RELATIONSHIPS AMONG PRE-SERVICE SCIENCE TEACHERS’
EPISTEMOLOGICAL BELIEFS, KNOWLEDGE LEVEL AND
TRUSTWORTHINESS ON INFORMATION SOURCES: CLIMATE CHANGE,
NUCLEAR ENERGY, AND ORGAN DONATION AND TRANSPLANTATION

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF SOCIAL SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

ASLI SAYLAN

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
THE DEPARTMENT OF ELEMENTARY SCIENCE AND MATHEMATICS
EDUCATION

SEPTEMBER 2014






Approval of the Graduate School of Social Sciences

Prof. Dr. Meliha ALTUNISIK
Director

| certify that this thesis satisfies all the requirements as a thesis for the degree of

Master of Science.

Prof. Dr. Ceren OZTEKIN

Head of Department

This is to certify that we have read this thesis and that in our opinion it is fully

adequate, in scope and quality, as a thesis for the degree of Master of Science.

Assoc. Prof. Dr. Ozgiil YILMAZ TUZUN

Supervisor
Examining Committee Members
Prof. Dr. Ceren Oztekin (METU, ELE)
Assoc. Prof. Dr. Ozgiil Yilmaz-Tiiziin (METU, ELE)
Assoc. Prof. Dr. Semra Sungur (METU, ELE)
Assoc. Prof. Dr. Gaye Teksoz (METU, ELE)

Assoc. Prof. Dr. Sevgi Kingir (Hacettepe Unv., ELE)







I hereby declare that all information in this document has been
obtained and presented in accordance with academic rules and ethical
conduct. | also declare that, as required by these rules and conduct, I
have fully cited and referenced all material and results that are not

original to this work.

Name, Last name : Asli SAYLAN

Signature



ABSTRACT

RELATIONSHIPS AMONG PRE-SERVICE SCIENCE TEACHERS’
EPISTEMOLOGICAL BELIEFS, KNOWLEDGE LEVEL AND
TRUSTWORTHINESS ON INFORMATION SOURCES: CLIMATE CHANGE,
NUCLEAR ENERGY, AND ORGAN DONATION AND TRANSPLANTATION

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

Supervisor : Assoc. Prof. Dr. Ozgiil Y1lmaz-Tiiziin

September 2014, 219 pages

The aims of this study are to investigate how pre-service science teachers
evaluated the trustworthiness of different information sources given about three
different SSI: climate change, nuclear energy, organ transplantation and donation;
their criteria of trustworthiness; the epistemological beliefs of pre-service science
teachers; pre-service teachers’ accumulation of knowledge about the SSI topics; and
whether there is a relationship among the epistemological beliefs, knowledge levels
about three SSI and evaluation of trustworthiness to different sources of pre-service

science teachers or not.

During 2012-2013 spring semester, 630 pre-service science teachers from
four public universities participated in the study. Survey method was used in this
research. Data were collected through Schommer’s Epistemological Questionnaire,
Knowledge Test, and Trustworthiness Questionnaire. Multivariate analysis of
variance, correlational analysis, and mixed-design analysis of variance were

conducted.

The analyses revealed that pre-service teachers displayed a relatively

sophisticated epistemological beliefs towards science, 45 % of them had an adequate
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knowledge of climate change, 41 % of them had an adequate knowledge of nuclear
energy, and only 23 % of them had an adequate knowledge of organ donation and
transplantation. Averagely, pre-service teachers put less emphasis on author while
reading texts about climate change and nuclear energy, whereas they put less
emphasis on publication date of the texts written about organ donation and
transplantation. The results revealed that high achiever pre-service teachers found all
the texts more difficult to comprehend than low achievers; and high achievers gave
more importance to the content while evaluating the trustworthiness of sources than

low achievers did.

Keywords: pre-service science teachers, socioscientific issues, epistemological

beliefs, knowledge level, trustworthiness on information sources



0z

FEN BIiLGIiSI OGRETMEN ADAYLARININ EPISTEMOLOJIK INANCLARI;
[KLIM DEGISIKLIGI, NUKLEER ENERJI, VE ORGAN BAGISI VE NAKLI
HAKKINDAKI BILGI DUZEYLERI ILE BILGI KAYNAKLARINA OLAN
GUVENLERI ARASINDAKI ILISKILER

Saylan, Ash
Yiiksek Lisans, Ilkdgretim Fen ve Matematik Alanlar1 Egitimi Béliimii

Tez Yoneticisi : Dog. Dr. Ozgiil Y1lmaz-Tiiziin

Eyliil 2014, 219 sayfa

Bu calismanin amagclar1 fen bilgisi O0gretmen adaylarmin ii¢ farkh
sosyobilimsel konu: iklim degisikligi, niikleer enerji, ve organ bagis1 ve nakli
hakkinda verilen farkli bilgi kaynaklarindan alinan metinlerin giivenirliklerini nasil
degerlendirdiklerini; giivenirlik kriterlerinin neler oldugunu; fen bilgisi 6gretmen
adaylarinin epistemolojik inanglarimi ve sosyobilimsel konulardaki bilgi birikimlerini
incelemek; fen bilgisi 6gretmen adaylarmin epistemolojik inanglari, {i¢ sosyobilimsel
konu hakkindaki bilgi diizeyleri ve farkli kaynaklarn glivenirliklerini

degerlendirmeleri arasinda bir iliski olup olmadigini incelemektir.

2012-2013 bahar donemi boyunca yiirlitilen bu calismada dort devlet
tiniversitesinde 6grenim gormekte olan 630 fen bilgisi 6gretmen aday1 yer almistir.
Arastirmada tarama yontemi kullanilmistir. Veriler Schommer’in Epistemolojik
Inang Olgegi, Basart Testi ve Giivenirlik dlgegi aracihigr ile toplanmustir. Coklu
varyans analizi (MANOVA), iliski analizi ve karigik tasarim varyans analizi (mixed-

ANOVA) uygulanmustir.

Analizler, fen bilgisi 6gretmen adaylarinin bilime karsi nispeten sofistike
epistemolojik inanglara sahip oldugunu, katilimcilarin % 45’inin iklim degisikligi, %
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41’inin niikleer enerji, ve yalnizca % 23’iiniin organ bagis1 ve nakli testinde yeterli
bilgi sahibi oldugunu gostermistir. Ortalama olarak, fen bilgisi 6gretmen adaylar
organ bagist ve nakli hakkinda yazilmis olan metinleri okurken metinlerin
yayinlanma tarihine daha az 6nem verirken, iklim degisikligi ve niikleer enerji

hakkindaki metinleri okurken ise yazar kriterine daha az 6nem vermistir.

Iliski analizi sonuglarina gore, daha basarili fen bilgisi 6gretmen adaylari, az
basarili fen bilgisi 6gretmen adaylarina goére dokuz metnin tiimiinii kavramasi1 daha
zor olarak degerlendirmistir. Ayrica yine daha basarili olanlar bilgi kaynaklarim
degerlendirirken her bir metnin igerigine az basarili olanlara oranla daha fazla 6nem

vermistir.

Anahtar kelimeler: fen bilgisi 06gretmen adaylari, sosyobilimsel konular,

epistemolojik inanclar, bilgi diizeyleri, bilgi kaynaklarina olan giiven
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CHAPTER 1

INTRODUCTION

Science and technology are parts of our daily life in that technological
inventions and scientific discoveries such as airplanes, automobiles, communication
satellites, computers, and three dimensional televisions, etc. change our lives and
become inevitable. Besides products, science and technological developments
revealed some issues such as GMOs (genetically modified organisms), gene cloning,
euthanasia and animal testing for medical purposes, etc. For these issues people in
the societies hold different points of views. For example; scientists, politicians,
environmentalists, economists, citizens, curriculum developers, etc. hold different
perspectives. This type of science, technology and society-oriented issues are
investigated in the field of socioscientific issues (SSIs) research. According to Sadler
(2011, p. 80), “ SSI movement seems to be growing in that there is evidence of
increased classroom use of SSI as well as more frequent SSI contributions to the
science education literature base.” During last ten years, this line of research has
produced a huge amount of information and has even an impact on our country’s
curriculum. In Turkey, science education curriculum has been started to change and
SSI constituted a part under the dimension of science, technology, society, and

environment (Ministry of National Education, [MONE], 2013).



SSI are controversial science related societal issues which make students
participate in dialogues, scientific discussions and debates. These issues require the
use of evidence-based reasoning and provide a context for understanding scientific
information (Zeidler & Nichols, 2009). People need to use their moral reasoning
which is an integral part of informal reasoning or evaluate the ethical components
while forming their decisions about these issues. Socioscientific topics are different
from other scientific issues as they are contentious, open-ended, consist of ill-
structured and debatable problems that subject to more than one perspective and
solution; resolution and negotiation of these problems are best characterized by
informal reasoning (Sadler & Zeidler, 2005). While the conclusions reached are
certain, inevitable and inescapable in formal reasoning, they are probable, reasonable
and believable in informal reasoning. Formal reasoning is used when the problem is
well-defined rather than controversial and complex. However, informal reasoning
deals with ill-structured problems having no definite solution. Zohar and Nemet
(2002) described this term as follows:

Informal reasoning involves reasoning about causes and consequences and

about advantages and disadvantages, or pros and cons, of particular

propositions or decision alternatives. It underlies attitudes and opinions,

involves ill-structured problems that have no definite solution, and often
involves inductive reasoning problems (p. 38).

Students will be able to participate in public debate and political decisions
about society goals by the help of learning about SSI (Barrué¢ & Albe, 2011). SSI
approach to teach controversial scientific concepts is an important part of science
instructions and newly accepted definitions of scientific literacy also accepted the

need for SSI inclusion in science courses to raise a scientifically literate generation
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(Roth & Barton, 2004). To achieve this goal, pre-service science teachers (PSTS)
play a key role. First they need to have adequate scientific knowledge about SSI and
have a conception about how to incorporate these issues into classroom and then they
let their students to meet the goals of science education. There have been many
experiences to improve students’ scientific knowledge as well raising their interest
for scientific topics through these activities about SSI that imply values and beliefs
and affective aspects (Sadler, 2004; Sadler & Zeidler, 2005; Zeidler & Matthew,
2003). Castells (2014) stated that the science taught in schools should incorporate
SSI interests and social debates as well as ethical and moral values. In this way, as
students gain scientific knowledge, they will have the opportunity to become

scientifically literate citizens and participate in social debates.

Second PSTs obtain scientific knowledge from different sources such as
courses, newspapers, journals etc. Which sources they will relay on may depend on
their perception about trustworthiness of information sources (Jackob, 2010).
Successful informal reasoning requires people to go beyond what they are told, by
searching and applying other information sources to look for other relevant
information (Galott, 1989). Therefore, the current study investigated PSTSs’
knowledge levels about some SSI topics (Climate Change, Nuclear Energy, and
Organ Donation and Transplantation) and trustworthiness on information sources
which are nine texts about the topics obtained from a newspaper, a scientific journal,

website of a foundation, and some online newspapers.

Research studies about SSI have increased rapidly in recent years (Baltact &

Kiling, 2014; Eroglu, 2009; Kocak, Aktas, Senol, Kaya, & Bilgin, 2010;
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Nuangchalerm, 2009; Oluk & Oluk, 2007; Ozdemir, & Cobanoglu, 2008; Sadler,
2004; Sadler, & Zeidler,2004; Sander, & Miller, 2005; Senel, & Giingor, 2008). The
focus of the literature that has emerged around SSI has been varied from
investigation of students’ knowledge levels about different SSI topics (e.g., Eroglu,
2009; Lewis & Leach, 2006), how SSI-based approaches relate to scientific literacy
(e.g., Hodson, 2003; Zeidler & Keefer, 2003), the relationship between
epistemological beliefs and informal reasoning regarding SSI (e.g., Angeli &
Valanides, 2012; Hogan & Maglienti, 2001; Kitchener, 1983; Weinstock & Cronin,
2003; Wu & Tsai, 2010) to patterns of informal reasoningin the context of
socioscientific decision making (e.g., Bell & Lederman, 2003; Chang & Chiu, 2008;
Hogan, 2002; Oztiirk, 2011; Sadler & Zeidler, 2005; Yang, 2004; Topg¢u, Yilmaz-

Tiiziin & Sadler, 2010).

