasons of  Purpose of usage 31 P2: Two ways interactions can be seen, positive and negative. It depends
- on purpose of usage.
influences
Age of society 23 P14: By the time, people accepted some facts and these facts are known as
normal today.
Needs of society 15 P13: People need science, and their efforts yield scientific studies. If they
do not need, there will be no efforts, no science
Understanding the scientific claims 15 P3: If they do not understand their claims, they do not show any reaction.
Restrictions of religion 8 P3: ... his claims were against to church. Maybe, his thoughts were found
different. These could be reasons to draw attention.
Relationship between daily life 8 P3: If society finds relationships between their claims and their daily life,

they will show a reaction to them, positively or not.




As itis seen in Table 4.8, answers provided to these questions show that
pre-service science teachers’ perceptions of science-society and society-technology
interactions are similar. When their perceptions of the effects of society on science
and technology are regarded, it is obvious that that society has negative effects on
science (62 %) and society has positive effects on technology (83 %). They think
that needs of society (42 %) are the most important reasons behind society effects
on science. Demands and curiosity of society, their supports to technologic
developments, and positive approach of political powers in the countries are other
reasons which yield positive effects of the society. On the other hand, they think
that strict traditions and rules in the society and beliefs of scientists are the biggest
discouraging reasons which cause the negative effects of society on science.
Society rules and misconceptions of studies can be also considered as additional
reasons in this realm. We also had one participant who believed that there was no
effect of society on science.

Effects of society on technology were questioned in the same manner as
above. Results show that most of the pre-service science teachers believe society
has positive effects on technology (83 %). It is a significant result that needs of
society (84 %) is the most important cause which yields positive effect on
technology. Supports on scientific developments and powers in military are other
effects of society. Again, only one of the participants (the same person) believes
that there is no effect of society on technology.

On the other hand, pre-service science teachers’ perceptions of science
effects on society are significantly positive (79 %). They believe that science
develops the society, finds solutions of problems of society, provides comfortable
life, explains the natural events, treats illnesses, gains thinking abilities, changes
acceptability of society and corrects the mistakes of society. Applications on
dangerous weapons, conflicting with beliefs and society norms and causing

pollution are the social reasons which result in negative effects on science.

When it comes to the effects of technology on science, they believe to

have positive effects (59 %). Technology in public communication has the most
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significant positive effect on society (44 %). Other than that, respondents
mentioned other positive effects such as, technology develops the society, treats
illnesses, makes science applicable, makes society powerful, and provides comfort

in travel.

Due to causing pollution, being utilized in wars, breaking social bonds,
causing waste of resources by excessive consumption, making people lazier, and
causing addiction to technology it is considered as having negative effects on
society. Most of them believe that purpose of usage determines the effect of
science-technology on society. In addition, age of society, restrictions of religion,
needs of society, their understanding of the scientific claims, and their relations to

science-technology in daily life are other factors which determine the effects.

4.2. News Framing Influences on Pre-Service Science Teachers’ Perceptions of

Global Warming

In order to evaluate the news framing influences on pre-service science
teachers’ perceptions of global warming issues in terms of science, society, and
technology, we shared with the pre-teachers two news related to science, society,
and technology aspects of global warming. After they read the news, three set of
interview questions were asked. By this way, news framing influence on pre-
service science teachers’ perceptions of global warming issue in science, society,

and technology was evaluated.

4.2.1. News Framing Influences on Pre-Service Science Teachers’ Perceptions

of Global Warming in Terms of Science Aspect

In this part of the study, two news related to science aspect of global
warming were shared which included explanations related to positive and negative
sides of global warming (Appendix E). After participants read the news, they were

asked nine questions.
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First question asked was about what participants learned from news
(Appendix B, item 1). First new was new for most of them in some way where 42
% of them said that the first new was completely new, 42 % said that they had not
known anything about the new bacteria specie and 11 % said they had not known
about the global effect on microorganisms. Only one participant (5 %) said that he

had known the first news before.

Different than the first news, most of the responders said that they had
known the second news before. 41 % of them said that nothing in the second news
were new for them. 27 % of them said that they had not known before the carbon
amounts of oceans. 13 % of them learned pH amounts of oceans in the second
news. One participant (5 %) had not known before that fossil fuels caused carbon
emission. Lastly, again only one participant (5 %) said that the second news was

completely new (See Table 4.8).

Table 4.8 Pre-service science teachers’ new learning from scientific news

Responds # of % in Example
usage each
news
In first The first news is completely 8 42 P4: The first news was completely new.
new.
news
The bacteria specie is new. 8 42 P3: Magnetotactic bacteria. | did not know
before...
Global warming has an 2 11 P1: Global warming has an effect on people
effect on microorganisms. but also has an important effect on
microorganisms.
Nothing new 1 5 P2: I know all things in news.
Insecond  Nothing new. 9 41 P14: 1 knew the second news before.
news
Carbon amount of oceans is 6 27 P16: | did not know exactly the amount of
anew information the carbons.
pH amount of oceans is a 3 13 P11: The pH amounts of oceans and...
new information
Carbon amounts alter water 2 9 P1: I haven’t thought before that by
acidity. increasing carbon amount, oceans’ acidity
also increases.
Fossil fuels cause carbon 1 5 P13: 1 did not know before fossil fuels cause
emission. to the carbon emission.
The second news is 1 5 P12: All of them are new for me.

completely new.
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Second question was about what participants consider as important points
about news (Appendix B, item 2). Responds to the second question show that most
of the participants (68 %) consider global warming as the most important point in
these news. They thought that global warming harmed the natural balance (on
living organisms (32 %), carbon emission through oceans (26 %), and global

temperature increase (10 %)).

13 % of the participants said that people behaviors were important in these
news because people and their behaviors caused these harms. 5 % of them found
the most important part as the scientific studies done since they help to see and
control the changes in the environment. Lastly, for the 5 % (one participant)
everything in this news were new and interesting thus he considered the entire

news as important (See Table 4.9).

Table 4.9 Results of responds on most important points in positive and negative

scientific news

Responds # of Overall Example
usage %
Global Harms on Direct harm on 10 32 P14: Little temperature changing has
warming is the natural living an effect on living organisms. Some
important. (68 balance organisms organisms are disappeared and some
%) new organisms are discovered.
Carbon 8 26 P15: Carbon emissions cause to
emission losing natural balance.
through oceans
Global 3 10 P11: In the first news, the
temperature temperature increasing part was
increase important.
People behaviors are important. 6 18 P1: People and people’s actions are

reasons for these diseases.

News is new/interesting so it is considered 2 7 P9: It was new for me. For that

important. reason, that part was important.

Scientific studies are important. 2 7 P18: Scientific studies were
important because it shows the
changing.
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As a third question, participants’ feelings about future were asked
(Appendix B, item 3). Surprisingly, most of the participants were pessimistic for
their future due to global warming (89 %). This 89% of the pessimistic group is
split into sub-groups according to the factors they mentioned. 50% pronounced the
human factor as the reason behind global warming and all consequences. (People’s
behaviors harmed the natural balance (38 %), water resources are polluted which is
essential for living (8 %), preventing the expected results of global warming was
too hard (3 %), people were not aware of the global warming (3 %)).

25 % of them felt pessimistic because there was an obscurity about future.
10 % of them felt pessimistic because of the effects of global warming (global
warming causes the extinction of livings (5 %), harms the bacteria species (3 %),
and global warming still continues (3 %).) Remaining felt pessimistic because of

negative expressions in news and prior knowledge about the issue (3 % each).

Lastly, only one participant felt optimistic after reading these news
because such kind of news on environmental issues provided more awareness

about the problems, reasons behind them and possible solutions (3 %).

On the other side, 8% of the participants were not affected from news.
They said that the results of global warming were not seen yet (3 %), there was an
obscurity about future (3 %), and responder got used to read similar news about
global warming so it did not affect (3 %) (See Table 4.10).
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Table 4.10 Pre-service science teachers’ feelings on scientific news

Responds # of Overall Example
usage %
Optimistic Such news provides awareness 1 3 P2: When we read such news,
(3%) thought to society. we can see the possible dangers
and try to eliminate it. Thus we
should be optimistic about the
future.
Pessimistic People factor ~ Harms of behaviors 15 38 P2: Damages on natural balances
(50 %) on the natural balance which are result from our
(89 %) -
actions.
Difficulty to prevent 1 3 P9: Many reasons causes to
the global warming carbon emissions and to prevent
it is too hard.
Effects on water 3 8 P17: We cannot find the water to
resources use or drink. Water is an
essential for all of us so | felt
pessimistic.
Consciousness of 1 3 P16: We mostly do not
people on the understand anything. For that
environmental reason | felt pessimistic.
changing.
There is obscurity about future. 10 25 P17: There is an obscurity about
(25%) the future so | felt pessimistic.
Effects of Harms to the bacteria 1 3 P1: 5 C warming has an effect on
global specie. bacteria life.
warming (11 — ——
%) Cau_sgs the extinction 2 5 P3: O_ne organism is Ilvmg by
of livings. adapting but another one is
dying.
Continuity of global 1 3 P16: I felt pessimistic about my
warming. future because warming still
continues.
Negative impressions made 1 3 P3: 1 do not feel positive because
pessimistic. all mentions are made me
anxious.
Due to prior knowledge, feeling about 1 3 P5: I also remember my prior
future is pessimistic. knowledge about acid rains etc.
Thus, | feel worry again.
No effect The results are not observed yet. 1 3 P12: | felt neutral about my
future. There is an obscurity
(8%) about the future.
There is an uncertainty. 1 3 P14: 1 am not sure. | cannot feel
anything about our future.
I knew before, the news did not affect 1 3 P10: I got used to read so it did

me.

not affect me.

Forth question was about the changes in pre-service science teachers’

views after news were shared. (Appendix B, item 4). As it is seen in Table 4.11,

most of the participants (70 %) said that they thought similar to the presented

news. Other participants (30 %) read new information from news.
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Table 4.11 Changes in pre-service science teachers’ views after scientific news

Overall  Responds # of % Example
% usage
| thought same 70 Supports my thoughts. 16 59  P3: The first reading shows me the
as in the news My thoughts get truth of my knowledge. It exemplifies
) stronger. to me.

I knew before, did not 3 11 P10: I knew before the mentions in

affect my opinions at that news so it did not effect on me.

all
| saw new 30 No change in my 4 15 P14: News did not change any
. . thoughts. difference in my thoughts. I still think
information -

the same things.
Provide new aspects 2 7 P11: | saw that there were many

effects which we had not realized yet.

There is an obscurity 1 4 P7: Because there is an uncertainty, |

about future, present am still feeling fear.

situation is scaring me

New aspects change 1 4 P12: When I read the first news, my

my thoughts about feelings were changed. | had felt too

global warming. pessimistic about my future but now |
felt neutral.

As seen in the table above majority of the participants had similar views
with the news (70%).Among them, 59 % (in overall) said that they had thought the
same with the news so they claimed that these news were just supporting their
ideas and contrary to them, 11 % (in overall) of them claimed that readings did not

have any positive or negative effect on their views.

News contained some new information for the remaining 30 % of the
participants. Most of them (15 % in overall) said that the new explanations did not
change their thoughts. 7 % of them said that new explanations provided to see
events from a different point of view. 4 % of them were worried, even scared for
the uncertainty of the future when they read the news. Lastly, 4 % of them said that
new explanations changed their thoughts on global warming.

In order to learn whether participants will use these news and their purpose
of use if they do, we asked the fifth question (Appendix B, item 5). Responds show
that most of the participants (75 %) thought same with the news. This is a
significant result that 48 % of them answered this question as they would use these
news to support their thoughts. 33 % of them would use to change others’

thoughts. 10 % of them would use to have a reaction toward global warming.
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Lastly, 10 % of them said that they would only share with others without aiming to

change others’ opinions (See Table 4.12).

Table 4.12 Effects of the scientific news on pre-service science teachers’

discussions with others

Responds Overall # of % ineach  Example
% usage category
These news were 75 To support having 10 48 P8: I believe that global
parallel to my thoughts. warming is not good and
these news were supported
having thoughts. my thoughts.
To change others’ 7 33 P11: If one of my friends sees
thoughts to my these issues as harmless, |
thoughts will try to change his view.
To explain having 2 10 P10: | can use it to explain
thoughts. my thoughts about global
warming to others.
To share with 1 5 P9: I will share my reading.
others. But it does not meaning to
change him thoughts. Only
sharing...
To have reaction 1 5 P14: I will use the second
toward global news to defend my thoughts.
warming We have to show reaction
such kind of events.
These news were 25 To change others 4 57 P2: I can use this news to
new for me opinions persuade people that global
' warming harm living
organisms.
Used to inform 2 28 P4: 1 will share that news
others. objectively and try to show
one of the effects of global
warming.
Would not used 1 14 P14: 1 will not use the first

because it does not
represent my view

news because it does not
show my thoughts.

As seen in the table above, remaining 25 % of the participants said that

these news were new for them. Most of them (57 %) thought in the same way with

participants who had known these news before. They said that they would use this

news to change others to their thoughts. 28 % of them would use to inform others

related to news. 14 % of them would not use them because these news were not

parallel to their thought.



To learn the participants’ views on science portrayed in news, sixth
guestion was asked (Appendix B, item 6). Results of responders showed that 41 %
of participants mentioned about science as activities used SPS. 31 % mentioned
about science as nature of science aspects. 25 % of them portrayed science as it
needed inquiry. Rest of them (3 % each) said that science was subjective and

uncertain.