Wu and Tsai (2010) stated that students’ epistemological views towards
science and scientific knowledge contributes to their informal reasoning skills. Also,
according to Kitchener (1983), solving ill-defined problems require epistemic
assumptions because they do not possess certain solutions and may possess more
than one solution. Although there are also some studies reported that there is not a
systematic connection between these two concepts (Angeli & Valanides, 2012;
Topgu, 2011), majority of the studies support there is a relationship between
students’ epistemological beliefs and informal reasoning with regard to SSI
(Bendixen & Schraw, 2001; Bendixen, Dunkle, & Schraw, 1994; Bendixen, Schraw,

& Dunkle, 1998). Therefore in this study, the relationship among the PSTs’



knowledge level on three SSI, epistemological beliefs and their evaluation of

trustworthiness will be investigated.

In the following part, how epistemological beliefs, content knowledge and

trustwothiness were used in this study explained in detail.

1.1. Epistemological Beliefs

Epistemology is a branch of philosophy that investigates the origin, nature,
methods and limits of human knowledge (Muis, Bendixen, & Haerle, 2006) and it
addresses some questions such as “What is knowledge?”, “How and from where do
people get their knowledge?”, “How do they know if they really have knowledge?”
and “What provides a justification for any knowledge that they have?”
Epistemological beliefs are the beliefs regarding the nature of knowledge and
learning (Elby, & Hammer, 2001; Schommer, 1993; Schommer-Aikins, 2004;
Schommer-Aikins, Mau, Brookhart, & Hutter, 2000). In recent years, psychologists
and educators have also wondered if people have beliefs about epistemological
questions (called personal epistemological beliefs) and whether these beliefs affect
their learning and reasoning. Perry (1968) was the first person who investigated
students’ personal epistemological beliefs. He found that students have personal
assumptions about the origins of knowledge and of value, and stated that personal
epistemology is unidimensional and consists of developmental stages. However, this
assumption has been challenged by Schommer (1990). Schommer (1990) stated that
personal epistemology is multidimensional and students’ beliefs towards knowledge

are related with five basic dimensions:



1. Source of knowledge: From knowledge is handed down by omniscient
authority to knowledge is reasoned out through objective and subjective
means. (Omniscient Authority)

2. Certainty of knowledge: From knowledge is absolute to knowledge is
constantly evolving. (Certain Knowledge)

3. Organization of knowledge: From knowledge is compartmentalized to
knowledge is highly integrated and interwoven. (Simple Knowledge)

4. Control of learning: From ability to learn is genetically predetermined to
ability to learn is acquired through experience. (Fixed Ability)

5. Speed of learning: From learning is quick or not-at-all to learning is a gradual
process. (Quick Learning) (p. 499).

The results of the Schommer’s study indicated that epistemological beliefs
affect the students’ processing of information and monitoring of their
comprehension. Schommer-Aikins and Hutter (2002) suggested that epistemological
beliefs have an effect on ill-structured, controversial everyday life problems such as
global warming, or gene cloning. Many other research also revealed that
epistemological beliefs are important predictors in students’ learning (Chan, 2004;
Chan, 2011; Hofer & Pintrich, 1997; Schommer, 1993; Zeidler et al., 2003).
According to these studies, students use different decision making skills and
therefore, they have different beliefs even if about a same concept. These beliefs
affect their learning and problem-solving. Several studies indicated that
epistemological views of students affect their decision making (Sadler, Chambers, &
Zeidler, 2004; Schommer-Aikins, & Hutter, 2002; Walker, Zeidler, Simmons, &
Ackett, 2000; Liu, Lin, & Tsai, 2010). Liu et al. (2010) proposed that critical
thinking about controversial issues includes the mind-set of flexibility while
considering alternatives and opinions, and that is likely to reflect epistemological
belief in the tentativeness aspect of nature of science. According to the study of Bell

and Lederman (2003), epistemological beliefs and decision making process in SSI



are related; however, this relationship is not so clear and direct. For that reason,
future researches are needed to investigate the interactions among epistemological
beliefs and socioscientific reasoning. However, they are insufficient and there is a

need to conduct more researches on this topic.

In the following section, students’ use of content knowledge while reasoning

about SSI was clarified.

1.2. Content Knowledge and Socioscientific Issues

One of the primary goals for science education has been the promotion of
conceptual understanding of science content knowledge (Jenkins, 1990; Laugksch,
2000). Understanding science content is necessary for informed (as opposed to
whimsical or poorly thought-out) decisions regarding SSI (American Association for
the Advancement of Science, 1990; National Research Council, 1996; Patronis et al.,
1999; Pedretti, 1999). Perkins and Salomon (1989) stated that decision-making
requires a basic understanding of relevant concepts. For example, global warming is
one of the most important issues facing society today. In the context of global
warming, an individual must have some basic knowledge of greenhouse gases,
radiation, atmosphere, and climate in order to meaningfully engage in informal

reasoning.

Teachers need to know the subject that they are teaching in order to help
others learn (Shulman, 1986). Science teachers have a crucial role on science

education and teaching SSI in classrooms. Being a teacher requires competence in



scientific knowledge. According to PISA Science Framework 2015, scientific
knowledge consists of three distinguishable but related elements:
Content knowledge: Explaining scientific and technological phenomena, for
instance, demands a knowledge of the content of science,
Procedural knowledge: Recognising and identifying the features that
characterise scientific enquiry requires a knowledge of the standard
procedures that are the foundation of the diverse methods and practices used
to establish scientific knowledge,
Epistemic knowledge: an understanding of the rationale for the common
practices of scientific enquiry, the status of the knowledge claims that are

generated, and the meaning of foundational terms such as theory, hypothesis
and data (pp. 5-6).

Individuals who have adequate scientific knowledge would be able to propose
how a scientific question might be investigated appropriately, and they understand
the importance of developing a sceptical disposition to all media reports in science
(OECD, 2013). SSls are authentic real life situations and often media-reported
(Ratcliffe & Grace, 2003). These indicate people apply their scientific knowledge in
real-life situations such as SSls and by having adequate scientific knowledge, they
would determine whether an information source written about a SSI is trustworthy or
not. Since PISA is implemented in many countries, it was constructively accepted.
Hence, the philosophy adopted by this implementation has also been adopted by
many countries. being a structure that needs to be investigated in different cultures,
the relationship between SSI and content knowledge emphasized by PISA have
attracted the attention of researchers. As a result, this relationship was investigated

within this study.

The conducted studies underline the role of content knowledge in

socioscientific reasoning (e.g., Hogan, 2002; Lewis & Leach, 2006; Sadler &
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Zeidler, 2005; Zeidler & Schafer, 1984). The findings of the study of Zeidler and
Schafer (1984) and Lewis and Leach (2006) supported that there is a tangential
relationship between content knowledge and informal reasoning and understanding
content knowledge affects the quality of informal reasoning with respect to SSI
based on that content knowledge. Sadler and Zeidler (2004) reported that there is a
positive relationship between undergraduate college students’ understanding of
content knowledge and the quality of informal reasoning regarding SSI based on that
content knowledge. Sadler and Zeidler (2005) also stated that the existent differences
in content knowledge is related to diversities in the quality of informal reasoning.
Their study revealed that teachers should take into account their students’ knowledge
about different SSI while determining the appropriateness of issues to be included in
instruction. Thus, teachers, especially science teachers should be careful on this point
as they use SSI in their course. Hence, in the present study, the content knowledge

level of PSTs on each ot the three SSls.

In Turkey, there are some studies conducted to investigate students’ content
knowledge in the context of SSI. For instance, Ozdemir and Cobanoglu (2008)
conducted a study about pre-service teachers’ attitudes towards nuclear energy usage
and construction in Turkey. According to results of the study, most of the
participants stated that they did not have sufficient scientific knowledge about
nuclear energy. As another finding, the students stated that they get information
about the topic mostly from textbooks, seminars. They also learn from health care
and environmental organizations, radio and TV. Although a number of studies were

conducted to investigate medical faculty students’ content knowledge levels about



the topic, there is a clear lack of research conducted about knowledge levels of pre-
service teachers regarding organ transplantation and donation. Also similar studies
conducted about content knowledge regarding SSI topics in the related literature
were reviewed and PSTs’ misconceptions about the topics were taken into
consideration while forming the knowledge test. Table 1.1 shows the common
misconceptions and the items about them. For example, there is a common
misconception that ozone layer depletion is due to the global warming (Bahar &
Aydin, 2002; Bozdogan & Yanar, 2010; Khalid, 2001, 2003; Matkins & Bell, 2007,
Pekel, 2005). Kahraman, Yal¢in, Ozkan and Aggiil (2008) reported that Turkish
prospective teachers had some misunderstandings about global warming. One of
them is global warming is defined as the hole of ozone layer due to the hazardous
substances. A common misconception about nuclear energy is that nuclear reactions
take place with the exchange of electrons (Er¢oklu, 2001; Yal¢in & Kilig, 2005). Yet
another one about nuclear energy is that nuclear energy is renewable (Boylan, 2008).
Yal¢in and Kilig (2005) stated that high school students have a misconception about
radioactive rays and radiation concepts are identical in meaning. Additionally,
students think that radiation is dangerous and harmful. (Orna, 1994; Kili¢ & Yalgin,
2004). As a misconception about organ donation and transplantation, Cetin and
Harman (2012) reported that to be an organ donor, the approval of a first-degree
relative is necessary. Similarly, another misconception is that to be organ donors,

getting a healt report is necessary (Akis et al., 2008; Cetin & Harman, 2012).
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Table 1.1 Common misconceptions discovered during the literature review process

and related items

Topic Misconception Reference(s)
Climate Ozone layer depletion is due to the Bahar & Aydin, 2002;
change global warming. Bozdogan & Yanar, 2010;

Khalid, 2001, 2003;
Matkins & Bell, 2007;
Pekel, 2005

Global warming is defined as the hole
of ozone layer due to the hazardous
substances.

Kahraman et al., 2008

Nuclear energy

Nuclear energy is renewable energy.

Boylan, 2008

Nuclear reactions take place with the
exchange of electrons.

Ercoklu, 2001; Yal¢in &
Kilig, 2005

Radioactive rays and radiation
concepts are identical in meaning.

Yalcin & Kilig, 2005

Radiation is dangerous and harmful.

Orna, 1994; Kili¢c &
Yalgin, 2004

Organ
donation and
transplantation

In order to be organ donors, getting a
healt report is necessary.

Akas et al., 2008; Cetin &
Harman, 2012

In order to be organ donors, the
approval of a first-degree relative is
necessary.

Cetin & Harman, 2012

1.3. Trustworthiness on Information Sources

SSI are controversial issues confront people with difficult choices. When they

faced with an event in daily life, they enter into the process of decision making

which is a cognitive process and while doing that, they use rational, emotional or

intuitive forms of informal reasoning. Every decision making process produces a

final choice. Rationalistic informal reasoning described reason-based considerations;

emotive informal reasoning described care-based considerations; and intuitive
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reasoning described considerations based on immediate reactions to the context of a
scenario (Sadler & Zeidler, 2005). In intuitive decision making process, one can
encircle the ability to know valid solutions for the problems. For instance, people can
make fast decisions without comparing different options. The rational decision
making includes selecting one choice systematically among different possible
solutions of a problem. It is based on reasoning, making observations, and
factualness. In emotional reasoning, somebody believes that what s/he feels is true
without regard to an evidence. People use all these decision making processes when
they read a text about a socioscientific event from a source. A scientifically literate
person must have the ability to make thoughtful decisions on SSI. Decision-making
process on these issues includes critical evaluation of different scientific claims and
arguments. Students gain information about SSI through a variety of information
sources such as newspaper articles, media, television and radio programs, the
internet, textbooks, politicians, teachers, family, friends etc. They should get in the
habit of evaluating the degree to which the different information sources they
encounter can be more trusted. The findings of many studies suggested that
information evaluation needs to be a strong component of SSI curricula and
instruction (Kolste, 2001; Korpan, Bisanz, Bisanz, & Henderson, 1997; Sadler,

Chambers, & Zeidler, 2002; Tytler, Duggan, & Gott, 2001).

McAllister (1995) suggested that trust is considered as two separate
dimensions: cognitive trust and affective trust. He stated that cognitive dimension of
trust reflects issues such as the reliability, integrity, honesty, and/or fairness of a

referent whereas the affective dimension of trust reflects a special relationship with
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the referent that may cause the referent to demonstrate concern about one's welfare.
The basis of cognitive-based trust is cognitive reasoning. While affective trust is
emotion-driven, cognitive trust is knowledge-driven as it arises from an accumulated
knowledge. Several studies have been conducted in order to determine these
reasonings (e.g. Braten, Stromsg, & Britt, 2009; Braten, Stromsg, & Salmerén, 2011;
Stromsw, Braten, & Britt, 2011; Sadler, & Zeidler, 2005; Stremse, Braten, &
Samuelstuen, 2008). Braten et al. (2009) investigated source evaluation’s role in pre-
service teachers’ construction of meaning within and across multiple texts.
According to the results, what students find trustworthy and their criteria used while
evaluating trustworthiness are independent predictors of their comprehension of
different texts about global warming. Braten et al. (2011) stated while pre-service
teachers evaluating trustworthiness of different information sources about climate
change, they place most emphasis on content and least on publication date. In the
study of Stremse et al. (2011), it was found that participants put most emphasis on
the content of information sources about climate change. Moreover, it was found that
participants trusted the text produced by a scientific institution more than a
newspaper article. Sadler and Zeidler (2005) investigated how individuals negotiate
and analyse genetic engineering dilemmas. In their study, it was found that the
participants frequently relied on combinations of the three reasoning patterns —
rationalistic, emotive and intuitive- during the resolution of socioscientific scenarios.
The information sources that were used in these studies are mainly textbooks,
popular science articles, newspaper articles, and research magazines. Due to these
reasons, in this study how PSTs evaluate the trustworthiness of different information

sources given about 3 different SSls: climate change, nuclear energy, and organ
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donation and transplantation will be dealt with. Additionally, the criteria emphasized

by PSTs when evaluating trustworthiness across texts will also be discussed.

In the next part, the relationship among PSTs’ content knowledge about SSI,

epistemological beliefs, and the way of evaluation of trustworthiness is presented.

1.4. The Relationship Among Content Knowledge about SSls, Epistemological

Beliefs, and Evaluation of Trustworthiness

1.41 The Relationship Between Content Knowledge about SSlIs and

Epistemological Beliefs

Duell and Schommer-Aikins (2001) expressed that personal epistemological
beliefs have an important role in education and learning process. These beliefs were
found to have an effect on students’ achievement indirectly by means of effecting
learning approaches (Cano, 2005). Additionally, several studies stated that students’
personal epistemological beliefs play an important role in their acquisition of
scientific content knowledge levels (Cavallo, Rozman, Blickenstaff & Walker, 2003;
Tsai, 1998). The positive effect of epistemolgical beliefs on science content learning
was well-investigated before (Tsai, 1998; Yang & Tsai, 2012). However, there is a
need to make a study to find a relationship between PSTs’ epistemological beliefs
and content knowledge levels on the basis of sub-dimensions of epistemological
beliefs and high-low achievers. For instance, Cano (2005) stated that the students
having poor academic performance had more naive beliefs. Starting from this point,
these low achiever students would probably have a poor performance on the

knowledge test in the present study. Regarding their epistemological beliefs, it was
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expected that low achiever PSTs believe that knowledge is certain or simple in
opposition to the high achievers. Additionally, the low achievers would probably
believe that ability to learn is genetically predetermined and learning is quick or not-
at-all. Therefore, the possible relationship between PSTs’ epistemological beliefs and

knowledge levels regarding SSIs will be examined in detail.

1.4.2 The Relationship Between Content Knowledge about SSIs and Evaluation

of Trustworthiness

By working on SSls, the students’ abilities to evaluate information, to make
decisions and to argue would be developed and scientific literacy would be promoted
(Erduran & Jiménez-Aleixandre, 2007). Undoubtedly that having an adequate
content knowledge about SSls requires the efficiently use of various information
sources and evaluation of these sources. There are several studies conducted all
around the world that proved this remark (e.g., Jensen & Schnack, 2006; Kobow &
Walpuski, 2014). For instance, in the study of Ozdemir and Cobanoglu (2008), most
of the PSTs stated they had insufficient scientific knowledge about nuclear energy.
The participants who have some formal knowledge about the topic stated that
sources of their knowledge are the mass media, environmental courses and
textbooks. According to results of the research of Eroglu (2009), PSTs’ scientific
knowledge level about global warming is above average; however, they have a lack
of knowledge about some issues such as the relationship between forest fires and
global warming, CFCs (Chloro Fluro Carbons) etc. Senel and Gilingor (2008) also
examined pre-service teachers’ opinions about global warming and climate change

topics. The results revealed that prospective teachers have adequate knowledge about
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global warming. They stated that their sources of knowledge are the mass media,
conversations with friends, courses, and conferences according to order of
precedence. Kogak et al. (2010) investigated the knowledge levels of medical faculty
students about organ donation. It was found that participants stated they have not
adequate knowledge about the topic. These studies revealed that university students
get information about SSlIs by using various sources and some students have
insufficient knowledge about the topic. Korpan et al. (1997) investigated university
students’ criteria for judging trustworthiness of scientific knowledge claims, but their
research did not focus on SSls. Hence, this type of research needs to be conducted by

selecting SSIs.

There is a limited number of studies that investigate the relationship between
scientific content knowledge level and trustworthiness of PSTs about SSls (e.g.,
Stremse et al., 2011). For this reason, the relationship between PSTs content
knowledge about SSls and their way of evaluation of trustworthiness of information
sources needs to be investigated. It is important to know how students make
decisions in SSlIs and how they evaluate contradictory scientific information by
taking into consideration their content knowledge levels. Some authors considered
that students are led to emphasize personal experiences or values (Sadler et al, 2004),
others underlined that the overriding considerations are social or epistemological
(Ryder, 2002) and some authors have questioned the importance of using scientific
knowledge when SSI have to be settled. PST’s epistemological beliefs should be paid
attention while they transfer science content knowledge to their students. Hence, it is

crucial to explore these beliefs in teacher education programs and develop them
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because these beliefs would influence the way teachers instruct. Additionally, people
use their epistemological beliefs in decision making processes of SSlIs (King &
Kitchener, 1994). In the following part, the possible relationship between

epistemological beliefs and the way of evaluation of trustworthiness was examined.

1.4.3 The Relationship Between Epistemological Beliefs and Evaluation of

Trustworthiness

In this study, examining the possibility that the influence of task on multiple-
text comprehension might be moderated by personal epistemological beliefs or vice
versa. There are some reasons to investigate this relationship. First, personal
epistemological beliefs was thought of as important when people work on complex
learning tasks such as SSlIs (Hartley & Bendixen, 2001; Stahl, Hynd, Britton,
McNish & Bosquet, 1996; Wolfe & Goldman, 2005). There is a rapidly growing
literature that supports the view that personal epistemology is one of the most
important predictors of higher level text processing and comprehension (e.g., Braten
& Stremse, 2008) and of evaluation and integration of online sources (e.g., Barzilai
& Zohar, 2012). Briten and Stremse (2006) stated that the readers with more
sophisticated epistemological beliefs engage more in deep level processing in the
form of elaboration and monitoring. Second, from the other direction, Tsai (2008)
stated that the use of Internet for studying open-ended debatable issues increased the
sophistication of personal epistemological beliefs of the students. Similarly,
Kienhues, Stadtler and Bromme (2011) also found that reading multiple Web sources
led to an advance in personal epistemological beliefs of the students. To sum up,

although the related literature remain incapable, several authors have argued for the
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importance of examining personal epistemological beliefs and the way of evaluation
of trustworthiness of different information sources of students. Therefore, this study
investigated whether there is a relationship between PSTs’ epistemological beliefs

and trustworthiness on multiple information sources or not.

In conclusion, the above mentioned studies pointed out a possible relationship
among PSTs’ epistemological beliefs, content knowledge levels about SSls, and the
way of evaluation of trustworthiness of different information sources. Hence in this

study, this relationship was investigated.

1.5 Purpose of the Study

The main purpose of this study is to investigate whether there is a relationship
between PSTs’ epistemological beliefs, knowledge levels about three SSls and
evaluation of trustworthiness on different information sources or not. Hence, the
study explores PSTs’ epistemological beliefs and knowledge levels about the three
SSIs. Another aim of this study is to investigate how PSTs evaluated the
trustworthiness of different information sources given about three different SSI:
climate change, nuclear energy, organ transplantation and donation, and what are the
criteria of trustworthiness for them. The last thing to investigate is to have
information about pre-service teachers’ accumulation of knowledge about the SSI

topics.

1.6 Research Questions

Based on the purposes of this study, research questions are:
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Research Question 1. How do PSTs evaluate the trustworthiness of different
information sources given about 3 different SSls: climate change, nuclear energy,

organ donation and transplantation?

Research Question 2: What kind of criteria do PSTs emphasize when evaluating

trustworthiness across texts?

Research Question 3: What is the content knowledge level of PSTs on each of the

three SSIs?

Research Question 4: What are the PSTs’ epistemological beliefs?

Research Question 5: Is there a relationship between the PSTs’ knowledge level on

three SSls, epistemological beliefs and their evaluation of trustworthiness?

1.7 Significance of the Study

There is a huge number of related literature about importance of SSI in the
science education. However, decision making about SSI is an important aspect of
science and technology education worldwide today and there is a limited number of
studies about trustworthiness of the students about different information sources
given about SSI. According to the accessible literature, there is a clear lack of the
literature about this issue in the world, especially in Turkey. In Turkey, informational
education orienting students towards mostly exam achievement is still a common
problem in science education. Science has a broken link with other lessons and daily
life. Like many countries, Turkey also needs scientifically literate citizens. In order

to achieve this goal we must educate pre-service teachers, firstly. Hence, one of the

19



aims of science education is to help children to understand the importance of
evidence when making decisions and to judge whether the claims of the media,
teachers, scientists, advertisers, politicians, journalists etc. are evidence-based and
reliable or not. On basis of the above-mentioned studies, a variety of information
sources — online newspapers, a scientific and technical journal, some experts in their
fields, professors, a doctor, a non-governmental environmental organization, the
president of Turkish Kidney Foundation were selected in the present study. One of
the reasons to choose them is each source has a different viewpoint on the topics.
Different people have different points of view and they carry their opinions to people
with different sources. For example, while one source is proponent of the effect of
human activity on climate change, another source may support that it is a natural
phenomenon. Additionally, it was taken into account that the sources are easily
accessible and have different publication dates. The sources are notably popular
among the age group of the sample. It was also considered to collect texts from the

sources that consist of reliable information.

PSTs were chosen to be participants in this study. The reason for this was first
of all, one of the aims of science education curriculum in Turkey is to raise
scientifically literate students. The goal of raising scientifically-literate citizens can
only be achieved if pre-service teachers are well-informed and improved themselves
not only about basic science courses, but also about SSI. With the new regulations in
science curriculum, science textbooks include topics such as ‘Human and
Environment’ that includes environmental problems and their effects in our life and

climate change, and ‘Systems in Our Body’ that includes organ transplantation topic.
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Also elementary students should have a basic knowledge about nuclear energy via
their textbook and science courses. Science teachers need to have a deep information
about these three topics at all points. Hence, this study would be more appropriate for

PSTs as they should have adequate knowledge about SSI to teach their students.

The three topic climate change, nuclear energy and organ donation and
transplantation were selected because they are controversial and current issues these
days. Firstly, the concept of climate change has been started to be used in our daily
life and it is widely accepted as one of the major environmental problems facing the
earth. Secondly, constructing a nuclear power plant has been discussed in Turkey’s
energy agenda. Although many citizens are against it, Turkish government is
planning to construct four nuclear power plant in Mersin Akkuyu and overall, a total
of 6 reactor will be operated in the year 2018 at the latest (The Ministry of Energy
and Natural Resources report, 2011, pp. 51-52). Also in many university, nuclear
energy and climate change topics are applied as a SSI topic in classroom debates.
Hence, knowledge level of PSTs about these recent topics of discussion in Turkish
media will be investigated. Lastly, organ donation and transplantation is another
important topic. There is a need to give importance to education at schools in this
regard and increase organ donation campaigns and programs through the media to
raise awareness (Kogak et al., 2010). Some studies support that university students
have a lack of knowledge about organ donation and transplantation (Kogak et al.,
2010; Dogan, Toprak, Sunal, & Dogan, 2012). Thus, there is a need to investigate

this issue more deeply. Also the study topics of climate change, nuclear energy, and
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organdonation and transplantation are chosen because they include each science

discipline namely chemistry, biology and physics.

Exploring the relationships among PSTs’ between the epistemological beliefs,
knowledge levels about three SSI and evaluation of trustworthiness on information
sources makes the study unique since there is not any accessible study investigating
these relationships in just one study. Also the present study will be one of the few

studies conducted considering Turkish context.

1.8. Definition of Important Terms

In this section, the definitions of important terms used in this study were

presented.