In addition, 22 % of them said that purpose of science was to take
precautions to against dangers. Lastly, 6 % of them mentioned that scientific
studies harmed on environment so these effects had to be controlled (See Table
4.13).

Table 4.13 Pre-service science teachers’ views on science portrayed in the news

Responds # of % Example
usage
Activities used SPS 13 41  P9: Measurements, explanations... All of them are science, I
think.
Nature of  Science is 1 3 P6: Science is always changing. New organisms were seen, some
science uncertain organisms were extinct. Scientists study on them,
31%
( ) Science is 1 3 P16: | saw that science is subjective. There are two news about
subjective global warming and you can interpret them based on your
thoughts or emotions toward to the issue.
Science needs 8 25  P12: Science tried to show others what the situation was by using
inquiry numeric data.
Purpose to take 7 22 P3: Science provides to take precaution against dangers.

precautions

Harms on environment 2 6  P17: Scientific studies have to be under control to decrease harms
on environment.

Seventh question aimed to learn what participants wanted to see in news
about science (Appendix B, item 7). Most of them (47 %) wanted to read detailed
information about magnetotactic bacteria specie and ocean acidity. Others things
the rest of the participants wanted to see were specific examples from daily life if
possible (19 %), advices for the future (14 %), detailed references about study (9
%), and more emphasis on the importance of the global warming (2 %). 9 % of

them said nothing required to include in news about science (See Table 4.14).
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Table 4.14 Pre-service science teachers’ demands related to news about science

Responds # of % Example
usage
Detail explanations on bacteria 20 47  P2: More detailed information or explanations can be
and ocean acidity given to reach all people.
Specific examples seen around 8 19 P14: More specific examples can be given. For example,
increase in acidity causes harms on the corals.
Advices for the future 6 14 P16: There should be some precautions or advices.
Detailed references about study 4 9  P6: I want more details for example scientists’ names or
location names etc.
Nothing required to include 4 9  P5: Ithink all of them are enough to them.
More emphasis on importance of 1 2 P1: More emphasis was put on global warming, more

the global warming

awareness could be raised.

In the eighth question, we asked what they need to change their views

(Appendix B, item 8) and most of them (58 %) said some additions could change

their views about science. The additions that would change their views can be

summarized from their responses as more positive expressions about global

warming (20 %), detailed explanations about natural balance consistency (13 %)

and explanations about the benefits of magnenotactic bacteria specie in natural

balance (13 %), strong references (8 %), and more news supporting the claims in
news (4 %) (See Table 4.15).

The rest of them, 42 %, as seen below, said that nothing changes their

views about global warming.
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Table 4.15 Pre-service science teachers’ demands to change views about science

aspect

Responds Overall # of % Example
% usage

Nothing 42 Nothing 10 42 P8: Anything included in that news
changes my change my thoughts.
thoughts.
| need some 58 Positive expressions 5 20  P10: If the author used more positive
additions to about the global words or explanations, | would be
change my warming affected and | would change my
view. thoughts.

Detail explanations 3 13 P3: If author said that carbon dioxide

about natural amount is increased but scientifically

balance consistency nature can balance the changing, my
thoughts could be change.

Detail explanations 3 13 P14: If author showed us benefits of

about the benefits of those bacteria or if author proved

bacteria increasing acidity does not affect the
livings, | would see the global warming
harmless.

Strong reference 2 8  P6: References should be given in a more
detail but it helps me to search on the
news more.

More news related 1 4 P10: 1 did not change my thoughts to read

to claims in news only one news. | need more. If | feel

comfortable to our new findings, | can
change my mind.

For the last question, relationships between science and environment were
asked (Appendix B, item 9). Results of this question show that most of the
participants (62 %) thought that there were both positive and negative relationships
between science and environment. 28 % of participants said that scientific studies
harmed the environment but other science fields developed while looking for the
solutions of these harms. 23 % of responders said that relationship between science
and environment depended on the purpose of the scientific study (i.e. how science
was used for what purposes). 10 % of them mentioned that scientific studies was
related to the environmental conditions. According to them, if environmental
conditions were convenient for the scientific studies, positive relationship was

observed.

On the other hand, 24 % of the participants thought that there was only a

positive relationship between science and environment .14 % of them said science
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explained the natural facts so this was a positive relationship and 10 % claimed

that it was positive since science reveals environmental problems.

Lastly, 14 % of the responders thought that the relationship between them

was negative. 10 % of them said that science harmed the nature via technology.

One participant (5 %) mentioned that some scientific products (such as chemicals

used in agriculture) harmed the nature. This was the reason why the relationship

between them was negative (See Table 4.16).

Table 4.16 Pre-service science teachers’ views on relationship between science

and environment

Responds Overall #of % Example
% usage
Positive 24 Science shows the 3 14 P1: Science solves the
relationship environmental problems environmental problems.
Science explains the 2 10 P18: Science studies on the
natural facts. problems and with its finding
science makes us more aware about
environmental problems.
Negative 14 Science harms the 2 10 P15: If science is connected with
relationship environment via the d_evelo_ped techno!ogy, their
technology relation will be negative because
developed technology is harmful for
the environment.
Science harms the nature 1 5  P3: Chemicals using in farms to
via chemicals production more are dangerous.
Both positive 62 Scientific developments 6 28  P4: Science causes some
and negative ha_rm the nature put en_vironmgntal problems, and
science tries to find science tries to save the
relationship solutions at the same environment, again.
time.
It depends on the purpose 5 23 P16: Relationship depends on how
of scientists. we use the science and what we aim
to do.
It depends on 2 10 P12: If environment is suitable,

environmental conditions.

scientific studies can be done. If

not, we do not find any area to study
because the environment is the main
area of the science.

Summarizing the general approach of the responds to the questions could

be as given as follows. First of all, the pre-service science teachers had not known

about positive sides of global warming in the first news (42 %) and some were not

aware of magnetotactic bacteria species (42 %). Related to second news, they had
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known negative sides of global warming before (41 %). The carbon amounts of
oceans were seen as new knowledge (27 %). Most of the participants thought that
global warming was the important point in both news (77 %) because of harms on
the natural balance (42 %) and causing unpreventable changes in nature (35 %).
Others also stated the important points as people behaviors (14 %), being new or

interesting for them (5 %), and scientific studies in news (5 %).

Most of the pre-service teachers’ feelings about global warming effects on
society were pessimistic (89 %). People effects in environment (50 %), being an
obscurity about future (25 %), and harms of global warming (11 %) were the
reasons behind their being so pessimistic. It is an important result that pre-service
science teachers want to use these news while discussing with others to support
their thoughts (48 %), and to change others’ views to theirs (32 %). These results
show that pre-service science teachers want to affect others’ perceptions and make

others think like themselves.

The result concluded about changes of pre-service science teachers’ views
was that most of them who thought the same with the news (70 %) said that news
supported their thoughts (59 %). Small percentage of participants read the
information about global warming related to science in the news for the first time
(30 %) and only one participant changed his views according to the news (4 %).
This result shows that pre-service science teachers’ perceptions about global
warming related to science aspect are strong. News framing effect was observed

here only in terms of support to the existing thoughts.

However, although having very strong perceptions, participants said they
could have changed their opinions about global warming relation to science, if
some strong additions were provided (58 %). Those additions they meant to
change were addition of positive expressions about global warming (20 %),
detailed explanations about natural consistency (13 %), detailed explanations about
the benefits of magnetotactic bacteria specie (13 %), and strong references (8 %).
42 % of them did not change their thoughts and they claimed that nothing could

change their thoughts about global warming related to science. This shows that
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most of the pre-service science teachers seek some additional explanations to
believe the claims of the news about scientific aspect. By this way, they could
change their opinion. Others’ perceptions are strong and their ideas would not

change by any means.

Pre-service science teachers evaluations of science portray after reading
news are similar the responds of first interview. 41 % of them explained science as
activities used SPS, 31 % of them mentioned NOS aspects, and 22 % of them
mentioned on the purposes of science. Before news, most of them said that science
is a way of explaining the natural phenomena (38 %) and nature of human and
environment (13 %), and activities used SPS (11 %). They also mentioned science
interests (22 %), NOS aspects (13 %). It is seen that pre-service science teachers’
views on science are similar to after news. The only difference is the percentage of

the definitions. News had an effect on shaping their thoughts about science portray.

Lastly, it is a significant result that most of the pre-service science teachers
think both positive and negative relationships between science and environment
(62 %). Most of them believed that scientific developments harm the environment
but science is needed to eliminate these harms (28 %) and relationship is related to
purpose of science usage (23 %). In addition to whom, 24 % said that there is a

positive relation and 14 % said that there is a negative relationship between them.

4.2.2. News Framing Influences on Pre-Service Science Teachers’ Perceptions

of Global Warming in Terms of Society Aspect

In this section, two news related to society aspect of global warming were
shared. First one includes mostly positive expressions about global warming and

second one has mostly negative expressions about global warming (Appendix F).

First question was about what participants learned from news (Appendix
C, item 1). According to the responds, all of the participants had known the second
news before. But for the first news, 50 % of the participants heard it for the first
time. 28 % of them said that the claims about global warming effects on rain and
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green area were new. 11 % of them learned that some scientists believed global
warming as harmless. Lastly, 11 % of them said that nothing was new in the first
news (See Table 4.17).

Table 4.17 Pre-service science teachers’ new learning from social news

Responds # of % in Example
usage each
news
In first The first news is completely 9 50 P4: The first news was new.
news new.
Global warming may provide 5 28 P3: ‘By global warming, raining will be
more rain & green area seen more’ is said. I did not know before.
Some scientists believe 2 11 P1: I didn’t know before that some
global warming as harmless scientists think like that. This is new to
me.
Nothing new. 2 11 P7: 1 heard nearly same thing before for
both news.
Insecond  Nothing new. 18 100 P6: In second part, | knew them all
before.

news

In order to evaluate which parts participants considered as important about
news, second question was asked (Appendix C, item 2). Responds show that the
majority (53 %) said that global warming was the most important point in both
news. According to them global warming would affect agriculture (19 %), cause
drought (14 %), change ecologic balance (13 %), and provide more rain and green

areas (4 %).

18 % of them thought that harms of people were important. 10 % of them
said that people destroyed the nature and they suffer its consequences. 8 % claimed

harms of people were more severe than positive results of global warming.

In addition to them, 8 % of them found the claims of scientists as
important who believed that global warming had positive effects. 6 % of them
mentioned that scientific studies done in both news were important. 6 % of them

said that readings were new so they were important. On the other side, 8 % of them
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did not believe these news so they did not find any important points in there (See
Table 4.18).

Table 4.18 Results of responds on most important points in positive and negative

social news

Responds # of % Example

usage

Global warming Agriculture will be affected 9 19  P4: It was important that global

- negatively. warming will negatively affect the

is important. :

agriculture

(83 % inoverall) "~ Drought will be seen as a result 7 14 P9: In the second news, drought is the
of global warming. important part.

Global warming will provide a 6 13 P2: New plants will be seen. New eco-

new eco-balance. balance will be obtained. These are
important for me.

Global warming provides more 4 8  P6: More rainy days will be seen so

rain and more green areas. more green areas we will have.

Harms of people Humans destroy the 5 10  P1: This article is related to our actions

are important environment and they see the and their results on humans.

P ' results of it.

(18 % in overall) Harms of people are more than 4 8  P15: Even if the nature provides
positive effects of global greener areas, we still destroy it.
warming.

Positive beliefs of some scientists are important. 4 8  P11: Scientists claim that global

warming will cause good things.

I do not believe so there is no important part. 4 8  P18: 1 did not believe the first news so

much. | did not find it as important.

Reading is new so it is important. 3 6  P16: That part was important because it

was new for me.

Scientific studies are important. 3 6  P18: Scientific studies were important

because it shows the changing.

As a third question, participants’ feelings about future were asked
(Appendix C, item 3). It is a significant result that most of the participants were
pessimistic (74 %). 23 % of them said that the reason for their being pessimistic
was the negative effects of global warming. Those negative effects were drought
and starving (10 %), less productivity in agriculture (13%). In addition to these
reasons, their prior knowledge about global warming (20 %), negative expressions
in news (13 %), people’s misuse (10 %), and obscurity about global warming

effects in the future were other reasons of pessimistic feelings (See Table 4.19).
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Table 4.19 Pre-service science teachers on feelings after social news

Responds Overall Example
%
Optimistic New ecosystem will be seen as a 5 P4: The first news made me hopeful
(13 %) result of global warming. because some scientists thought that
global warming had positive
effects.
Probability of green world made me 5 P16: Rain forest part affected my
optimistic. thoughts. I did not think that
probability before.
Too much time required to the 2 P14: It was claimed that global
expected bad results. warming was started to see too
many years ago. It started years
ago, it is warming now, and it will
be warming in the future.
Pessimistic Effects of Global warming 10 P3: Pessimistic because drought and
global causes drought starving were mentioned.
(74 %) : ;
warming (23 and starving.
% in overall) Agriculture will 13 P11: Agricultural will be harmed
be harmed this because of the global warming.
will cause to
poverty.
Based on prior knowledge about 20 P9: My background about global
issue. warming was negative so | am
pessimistic.
Negative impressions made me 13 P13: The news was totally negative.
pessimistic.
New balance will be destroyed by 10 P13: I think if there are human
human being. beings somewhere, | cannot say
good things for the environment
there.
There is an obscurity about the 10 P7: 1 am not certain for the future.
future.
No effect I knew the same things before so 10 P10: | knew that news before. For
news did not affect me. that reason, | was not affected.
(13 %)
I did not believe so it did not affect 2 P18: 1 did not believe the first news.

me.