1.8.1. Socioscientific Issues

SSI were defined as social issues with conceptual and technological relations
to science and are controversial in nature (Sadler, 2004) such that, in this study,
opposing points of views will be given in some cases to the students and they will be

evaluated by them.

1.8.2. Personal Epistemological Beliefs

In the present study, epistemological beliefs refer to the beliefs of PSTs about

nature of knowledge and knowing.
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1.8.3. Climate Change

As human activities continue to add greenhouse gases—water vapor, carbon
dioxide, methane, nitrous oxides, and ozone—to the Earth’s atmosphere, global
temperatures are expected to rise, causing the Earth’s climates to change. These
climate changes may affect precipitation patterns, severe and extreme weather
events, and over time environmental systems. Furthermore, human health and
agriculture may be sensitive to climate change. Therefore, if science education aims
to promote a citizenry that is knowledgeable about global warming and climate
change, it is essential to determine what students’ conceptions are about global
warming and climate change (Osborne & Freyberg, 1985) in order to plan curriculum
and design instruction that builds on these conceptions. Climate change is a SSI since
besides its scientific context, there is a variety of disputes regarding its nature,
causes, and consequences. The highly disputed issues involve the causes of global
warming, i.e. whether this warming trend is unprecedented or within normal climatic
variations, whether humankind has contributed significantly to it, and whether this
increment is fully or partially because of the poor measurements, and what the

consequences of global warming will be.

The present study expands on previous research, university students’
conceptions about climate change as well as providing new insights into their
conceptions about the potential environmental impact of climate change by providing

three cases from different information sources.
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1.8.4. Nuclear Energy

Nowadays, nuclear energy is a controversial topic especially in Turkey. It can
be defined as getting energy by splitting of uranium atoms. Nuclear energy is a SSI
since besides its scientific context, it has both some advantages and presents some
serious threats Proponents of it think it is asustainable energy source which
reduces carbon emissions, decreases dependence on imported energy sources, and
produces almost no air pollution. According to them, the risks of waste storage are so
small and can be reduced by the help of modern technology. However, the opponents
think that nuclear power poses numerous threats to both people and the environment.
They also stated that nuclear power plants are so complex that many things that there
may be serious nuclear accidents. In conclusion, authors, politicians, scientists and
environmentalists look this issue from different aspects and this study will

investigate how PSTs trust on these information sources.

1.8.5. Organ Donation and Transplantation

The term “organ transplant” typically refers to transplants of the solid organs:
heart, lungs, kidneys, liver, pancreas and intestines. Organ donation is to donate
tissue or an organ of the human body, from a living or dead body (donor) to a living
body (recipient). Organ donation and transplantation is a SSI because of some
controversies. First, there are certain groups that oppose organ donation on religious
grounds whereas most of the religions supportdonation. Second, some people
believe that livers should not be given to alcoholics in danger of reversion, while

others view alcoholism as a medical condition like diabetes. Third, everyone in need
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of organ should be able to receive a transplant; however, since the cost of a
transplant is high many poor people never undergo this process. Last, although
medical urgency is commonly taken into account in ranking potential recipients, the
assessments may not wholly objective and may be biased. In conclusion, organ
donation and transplantation is a SSI because of these types of dilemmas among
people. In this study, PSTs will read three paragraphs from different sources about

organ donation and transplantation.

1.8.6. Trustworthiness

Trustworthiness can be defined as students’ relying on different information
sources such as newspaper, textbook, teacher, media etc. about given SSI: climate

change, nuclear energy, organ transplantation.

1.8.7. Evaluation

Three cases from three different sources about the three SSI will be available
to be read by pre-service teachers. They will make decisions about these
informations and choose the most confidential one for them. Also the students’

criteria for selecting them will be noticed.
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CHAPTER 2

LITERATURE REVIEW

In this chapter of the study, a brief review of the previous studies on science
education and SSI, informal reasoning and SSI, epistemological beliefs and personal
epistemology, SSI content knowledge, and trustworthiness on different information

sources is presented respectively.

2.1. Science Education and Socioscientific Issues

One of the reasons for SSI’s important role in science education is that SSI is
at the center of the concept of scientific literacy (Sadler & Zeidler, 2005). There are
two ways of looking at the aims and objectives of science education which represent
two different perspectives. In his book Handbook of Research on Science Education,
Roberts (2007) defined these perspectives as Vision | and Vision Il. Vision | is
characterized by content-driven, scientist-centered, and decontextualized science
knowledge. According to this approach, science education makes students
understand scientific products, concepts and processes. Traditional science education
fits in this approach. Vision Il is a context-driven, student-centered approach which
aims to prepare students for informed civic engagement. Constructivist science
education fits in this approach. Most importantly, SSI framework follows Vison 11

approach as it includes reasoning and personal decision making about real life
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situations related to science and social, political, economical, moral, and ethical
perspectives. Sadler, Barab, & Scott (2006) also argue for SSI is a platform for
learning the scientific content. They stated that students gain both conceptual

knowledge and an understanding of the nature of science when working with SSI.

In recent years, SSI and teaching SSI topics started to draw attention in
science education literature and a lot of research about these issues has been
published. These research studies have proved that the utilization of SSI provides
students with the thinking, moral reasoning and argumentation skills needed to
develop scientific literacy, and empathy. Hence, the researchers have argued for the
inclusion of SSI in the science curriculum (Driver, Newton & Osborne, 2000; Kolstg,

2001; Sadler, 2004; Sadler, & Zeidler, 2005; Zeidler & Sadler, 2008).

Many countries in the world started to include SSI in science teaching
programs. Also in Turkey’s science education curriculum, one of the sub fields of
Science, Technology, Society, and Environment (STSE) education is SSI. This sub
field was defined in the program as “SSI involves scientific and moral reasoning
skills with regard to the solution of socio-scientific problems about science and
technology” (MONE, 2013). In fact, SSI and STS(E) education are related and both
connect science to societal issues but SSldiffers from STS(E) because of its
emphasis on psychological and epistemological growth of the child,
development of character and virtue as well as content knowledge (Sadler, 2004;
Pedretti, & Nazir, 2011). Accordingly, the role of SSI goes beyond STS(E). For this
reason, some researchers suggested that SSI should replace STS(E) (Tal & Kedmi,

2006; Zeidler, Sadler, Simmons, & Howes, 2005). Science education that includes
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SSI not only in theory but also in practice challenge students’ moral reasoning,
critical thinking and provides motivation to learn science content by making it seem

more relevant and interesting (Zeidler & Nichols, 2009).

The above-stated aims and objectives of science education suggest that
learning and teaching of SSI in science classrooms is one of the crucial aspects of

science education today.

2.2. Epistemological Beliefs and Personal Epistemology

Epistemology was firstly used in philosophy, and then Piaget introduced it in
education (Hofer, 2000). Epistemological beliefs is a growing research area in
education which is investigated by philosophers, educational, developmental, and
instructional psychologists; researchers in counseling, higher education, reading and
literacy studies, teacher education, science and mathematics education (Hofer, 2002).
Epistemological beliefs involves people’s beliefs about the certainty of knowledge,
the organisation of knowledge, and their controls over knowledge (Schommer-Aikins
& Hutter, 2002). Hofer (2001) described personal epistemology as “students’
thinking and beliefs about knowledge and knowing, and typically includes some or
all of the following elements: beliefs about the definition of knowledge, how
knowledge is constructed, how knowledge is evaluated, where knowledge resides,

and how knowing occurs” (p. 355).
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2.2.1. Epistemological Theories

There are many different definitions of the personal epistemology. Regarding
this issue, Hofer (2001) stated that “the research on personal epistemology, although
not united in terminology, addresses students’ thinking and beliefs about knowledge
and knowing, and typically includes some or all of the following elements: beliefs
about the definition of knowledge, how knowledge is constructed, how knowledge is

evaluated, where knowledge resides, and how knowing occurs” (p. 355).

A literature review of the various researches about personal epistemology
reveals that there are mainly three different points of view in personal epistemology:
Developmental perspective (Baxter Magolda, 1992; Belenky, Clinchy, Goldberger,
& Tarule, 1986; King & Kitchener, 1994; Kuhn, 1991; Perry, 1970), epistemology as
a system of independent beliefs (Schommer-Aikins, 2002), and alternative
conceptions of personal epistemology (Hofer & Pintrich, 1997; Elby & Hammer,

2001).

Research concerning the relationship between personal epistemological
beliefs and learning trace back to Perry’s (1970) study. He initiated and defined
personal epistemology from a developmental perspective as “a structure in which
individuals construe the nature and origins of knowledge, of value, and of
responsibility in a sequential and logical process”. He conducted a study to explore
the theories and beliefs Harvard freshman undergraduates hold about knowledge and
knowing, and the manner in which such epistemological premises are a part of and

an influence on the cognitive processes of thinking and reasoning”. The study took
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four years. He assumed that students transform their own beliefs about knowledge
from a position of dualistic thinking toward relativistic thinking (p. 54). He assumed
that students had different views on knowledge due to their approaches to knowledge
from different positions. Finally, by using participants’ responses to the open-ended
interviews, he developed the Perry scheme— a model in order to understand how
undergraduate students’ views of knowledge. He stated that most of the first-year
college students believe that knowledge is simple, certain, and handed down by
omniscient authority. When they reach their senior year, they mostly believe that
knowledge is complex and tentative. Based on these findings of his study, Perry
scheme is composed of four clusters: dualism, multiplicity, relativism, and
commitment with relativism. Within these stages, there are nine developmental
positions:

1. Dualism: Authorities know the truth and learners receive knowledge
without questioning.

2. Multiplicity: There are no absolute answers and there may be no solution
or more than one solution to a problem. Individuals believe that all views
are equally valid and everyone has a right to their own opinion.

3. Relativism: Knowledge is contextual and relativistic. Students form their
opinions according to the sources and evidences, and they scrutiny even if
the experts.

4. Commitment within relativism: Knowledge contextual, relativistic,
uncertain and tentative. People make and affirm commitments and
choices to values, careers, relationships, and personal identity. Individuals

in that category make and affirm commitments to values, careers,
relationships, and personal identity (Hofer & Pintrich, 1997).

Perry (1970) also suggested that an individual could be in various
developmental positions at the same time concerning to different subjects and
experiences. However, Perry’s (1970) study was criticized for the limitation of

generalizability to the general population of university students because his study has
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a sample elite male students in Harvard. For this reason, several years later, Belenky
et al. (1986) decided to examine the stages of Perry sheme is applicable to women
and how women’s ways of knowing was shaped by academic institutions and
maternal practice. They interviewed with 135 women from different ages, economic
status, educational and ethnic backgrounds. Although they used Perry’s scheme in
the interview, given answers did not fit with this scheme. In the study, he metaphor
of voice was used to describe stages of women’s intellectual development. They
constructed the second model of personal epistemology and their study revealed that
that women comprehend knowledge from five different epistemological

perspectives:

1. Silence: a position in which women experience themselves as mindless
and voiceless and subject to the whims of external authority.

2. Received Knowledge: a perspective from which women conceive of
themselves as capable of receiving, even reproducing, knowledge from
the all-knowing external authorities but not capable of creating knowledge
on their own.

3. Subjective Knowledge: a perspective from which truth and knowledge are
conceived of as personal, private, and subjectively known or intuited.

4. Procedural Knowledge: a position in which women are invested in
learning and applying objective procedures for obtaining and
communicating knowledge.

5. Constructed Knowledge: a position in which women view all knowledge
as contextual, experience themselves as creators of knowledge, and value
both subjective and objective strategies for knowing (Belenky et al., 1986,
p. 15).

Similar with Perry’s stages, these stages also sorted from simple to complex.
The study of Baxter Magolda (1992) is another study that was conducted based on
Perry’s model. Different from Perry’s and Belenky’s studies, her study includes

individuals from both gender from undergraduate and graduate levels. She developed

a model named as Epistemological Reflection Model. Similar to the previous two
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models, according to this model at the beginning of college life, students believe that

the authority knew the truth. Over years, they started to believe that knowledge is

contextual and constructed by experts (Baxter Magolda, 1992, p. 89). The third

model of personal epistemology, Epistemological Reflection Model consists of four

stages each has five categories: the natures of knowledge, the role of the learner, the

role of the instructor, the role of peers, and evaluation:

1.

2.

3.

Absolute knowing: knowledge is certain and authorities have all the
answers.

Transitional knowing: authorities do not know all the answers and
knowledge is uncertain.

Independent knowing: knowledge is mostly uncertain. Authority is not the
only source of knowledge and students started to view their own opinions
as valid as that of the authority.

Contextual knowing: knowledge is uncertain and contextual, and it is
constructed by individuals with appropriate expertise. People judge
knowledge on the basis of evidence in context (Baxter Magolda, 1992, p.
89).

As the fourth model of personal epistemology, King and Kitchener (1994)

developed Reflective Judgment Model based upon study of Perry (1970) and

Dewey’s (1938) study on reflective thinking. They focused on the development

of reasoning in adults and interviewed with from high school students to middle-

aged people about four ill-structured problems. In their model, there are seven

developmental stages classified into three levels:

1.

Pre-reflective thinking (Stages 1-3): people believe that knowledge is
certain and gained by authority, each question has only one correct
answer. They also think that no matter well-defined or ill-defined, all
problems are well-structured.

Quasi-reflective thinking (Stages 4-5): people think that knowledge is
uncertain, subjective and contextual. "What is known is always limited by
the perspective of the knower" (King & Kitchener, 1994, p. 62). People
use evidence and provide different perspectives in reasoning about
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debatable issues even if they are not sure about the link between how
evidence is gained and a conclusion made.

3. Reflective thinking (Stages 6-7): people think knowledge is uncertain and
contextual, and expert authority is critically evaluated. They use evidence
and provide different perspectives in reasoning about debatable issues by
coordinate knowing and justification to draw a conclusion. People aware
of that all conclusions may be reevaluated and that some judgments are
more valid or reasonable.

Being the fifth and last model that supports personal epistemology is
developmental, Kuhn (1991) developed Argumentative Reasoning Model. Her
primary aim was to investigate people’s argumentative thinking. In her study, the
relationship between epistemological beliefs of participants and their argumentation
skills by topic was explored. She interviewed with four different age groups which

are teens, 20s, 40s, and 60s. The questions were about three social dilemmas and

based on the responses of participants, three epistemological views were identified:

=

Absolutist: Knowledge is absolute and certain.

2. Multiplist: People accept other opinions without judging. They assume
that all beliefs are equal.

3. Evaluativist: knowledge is uncertain. People compare and examine all

views based on their relative situation.

As a result of the study, Kuhn (1991) found that as the educational level
increases, participants are more likely to be in the evaluative category and people in
this category are more likely to use counterargument and alternative theory
generation. Hence it was concluded that “it is primarily the emergence of the

evaluative epistemology that is related to argumentative skill development” (Kuhn,

1991, p. 195).

A different perspective about personal epistemology was developed by

Schommer (Schommer,1990; Schommer et al., 1992). Schommer (1990) proposed
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that “personal epistemology is a belief system that is composed of several more or
less independent dimensions” and “there is more than one belief to consider in
personal epistemology” (Schommer-Aikins, 2002, p. 104). Schommer (1990)
proposed that epistemological beliefs system has five dimensions which are namely,
beliefs about (a) the stability of knowledge, ranging from tentative to unchanging, (b)
the structure of knowledge, ranging from isolated bits to integrated concepts, (c) the
source of knowledge, ranging from handed down by authority to collected from
observation and reason, (d) the speed of knowledge acquisition, renging from quick-
all-or-none learning to gradual learning, and (e) the control of knowledge acquisition,
ranging from fixed at birth to lifelong improvement. Schommer (1990) developed a
63 Likert-type item questionnaire named The Schommer Epistemological
Questionnaire based upon the study which has a sample of 117 junior college
students and 149 university students. She identified five dimensions: Simple
knowledge, Omniscient authority, Certain knowledge, Quick learning, Innate or
fixed ability. Simple Knowledge means "Knowledge is simple rather than complex”.
Omniscient Authority implies "Knowledge is handed down by authority rather than
from reason and empirical evidence". Certain Knowledge indicates "Knowledge is
unchanging rather than tentative”. Quick Learning implies "Learning is quick or not
at all". Innate Ability means "The ability to learn is innate rather than improvable
later”. Table 2.1 indicates the five epistemological dimensions. In 1994, Schommer
developed a theoretical framework concerning epistemological belief system:

1. Personal epistemology may be conceptualized as a system of beliefs that is

personal epistemology is composed of more than one belief.

2. Beliefs within the system are more or less independent, that is, it cannot be
assumed that beliefs will be maturing in synchrony.
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3. Epistemological beliefs are better characterized as frequency distributions
rather than dichotomies or continuums.

4. Epistemological beliefs have both indirect and direct effects.

5. Whether epistemological beliefs are domain general or domain
independent will vary over time for any particular individual.

6. Epistemological belief development and change is influenced by
experience. These experiences include engaging in problem solving and
learning from family, friends, formal education, and life experiences
(Schommer-Aikins, 2002, p. 106).

Table 2.1 Schommer's (1990) Hypothesized Epistemological Dimensions

Epistemological Beliefs Definition

Simple Knowledge Knowledge is simple rather than complex.

Omniscient Authority Knowledge is handed down by authority rather
than from reason and empirical evidence.

Certain Knowledge Knowledge is unchanging rather than tentative.

Quick Learning Learning is quick or not at all.

Innate Ability The ability to learn is innate rather than acquired

Quick learning and innate ability dimensions are related with beliefs
concerning learning. Schommer-Aikins stated that studying both beliefs regarding
knowledge and beliefs regarding learning would provide deeper understanding of
personal epistemological beliefs in that these two beliefs are interrelated. Exploratory
factor analysis results revealed four of these five hypothesized factors namely innate
ability, simple knowledge, quick learning, and certain knowledge. Similarly, some
other researchers replicated this four-factor structure (Kardash & Scholes, 1996;
Kiling & Seymen, 2014; Schommer, 1993; Schommer, Crouse, & Rhodes, 1992;
Schraw, Dunkle, & Bendixen, 1995; Yilmaz-Tiiziin & Topgu, 2008, 2013). However,
these studies revealed different factors with different names. For example, Yilmaz-

Tiziin and Topgu (2008) investigated the relationship between PSTs’
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epistemological beliefs, epistemological world views, and self efficacy beliefs. SEQ
was used and factor analysis revealed four epistemological dimensions: Innate
ability, certain knowledge, simple knowledge and omniscient authority. This
study suggested that epistemological beliefs of PSTs may undergo a change in
time and these beliefs are related with the students’ academic success. Given
these results, it may be useful to conduct a study that investigate all grades of
PSTs’ epistemological beliefs in order to put forward the difference between their
beliefs clearly. Kiling and Seymen (2014) conducted a study to explore the
relationship between motivations behind PSTs’ career choice and their
epistemological beliefs. Similar with the study of Yilmaz-Tiiziin and Topgu
(2008), they also revealed four epistemological belief factors: Innate ability,
quick learning, omniscient authority and certain knowledge. According to the
results, PSTs’ career motivations are predicted by beliefs in omniscient authority

and innate learning.

Hofer and Pintrich (1997) reviewed above-mentioned studies about
epistemological beliefs and stated that “Defining the construct based on existing
research is problematic, as there are discrepancies in haming the construct as well as
defining the construct, to the extent that it is sometimes unclear to what degree
researchers are discussing the same intellectual territory” (p. 111). In their
“Epistemological Theories Model”, Hofer and Pintrich (1997) proposed that
epistemological beliefs have a theory-like structure and tried to explain the structural
nature of epistemology, disputing both development perspectives and a system of

beliefs. They defined personal epistemology as views about the nature of knowledge
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including certainty of knowledge and simplicity of knowledge, and the nature of
knowing including the source of knowledge and justification of knowledge, but not

views about the nature of learning.

Yet another approach to personal epistemology named “Epistemological
Resources Model” is provided by Hammer and Elby in 2002. They investigated
informal knowledge of children age of three. They proposed that epistemology
consists of epistemological resources which are more fine-grained than a theory and
more context-specific than other models. They stated that epistemological beliefs are
stable and robust across contexts and knowledge is free creation, and propagated and

fabricated stuff (Hammer & Elby, 2002).

Other than these research studies including basic epistemological models,
there is a growing body of literature on personal epistemological beliefs today. For
instance, Whitmire (2003) stated that epistemological beliefs affect topic, the use of
mediators such as faculty and graduate student advisors, writing tutors, and peers,
searching techniques; the evaluation of trustworthiness on the information sources,
and the ability to recognize authority. Also, epistemological beliefs of
undergraduates affect topic selection, prefocus and focus formulations, and
information sources collection. These findings supported there is an effect of
undergraduates’ epistemological beliefs on their information-seeking behavior. This
result can be correlated with the students’ prior knowledge about different SSI topics
in such a way that epistemological beliefs of a student will affect his/her information
seeking behavior. Then, s/he will gather the knowledge from different information

sources and using this knowledge level about the topic, s/he will evaluate
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trustworthiness of them. By doing these, s/he will have a brief knowledge about the
SSI topic. Hence, while looking at the evaluation of trustworthiness on different
information sources, the knowledge level of students about the related topic and their

epistemological beliefs should also be investigated.

2.2.2. Epistemological Beliefs and Informal Reasoning

As the governments invest money to SSI to enhance their economic
development, these issues occupy the agenda and people need to make informed
decisions at local and global levels (Ratcliffe & Grace, 2003). For similar reasons,
many countries have incorporated SSI into their science education programs and
students, future citizens, started to learn how to deal with these issues and develop
skills necessary for making informed decisions (Day, & Bryce, 2010). The related
studies supports that incorporation of SSI into science classrooms enhances scientific
literacy, improves beliefs about nature of science and develop moral and ethical
sensitivity (Chang & Chiu, 2008; Driver et al., 2000; Kolste, 2001; Sadler, 2011;
Zeidler, Osborne, Erduran, Simon, & Monk, 2003; Zeidler et al., 2002). In addition
to this, it is known that epistemological background is crucial in the development of

teaching efficacy for SSI education (Baltaci, & Kiling, 2014).

There are many research studies supporting that personal epistemological
beliefs affect people’s reasoning about ill-structured problems (Bendixen &Schraw,
2001; Bendixen et al., 1994; Schraw, & Dunkle, 1998; Schommer & Dunnell, 1997;
Sinatra, Southerland, McConaughy, & Demastes, 2003). People use their

epistemological beliefs in making decisions about ill-structured problems such as SSI
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(King & Kitchener, 1994). Schraw et al. (1995) stated that ill-structured and well-
structured problems are independent of each other, and they engaged different
epistemological beliefs. Kitchener (1983) found that personal epistemological belief
is an important component in developing justification for ill-structured problems.
Schommer and Dunnell (1997) indicated that the more students believed that
knowledge is fixed at birth and unchanging, and learning is quick, the more likely

they were to generate responses that were simplistic and unchanging.

2.2.3. Epistemological Beliefs and Scientific Knowledge/Academic Achievement

It is well known that students' epistemological belief systems have an
important role in their learning and motivation in the classroom. Students with more
advanced, mature epistemic beliefs were found to have deeper level of
comprehension (Schommer, 1990), better academic performance (Kember, 2001;
Many, Howard, & Hoge, 2002; Schommer et al., 1992; Schommer-Aikins, Duell, &
Hutter, 2005; Schommer-Aikins & Easter, 2006), higher ability to solve ill-structured
problems, but not well-structured ones (Lodewyk, 2007; Schraw et al., 1995), more
elaborated moral reasoning (Bendixen et al., 1998), higher ability to integrate
competing claims and reach the right conclusions (Kardash & Scholes, 1996), and
higher ability to consider evidence and evaluate alternative points of view, and they
are more critical of inconsistencies and misconceptions (Nussbaum, Sinatra, &
Poliquin, 2008) than students with naive epistemic beliefs. Results of the study of
Muis and Franco (2009) show that epistemological beliefs affect students’
achievement goals, learning strategies and academic achievement. More specifically,

Schommer (1990, 1993) found that at university and high school levels students’
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epistemological beliefs related to innate ability, simple knowledge, quick learning,
and certain knowledge significantly predicted their academic achievement. Also
elementary students’ epistemological beliefs were significantly related with their
level of use of science content knowledge in daily problems (Evcim, Turgut, &

Sahin, 2011).