On the other side as given in Table 4.19, 13 % of them felt optimistic after

reading news. The reasons were the claims about new ecosystem (5 %) and the

claims about green world (5 %). Only one participant (2 %) estimated bad

consequences will emerge after very long time, so he was optimistic for his future.

Contrary to them, 13 % were not affected from news. 11 % of the said that

they had known news before and one of them (2 %) did not believe both news.

These are the reasons why they were not affected both news.

To evaluate changes in pre-service science teachers’ views after news,

forth question was asked (Appendix C, item 4). Responds show that 52 % of them



read new information while for the rest (48 %) of the participants news were not a
big surprise since they knew them before. People of this second group said news

supported their opinions, so their opinions became stronger (See Table 4.20).

Table 4.20 Changes in pre-service science teachers’ views after social news

Responds Overall # of %in  Example
% usage  each
| think same as 48 Supports my thoughts. 14 48 P7: Ithought the same thing and
in news My thoughts get believed in that ways. There was a
stronger. news which supported my thoughts
by scientists.
Information 52 Did not change my 5 34 P18: Any positive news about the
was new for me thoughts. global warming does not affect on
me. | still think and believe the
same things.
There is new 5 34 P6: | did not read before like the
knowledge; I have to first news. | have to research more
search on it to think to change my mind because
different. reference is not enough for me.
Due to prior 3 20 P15: The second news was also
knowledge, parallel to my thoughts so that one
explanations support also supported me.
my having thoughts.
New aspects confused 2 13 P17: The first news made me
my strong belief about confused because the idea about
global warming. greener world was different. But,
totally, I did not change my
thoughts.

As it is seen in Table 4.20, on the other side among the people of the first
group; 34 % said that new explanations did not change their thoughts. Another 34
% mentioned that they read new aspects so they needed to make search on them to
change their thoughts. 20 % of them said that new explanations supported their
ideas. Lastly, 13 % of them mentioned that they were confused because of new

explanations about global warming.

To learn whether participants will use these news and for what purpose if
they do, fifth question was asked (Appendix C, item 5). Responds of this question
show that 58 % of the participants thought the same with the news. It is significant
since 67 % of this group answered this question as they would use these news to
support their views. 17 % of them would use to change others’ thoughts. 11 % of

them would use to have a reaction against global warming. 6 % of them said that

75



they would just share with others without pursuing any purpose to change their

ideas (See Table 4.21).

Table 4.21 Effects of the social of news on pre-service science teachers’

discussions with others

Responds Overall # of % ineach  Example
% usage category
These news 58 Used to support 12 67 P7: 1 will use them to prove my
having thoughts. negative thoughts about the
were parallel to -
global warming.
my thoughts. Used to change 3 16 P7: If someone thinks like global
others’ thoughts to warming is good, | will try to
my thoughts change him thoughts by using
these news.
Used to have 2 11 P14: 1 will try to make sense of
reaction toward global warming by showing the
global warming bad picture
Used to share with 1 6 P10: While talking, 1 will
others. mention as casual.
These news 42 Used to inform 5 39 P9: I will use both news to show
others. both aspects.
were new for -
Used to change 3 23 P2: 1 can use this news to
me. others’ thoughts to persuade my thoughts which
my thoughts. global warming harms living
organisms
Not used because | 3 23 P12: 1 will not use the first news
did not believe the because I did not believe so
reading. much.
Not used because 2 15 P3: Second reading is not

reading does not
have strong
evidence to talk on
it.

enough to explain them. So, | do
not think to use so much both
readings while discussing with
others

As it is seen above that 42 % of the participants said that these news were

new for them. 39 % of them said that they would use these news to inform others.

23 % of them thought to use these news to change others to their thoughts. 23 % of

them would not use them because they did not believe these news. Lastly, 15 % of

them said that they would not use because they did not find strong evidence to talk

on them.

To learn the participants’ views on society portrayed in news, sixth

guestion was asked (Appendix C, item 6). Results of responders showed that 42 %

of participants think society caused global warming and they were also affected by
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global warming. 37 % of them thought that global warming was directly related

with society. Two participants (11 %) said that these news were not related with

society and also two participants (11 %) claimed that society is sensitive to news

about global warming (See Table 4.22).

Table 4.22 Pre-service science teachers’ views on social portray in the news

Responds # of % Example

usage
Society causes the global 8 42  P12: Society both affects and be affected part of global
warming, and affected the warming.
result of their behaviors.
Global warming is directly 7 37  PT7: These news tell us that human factor and environment are
related with the society. closely connected
Society is sensitive to the news 2 11  P5: | think that global warming and climate change issues are
about the global warming accepted by society. If global warming related news is given in
issues. newspapers, it shows us this type of acceptance.
News are not related with 2 11 P13: 1 cannot see any relation with society part in those
society. readings.

For the seventh question, what participants wanted to see in news about

society was asked (Appendix C, item 7). 22 % of them said nothing extra is

required in the news about society. On the contrary, participants wanted to see

some scientific quantitative data (43 %), detailed references about study (14 %),

specific examples from daily life (11 %), advices for the future (8 %), and visuals

(3 %) in the news (See Table 4.23).
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Table 4.23 Pre-service science teachers’ demands related to news about society

Responds # of % Example
usage
Detailed explanations and 16 43 P18: In the first news, the author should include some
scientific quantitative data scientific data
Nothing required 8 22 P18: The second news was good and enough.
Detailed references about study 5 14  Pe6: Background of these studies, scientists, universities. ..
Detailed reference should be given.
Specific examples 4 11  P5: I need to read news which are related to my daily life
Advices for the future 3 8  P13: In both news, what we should do to prevent the nature
is missing. | think there should be some advise.
Visuals 1 3 P17: Some visuals make that news more attractive.

For the eighth question, what they needed in news to change their views

was asked (Appendix C, item 8). It is an important result that most of the

participants (56 %) needed some additions to change their views about society.

According to their responds, some scientific quantitative data (29 %), some

advices to eliminate global warming for the future (23 %), strong evidences

supporting claims (23 %), strong references (15 %), and more news related to

claims in news (8 %) would help to change participants’ views (See Table 4.24).
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Table 4.24 Pre-service science teachers’ demands to change views about society

Responds Overall # of %in  Example

% usage  each
Nothing 44 Readings support my 10 100  P2: Whatever author includes in
changes my thoughts. reading is not change my view.
thoughts.
| need some 56 Scientific 4 31 P10: If there were more scientific
additions to data/measurements information, | would believe and |
change my would change my view.
view. Persuasive advices 3 23 P15: If some advices were added to

prevent to the predicted difficulties
resulted from global warming, |
would think global warming as less

important.
Strong 3 23 P12: | need to read a very strong
argumentations argument supported with clear and

exact proofs or explanations so that |
will change my mind.

Strong reference 2 15 P10: Author should add the names of
scientists and universities. By that
way, | would believe and | would
think in that way.

More news related to 1 8 P9: To change my views, there
claims in news should be more news than | learned
before.

As a last question, relationship between society and environment was
asked (Appendix C, item 9). Most of the participants (60 %) believed there were
both positive and negative relationships between society and environment. 40 % of
participants said that the relationship between them was negative. Responds show
that none of the participants found any positive relationship between society and

environment.

45 % of the participants said that there was both positive and negative
relationship between them which depended on behaviors of society. If society is
careful on environment, relationship is positive. 15 % of them said that relationship
depended on education level of society. They thought that if society had
knowledge about environment, relationship was positive. In societies of different
education levels environmental awareness is not the same which shows the effect

of education.

On the other hand, 40 % of them founded this relation as negative.
According to them, society always harms the environment (20 %) and society and

environment always affect each other negatively (20 %) (See Table 4.25).
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Table 4.25 Pre-service science teachers’ views on relationship between society

and environment

Responds Overall # of % Example
% usage
Negative 40 Society and 4 20 P15: There is a negative relationship.
relationship environmer)t af'fect_ Society harms to the environr_nent anq
each other in negative these harms affect on the society again.
way.
Society always harms 4 20 P16: People always harm the
the environment. environment so | think there is a
negative relationship.
Both positive 60 It depends on the 9 45 P2: Society decides on this
. behaviors of society relationship. If society behave negative
and negative - . - . .
on environment. to environment, relationships will be
relationship negative.
It depends on 3 15  P17: I think the relationships between
educational levels on science and environment is different in
environment societies and it depends on their

education about the environment.

Having asked these nine gquestions and analyzing them specifically above,

it can be now summarized in a more general manner.

50 % of the pre-service science teachers had not read any news which was
about positive sides of global warming on society. However, all of them said that
they had read similar news before which was about negative sides of global
warming on society. For the important points in news, most of them pointed out
global warming in news because of the effects on agriculture and drought (53 %).
In addition to them, claims about new ecosystem and greener world concerns were
other important points. Society effects (18 %), scientists’ positive thoughts (8 %),
scientific studies in news (6 %), being new for them (6 %) were other responds of
important points in news. In contrary, 8 % of them did not believe news so they

did not find any important point in news.

It is a significant result that after reading second set of news, the pre-
service science teachers’ feelings about future become pessimistic (74 %). The
effects of global warming on society (23 %), their prior knowledge about global
warming (20 %), negative expressions in news (13 %), effects of people on natural

balance (10 %), and being an obscurity about future made them pessimistic. On the
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other side, 13 % of them felt optimistic about their future because of the positive
probabilities given in news. Also, another interesting result that 13 % of them were
not affected from news because of their background. This responds show that
negative expressions in news had an effect on pre-service science teachers’
feelings about issue. It is seen that very few participants were affected from the

positive expressions given in news.

Another result was that none of the participants changed their thoughts
about global warming related to society aspect. Results show that participants, who
thought similar with news, still thought the same. They said that their thoughts
were supported with news (48 %). Participants, who read new information in news,
also did not change their thoughts. Only two participants (13 %) were confused
about relation of global warming to society. This shows that pre-service science
teachers’ perceptions of global warming related to society was strong and they are
not affected from the news about positive aspects of global warming.

It was also interesting that contrary to their strong perceptions of global
warming relation on society; most of the participants (56 %) need some additional
explanations to change their thoughts. 31 % of them said that scientific
explanations could change their thoughts. Persuasive advices against to global
warming (23 %), strong arguments (23 %), and strong reference (15 %) were other
additions that participants wanted to see .This shows that pre-service science
teachers’ perceptions related to global warming on society are strong but they

needed some additional explanations to change their opinions.

Participants who read the news for the first time and who had known about
them before both wanted to use these news about global warming to change others’
thoughts .Responds show that participants, who founded these news as parallel to
their thoughts want to use these news to support their own ideas (67 %) or to have
a reaction toward global warming (11 %). Others, who read the news for the first
time, wanted to use them only for sharing without any further purpose. Some of

them did not want to use since they did not believe in the news (23 %) or think that
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they were not worth to share (15 %). It is clearly seen that participants want to

share the news if their perceptions are parallel to the news.

Lastly, the pre-service science teachers’ views on society portrayed in
news are similar to their perceptions of the society and environment relationship.
Most of them think that there are both positive and negative relationships between
society and environment (60 %). Most of them believe that the relationship is
related to the behaviors of society (45 %). It should be also noted that pre-service
science teachers do not think any positive relationship between society and

environment.

4.2.3. News Framing Influences on Pre-Service Science Teachers’ Perceptions

of Global Warming in Terms of Technology Aspect

In this part of study, two news related to technology aspect of global
warming were shared. First one includes mostly positive expressions about global
warming and second one has mostly negative expressions of global warming

(Appendix G). Nine questions were asked again.

As a first question, what participants learned from news was asked
(Appendix D, item 1). Results of their responds show that most of the participants
(83 %) had not read the first news before. Two of them (11 %) had not known
about the carbonless certification for the phones in the first news before. One of
them (6 %) said that design of the eco-phone, which absorbed the carbon in air,
was new. For the second news, most of them (72 %) also had not known before.
Three of them (17 %) had not known before that internet caused carbon emission.
Two of them (11 %) said that this news was new but they had expected such

results of internet usage (See Table 4.26).
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Table 4.26 Pre-service science teachers’ new learning from technological news

Responds # of %in  Example
usage each
news
In first The first news is completely 15 83 P7: The first news is new for me
new.
news
Carbonless certificate is 2 11 P8: In the first one, there is a carbonless
new. certificate.
Design of eco-phone 1 6 P1: Ididn’t know before that a phone was
provides the carbon manufactured which decreases amount of
absorption. carbon footprint.
Insecond  The second news is 13 72 P3: All readings are new for me.
completely new.
news
Internet usage causes to the 3 17 P1: Ididn’t know before that usage of internet
carbon emission. caused carbon emission.
News is not news, | 2 11 P7: Second news, | guessed such kind of
expected such harms of effects of technology. It did not surprise.

internet usage.

In order to evaluate what participants thought as important points about
news, second question was asked (Appendix D, item 2). Results show that they are
differing on the important points in third set of news. They evaluated the
importance in news as people behaviors (33 %), production of eco-phone (29 %),
and harms of internet usage (29 %). For some of them everything in the news was

considered important (9 %).

33 % of them thought that the most important point in news was people
behaviors. According to them, some unconscious behaviors harmed the
environment (50 %). People could do some good things for environment, if they
really wanted (36 %). Some people were aware of the possible dangers (17 %).

On the other hand, 29 % of the participants found the production of eco-
phone as important. Most of them (75 %) agreed on the recycling materials usage
during production as important. In news, it was said that during production, some
harms of environment could be prevented via foresting. Two participants (17 %)
founded this explanation as important. One participant (8 %) said that the
important point was the carbon absorbing feature of manufactured phone .In
addition to them, 29 % of them founded the important points as harms of internet

usage. Equal amount of responds (50 % each) show that internet usage causing the
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carbon emission and the amount of carbon emitted via internet usage were
important (See Table 4.27).