2.3. Informal Reasoning and Socioscientific Issues

People use cognitive and emotional processes in resolution and negotiation of
SSI which is best characterized by informal reasoning process (Sadler, 2004). In the
science education literature, there are various studies conducted for the analysis of
informal reasoning in the context of SSI (Patronis et al., 1999; Sadler, 2004; Sadler
& Zeidler, 2005; Topgu, Sadler, Yilmaz-Tiiziin, 2010; Topgu, Yilmaz-Tiiziin, Sadler,
2010; Wu & Tsai, 2007, 2010, 2011; Yang & Anderson, 2003). There are some
different frameworks for conceptualization of informal reasoning regarding SSls
(Patronis et. al., 1999; Sadler & Zeidler, 2005; Yang and Anderson, 2003; Wu &
Tsai, 2007, 2010). Patronis and colleagues (1999) constructed a study with 14 year-
old students and reported four informal reasoning modes regarding a SSI: Social,
ecological, economic, and practical modes. Yang and Anderson (2003) explored
reasoning modes of high school students regarding nuclear energy usage and
described three reasoning modes: Scientifically oriented, socially oriented, and
equally disposed. This categorication was made based upon reasoning of a person
depends on scientific information, social factors, or diverse sources of information.
Sadler and Zeidler (2005) conducted a study with undergraduates and described three

informal reasoning patterns regarding genetic engineering issues: Rationalistic,
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emotive, and intuitive. The results of the study of Yilmaz-Tiiziin and Topgu (2008)
and Topgu et al. (2010) also supported this finding. In parallel with results of the
study of Patronis et al., Wu and Tsai (2007, 2010) explored informal reasoning of
high school students regarding nuclear energy and reported four main modes: Social-
oriented, economic-oriented, ecology-oriented, and science-oriented or technology-

oriented arguments.

There are different views about the factors influencing informal reasoning.
Some of the research studies concluded that there are mainly four factors that
significantly influence informal reasoning: Personal experiences (Albe, 2008; Bell &
Lederman, 2003; Sadler et al., 2004; Topgu et al., 2010), nature of science
conceptualizations (Bell & Lederman, 2003; Sadler et al., 2004; Zeidler et al., 2002),
moral perspectives (Bell & Lederman, 2003; Pedretti, 1999; Zeidler & Schafer,
1984; Topgu et al., 2010), and content knowledge ( Albe, 2008; Hogan, 2002;
Zeidler and Schafer, 1984). Topcu et al. (2010) added technological concerns and
social considerations factors to these. The relationship between content knowledge

and informal reasoning will be discussed in the next part in detailed.

2.3.1. SSI Content Knowledge and Informal Reasoning

One of the primary aims for science education has been the promotion of
conceptual understanding of science content knowledge (Jenkins, 1990). Sadler
(2004) stated to negotiate and make decisions about SSIs, people must possess
requisite knowledge about science underlying the issues or the skills needed to

acquire that knowledge. There is a common assumption that informal reasoning
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quality and content knowledge regarding a SSI are positively correlated as it is
obvious that people need to have enough knowledge about a topic in order tor make

informed decisions.

Investigation of students’ knowledge levels about different SSI topics is a
popular research subject among researchers from both Turkey and the other
countries. There are too many studies conducted to investigate knowledge level of
university students about some SSI topics. For instance, Baytelman and Constantinou
(2014) conducted a study to examine how PSTs’ prior domain-specific conceptual
content knowledge about SSIs might affect their informal reasoning. They stated that
this content prior knowledge includes the knowledge of concepts, principle, facts and
theories of a subject, and understanding of how concepts and principles of the subject
are organized (Shulman, 1986; Kleickmann, Richter, Kunter, Elsner, Besser, Krauss,
& Baumert, 2012). Three different SSI-dilemmas one from Biology, one from
Chemistry and one from Physics. The results showed that the relationships between
PSTs’prior conceptual content knowledge about SSIs and informal reasoning about
SSl-dilemmas may vary with context. Also it was found that participants’ informal
reasoning quality may be predicted by their prior knowledge again based on the
context. This suggestion was also supported by the studies of Hogan (2002), Zeidler
and Schafer (1984), and Simonneaux and Simonneaux (2009) before. Collaterally,
two other studies revealed that a lack of conceptual understanding of science content
knowledge limited informal reasoning (Fleming, 1986; Tytler et al., 2001). On the
basis of their study, Baytelman and Constantinou (2014) pointed out some

researchers stated content knowledge does not determine the informal reasoning
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quality (Kuhn, 1991; Means & Voss, 1996; Perkins, Farady, & Bushey, 1991), hence
more research is needed to describe this relationship robustly. In addition to this,
because most of these studies were conducted qualitatively, quantitative research is
also needed to be conducted. As Wu and Tsai (2011) stated, with quantitative
analyses, the relationship between conceptual understanding and informal reasoning
of students regarding SSI and the relationship between students’ epistemological
beliefs and informal reasoning regarding SSI can be re-examined. By doing this,
whether epistemological beliefs or conceptual knowledge is the more dominant
factor contributing to their informal reasoning regarding a specific SSI topic would

also be determined.

Most of the time, knowledge level associated with attitude and behavior
domains in the research studies. Currently, there is a lack of related literature about
investigation of the relationship between knowledge level and epistemological
beliefs of students; or knowledge level and evaluating trustworthiness on information
sources; or between the three research subjects. In this part, it will be tried to give
information about different studies including investigation of undergraduates’
knowledge levels about three socioscientific issues: Climate change, nuclear energy,

and organ donation respectively.

2.3.2. Studies about Climate Change

Today, climate change is one of the crucial, scientific, and environmental
problems in the World. In the Fifth Assessment Report (AR5) of Intergovernmental

Panel on Climate Change (IPCC, 2013), it was stated that “Warming of the climate
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system is unequivocal, and since the 1950s, many of the observed changes are
unprecedented over decades to millennia. The atmosphere and ocean have warmed,
the amounts of snow and ice have diminished, sea level has risen, and the
concentrations of greenhouse gases have increased.” (p. 4). The report revealed that
the evidences indicate sustain global warming beyond a threshold would lead to the
near-complete loss of the Greenland ice sheet over a millennium or more and may
cause a global mean sea level rise of about 7 m. While some people stated there are
various reasons for climate change such as human activities like deforestation, land
use changes, fossil fuel usage, and natural processes like volcano eruptions, EI Nino
events etc.; some of them support this phenomena is natural rather than man-made.
Although governments have been developing local or global action plans to adapt
climate change and minimize its effects, this remains incapable in raising public
awareness and making people actively participate in mitigation and adaptation to
climate change (United Nations Development Programme [UNDP], 2011). The
International Panel on Climate Change (IPCC) defines mitigation and adaptation as
follows:

Mitigation: an anthropogenic intervention to reduce the sources or enhance

the sinks of greenhouse gases.

Adaptation: adjustment in natural or human systems in response to actual or

expected climatic stimuli or their effects, which moderates harm or exploits
beneficial opportunities (IPCC, 2001).

Citizens should be more involved with policy decisions such as global
warming, sustainability, nuclear power plant construction. Teaching about global
warming and climate change is vital for raising awareness in climate change. Science

teachers have a crucial role in providing students accurate information about climate
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change, and increasing public’ climate science literacy accordingly. Being a science
teacher requires competence in scientific knowledge about different socio-scientific
topics, thus more and more studies should be conducted to investigate knowledge

levels of PSTs about these issues.

There is a considerable amount of researches conducted on assessing
knowledge, attitudes, and behaviors of pre-service teachers about climate change
throughout the world. For instance, in a study conducted with 24 pre-service
teachers, it was found that 50% of the participants had some misconceptions about
green house effect, global warming and climate change (Oluk & Oluk, 2007). It was

stated they also had lack of knowledge about these topics.

Another important study about climate change was carried out in order to
determine knowledge level of PSTs about global warming (Eroglu, 2009). Survey
method was used and 271 PSTs were selected being a sample. A closed-form Likert
type Questionnaire developed by the researcher was applied. Based on the results,
although the knowledge level of PST about global warming was found above
average, they had inadequate knowledge regarding the topic. It is the evidence for the
necessity of an effective and comprehensive environmental education at all grade
levels because the earlier students get information about SSI topics, the higher
knowledge level they have. This education is especially necessary for PSTs urgently

as they are the teachers of the future, and they would reach more and more people.

Kahraman et al. (2008) explored pre-service teachers’ levels of awareness and

knowledge about global warming and found that the majority of the participants have
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low level of awareness and knowledge. According to the results, students have some

misconceptions about the topic.

Giiley (2009) conducted an extended research study with 1149 university
students from different faculties to investigate their content knowledge level about
global warming. The results revealed they had inadequate knowledge and Giiley
(2009) stated that education and courses given by the university governments about
environmental problems would have impact in informing students and their practices

thereon.

In addition to above-mentioned studies, most of the studies in the related
literature suggested pre-service teachers had some misconceptions (Arsal, 2010;
Bahar & Aydin, 2002; Bozdogan & Yanar, 2010; Coskun & Aydin, 2011; Celikler &
Aksan, 2011; Celikler & Kara, 2011; Dove, 1996; Khalid, 2003) and lack of
knowledge about some environmental issues such as global warming, ozone layer,
cimate change, greenhouse effect (Bahar & Aydin, 2002; Coskun & Aydin, 2011;
Dove, 1996; Giiley, 2009). Also as Yazic1 and Seg¢gin (2010) pointed out global
warming is ranked as the 29" of 70 controversial topics in Turkey’s educational
institutions. Giiley (2009) suggested that the activities of governmental agencies,
visual and print media, and non-governmental organizations have important role on

raising environmental awareness.
2.3.3. Studies about Nuclear Energy

Nuclear energy is an important energy resource and one of the most popular

SSI topics. This topic was integrated into school curricula of some countries where
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the nuclear energy is commonly used. According to WNA (World Nuclear
Association) (2014) statistics, there were 434 nuclear reactors around the world in
service with a total capacity of 374,611 MWe as of the date of June 2014. About half
of Turkey's electricity comes from gas (41%-two thirds of this from Russia, most of
the rest from lIran), 23% from coal, 24% from hydraulics, 8% from thermic and just
3% from wind by (2013 Turkey Energy Report). Because of some obstacles such as
governmental problems, and opposition of environmentalists a nuclear energy has
not been used in our country yet, but nowadays, construction of a nuclear power
plant is in the agenda of Turkey. Recently, TAEA (Turkish Atomic Energy Agency)
(2014) prepared the new nuclear program with the request of Turkish government. It
was decided to build five nuclear power plants. The first nuclear power plant is

decided to built in Mersin Akkuyu and second one in Sinop, in the following years.

Nuclear energy is becoming a hot discussion topic also among educational
researchers newly. Some researchers conducted studies in order to investigate
students’ knowledge levels, attitudes, and views towards nuclear energy usage (Ates
& Saracoglu, 2013; Karagdz, 2007; Ozdemir & Cobanoglu, 2008). However, the
number of conducted studies about nuclear energy is limited in comparison to
climate change topic. One of these studies was conducted by Ozdemir and
Cobanoglu (2008) to explore pre-service teachers’ attitudes towards nuclear energy
usage. The results showed that majority of the participants (51%) expressed that they
did not have any formal knowledge on the topic. Atila (2004) investigated
knowledge levels of high school teachers about nuclear topics. The results revealed

the participants have a lack of knowledge about nuclear topics and Atila (2004)
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suggested TAEA should have a role in informing the public about important issues
such as usage area of nuclear technology, radiation and its effects, natural radiation
resources, ways for radiation protection, definition and scope of task of TAEA,

nuclear power plants, nuclear reactor accidents and risk analysis.

Benzer, Bayrak, Eren, & Giirdal (2014) reported PSTs have insufficient
knowledge about energy and energy resources and concluded that the content of
energy and energy resources of the new undergraduate program on sciences must be
enriched and an interdisciplinary cooperation must be established in this sense.
Based on the results of their comprehensive study, Ediger and Kentmen (2010) also
suggested that Turkish society has a serious lack of knowledge about energy
resources and demand information from the government. Yazici and Sec¢gin (2010)
pointed out that nuclear energy is ranked as the 53" of 70 controversial topics in
Turkey’s educational institutions. Kirbag-Zengin, Kececi, Kirilmazkaya and Sener
(2011) stated that giving place to SSls in science courses is important in terms of
raising students’ awareness. Hence, teachers and academicians need to include
nuclear energy topic in their classroom. The PSTs’ lack of knowledge in the fields of
nuclear energy and energy resources poses a problem in respect to science education
as they are science teachers of the future. Identifying and satisfying the lack of
knowledge, which has been engrained in PSTs and has become permanent, can only
be possible during their faculty education and to achieve this, the deficiencies of the

education programs must be detected and eliminated (Benzer et al., 2014).
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2.3.4. Studies about Organ Donation and Transplantation

Organ donation and transplantation is another socio-scientific topic which is
less popular compared to other two research areas. Organ and tissue transplantation
is a lifesaving hope for many people throughout the world. However, the number of
recipients on waiting lists for different organs continue to expand. Undoubtedly,
having information about organ donation process is one of the most important factors
decision-making period of organ donation. This information includes the laws about
organ donation and transplantation, brain death in organ donation, role of the family,
medical transportation, and religion etc. Being a SSI, organ donation and
transplantation should also be included in classrooms by teachers particularly science

teachers because of the topic’s scientific basis.