Table 4.27 Results of responds on most important points in positive and negative

technological news

Responds Overall # of %in  Example
% usage each
news
People 33 Some unconscious 7 50 P6: | saw that we are harming
behaviors are behaviors also harm environment unconsciously in daily
important. the nature. life.
If people want to save 5 36 P6: In the first part, | saw that if we
the environment, they wanted to decrease carbon emission,
can do something for we can do something.
it.
Some of people aware 2 14 P8: Producers are aware of their
of the dangers on the harm to the environment and they
nature try to eliminate it.
Production of 29 Re-cycling materials 9 75 P10: The most important part was
eco-phone is are used in phone the recycling, in the first part
important. production. because there is too much pollution
while producing such kind of things
During production of 2 17 P2: During re-cycling, given some
phone, caused harms diseases to environment are tried to
can be handled with handle by foresting.
foresting.
Manufactured phone 1 8 P18: The important part was that
provides to absorb phone reduces to carbon amounts in
emitted carbons. the environment.
Harms of 29 Internet usage cause 6 50 P17: | was surprised because | did
internet usage to the carbon not know anything about harms of
are important. emission. information technology. Using
internet makes carbon emission...
That news was totally important.
Emitted carbons 6 50 P15: | was surprised because the
amounts are amount of carbon emission was too
important. much.
All news are 9 All of them are 4 100 P13: Those news were totally
important. important. important.

As a third question, participants’ feelings about future was asked

(Appendix D, item 3). It is seen that equal amount of participants responded this

guestion as optimistic and pessimistic (46 %) (See Table 4.28).
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Table 4.28 Pre-service science teachers on feelings after technological news

Responds # of Overall  Example
usage %
Optimistic People can do something 8 23 P6: When I read, | feel that if we want to
(46 % in good for the environment if do good things, we can do. And, | feel
they want. more optimistic in my beliefs.
overall) - —— -
Using re-cycle materials in 6 17 P3: Plastic water-bottles usage makes my
production is good for the feeling positive
environment.
Technologic developments 1 3 P1: First part makes me more optimistic
have positive aspects on the because technological developments have
nature. positive sides.
I will inform my friends the 1 3 P18: | read that news and | decided to
harms of the technology via change my behaviors. And, one person
the news. decided to reduce the carbon emission.
Pessimistic Technology harms to the 10 29 P7: We always use Google but each using,
. environment. we cause to carbon emission
(46 % in
People always harm the 4 12 P5: | felt pessimistic because we destroy
overall) environment. environment in all the way.
I do not believe people 2 5 P13: People will not think the recycling
prefer that phone to use. way of that phone. | felt pessimistic again.
No effect People will continue to use 2 5 P14: 1 did not think that we should never
8% in the technology. give up to using Google because Google
is necessary for everyone.
overall) I did not trust the news. 1 3 P18: I am not sure so | have to search on

As it is shown in Table 4.28, 46 % of participants felt optimistic about
their future after reading. 23 % of them said that people could do something good
for environment if they wanted. 17 % of them said that using re-cycling materials
during production of eco-phone was beneficial for the environment. 3 % of them
(one participant) mentioned that technology had positive effects on environment.

Another participant (3 %) said that such news provided awareness of others.

On the other hand, 46 % of them felt pessimistic about their future.
According to their responds, harms of technology on environment (29 %) and
harms of people on environment (12 %) were the reasons of pessimistic feelings.
In addition to them, two of participant (6 %) thought that people would not prefer

to use that phone so they felt pessimistic about their future.

Lastly, 9 % of the participants were not affected from news. Two of them
(6 %) believed that people would continue to use technology. One of them (3 %)

did not believe the reliability of news.
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Forth question was asked to evaluate changes in pre-service science
teachers’ views after news (Appendix D, item 4). It is seen that most of the
participants (67 %) read the news for the first time .The overall distributions of
these first time readers’ views are as follows: their views changed 33%, they felt
hopeful about their futurel7 %, they had new aspects about global warming related
to technology aspect (13 %). Only one participant (4 %) said that new explanations
confused him. Remaining 33% had known about the news before and they found
the news as supportive to their previous opinions (See Table 4.29).

Table 4.29 Changes in pre-service science teachers’ views after technological

news
Responds Overall # of % Example
% usage
| think same 33 Supports my 8 33 P11: Both news supported my
thoughts with thoughts. My thoughts which harms or benefits of
readings. thoughts get stronger. technology depends on how we use it
I met new 67 Readings change my 8 33 P4: 1 had not thought that producers
explanations. thoughts completely. evaluate the recycles to produce
something. But, they did. | was
surprised and changed my view.
The news made me 4 17  P8: Some people wanted to do
more hopeful about something and they gained their aim.
the future. | felt more hopeful.
Provide new aspects 3 13 P5: These news did not change my
of having thoughts. views but they provided to have new
aspects.
New aspects confused 1 4 P7: What we can do after that
my strong thoughts reading, | do not know because we
about global will continue to use. Maybe, we try to
warming. use it less but | am not sure. I am
confused.

To learn whether participants will use these news and for what purpose if
they do, fifth question was asked (Appendix D, item 5). It is seen that most of the
participants, who founded news as new, wanted to use these news to inform others
(62 %). It is an important result that participants, who changed their thoughts via

news, wanted to change others thoughts in the same way (31 %). Only one
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participant of this group did not believe these news so responder would not use

them.

In addition to them, 28 % of the participants said that these news were
parallel to their own thoughts. Most of them (80 %) said that they would use these
news to support their own thoughts about issue. Only one participant (20 %) would

use them to initiate a reaction toward global warming issue (See Table 4.30).

Table 4.30 Effects of technological news on pre-service science teachers’

discussions with others

Responds Overall # of % ineach  Example
% usage category

These news 28 Used to support 4 80 P5: When | will talk about these
their ideas. news, | will explain my ideas in this

were parallel to way

my own ideas. Used to have 1 20 P1: | can use the news about Google
reaction toward where it says ‘one can affect give
global warming harm to the environment

unconsciously’ to my friends.

These news 72 Used to inform 8 62 P4: 1 will use the second news to

others. inform others how internet usage

were new for L
causes to the carbon emission.

me. Used to change 4 31 P10: | changed my view. For that
others’ reason, I try to change others’ views
thoughts. if they thought same as my old view.
Not used 1 7 P18: I will not use the first news
because I did because I did not believe it.
not believe the
news

To learn the participants’ views on technology portrayed in news, sixth
guestion was asked (Appendix D, item 6). It is an important result that most of the
participants (77 %) said technology had positive and negative effects on
us/environment. According to them, the effects of technology depended on the
purpose of usage (62 %) and the effects of technology depended on who used it
(15 %).
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On the other hand, 23 % of them said that technology always harmed the

environment. They believed that people had to use the technology despite its

harms. (See Table 4.31).

Table 4.31 Pre-service science teachers’ views on technology portray in the news

Responds # of % Example
usage
Technology has positive  Effects of 8 62  P13: Technology can be good or not which
and negative effects on technology depend depends on us. If we want to use for good
us/environment. on the purpose of purposes, technology can be good. All of
(77 % in overall) usage. them are related with human. they have
knowledge about it.
Effects of 2 15  P8: Technology can be a danger or benefit for
technology depend environment which depends on who use it and
on who uses the how much
technology.
Technology always harms to the environment 3 23 P18: Technology had more negative effects

but we have to use it.
(23% in overall)

than positive effects. All technological
devices are harmful for the environment and
health such as cell phones, TVs,
refrigerators. ..

For the seventh question, what participants wanted to see in news about

science was asked (Appendix D, item 7). Participants wanted to see detailed

explanations to understand the news better (36 %), advices for the future (18 %),

detailed references about study (9 %), visuals (6 %), and specific examples from

daily life (3 %) in the news. Contrary to them, 27 % of them said nothing extra is

required in news about technology (See Table 4.32).
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Table 4.32 Pre-service science teachers’ demands related to news about

technology
Responds # of % Example
usage
Detailed 12 36  P11: Some details can be added such as how many bottles are used for a
explanations to phone, how much carbon emission is provided, how much carbon
understand better emission differences are expected when we compare with normal phone
usage etc.
Nothing required to 9 27  P8: Everything is understandable
include
Advices for the 6 18 P12: It can advise to us to use less such kind of technology.
future
Detailed references 3 9  P18: Scientists’ name and university names... by this way those news
about study will be more reliable.
Visuals 2 6  P10: Pictures of phone and availability in Turkey can be added.
Specific examples 1 3 P17: There should be more examples to show reacts to the environmental

seen around

pollution. People will see some examples and they will want to do
against it.

Eighth question was about what they needed in news to change their views

(Appendix D, item 8). It is seen that responds of this question was different. Only

33 % of them said that nothing would change their thought.28% changed their
thoughts had while 39% needed additions to change their thoughts (39 %) (See

Table 4.33).
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Table 4.33 Pre-service science teachers’ demands to change views about

technology
Responds Overall # of % Example
% usage
Nothing 33 Nothing changes 6 33  P11:1did not change my view wheatear
changes my my thoughts. author had added anything else because |
thoughts. can see the positive and negative ways of
technology on the environment in my daily
life.
| need some 39 Persuasive 4 22 P15: If the author included some examples
additions to explanations to show positive aspects of the technology,
change my change my view. and some predicted examples to show
view. benefits of the technology in the future, |
would change my view.
Results of usage 2 11 P4: If completely those phones finish such
the new kind of pollution, I would change my view.
manufactured But, to change, 100 percent that phone
phone should finish that problem.
More reliable 1 6  P18:1am not sure to change my thoughts
research related to completely. Changing view is hard so |
news have to search on it.
My thoughts 28 Readings are 5 28  P3: In first one, my thoughts of plastic re-
have already enough to change cycling has changed so there is no more
changed. view. thing to change my idea. In second one, my

thoughts on internet usage has changed.
These are enough for me.

As it is seen in Table 4.33, 39 % of the participants need additions to
change their thoughts. According to their responds, persuasive explanations about
positive aspects of technology (22 %), results of eco-phone usage (11 %), and
more reliable research related to news (6 %) would help to change participants’

thoughts about global warming related to technology aspect.

Last question was asked to find out the relationships between technology
and environment (Appendix D, item 9). It is an important result that most of the
participants (73 %) agreed on that there were both positive and negative
relationships between technology and environment. 27 % of them thought that
there was a negative relationship between them because they believed that
technology always harmed the environment. It is another important result that no

one said there was a positive relationship between them (See Table 4.34).

As it is seen in Table 4.34, 73 % of them thought that there were both

positive and negative relationships. Most of whom (53 %) said that relationship
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depended on the purpose of usage. 13 % of them believed that technology had
some positive effects but harms of it more than positive effects. Lastly, one
participant (7 %) said that technology harmed the environment while it was trying

to save it.

Table 4.34 Pre-service science teachers’ views on relationship between technology

and environment

Responds Overall # of % Example
% usage
Negative 27 Technology always 4 27  P15: There is a negative relationship.
relationship harms to the nature. Society harms to the environment and
these harms affect on the society again.
Both positive 73 It depends on purpose 8 53  P5: There is a cycle between them.
and negative of usage the They are related with each other
relationship technology closely. It is depend on their usage.
Technology mostly 2 13 P8: | believe that mostly effects of
harms to the nature technology on environment are
but there is also negative. Positive examples are
positive effect on it. exceptions, | think.
Technology harms to 1 7  P1: There are both positive and
the environment, and negative relationships between
tries to save at the technology and environment. Using
same time. Google causes carbon emission but
same technology tries to reduce carbon
emission.

As a result of these questions, it is seen that most of the pre-service science
teachers founded both news as new. They are differing in important points. They
thought that thought that people behaviors (33 %), production of eco-phone (29

%), harms of internet usage (29 %) were important.

It is an important result that 46 % of the participants were optimistic and
46 % were pessimistic about future related to technology and environment aspects
While 29 % of them thought that technology always harmed the environment, 23
% of them thought that people could do some good things for environment if they
really wanted. This result shows that pre-service science teachers are hopeful for

the future by means of technological aspects of global warming.
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Another important result is related to changes in their thoughts. It is seen
that most of the participants read new explanations in news (67 %). 33 % of whom
said that readings changed their thoughts about global warming related to
technology aspect. 17 % of them felt hopeful about their future. This is another
result that 62 % of them want to use these news to inform others, and 31 % of them
want to change others’ thoughts, too. This result shows that the news about
technology aspect of global warming has effects on pre-service science teachers’
perceptions. Their thoughts and feelings are affected by the news. Furthermore,
they also want to affect others’ thought in the same way with them. Results also
show that other participants (33 %) think the same with the news and they said that
news were supporting their ideas. They claimed that their thoughts were stronger.
They wanted to use these news to support their own thoughts while discussing with
others. This result shows that news has influence on participants’ thoughts.
Participants’ thoughts are shaped by the influence of the news. They want to affect
others in the same way with their thoughts by using such news.

Responds of pre-service science teachers to additions in news related to
technology show that most of them want to see detailed explanations to understand

better (36 %). 27% of them do not want any addition to these news.

Responds show that 28 % of them had already changed their thoughts. 39
% of them are ready to change their thoughts about global warming related to
technology aspect by additions in news. Only 33 % of them said that nothing
changed their thoughts. These results show that pre-service science teachers’
perceptions of global warming related to technology are changed via news effect or
they are ready to change their perceptions about this issue with some additions to

the news.