There is a limited number of studies conducted to investigate content
knowledge levels of students about organ donation and transplantation. Sander and
Miller (2005) conducted a study to determine public knowledge and attitudes toward
organ and tissue donation in USA. In their study, participants having more favorable
attitudes and more knowledge about the topic were found to be more willing to
donate their organs and tissues after death. In parallel with this result, the
respondents who have donor cards were found to be more knowledgeable and had

more favorable attitudes toward donation.

Akis et al. (2008) investigated knowledge and attitude of Siilleyman Demirel
University staff about organ and tissue donation and transplantation. The findings

revealed that only 28% of the participants found themselves sufficient about organ
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and tissue donation. The researchers stated that people do not have enough
knowledge about organ donation and transplantation, and they hesitate to donate
their organs and proposed that it would be better if associations and foundations

make their duties properly.

Kara, Salman and Ongel (2012) carried out a study to explore the views of
health personnel of Siileyman Demirel University Medical Faculty towards organ
donation. The study revealed that participants who know patients that received an
organ transplant, participants who know patients that are expecting an organ
transplant and participants who has a family member willingly donated organs have a
significant tendency of donating more organs. Although the researchers stated that
there are some ethical factors like costumes, traditions and beliefs that may affect the
donation, how they affect the viewpoint of the society was not known. They

suggested that more study must be conducted to investigate these factors.

Kogak et al. (2010) carried out a study that investigates knowledge level of
171 medical students at Ege University about organ transplantation and donation. 36-
items Evaluation of Knowledge Level and Views about Organ Transplantation and
Donation Questionnaire was conducted. According to the results, %89 of the
participants stated that they have some knowledge about organ donation but %58 of
them found their knowledge about this topic inadequate. The results of this study
revealed that medical students gain information about organ donation and
transplantation mostly from school —textbooks and seminars. The second common
information sources are social environment and healthcare organizations whereas

radio and television are in the third place. It is an important finding that as the grade
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level of students increases, their knowledge level about organ donation and
transplantation also increases. This is an expected result considering they are medical
students and they probably take courses that mention to these issues. On the other
hand, it would be better to teach SSI topics to almost all levels of students. By doing
this, organ donation percentage would increase. Kegecioglu (2003) indicated almost
all the reasons that prevent organ donation results from in having missing or
incorrect information about this topic in other words education of organ donation
remains incapable at all levels. Thus, science teachers have an important role in
teaching such SSI topics to students at earlier age. By selecting sample as PSTs, a

similar study can be carried out.

2.4. Trustworthiness on Different Information Sources

There are many researches about evaluation of trustworthiness on different
information sources. They usually focused on some certain themes like SSI topics,
relationship of trustworthiness with knowledge level of participants about the
interested topic, with content of the texts conducted in the study, with

epistemological beliefs of them, and with their evaluation criteria.

Scientifically literate people and citizens need to negotiate and make
informed decisions about SSls in their daily lives. Although public interested in the
resolution of these socioscientific disputes because of their impact on how we live,
the information required to formulate a rational judgement on them is complicated,
arising from multiple information sources and is often inconclusive (Barnes, 1985;

Fleming, 1989).
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In the study of Senel and Giingor (2008), pre-service teachers’ opinions
regarding climate change and global warming were searched for. 220 pre-service
teachers from Balikesir University was selected as the sample and “Global Warming
and Climate Change Attitude Scale” that was developed by the researchers was
applied. According to the results, 99.5% of the participants had some information
about the topics and they have different information sources. When it was asked
students from where they got the information about global warming and climate
change, %86 of the participants stated their information source is mass media, %39
chatting with friends, %57 courses, %30 conferences of relevant instructors and % 5
other information sources. As another important finding, just %29 of the pre-service
teachers received education about climate change and global warming. Concluding
these, selecting and evaluating trustworthiness of different information sources are

important points especially in learning about SSI.

Ozdemir and Cobanoglu (2008) examined attitudes of prospective teachers
towards nuclear energy usage and construction of nuclear power plants in Turkey.
The results revealed %51 of the participants stated they had prior knowledge about
the topic. The participants who stated they have a prior knowledge about the nuclear
energy, also indicated that their information sources were mass media, environmental

courses and their textbooks.

Results of another study conducted to evaluate high school students’ prior
knowledge about mass extinctions and loss of biodiversity revealed that the majority
of the students chose generalist media including TV, Internet and Press as primary

source of their knowledge (Almeida, Torres, & Vasconcelos, 2011). However, more
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specific sources of science information such as science centres, scientific magazines
or books were less selected. Aksan and Celikler (2013) investigated pre-service
teachers’ views and perceptions with regard to global warming. Based on the results
of their study, it was stated that media has an important role in generation of pre-
service teachers’ knowledge about the topic. In her study, Yildirim (2013) indicated
that high school students mostly use schools/teachers/textbooks as information
sources to learn about climate change issues. Other sources are visual and printed

media, and internet.

All these findings support knowledge level about a SSI topic is closely linked

with evaluation of trustworthiness on different information sources.

2.4.1. Evidence-based Decision Making Process

Discussing SSIs in science classrooms encourage evidence-based
decisionmaking, improve critical thinking, contribute to character education, and
provide an interesting context for teaching required science content ( Zeidler &
Nichols, 2009, p. 49). Making decisions about socioscientific dilemmas has to
contain careful evaluation of scientific claims with comprehension of the connections
among evidence, inferences, and conclusions. Reasoning using evidence, namely
evidence-based reasoning, is crucial for being a scientifically-literate person. Hence,

it is important to teach evidence-based reasoning at schools.

Facilitated discussion of a content driven SSI can allow students to practice

using evidence-based reasoning in a setting that most closely resembles the ways
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they may need to use evidence-based reasoning in their roles as citizens in a

democratic society (Chandler, 2013).

Baxter Magolda says, “Contextual knowers looked at all aspects of a situation
or issue, sought out expert advice in that particular context, and integrated their own
and others’ views in deciding what to think.” (1999, p. 50). These relied on evidence

from different sources to form their own positions.
2.4.2. Students’ Judgement of Information Sources and Epistemological Beliefs

Brem, Russell, and Weems (2001) investigated 9™ and 12" graders’ criteria
while evaluating scientific arguments. Results indicated that epistemic beliefs
affected the way students used and emphasised specific criteria while evaluation
websites. They focused more on identifying certain knowledge for websites which
contain ambiguous information. They used the belief that knowledge should be
certain as a criterion in their evaluation process. In 2004, a similar study was
conducted by VanSledright, Alexander, Maggioni, Kelly, and Meuwissen. They
explored teachers’ epistemological stances to the criteria they used when judging
information sources and how they used these criteria and affirmed there is a
relationship between readers’ beliefs and evaluation criteria and the process of source

evaluation.

In another study, Whitmire (2003) investigated the relationship between
epistemic beliefs of students and their online information seeking behaviour. Results

showed that the students who see knowledge as more tentative and who are more
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reluctant to blindly trust authority used criteria like author and institution while

making a decision about whether trust a website or not.

In the work conducted by Stremse et al. (2011) whether students’
epistemological beliefs predict their evaluation of documents or not was investigated.
126 undergraduate students had 17-items multiple-choice test in order to assess their
prior knowledge about climate change. Then, they read two texts about climate
change —a popular science text and a newspaper article-, evaluated trustworthiness of
them, and stated their rating criteria. It was found that participants that rely on
personal interpretations more than on authorities trusted on both texts less. These
participants’ criteria for evaluating trustworthiness are the content of the texts and
their own opinions. The results also indicated that some of the undergraduates
believe the knowledge claims should be judged critically through logic and some
rules. These participants evaluated the popular science text as more trustworthy than
the other one and their criteria was their own opinion, the author of texts and text
content. This study shows the importance of people’s own opinion in trustworthiness
process apart from the content, author and other criteria. However, being a limitation,
just two texts about a topic was used during the study. It may not be realize what are
the criteria of participants clearly. For this reason, using more texts may be beneficial

for this type of studies.

Stremsg, Braten, and Britt (2010) conducted another study that investigate
whether undergraduate students’ epistemic beliefs predict their judgement of
trustworthiness on texts or not. Firstly, participants read two texts about climate

change one is a popular science text, the other one is a newspaper article, and then
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they judged trustworthiness by indicating their rating criteria. According to the
results, the students found the popular science text more trustworthy than the
newspaper article. They also found the newspaper article easier to comprehend than
the popular science text. In judging the trustworthiness, the participants put emphasis
mostly on content for both texts. Results supported that undergraduates who believe
strongly in relying on personal interpretations rather than on authorities trusted both
texts less and used the content or their own opinion as criteria in judging
trustworthiness. Lastly, undergraduates who believe that knowledge claims should be
critically evaluated through logic and rules found the popular science document more

trustworthy and used their own opinions, author and content as criteria.

In brief, above-cited studies and many other research suggested that
epistemological beliefs of people have an effect on what information they choose to
trust and what criteria they use while evaluating en information source. However, the
studies are very few and there is a need to investigate this relationship among

students in Turkey.

2.4.3. Students’ Judgement of Information Sources and Content Knowledge

While evaluating an information source’s trustworthiness, the reader would
credit the content of the text. The source of the document provide the key
information in process of evaluation of the trustworthiness of the text. As Wineburg
(1991) stated, “Knowledge of the source helps you understand, helps you predict
what you might find, and how reliable or unreliable it might be” (p. 79). In the study

conducted by Braten et al. (2011), how undergraduates judged trustworthiness of
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different information sources that they read about climate change was explored. They
studied with 128 undergraduate students. In the study, students’ rate of
trustworthiness of different information sources about climate change, types of
criteria that students emphasize when evaluating trustworthiness across documents,
and whether they emphasize different criteria when evaluating trustworthiness were
investigated. Seven texts written from different viewpoints were read by participants.
To determine prior knowledge of participants, 17-items multiple choice test and 49-
item questionnaire with 7 items linked to each text were applied. The results showed
participants trust more on textbook, official documents than newspapers and
commercial agents; and they put more emphasis on content than the publication date.
Also it was found that they emphasized criteria differently when evaluating
textbook’s trustworthiness than other information sources. As an important finding,
results stated that undergraduates who are unsuccessful in topic knowledge test were
more likely to trust on less trustworthy sources and they failed to differentiate
between relevant and irrelevant criteria when evaluating the trustworthiness of
sources. Being a limitation of this study, such a generalization may not be done
because just seven text was read by the participants. Also, it may not be determined
which criteria they used when evaluating the trustworthiness of texts. Lastly, each
text type was only represented by one instance in this study, which makes it possible
that text type was confounded with other variables such as content, writing style, and
familiarity with the specific publication. The things not taken into account might
have influenced the results. With addition of the epistemological beliefs of
participants into the study, these types of limitations may be reduced by researchers.

Similar with these findings, Rouet, Britt, Mason, & Perfetti (1996) and Rouet,
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Favart, Britt, & Perfetti (1997) and Wineburg (1991) also observed that prior

knowledge affects students’ judgements of texts’ trustworthiness and their criteria.

2.4.4. Criteria Used in Judging Trustworthiness on Information Sources

In order to make thoughtful decisions about SSls, critical assessment of
scientific claims, documents and arguments is crucial. An evaluation process
includes a minimum of three elements: Object, subject, and the connection between
object and subject (Poschmann, Riebenstahl, & Schmidt-Kallert, 1998). During
evaluation process, people have to identify criteria, use evaluation strategies and

finally make a decision (Jungermann, Pfister, & Fischer, 2005).

In the study of Kolste, Bungum, Arnesen, Isnes, Kristensen and Mathiassen
(2006), PSTs’ critical examination of scientific information related to SSIs was
investigated. Thirteen different criteria in four groups were identified: 1. Criteria
focusing on empirical and theoretical adequacy (quality of references, consistency of
argumentation, face validity of argumentation, and compatibility with subject
knowledge), 2. Criteria focusing on completeness of information (completeness of
references, completeness of an argument, and one-sidedness in the presentation), 3.
Criteria focusing on social aspects (possible underlying interest, personal value-
related qualities, author’s or expert’s competence, level of professional recognition,

and level of expert agreement), 4. Criteria focusing on manipulative strategies.