Lastly, responds to technology portray in news are similar to their
responds on relationships between technology and environment. It is a significant
result that most of the pre-service science teachers agree on that there are both
positive and negative relationships between technology and environment (73 %)

which depend to the purpose of usage (53 %). Also, they think that technology
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mostly harms the environment but there are also some positive effects on it.
However, these positive effects are less than negative effects (13 %). In addition to
them, 27 % of them think that technology always harms the environment which

implies a negative relationship between them.
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CHAPTER 5

DISCUSSION

In this chapter, the results given in the previous section will be discussed
in two sections. First section will cover the general perceptions of pre-service
science teachers on science, technology and their interactions with society.
Following chapter will present the influences of news framing on perceptions of
the same pre-service science teachers group science, society and technology

aspects of global warming issue.

5.1. Perceptions of Preservice Science Teachers on Science, Technology, and
Their Interactions with Society

Results derived from the answers given to the questions relevant to this
section are similar to the results reported in the study of Kahyaoglu (2004). In this
study, responders did not present a certain definition for science. Most of them
defined science as different ways of explaining the natural phenomena while others
explained science as nature of the human and environment and as activities which
used Science Process Skills (SPS). In the study of Aikenhead and Ryan (1992),
Kahyaoglu (2004) and Yalvac, Tekkaya, Cakiroglu, and Kahyaoglu (2007), pre-
service science teachers’ definitions of science were also uncertain. For example,
in study of Yalvac, Tekkaya, Cakiroglu, and Kahyaoglu (2007), exploration of
unknown things, the way to improve the world, and basic physics, chemistry, or
biology knowledge were stated as the definitions for science by pre-service science

teachers.

In this study, it was interesting that only one of the participants also
mentioned the negative effects of science besides positive ones (i.e. environmental
pollution and diseases). This shows that there is mostly a positive perception of

science. Their responds on science also show that pre-service science teachers have
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detailed knowledge of science. For example, when asked the definition of science,
some of the participants shared their knowledge about nature of science (NOS).
According to them, science is universal, objective, certain, empirical based and it
depends on observation. Their explanations show that most of them explained the
NOS aspects in parallel to Lederman (2006). In his study, NOS aspects are stated
as observation-inference, being empirical based and requiring science process
skills which are similar to those given in this study. Lederman (2006) also
mentions about being subjective and tentative for NOS which are not included in
this study.

Another important result was that their opinions on the effects of science
courses taken at different levels. Most of the pre-service science teachers agree that
university level science courses had positive effects on their lives. For the science
courses taken before college, half of them thought that they had positive effects,
but the other said they either had negative or no effect on them. The reasons for the
ineffectiveness of the early science courses were seen as poor teaching methods
and materials. These answers comply with Osborne’s (2003) study where it was
said that the quality of teaching in schools had a significant effect on science
courses. In the study of Kahyaoglu (2004), responders agreed on the positive
effects of science courses on daily life but she also reported that participants

agreed on the influence of teachers or instructors teaching science course.

Opinions on environmental science among other scientific disciplines were
asked in order to specify the participant’s perspectives on the environment and
science relationship. Half of the participants said science areas were all the same
and interrelated. Other half said environmental science is unique in terms of
people’s contributions. Everyone is somehow related to the environmental issues
and they can express their ideas or offer solutions to the environmental science
problems which are not possible for the other science areas. These responds show
that there is no uncertainty on their thoughts about environmental literacy like in
the study of Amirshokoohi (2010). In that study, pre-service science teachers
portrayed low level of environmental literacy but they agreed on the importance of

environmental courses.
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Perceptions of the participants towards technology were positive, in
general. Most of them mentioned the good purposes of technology. Participants
had a consistent definition of technology, where they defined it as the applications
of science. Similar responds were seen in the study of Yalvac et. al. (2007). In this
study, participants also implied the concerns about technology regarding its
negative effects on health, environment (e.g. Pollution, renewable resource
consumption, etc.), social ethics and inpredictability of its future benefits or
inverse effects. However, their responds show that pre-service science teachers
defined technology in a more general manner which shows that they did not have
detailed knowledge about technology. Similar results were seen in the literature
that pre-service science teachers did not know exactly what technology was and
they confused technology with science (Yalvac et. al, 2007; Haidar, 2002; Tairab,
2001).

Up to this point, participants’ perceptions of science and technology were
discussed in a separate manner. Here, to understand their perceptions of the
society, the relations between science-society and society-technology were asked.
Participants said that society had mostly negative effect on the science due to the
strict traditional rules and cultural dogma, which contradicts Buaraphan’s (2013)
results where it was reported that needs of society promoted science. Looking at
the other way around, responders said that science had positive effects on the
society since problems can be solved via science in the society. These results
confirm Mansour’s (2010) results where his responders said science supported and
made society stronger. The other relationship is that society needs promote
technological developments and in return technology provides a better,
comfortable life to the society. Both for science and technology effects on the
society, it is the purpose of usage and intentions which determines whether they
are good or harmful, as participants said. In study of Yalvac et. al. (2007), same
results with this study were represented as a positive relationship where science
and technology tried to make people lives better and they were affected by religion

and ethics of society in a positive way.
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5.2. Influences of News Framing on Perceptions of Preservice Science
Teachers on Science, Society and Technology Aspects of Global Warming

Issue in Terms

Results of this part show that influences of news framing on pre-service
science teachers’ perceptions in terms of science, society, and technology aspects
of SSls are different. To evaluate the influence of the news framing, global
warming issue was chosen. After reading positive and negative news about global
warming, participants had similar impressions related to scientific and social news.
Most of them had a negative background about effects of global warming issue
related to science and society aspects and they were surprised to see positive news
about it. But however, their thoughts were not changed, but supported. According
to news framing theory, individuals’ perceptions can be stronger if the news is
parallel to their thoughts. In science and society aspects of global warming,
influence of news framing was seen in the supportive way. But news affected
participants in a different way for technology aspect of global warming. They
claimed that their thoughts were changed by the influence of the news. After news,
they changed their thoughts as people could do something good for the
environment if they really wanted. According to news framing theory, individuals’
perceptions can be weaker or they can change their thoughts if the news is strong
and well stated enough to change the opinions. In technology aspect of global
warming, influence of news framing provided change in thoughts. These
influences of news on perceptions of participants verifies the claims about news
framing and related studies (Steward, Dickerson & Hotchkiss, 2009;
Chokriensukchai & Tamang, 2010; Zhao, Leiserowitz, Maibach, & Roser-Renouf,
2011). In these studies, authors explained the influences of news framing on
individuals’ perceptions of many different SSls. In this study, influence of news
framing on pre-service science teachers’ perceptions related to one of the socio-
scientific issues was shown. In this way, it was seen that news framing has an
influence of pre-service science teachers’ perceptions of science, society, and
technology aspect, but it is seen in a supportive way in scientific and social aspects

and it changed the perceptions in technological aspects.
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The reason why the influence of news framing is different in science and
society aspects than the technology aspect may be that pre-service science
teachers’ prior knowledge about the issue. For example, in the first part of the
study, participants’ perceptions of science, technology, and their interactions with
society were examined. In that part, it was seen that participants explained the
science in detail when the definition was asked about nature of science aspects,
science process skills, science interest areas, etc. These explanations show that
participants had a strong background related to the science aspect. However, when
definition of technology was asked, their responds about purpose and concerns of
technology were limited. These responds show that participants did not have
detailed knowledge about technology. In the study of Tsai (2006), science
education courses were designed to examine the view changes of pre-service and
in-service science teachers about nature of science. Results showed that pre-service
science teachers’ views on empirically based views of nature of science changed to
the constructivist view. However, in-service science teachers’ shaped strong
beliefs which did not change. Authors concluded that due to in-service science
teachers’ strong backgrounds in the science, they were not affected easily. For this
reason, we believed that in this study, pre-service science teachers’ strong
backgrounds about the science is the reason for the supportive way of influence of

news framing.

Moreover, pre-service science teachers’ prior knowledge may also affect
their interpretation of news. For example, most of the pre-service science teachers
said that they had known the news about the negative aspects of global warming
about science and society aspects. After reading, most of them did not consider the
positive aspect of the news and they did not change their thoughts. In contrast,
their thoughts were supported with the negative news. However, in the technology
news, many of them said both news were new to them and they evaluated the news
in positive and negative aspects. In the study of Corbett and Durfee (2004), authors
tried to examine the influence of the news about global warming on undergraduate
students’ perceptions of certainty by means of controversy and context. Results

showed that news had an effect on perceptions; especially, context had an
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important influence on controversial (e.g. scientific, social and politic) issues. It
was a crucial finding that this effect on the interpretation of those news was not
purely due to the news, but also due to the effect of prior knowledge. For this
reason, the difference in news framing about science and society aspect of global
warming may be the prior knowledge of participants which may affect their

interpretations of news.

It is an important finding that pre-service science teachers wanted to use
these news related to science and society aspects which supported their negative
perceptions, in order to support their thoughts about the issue in the same way
while teaching and talking to other people. Same for the technology related news
which changed their ideas, they said they would use them to inform others or to
change others thoughts, too. These results show that pre-service science teachers
prefer to use news materials in the same way with their thoughts. Similarly, their
communication with socio-scientific issues was influenced by their perceptions of
the issues. This result is similar to what Gardner and Jones (2011) and Sullivan,
Ledley, Lynds, and Gold (2014) concluded in their studies. These groups both
designed the science courses and communication skills according to their
perceptions and reflected accordingly. This is an important result that pre-service
science teachers are responsible for socio-scientific lecture design and
communicating with students about these issues. However, these results show that
pre-service science teachers’ perceptions about socio-scientific issues influence

their communication ways.

5.3. Implications of This Study and Further Work

In this study, the influence of communication skills, material selections
and lecture design of teachers were seen to be crucially important while conveying
science topics. It was an important finding that pre-service science teachers’
perceptions of controversial SSIs had an important role in their lecture designs and

their communication ways.
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Pre-service science teachers are important for future science lesson
designs. In order to achieve their teaching goals, pre-service science teachers
should know how to manage student perceptions (i.e. change them to the correct
ones or support existing perceptions) for an effective science education. In the
same way, in-service science teachers’ perceptions are also important because they
have a role in socio-scientific lecture designs, at present. For this reason, as a
future work, in-service science teachers’ perceptions of SSIs should be examined
and the awareness of the influence of their perceptions of their lecture design
should be provided. By this way, negative unintentional influence of teacher
perceptions about SSIs can be eliminated.

In the same way, the instructors who are responsible for training science
teachers should include a section which is related to methods providing awareness
about the influence of individual perceptions to developing effective
communication ways about socio-scientific issues. This will allow teachers to be
aware of and manage their perceptions on their lecture designs and help them to

make a correct material selection without reflecting their own perceptions.

As a further work, the same procedure can be applied on a different SSI
topic other than global warming issue which would initially sound more neutral to
the participants. This would allow seeing the effects of the news objectively.
Including both in-service teachers and responses of their students in this study
would give a broader perspective on the factors affecting perceptions and thus

efficiency in science education can be improved.
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APPENDICES

APPENDIX A

Semi-structured Interview Questions-1

What is science?

What is technology?

Are science and /or technology affected by the society in which it
constructs and its culture?

How can science/technology affect the society?

You have taken science courses since primary school. Do you think it has
an effect on your daily life, whether positive or negative?

What can you say about the personality of scientists?

Who decides on the technological developments; governments, public,
scientists, or other?

Are there any difference between environmental science and other

scientific disciplines?
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APPENDIX B

Semi-structured Interview Questions-2

What did you learn from the readings that you did not already know?
What were the most important parts of the readings?

How did the readings make you feel for your future; optimistic or
pessimistic?

In what ways did the readings change your views?

In what ways do you think these readings will impact the ways that when
you discuss these topics with others?

How was science portrayed in the readings?
What else should the author(s) of the article have included?
What else could the author of the article have included that would have
made you change your views?

Is there a positive or negative relationship between science and

environment? If yes, can you define this relationship?
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APPENDIX C

Semi-structured Interview Questions-3

What did you learn from the readings that you did not already know?
What were the most important parts of the readings?

How did the readings make you feel for your future; optimistic or
pessimistic?

In what ways did the readings change your views?

In what ways do you think these readings will impact the ways that when
you discuss these topics with others?

How was society portrayed in the readings?
What else should the author(s) of the article have included?
What else could the author of the article have included that would have
made you change your views?

Is there a positive or negative relationship between society and

environment? If yes, can you define this relationship?

111



10.

APPENDIX D

Semi-structured Interview Questions-4

What did you learn from the readings that you did not already know?
What were the most important parts of the readings?

How did the readings make you feel for your future; optimistic or
pessimistic?

In what ways did the readings change your views?

In what ways do you think these readings will impact the ways that when
you discuss these topics with others?

How was technology portrayed in the readings?
What else should the author(s) of the article have included?
What else could the author of the article have included that would have
made you change your views?
What else would you like to see in such articles?

Is there a positive or negative relationship between technology and

environment? If yes, can you define this relationship?
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APPENDIX E

Cevre-Bilim fliskisi

Kiiresel Isinma Yeni Yasam Tiirleri Yaratti

Yapilan calismalar gosteriyor ki, Diinya’nin isinmasi ile ortaya yeni bir bakteri turu olan
manyetotatik bakteriler ortaya cikiyor. Bu bakteriler, Dunya’nin manyetik alan hatlari boyunca
yasiyor ve manyetofosiller adiyla bilinen manyetik pargaciklarin kalintilar olusturabiliyor. Profesor
Hojatullah Vali, bunun simdiye dek bilinmeyen tamamen yeni bir organizma sinifi oldugunu
belirterek, bu tiirlerin kiiresel 1sinmanin aniden 5 derece arttigi donem boyunca yasadiklarini sdyledi.
Kanadal1 bilim adamlari, bu bakterilerin urettigi fosillerin sadece 4 mikron uzunlugunda oldugunu

belirtirken, bunlarin 6nceden bulunan manyetofosillerden 8 kat daha uzun olduklarina isaret ettiler.

“Ilging olan, bu organizmalarin var oldugu spesifik zaman gercevesini bilmemiz. Eger bu
donemden Oncesine gitseniz bu tiirleri bulamayiz, sonrasina gitseniz yine bulamayiz. 5 derece daha
fazla sicaklik ¢ok fazla gériinmeyebilir, ama yeni yasam turleri olusturmaya yetiyor” diyen Kanadal

bilim adami, kuresel isinma ile daha nice yasam turlerinin ortaya cikabilecegini belirtti.
Okyanus Canlilar: Tehlikede

Lawrence Livermore National Laboratory’den Ken Caldeira ve Michael Wickett’in Nature
dergisinde yayimladiklar1 makaleye gore, fosil yakitlarin kullanilmast daha ¢ok karbon dioksitin
havaya karigmasina neden oluyor ve agiga ¢ikan bu karbon dioksitin ¢ogu yine okyanuslar tarafindan
emiliyor. Suya karigan karbon dioksit ise, girdigi reaksiyon sonucu karbonik asite doniisiiyor. Bilim
insanlar1 okyanuslarin gectigimiz yilizyilda daha asidik yani asit yogunlugu yiiksek hale geldiklerine

inantyorlar.

Bilgisayar modelleme ile mevsim simulasyonlar1 yapan bilim adamlari, asik miktarinin bu
oranlarla artmas1 durumunda gelecekte tehlikenin varacagi boyutlar1 6ngdriiyorlar. Hesaplamalara
gore okyanuslarin yakin gelecekte varacag asit orani bu gidisle son birkag yiizyilda gériilmemis
diizeylere varacak. Arastirma insanoglunun atmosfere bu yogunlukta karbon dioksit birakmasi
durumunda okyanuslardaki pH oranlar1 7.9 dan 7.7 ye kadar inebilecegini ortaya
koyuyor. Uluslararast iklim Degisikligi Paneli’nin (IPCC) agiklamasina gore pH degerinin 0.1

azalmast, denizlerdeki H" yogunlugunun %30 artmasi anlamina geliyor.
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APPENDIX F

Cevre-Toplum iliskisi

Diinya Isindik¢a Yeserecek

Bugune kadar ortaya konan kuresel isinma haberleri yerini guzel haberlere birakiyor. Kiresel
1sinmanin bilinen ve farkedilen etkilerinin yani sira, diinyada yeni bir eko-denge kuracagini, kiiresel
iklim karigikhiginin ¢evreye endirekt de olsa olumlu etkileri olacagini savunan uzmanlar da var. Bilim
adamlar kiiresel 1stnmanin gezegeni 1sitarak yagmurlari artiracagini ve bunun sonucu olarak da
yeryiiziinde yeniden bitkilerin yeserecegini, yeni bir eko-dengenin kurulucagini savunuyorlar. Bu
sekilde yeniden ormanlasma ile yeni yasam alanlari olusabilecek, insanlar da bundan her sekilde
faydalanma imkanina sahip olabilecek.

Kiiresel Isinma Aclikla Tehdit Ediyor

Stanford Universitesi’nden Robamond Naylor, “Science” dergisinin son sayisinda
yayinlanan makalede, kiiresel 1sinma ve iklim degisikligi ile ilgili en kotii ihtimali g6z oniinde

bulundurduklarini sdyledi.

Kiiresel 1sinmay1 gz oniine alarak tarim sisteminin biitiiniiyle gdzden gegirilmesi
gerektigini vurgulayan Naylor, ortaya ¢ikacak sicak ve kuraklik sartlarina uyum saglama yoniinde
adimlar atilmazsa, gelecegin hi¢ de parlak olmadigina isaret etti ve 6zellikle yoksul iilkelerde bugiin

tarimdan gecinen niifusun biiyiik kisminin bu faaliyetin disina diisecegini vurguladi

Washington Universitesi’nden David Battisti de Naylor ile birlikte kaleme aldig1 aym
makalede, sadece sicaklik artiginin bile diinya tarimina olumsuz etkisinin devasa boyutlarda olacagini

bildirdi ve dngoériilerinde su miktarinin azalacak olmasini hesaba bile katmadiklarini kaydetti.
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APPENDIX G

Cevre-Teknoloji Tliskisi

Su Siselerinden Geri Doniistiiriilen Telefon

Piyasaya gelecek giinlerde ¢ikmasi planlanan telefon, karbon ayak izlerini azaltmay1
hedefliyor. Plastik kasasi geri doniistiiriilmiis su siselerinden elde edilen malzemeyle iiretilen
Renew’in kendisi de yiizde yiiz geri doniistiiriilebilir bir iiriin, ayrica Renew diinyanin karbon dengesi
nétrlestirilmis ilk telefonu olma 6zelligine de sahip. Motorola, Carbonfund.org ile yaptigi bir anlagsma
cergevesinde, bu telefonun iiretim, dagitim ve kullanilma asamalarinda ortaya ¢ikacak karbon dioksit
miktarmi yenilenebilir enerji kaynaklarina ve agaglandirma faaliyetlerine yaptig1 yatirimlarla
dengeleyecek. Telefon, kullanim 6mrii iizerinde yapilan kapsamli degerlendirmelerin ardindan

Carbonfund.org tarafindan verilen Karbonsuz (CarbonFree) Uriin Sertifikasini almaya hak kazanda.

Kiiresel Isinmada Google’in Etkisi Az Degil

Harvard Universitesi fizikgilerinden olan Alex Wissner-Gross’un hesaplamalari, Google’a
iki arama sorgusu gonderildiginde, Google sunucularinin tiikettigi enerjinin 14 gram karbondioksit
salimimina neden oldugunu ortaya koydu. Elektrikli isiticida bir fincan ¢ay (yaklasik 200 ml) 1sitmak
i¢in kullanilan enerjinin yarattig1 karbondioksit salinimi ise yaklasik 15 gram. Gartner firmasinin bir
raporuna gore, kiiresel bilisim endiistrisi, atmosfere diinyanin tim havayollar1 kadar zarar veriyor.
Havayollari, toplam karbondioksit emisyonunun yiizde 2’si kadar sera gazina neden oluyor. Wissner-
Gross’un hesabina gore basit bir internet sayfasini bile goriintiillemek atmosfere saniyede 0.02 gram

karbondioksit saltyor.
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APPENDIX H

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitusu

Sosyal Bilimler Enstitiisu X

Uygulamali Matematik Enstitlsi

Enformatik Enstitlisu

Deniz Bilimleri Enstitiisi

YAZARIN

Soyadi : AL
Adi  : SALIHA
Bolumii : TIkogretim Fen ve Matematik Alanlar1 Egitimi Bolumu

TEZIN ADI (ingilizce) : PRE-SERVICE SCIENCE TEACHERS’
PERCEPTIONS OF SOCIOSCIENTIFIC ISSUES: GLOBAL
WARMING AS A CASE

TEZIN TURU : Yiksek Lisans | X Doktora

. Tezimin tamamindan kaynak gdsterilmek sartiyla fotokopi alinabilir.

. Tezimin i¢indekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

. Tezimden bir bir (1) y1l siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIM TARIHI:
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APPENDIX |

OZET

Bu ¢alismada, fen bilgisi 6gretmen adaylarinin sosyo-bilimsel
konulara yonelik goriis ve yaklasimlari incelenmistir. Sosyo-bilimsel
konularin ¢esitli agilarindan bilim, toplum ve teknoloji yonleri bu ¢alismada
incelenmek iizere belirlenmistir. Bu calisma iki kissmdan olusmaktadir. ilk
kisimda, katilimeilarin genel anlamda bilim, teknoloji ve bunlarin toplumla
olan iliskisine bakilmistir. Ikinci kisimda ise sosyo-bilimsel konular
hakkinda goriislerinin, bu konular1 yansitan haberlerin etkisiyle nasil
degistigine bakilmistir.

Bu calismaya 18 fen bilgisi 6gretmen aday1 katilmistir. Katilimcilar
bu ¢aligmaya goniillii olarak internet ortaminda katilmiglardir. Bu ¢alismada
ogretmen adaylarinin goriis ve yaklagimlarini1 6grenebilmek i¢in yari-
yapilandirilmis miilakat sorular1 sorulmus, cevaplar daha sonra analiz
edilerek sonuglara ulagilmistir. Calismanin ilk kisminda, katilimcilarin
genel anlamda bilim, teknoloji ve bunlarin toplumla iligkisini incelemek
i¢in sekiz soru sorulmustur. Bu sorular Kahyaoglu (2004)’ten bu ¢alismaya
uyarlanmistir. Ikinci kisimda ise katilimcilarin sosyo-bilimsel konulari
yansitan bilim, toplum ve teknoloji agilarindan goriislerinin bu yonleri
yansitan haberler ile nasil degistigine bakilmistir. Bu kapsamda, sosyo-
bilimsel konulara 6rnek vaka olarak kiiresel 1sinma konusu belirlenmistir.
Kiiresel 1sinma konusunda yapilan haberlerin katilimeilarin goriislerine
etkisini inceleyebilmek i¢in kiiresel 1sitnmanin bilim, toplum ve teknoloji
yonlerini yansitan haberler katilimcilar ile paylasilmistir. Haberlerin,
katilimcilarin goriislerine nasil bir etkide bulunacagini incelemek i¢in

haberler olumlu ve olumsuz ifadeleri igermektedir. Bu sekilde katilimcilarin
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kiiresel 1sinma konusunun bilim, toplum ve teknoloji yonleri hakkinda var
olan goriislerinin olumlu ve olumsuz ifadeler ile etkilesimine bakilmasi
amaglanmistir. Goriislerindeki degisiklikleri inceleyebilmek igin
katilimcilara, her haberden sonra kiiresel 1sinmanin yansitilan agisi
hakkinda dokuz yari-yapilandirilmis miilakat sorular1 sorulmustur. Bu
sorular, Steward, Dickerson ve Hotchkiss (2009)’in ¢alismasindan bu
caligmaya uyarlamistir. Ayn1 miilakat sorulari bilim, toplum ve teknoloji
yonleri i¢in ayr1 ayr1 adapte edilerek katilimcilara yoneltilmistir. Cevaplar
daha sonra analiz edilerek sonuclara ulasilmistir.

Calismanin sonuclar1 iki kisimda incelenmistir. Ik kisimda,
katilimcilarin genel anlamda bilim, teknoloji ve bunlarin toplumla olan
iliskisini incelenmistir. Verilen cevaplara bakildiginda, katilimcilarin bilim
taniminda hemfikir olmadig1 goriilmiistiir. Katilimeilardan ¢ogu bilimi,
doganin bilinmeyen yiiziiniin agiklamasi olarak tanimlarken, digerleri
insanlarin ve ¢evrenin dogasi ve bilimsel siire¢ becerilerini kullanarak
yapilan aktiviteler olarak tanimlamistir. Katilimcilardan bir kismi bilimi
tanimlarken Bilimin Dogas1 konusunda fikirlerini paylasmistir. Cevaplara
gore katilimcilar bilimi evrensel, objektif, kesin, deneye dayali ve gézleme
dayali olarak gormektedir. Bu cevaplara bakildiginda katilimcilarin bilim
taniminda hemfikir olmasalar da bilim hakkinda detayli bilgiye sahip
oldugu anlagilmaktadir. Ancak katilimcilarin agiklamalarindan Bilimin
Dogast ile ilgili baz1 yamlgilara sahip oldugu tespit edilmistir. Ornegin,
Bilimin Dogasi’na bakildiginda bilimin kesin olmadig1 her yeni bilgi ile
degisebildigi ve subjektif oldugu ifade edilmektedir. Bu caligmada ise
katilimcilarin bu agilardan yanilgiya sahip oldugu anlasilmaktadir. Ayrica
katilimcilar, bilim hakkinda fikirlerini paylasirken genel anlamda olumlu
yonlerinden bahsettikleri gozlemlenmistir. Sadece bir katilimci bilimin

olumsuz yonlerine de deginmistir. Bu cevaplar gosteriyor ki fen bilgisi
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Ogretmen adaylarinin bilime kars1 goriis ve yaklasimlarinin ¢ogunlukla
olumludur.

Katilimcilarin bilimle ilgili derslerin, onlarin giinliik hayatina
yaptigi etkiyi 6grenmek ic¢in sorulan soruya verdikleri cevaplar da dikkat
cekicidir. Katilimcilarin hepsi tiniersitede aldiklar1 bilimle ilgili derslerin
onlarin hayatina olumlu katki sagladigini sdylemislerdir. Ancak,
iiniversiteden once aldiklar1 bilimle ilgili dersler igin goriisleri degiskendir.
Cevaplara gore katilimcilarin yarisi bu derslerin olumlu katki sagladgini
diisiiniirken, digerleri olumsuz etkiledigini ya da hi¢ etkilemedigini
sOylemislerdir. Bu olumsuz etkinin ya da derslerin etkisizliginin sebebi
olarak da katilimcilar 6gretim yontemlerinin ya da materyallerin
yetersizligini one siirmiislerdir. Cevaplardan anlasiliyor ki fen bilgisi
ogretmen adaylar1 liniversitede aldiklar1 bilimle ilgili derslerin gilinliik
hayatlarina olumlu anlamda katk1 sagladiklar1 konusunda hemfikir
olduklari, ancak diger seviyelerde aldiklart derslerin yetersizlikler sebebiyle
universitedeki kadar olumlu katki sagladigini diistinmektedir.

Bilimle ilgili bir diger soru da gevre bilimi ile diger bilimler arasinda
fark olup olmamasi ile ilgili goriiglerini 6grenmek i¢in sorulmustur.
Cevaplara gore katilimcilarin yarisi ¢evre biliminin diger bilimsel
caligmalardan bir farkinin olmadig1 yoniindedir. Bu katilimcilar tim
bilimsel ¢aligmalarin ayn1 amaca yonelik oldugunu ve birbirleriyle yakin
iligkili oldugunu diisiinmektedir. Diger katilimcilar ise ¢evre biliminin diger
bilimlerden farkli oldugunu diistinmiistiir. Bu katilimcilara gore ¢evre
bilimine herkes katki saglayabilir ama diger bilimsel calismalar
gergeklestirebilmek icin bilim uzmani olmak gerekliligini séylemislerdir.
Katilimcilara gore diger farklar ise ¢evre biliminin diger tiim bilimleri
kapsamasi, ¢cevre biliminin degisken 6zellikte olmasi, ¢evre biliminin
digerlerine gore daha kolay anlasilmasi ve ¢evre biliminin tek amacinin

cevreyi kurtarmak olmasi yoniindedir. Bu cevaplara gore fen bilgisi
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Ogretmen adaylarinin ¢evre bilimi ve diger bilim alanlar1 hakkinda
goriislerinin ayn1 dogrultuda olmadigi goriilmektedir.

Fen bilgisi 6gretmen adaylarinin teknolojiye yonelik goriis ve
yaklagimlarin1 6grenmek i¢in iki soru sorulmustur. Tanim olarak teknoloji
soruldugunda katilimcilarin teknolojiyi bilimin uygulamasi olarak
tanimlamakta hemfikir oldugu goriilmiistiir. Teknolojiyi tanimlarlarken
teknolojinin kullanim alanlar1 hakkinda goriislerini de paylagsmislardir.
Katilimcilarin ¢gogu teknolojinin olumlu anlamda kullanildigini gosteren
ornekler vermislerdir. Cevaplara gore teknoloji, hayati kolaylastirir, bilimi
gelistirmeyi saglar, egitimde ve saglik alaninda kullanilir. Katilimcilarin
kiiclik bir kismi teknolojinin kotii kullanim alanlarina 6rnek vermistir.
Cevaplara gore teknoloji silah olarak, haksiz kazang olarak ve insanlari
tembellige sevk etmesi yoniinden olumsuzluklara sebep olur. Ayrica
katilimcilardan bazilari, teknolojiyi tanimlarken teknolojinin sebep oldugu
sikintilar hakkinda da yorum yapmuglardir. Cevaplara gore teknoloji ¢evre
kirliligine, saglik problemlerine, gelecege endise vermesi anlaminda, etik
anlamda, kalitima etki anlaminda ve yenilenemez enerji kaynaklarina etkisi
anlaminda sikint1 olusturabilir. Bu cevaplara bakildigi zaman fen bilgisi
ogretmen adaylarinin genel anlamda teknolojiye karsi olumlu goriislerinin
oldugu ama bazi katilimcilarin teknolojiden kaynaklanabilecek bazi
sikintilardan dolay1 endise tasidigi anlagilmaktadir.

Teknoloji ile ilgili bir diger soru da teknolojik gelismelere kimin
karar verdigi ile ilgiliydi. Verilen cevaplara gore katilimcilarin neredeyse
yarisi ekonomik sebeplerden dolay1 devlet yonetiminin karar mekanizmasi
oldugunda hemfikir oldugu ortaya ¢ikmistir. Diger katilimcilar insanlarin
gereksinimlerinden dolay1 toplumun ya da ekonomik giiglerinden dolay1
biiyiik firmalarin karar mekanizmasi oldugunu 6ne siirmiistiir. Ilging bir
sonu¢ olarak sadece iki katilime1 bilim adamlarinin teknolojik gelismelere

karar verme hakkina sahip oldugunu diisiinmektedir. Cevaplar gdsteriyor Ki
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fen bilgisi 6gretmen adaylar1 teknolojik gelismelerde ekonomik giiciin
onemli oldugunu diisiinmektedir. Bu giiciin de devlete ait olduguna
inanmaktadirlar.

Fen bilgisi 6gretmen adaylarinin bilim-toplum-teknoloji iligkisine
yonelik goriis ve yaklasimlarini 6grenmek igin bilimin toplumla ve
icin ilk olarak toplumun bilim iizerinde etkisi katilimcilara sorulmustur.
Verilen cevaplara bakilacak olursa katilimcilarin ¢ogu toplumun bilim
iizerinde olumsuz bir etkisi olduguna inanmaktadir. Buna sebep olarak da
toplumun kat1 gelenek ve kurallarini ifade etmislerdir. Bunun tersine
katilimcilara gére toplumun teknolojiye etkisi olumlu anlamda
goriilmektedir. Katilimeilar toplumun ihtiyaglarinin teknolojiye olumlu
etkiledigini diistinmektedir. Diger yandan katilimecilarin ¢ogu bilimin
toplumun problemlerini ¢dzdiiglinden dolay1 olumlu yonde etkiledigini
diistinmektedirler. Ayni1 sekilde teknolojinin de toplumu konforlu bir yasam
sagladigindan dolay1 olumlu yonde etkiledigini diistinmektedirler. Bu
cevaplara bakildigi zaman fen bilgisi 6gretmen adaylarinin bilim-toplum-
teknoloji iliskisine yonelik goriislerinin benzerlik tasidig1 goriilmektedir.
Toplumun bilimi olumsuz yonde etkiledigini buna karsilik teknolojiyi
olumlu etkiledigini, ayn1 zamanda bilimin ve teknolojinin toplumu olumlu
yonde etkiledigini diistinmektedirler.

Calismanin ikinci kisminda fen bilgisi 6gretmen adaylarinin sosyo-
bilimsel konulara yonelik goriislerinin konu ile ilgili haberlerin etkisiyle
nasil degistigini gdzlemlemek icin kiiresel 1sinma konusu 6rnek konu olarak
secilmis, bu konunun bilim, toplum ve teknolojik yonlerini yansitan
haberler sirasi ile katilimcilarla paylasilmistir. Tlk kistmda katilimcilar ile
kiiresel 1sinmanin bilimsel yoniiniin konu yapildigi, i¢inde olumlu ve
olumsuz iki kisimdan olusmus haber katilimcilar ile paylagilmis, ardindan

onlarin goriislerini 6grenmek i¢in miilakat sorular1 sorulmustur. Verilen
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cevaplara bakildig1 zaman katilimcilarin pek¢ogunun kiiresel 1sinmanin
bilimsel yonii ile ilgili olumlu ifadelerin yer aldig1 haberle ilk kez
karsilastigi, olumsuz ifadelerin yer aldig1 haberle ise asina olduklari
goriilmistiir. Katilimcilarin ¢cogu bu habelerlerin en 6nemli noktasinin
kiiresel 1sinmanin dogal dengeye olan zararlar1 olarak degerlendirmislerdir.
Digerleri ise haberlerdeki insanlarin davranislarinin énemli oldugunu,
haberlerin onlar i¢in yeni oldugundan dolay1 6nemli oldugunu ve
haberlerdeki bilimsel ¢alismalara ait ifadelerin 6nemli oldugunu
sOylemislerdir.

Katilimcilarin haberleri okuduktan sonra gelecege yonelik hislerinin
nasil oldugunu sordugumuzda neredeyse tiim katilimcilar gelecege yonelik
karamsar hisler igerisinde olduklarini soylemislerdir. Buna sebep olarak da
insanlarin davranislarinin dogal dengeye olan zararini 6ne slirmiiglerdir.
Haberlerin katilimcilarin goriiglerini degistirip degistirmedigi soruldugunda
ise katilimeilarin ¢ogunun haberleri daha 6nce bildigini bu yiizden
haberlerin onlarin goriislerini destekledigini sdylemislerdir. Digerleri ise
yeni bilgiler 6grenmelerine karsilik kiiresel 1sinmanin bilimsel yonii ile ilgili
goriislerini degistirmedikleri gdzlemlenmistir. Diger yandan katilimcilarin
bu haberleri bagkalari ile konusurken nasil kullanacaklarina yonelik soruya
katilimcilarin ¢ogu kendi goriislerini desteklemek amacli kullanacaklarini
soylemislerdir. Katilimcilarin kiiresel 1stnmanin bilimsel yonii ile ilgili
goriislerini degistirmek i¢in ihitya¢ duyduklar: eksiklikler soruldugunda,
katilimcilarin yarisina yakini hi¢bir eklemenin sahip olduklar: gortisleri
degistiremeyecegini soylemislerdir. Digerleri ise haberlerde daha ¢ok
olumlu ifade ile goriislerinin degisebilecegini sdylemislerdir. Bu cevaplara
bakilacak olursa fen bilgisi 6gretmen adaylarinin kiiresel 1stnmanin bilimsel
boyutu ile ilgili olarak saglam goriislere sahip olduklari, yeni bilgilerle
karsilasmalarina ragmen goriislerinin bunlardan etkilenmedikleri

gozlemlenmistir.
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Katilimcilarin ¢ogunun kiiresel 1sinmanin bilimsel yonii ile ilgili
haberlerde bilimin yer alis sekline bakarak bilimi, bilimsel stire¢
becerileninin kullanildig: aktiviteler olarak degerlendirmislerdir. Digerleri
ise bilimin dogasindan yola ¢ikarak bilimi degisken, subjektif ve
sorgulamaya dayali oldugunu ifade etmislerdir. Bu cevaplara bakilacak
olursa, katilimcilarin ¢alismanin ilk kisminda bilimin tanimai i¢in benzer
tanimlarda bulunduklar1 sadece bilimin dogasina yonelik goriislerinde
farklilik oldugu ortaya ¢ikmistir. Son olarak bilimin ¢evre ile iliskisi
soruldugunda katilimeilarin ¢ogu arada hem pozitif hem negatif iligki
oldugunu sdylemislerdir. Bu noktada bilim hem ¢evreye zarar vermektedir
ayn1 zamanda bilim ¢evrenin problemlerine ¢ézlimler saglamaktadir.

Fen bilgisinin kiiresel 1sinmanin toplumsal yonti ile ilgili
goriislerinin haberlerin etkisi ile nasil degistigini gézlemlemek i¢in, olumlu
ve olumsuz ifadelerin yer aldig1 toplumsal haberler katilimcilar ile
paylasilmistir. Bu kisimda da katilimcilarin ¢ogu olumlu ifadelerin yer
aldig1 haberi ilk kez okudugunu ifade ederken, katilimcilarin tamami
olumsuz haberle daha 6nce karsilagtigini séylemislerdir. Katilimcilarin gogu
bu haberlerde, tarima ve susuzluga sebep olmasindan dolay: kiiresel
1sinmanin énemli oldugunu diistinmektedirler. Digerleri ise insanlarin
zararlarinin bu haberlerin 6nemli noktas1 oldugunu ifade etmislerdir.

Kiiresel 1stnmanin toplumsal boyutunu yansitan haberlerden sonra
gelecege yonelik hisleri soruldugunda katilimcilarin ¢gogu karamsar hisler
igerisinde olduklarini séylemislerdir. Buna sebep olarak da kiiresel
1sinmanin zararlarini 6ne siirmiislerdir. Bu haberlerin goriiglerine etkisi
soruldugunda ise katilimcilarin neredeyse yarisi haberler ile benzer
diistincelere sahip olduklarini bu sebeple bu haberlerin sahip olduklari
goriisleri desteklediklerini sdylemislerdir. Diger katilimcilar ise yeni bilgiler
okumalarina ragmen bu haberlerin goriislerini degistirmedigini

sOoylemislerdir. Bu haberleri baskalari ile paylasma noktasinda ise haberler
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ile benzer goriise sahip olanlar da olmayanlar da sahip olduklar1 goriisleri
desteklemek ve baskalarinin goriislerini kendi diisiinceleri ile degistirmek
icin kullanacaklarint soylemislerdir. Katilimcilarin yariya yakini hicbir
eklentinin kendi goriislerini degistiremeyecegini one siirerken, digerleri
daha ¢ok bilimsel agiklamalar ya da ikna edici ifadeler ile goriislerinin
etkilenebilecegini sdylemislerdir. Bu cevaplara bakilacak olursa fen bilgisi
ogretmen adaylarinin kiiresel 1stnmanin toplumsal yonii ile ilgili gii¢lii
goriislere sahip olduklar1 ve bu goriisleri yeni edindikleri bilgilerin etkisiyle
degistirmedikleri gozlemlenmistir.

Bu haberlerde yer alan toplumsal boyutla ilgili olarak katilimcilarin
cogunun insanlarin kiiresel 1sitnmaya sebep olduklart ayni zamanda onun
zararlarindan yine kendilerinin etkilendiklerini diislindiikleri goriilmiistiir.
Ayni zamanda kiiresel 1sinmanin toplum Uzerinde direk etkiye sahip
oldugunu da eklemislerdir. Toplumun gevre ile ilgili iliskisine ise
katilimcilarin ¢ogu arada hem pozitif hem de negatif iliski oldugunu
sOylemislerdir. Aradaki iligkinin toplumun davraniglarina ve insanlarin
egitim seviyelerine bagli oldugunu sdylemislerdir.

Kiiresel 1stnmanin teknolojik boyutu ile ilgili olarak da digerlerinde
oldugu gibi olumlu ve olumsuz ifadelerdein yer aldig1 haberler katilimcilar
ile paylasilmis ardindan miilakat sorulart sorulmustur. Bu kisimda
katilimcilarin gogunun olumlu ve olumsuz haberleri ilk kez okuduklari
gozlemlenmistir. Bu haberlerde 6nemli kisimlarin neler oldugu
soruldugunda ise insanlarin davraniglarinin, iiretilecek ¢cevre dostu
iirlinlerin, internet kullaniminin zararlarinin 6nemli noktalar oldugunu
soylemislerdir.

Katilimeilarin kiiresel 1sitnmanin teknolojik boyutu ile ilgili olarak
gelecege yonelik hisleri soruldugunda ise esit miktarda katilimcinin olumlu
ve olumsuz hislere sahip olduklar1 gozlemlenmistir. Olumlu hislere sahip

olan katilimcilar buna sebep olarak da insanlarin isterlerse dogay1
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koruyacak isler yapabileceklerini bu haberler sayesinde gordiiklerini,
olumsuz hislere sahip olanlarin ise teknolojinin her zaman ¢evreye zarar
verdigini soylemislerdir. Katilimcilarin goriislerindeki degisiklikler
soruldugunda ise haberleri 6nceden bilen katilimcilar bu haberlerin
goriislerini desteklediklerini ifade ederlerken, digerleri bu haberlerin
goriislerini degistirdigini sdylemislerdir. Bagkalar1 ile bu konuda
konusurlarken haberleri ile ayn1 goriislere sahip olanlar fikirlerini
desteklemek i¢in kullanacagini ifade ederken digerleri yeni olan bilgileri
baskalarini bilgilendirmek ve digerlerinin de fikirlerini degistirmek icin
kullanacaklarini ifade etmislerdir. Goriislerini degistirmek icin gerekli olan
kisimlar katilimcilara soruldugunda ise katilimcilarin az bir kismi1 hicbir
seyin goriislerini degistirmeyecegini ifade ederken bir kisim katilimci ikna
edici agiklamalar ile goriislerinin degisecegini sdylemislerdir. Digerleri ise
zaten gorlislerinin degistigini, daha fazla eklentiye ihtiya¢ duymadiklarini
sOylemislerdir.

Bu haberlerde kiiresel 1sinmanin teknolojik boyutu ile ilgili olarak
teknolojinin ¢evreye hem olumlu hem olumsuz etkisi oldugunu
diistinmektedirler. Bu etkinin teknolojinin kullanim amacina ve teknolojiyi
kimin kullandigina gore degisecegini one stirmiislerdir. Son olarak
katilimcilara teknolojinin ¢evre ile iliskisi sorulmus bu kisimda bir 6nceki
soruyla benzer cevaplar alinmistir. Cevaplara gore teknolojiyi kullanim
amacina gore aralarindaki iliski degigsmektedir. Ayn1 zamanda teknoloji
hem dogaya zarar vermekte hem de onu kurtarmak i¢in gerekli adimlart
atmaktadir.

Calismanin ikinci kisminda verilen cevaplar gosteriyor ki fen bilgisi
ogretmen adaylarinin sosyo-bilimsel konulara yonelik bilimsel ve toplumsal
goriisleri birbiri ile benzerlik gostermektedir. Katilimcilara hem pozitif hem
de negatif acilara ait haberler paylagilmasina ragmen katimcilarin biiytik

cogunlugunun kiiresel 1sinmanin hem bilimsel hem de toplumsal acilardan
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hazirlanmis haberlerin olumsuz kismina asina olduklari, olumlu a¢idan
haberlerle ise yeni karsilastiklar1 goriilmiistiir. Bu haberleri okuyan
katilimcilarin ilging olarak olumlu kismindan etkilenmedikleri, aksine
haberlerin olumsuz kisimlarini sahip olduklar1 goriislerle baglanti kurarak
degerlendirdikleri gézlemlenmistir. Bu baglamda katilimcilarin olumsuz
kismin1 kendi goriislerinin ispati1 olarak degerlendirmislerdir. Bu anlamda
bilimsel ve toplumsal haberlerin fen bilgisi 6gretmen adaylarinin goriislerini
destekleme yonulnden etkiledigi gozlemlenmistir. Bunlarin tersine sosyo-
bilimsel konularin teknolojik yonii ile ilgili olarak fen bilgisi 6gretmen
adaylarinin olumlu ve olumsuz haberleri yeni okuduklar1 gézlemlenmistir.
Bu anlamda digerlerinden farkli olarak teknolojik boyuta ait goriislerinin
hem olumlu hem olumsuz haberlerden etkilendigi gézlemlenmistir. Bu
anlamda katilimcilardan haberlerle daha 6nceden benzer goriislere sahip
oldugunu iddia eden katilimcilarin goriislerinin bu haberler ile destenme
yoniinden etkilendiginin, digerlerinin ise bu haberlerin etkisi ile
goriiselerinin degistigi gozlemlenmistir. Bu anlamda gortliiyor ki sosyo-
bilimsel konular hakkinda bilimsel, toplumsal ve teknolojik agilardan
hazirlanmis haberlerin fen bilgisi 6gretmen adaylariin goriislerini
etkiledigi, bilimsel ve toplumsal ac¢idan sahip olduklar1 goriisleri
desteklerken teknolojik anlamda goriislerini degistirme etkisine sahip
oldugu goriilmiistiir.

Fen bilgisi 6gretmen adaylariin bilimsel ve toplumsal agilardan
haberlerden benzer, teknolojik agidan ise farkli etkilenmesine sebep olarak
katilimcilarin sahip olduklari alt yap1 oldugu tahmin edilmektedir. Buna
ornek olarak bu ¢aligmanin ilk kisminda katilimcilara bilim ve teknolojinin
tanimlar1 soruldugu zaman katilimcilarin sahip olduklar alt yap1 gozler
onune serilmektedir. Verilen cevaplara gore katilimcilarin bilimin tanima ile
birlikte bilimin dogasi, bilimsel siire¢ becerileri, bilimin ilgili oldugu

alanlara kadar detayli agiklamalar yaptiklar1 goriilmiistiir. Bunlarin tersine
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teknolojinin tanimi soruldugunda cevaplarinin teknolojinin amaci ve
teknolojinin kisitlamalar1 olarak sinirlandigi, teknoloji konusunda detayli
ilgiye sahip olmadiklar1 gézlemlenmistir. Bu anlamda bilim ve toplum
anlaminda giiclii alt yapilarinin olmasinin, goriislerinin tersi yonde haberler
ile karsilastiklarinda goriislerini degismeme sebebi oldugu diistiniilmektedir.
Ayni1 baglamda, katilimcilarin teknoloji konusunda zayif alt yapilar1 sebebi
ile goriislerinin aksi haberlerden etkilendilendigi ve degistigi tahmin
edilmektedir.

Benzer sekilde katilimcilarin alt yapilarinda yer alan
diisiincelerinden dolay1 haberleri yorumlama noktasinda farkliliklar
gdzlemlenmis olabilir. Ornegin, bilimsel ve toplumsal haberler katilimcilar
ile paylasildiginda, katilimcilarin ¢ogu olumsuz yonde ifade edilen
haberlere asina olduklarini séylemislerdir. Haberleri yorumlamalarina
bakildiginda ise katilimcilarin gogunun olumlu ifadelerin yer aldigi
haberleri degil olumsuz haberleri baz alarak yorum yaptiklar
gozlemlenmistir. Ayn1 sekilde, haberlerin katilimcilarin diisiinceleri Uzerine
etkisi onlarin diistincelerini destekleme yonlii olmustur. Teknolojik
haberlerde ise katilimcilar hem olumlu hem olumsuz ifadelerin yer aldig1
haberleri ilk kez okuduklarini s6ylemisler, haberleri yorumlarken hem
olumlu hem olumsuz anlamda goriislerini paylasmislardir. Bu fark da
gosteriyor ki katilimcilarin alt yapilarinda sahip olduklar1 goriisler onlarin
haberleri yorumlamalarinda da etkisini siirdiirmiistiir.

Bu calismada ortaya ¢ikan bir diger 6nemli sonug ise 6gretmen
adaylarimin haberleri kullanim amagclaridir. Katilimcilarin verdikleri
cevaplara bakilacak olursa bilimsel ve toplumsal haberlerden sonra
katilimcilarin gortisleri degismek yerine var olan goriisleri desteklenmistir.
Ayni sekilde 6gretmen adaylar1 bu haberleri baskalari ile konu hakkinda
konusurken kendi goriislerini desteklemek amaci i¢in kullanacaklarini

soylemislerdir. Teknolojik haberden sonra ise katilimcilarin gortisleri
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degismis, katilimcilar bu haberleri de baskalarinin goriislerini degistirmek
amaci i¢in kullanacaklarini s6ylemislerdir. Bu verilen cevaplar gosteriyor Ki
fen bilgisi 6gretmen adaylar1 haber materyallerini kendi sahip olduklari
goriisler dogrultusunda kullanmayi tercih ediyorlar. Bu 6nemli sonug
ozellikle fen bilgisi dersleri icerisinde sosyo-bilimsel konular hakkinda
Ogretmenlerin sahip olduklar1 gériislerin ders dizayninda ne kadar etkili
oldugunu gostermektedir. Ozellikle sosyo-bilimsel konular kendi dogalar:
geregi agik uglu, kesin cevabi olmayan ve tartismaya agik konular olmasi
itibariyle derslerde 6grencilerin bu konular hakkinda bagimsiz fikir sahibi
olabilme sansinin 6gretmen goriisleriyle baglantis1 gozler oniine
serilmektedir. Ogretmenler bu konudaki goriislerinin etkisiyle dgrencilere
konular1 sunabilecekleri materyalleri segmekte, bu sekilde 6grenciler de
yanli olarak dizayn edilmis sosyo-bilimsel ders dizaynlarindan etkilenerek
kendi goriislerini sekillendirmektedirler.

Bu ¢alismada fen bilgisi 6gretmen adaylarinin kendi goriislerinin
etkisiyle sosyo-bilimsel ders dizayni1 yapma egilimleri gézler dniine
serilmektedir. Ayn1 sekilde sosyo-bilimsel konulart yorumlarlarken kendi
sahip olduklar1 olumlu ya da olumsuz goriislerin etkisiyle kendi goriislerini
yansittiklari, materyal seciminde de yine kendi goriislerini destekleme
amaci ile haber materyallerini kullanma tercihleri anlagilmaktadir. Bu
sonuglar ile sosyo-bilimsel konularin 6grencilere aktarilmasinda
ogretmenlerin etkisi acik¢a goriilmektedir.

Fen bilgisi 6gretmen adaylar1 gelecegin fen bilgisi 6gretmenleri
olarak ders i¢i kazanimlari elde etme noktasinda 6nemli bir yere sahiptirler.
Bu ¢aligmada da goriildiigii gibi sosyo-bilimsel konular hakkinda kendi
sahip olduklar goriislerin onlarin bu konular1 6grencilere aktarirken
kullandiklar iletisim yontemlerine etkilerinin farkinda olmalar1 sosyo-
bilimsel konularin yansiz bir sekilde 6grencilere aktarilmasi noktasinda

onemlidir. Bunun i¢in fen bilgisi 6gretmen adaylari, kendi goriislerinin bu
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konular iizerinde etkisinin kontroliinii yapabilmeleri gerekmektedir. Ayni1
sekilde, fen bilgisi 6gretmenleri de bu konular1 6grencilere aktarirken kendi
sahip olduklar goriislerden etkilenmekte olabilirler. Bunun i¢in bu
calismanin sonrasinda fen bilgisi 6gretmenlerinin sosyo-bilimsel konular
iizerinde goriislerinin benzer sekilde degerlendirilmesi ve eger bir etki
ortaya ¢ikmigsa bunun en aza indirilmesi igin gayret sarfetmeleri
gerekmektedir.

Benzer sekilde, fen bilgisi 6gretmenlerinin yetistirilmesinde sorumlu
olan dgretim elemanlarinin da bu etkinin farkinda olmalar1 ve eger
miimkiinse 6gretmen adaylarinin kendi goriislerinin farketmelerini
saglayacak ya da goriislerini kontrol etmeyi saglayacak ders dizaynlari
yapmalari gerekmektedir. Bu sekilde egitim gormekte olan ya da egitim
gorecek 6gretmen adaylar1 sosyo-bilimsel konular ile ilgili kendi
goriislerinin farkinda olarak yetistirilmis ve bu goriislerin 6grencilere
yansitilmamasi gereginin farkinda olarak hizmete baglamasi
gergeklestirilebilir.

Daha sonraki ¢aligmalar i¢in bu ¢alismanin benzeri baska sosyo-
bilimsel konu secilerek de uygulanabilir. Bu sekilde, fen bilgisi 6gretmen
adaylariin daha tarafsiz yaklasacaklar1 konular {izerinde de haberlerin
etkisi lizerinde yorum yapilmis olacaktir ¢linkii kiiresel 1sinma konusu
geregi itibariyle olumsuz bir ¢erceve ¢izmekte ve yanl bir sekilde
calismaya baglanmis olabilmektedir. Daha yansiz yaklasabilecekleri bir
sosyo-bilimsel konu, 6gretmen adaylarinin goriislerindeki degisimi

gbzlemlemek icin yansiz bir bakis agis1 saglayabilecektir.
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