Rouet et al. (1996) found that undergraduates rated primary documents like
textbooks as more trustworthy than other types of documents. In their study, four

types of justifications were defined: Author justifications, document type
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justifications, content justifications, and opinion justifications. Author justifications
indicates the characteristics of the author of a document, his or her position to the
topic, motivation, and participation in the described events. Document type
justifications referred to the form of the documents like textbooks, newspaper
articles, popular science article... etc. Content justifications referred to the content of
the document including mentions of specific contents and evaluation of the content.
Lastly, opinion justifications indicates personal view or opinion of the students about
the described issue. In the study of Rouet et al. (1996), it was found that
undergraduate history students evaluated the documents’ trustworthiness mostly
based on the characteristics of the content. However, graduate students in history
found other documents to be more trustworthy than the textbook and judged
trustworthiness of documents considering document type mostly. In another study,
graduate students in history relied on primary sources except textbook and evaluated
trustworthiness of these primary sources based on author mostly (Rouet et al., 1997).
In the same study, graduate students in psychology read the same texts, and stated
that they found primary sources less trustworthy and used content justification.
Similar with this research, Bazerman (1985) also observed that readers evaluated the

trustworthiness of texts by referring to the competence of the author mostly.

Bréten et al. (2009) examined the role of source evaluation in undergraduates’
construction of meaning within and across multiple texts. Firstly, the 17-items
multiple choice test conducted to assess the participants’ prior knowledge about
climate change. Then, they read seven texts about different aspects of climate

change. These texts were obtained from different information sources namely a
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textbook, popular science articles, newspaper articles, a public information text, and
a project presentation published by a company. Results of the study indicated
trustworthiness ratings of the most reliable texts and using document type as their

criteria independently predicted comprehension.

Most of the research on multiple-text reading has been in the domain of
history (Wiley, Goldman, Graesser, Sanchez, Ash, & Hemmerich, 2009). However,
sourcing matters also in science (e.g., Brem et al., 2001). Although there are very
few studies conducted on this research area, based on these findings it can be
concluded that more research including university students in different departments
is needed to be constructed. Investigation of how PSTs evaluate information they
might need to make decisions in their everyday life such as SSIs would contribute to

the related literature.

2.4.5. Multiple Documents Literacy and The Documents’ Model

Reading is good habit and a basic process in learning which started in school
years. In the process of time, it became a fundamental tool for ongoing learning
throughout life. The written and visual media provide the main sources of scientific
information for most adults (Jarman & McClune, 2002). Media is the key element in
the mediation of the ‘relations of definition’ between science, the public, and the
political spheres (Beck, 1992). Reading is defined as understanding, interpreting,
analysing and criticising texts and it is a basic meaning of literacy (Norris & Phillips,
2003). The readers need to know how to analyse the sources critically. This critical

reading and critical thinking depend on the context and culture in which they are
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situated (Yore, Craig, & Maguire, 1998). PSTs’ scientific and media literacy have a
particular importance in expanding their science knowledge and accessing further

knowledge.

Multiple documents literacy means reading and comprehension of different
text-based sources on the same topic or situation (Stremse & Braten, 2013). Studying
multiple documents to learn about a topic can lead to a deeper, more complete
understanding of the content (Wiley et al., 2009). Using multiple documents in
science education enhances students’ quality of learning by making them possess the
required skills and knowledge. This research area is relatively new. Many researchers
agreed that the most effectual framework for thinking about multiple text
comprehension is the documents’ model developed by Perfetti and colleagues (Britt,
Perfetti, Sandak, & Rouet, 1999; Perfetti, Rouet, & Britt, 1999; Rouet, 2006). This
model describes how readers manage to integrate multiple and possibly conflicting
sources of information into coherent memory representations. This model consists of
two additional levels of representation: situation model and intertext model. While
situation model represents an integrated mental representation of the content in the
different documents, the intertext model represents source information and

relationships between the different documents (Stremse & Braten, 2014).

Multiple texts on the same topic probably lend themselves more to the
evaluation and pertinence of trust than one single text does, especially when the
different texts oppose each other (Perfetti et. al, 1999). Hence in the present study,

multiple texts presenting opposing views on the controversial issues of climate
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change, nuclear energy, and organ donation and transplantation were used in order to

determine the evaluation criteria of PSTs.

The research study of Ratcliffe (1996) showed that some pupils and students
accepted some information without evaluation and some others pointed out
insufficient evidence or possible role of scientists’ integrity or beliefs. Also in the
study of Kolste (2001), pupils have some problems in many aspects of
trustworthiness. He suggested that science education should put more emphasis on
knowledge of the characteristics of different kinds of information sources of
scientific information. Critical examination, including criteria and knowledge
enabling the use of these, needs to be taught explicitly in science teacher education

(Kolste, et al., 2006). Within any course, critical thinking should be taught explicitly.

According to the accessible literature, there is a clear lack of the literature
about investigation of trustworthiness of PSTs on different information sources in
Turkey. The investigation of a relationship only between trustworthiness and the
criteria used while evaluating different information sources would be insufficient
since there may be some independent effects remaining unexamined. Hence, there is
a need to conduct more and more research that investigate this topic deeply. To
achieve this goal, a study which investigates multiple relationships among three
variables namely epistemological beliefs, trustworthiness criteria, and content
knowledge of PST about different controversial topics can be conducted. In addition
to this, there was not found any research consisting organ donation conducted with
PSTs. Most of the related studies were conducted with medical personnel or madical

students. Also, although nuclear energy and climate change are popular SSI topics,
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there is a lack of related literature about evaluation of trustworthiness on different
texts looking from different aspects to these topics both in the world and in Turkey.

Future research should address these issues.

Taking all these suggestions and findings of researchers into consideration, the
present study will fill the gap in the literature by exploring the relationship between
PSTs’ epistemological beliefs, knowledge level and trustworthiness on information
sources regarding climate change, nuclear energy, and organ donation and

transplantation.
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CHAPTER 3

METHOD

In this part, methods used for the study were described in detail. The chapter
consists of information about the research design, sample, data collection instruments
and procedure, data analyses, internal validity threats and assumptions and

limitations of the study respectively.

3.1. Research Design

The main aim of this study was to explore relationships among PSTSs’
epistemological beliefs, knowledge level and the way of evaluating of
trustworthiness on different information sources regarding SSls (climate change,
nuclear energy, and organ donation and transplantation). Additionally, their criteria
for evaluating these sources were explored. In order to achieve above purposes, a
survey design was used. In a survey research, a researcher is generally interested in
how and how much of the responses vary — their variability, how closely some
responses are related to others and how responses differ within specific demographic
variables or with measures of social, political or psychological variables (Krathwohl,
1998). Most surveys contain three basic characteristics: (1) the collection of
information, (2) from a sample, (3) by asking questions in order to describe some

aspects of the population of which the sample is a part (Fraenkel, & Wallen, 2009).
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Correlational and causal-comparative researches are two of the most common
tools in analyzing data obtained by using scales in survey analysis (Fraenkel, &
Wallen, 2009).With the data obtained through survey, correlational and causal

comperative analyses were used to address the research questions of this study.

3.2. Sample

A convenience sample of 630 PSTs from all of the four grade levels of
education faculties of four public universities: University 1 in Kirsehir, University 2
in Izmir, University 3 in Kayseri, and University 4 in Ankara participated in the
study. Since they are convenient for us, these universities were selected. These
universities except University 2 mostly represents Central Anatolia Region. The
target population of the study was all PSTs enrolled in Faculties of Education in
these four universities in the spring semester of 2012-2013. The target population of
this study constituted 1086 PSTs. Of this population 630 PSTs were enrolled to the
study voluntarily. Thus, the sample of the study constitutes 58% of the target
population. Of the sample 127 PSTs were males and 503 were females. The mean
age of the sample was calculated as 20.89 years. Demographic information for the

participants was presented in Table 3.1.
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Table 3.1 Demographic information for participants

Gender
Male Female Total
Grade Number % Number % Number %
1 33 22,8 112 77,2 145 23,0
2 19 14,6 111 85,4 130 20,6
3 38 18,4 168 81,6 206 32,7
4 37 24,8 112 75,2 149 23,7
Total 127 20,2 503 79,8 630 100
Graduated high school Number %
General high school 335 53,3
Vocational high school 10 1,6
Super high school 12 1,9
Science high school 1 0,2
Anatolian high school 230 36,6
Anatolian teacher training high 39 6,2
school 2 0,3
Other
Mother’s education Number %
Unschooled 8 1,3
Primary school 327 52,4
Secondary school 114 18,3
High school 112 17,9
University 62 9,9
Graduate education 1 0,2
Total 624 100
Father’s education Number %
Unschooled 0 0,0
Primary school 179 28,5
Secondary school 110 17,5
High school 173 27,6
University 157 25,0
Graduate education 8 1,3
Total 624 100
Number of taken courses Number %
include SSI
0 143 22,8
1 224 35,7
2 241 38,4
3 20 3,2
Total 628 100
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3.3. Instrumentation

In this study, four instruments were applied to the participants: 1.
Schommer’s Epistemological Questionnaire (SEQ) developed by Schommer (1990),
2. Knowledge Test assessing content knowledge regarding three SSls developed for
the purpose of this study, 3. Texts from different information sources compiled by

the researcher, 4. Trustworthiness questionnaire developed by Braten et al. (2011).

First, in order to assess PSTs’ epistemological beliefs, quantitative data were
collected through the Likert-type Schommer’s Epistemological Questionnaire (SEQ).
Second, a 42-item multiple-choice knowledge test was developed and applied to
evaluate PSTs’ knowledge levels about three SSI. Third, to measure the participants’
trustworthiness and determine their criteria, 10-point Likert-type trustworthiness
questionnaire developed by Braten et al. (2011) was applied soon after the texts from
different information sources compiled by the researcher. Last, a relationships among
PSTs’ epistemological beliefs, knowledge level and the way of evaluating of

trustworthiness on different sources regarding SSIs was explored.

3.3.1. Schommer’s Epistemological Questionnaire (SEQ)

In this study, SEQ, the first quantitative measurement tool for epistemological
beliefs developed by Schommer (1990), was used to determine PSTs’
epistemological beliefs. The questionnaire consists of 63 items that use a 5-point
Likert scale (1= strongly disagree; 5= strongly agree). Items with negative statement

were reverse coded so that higher scores indicated less developed epistemological
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beliefs. SEQ includes five hypothetical dimensions and 12 subscales within these

dimensions (see Table 3.2).

Table 3.2 Hypothetical Dimensions and Subscales of SEQ

Hypothetical dimensions Subscales Number of items
Simple knowledge Seek single answers 11

Avoid integration 8
Certain knowledge Avoid ambiguity 5

Knowledge is certain 6
Omniscient authority Do not criticize authority

Depend on authority

Cannot learn how to learn 5
Innate ability Success is unrelated to hard work 4

Ability to learn is innate 4

Learning is quick 5
Quick learning Learn the first time 3

Concentrated effort is a waste of
time

Adapted from Schommer’s (1990) “Effects of beliefs about the nature of knowledge
on comprehension” (p. 500).

Topcu and Yilmaz-Tiiziin (2006) translated and validated SEQ into Turkish
(see Appendix B). Throughout validation of the instrument, a pilot study was
conducted with 94 PSTs and factor analysis was computed. Factor analysis structures

showed parallel structure with Schommer’s (1990) study.
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3.3.1.1. Factor Structure of SEQ

In the present study, in order to validate and define the factor structure of 12
subscales of items exploratory factor analysis (EFA) was used rather than
confirmatory factor analysis (CFA) since many other studies conducted in Turkey
found different factor structures. As Finch and West (1997) stated, EFA should be
used when there is no a priori hypothesis regarding the factors of measured variables.

Before starting the analyses, certain assumptions were checked:

1. Sample size: Factor analysis is a large sample size technique.
Recommendations on appropriate sample sizes for factor analysis vary
considerably (Fabrigar et al., 1999). Comrey and Lee (1992) thought that
the samples of 100 = poor, 200 = fair, 300 = good, 500 = very good, 1000
or more = excellent for factor analysis. Similarly, Tabachnick and Fidell
(2007) stated that there should be at least 300 participants to perform the
analysis. Pallant (2007) put forward that it is necessary to have at least
five cases for each variables. Since there are 630 cases to 63 items, this
study met the sample size assumption.

2. Factorability of the correlation matrix: In order to conduct a suitable
factor analysis, the correlation r should be .3 or greater (Tabachnick &
Fidell, 2007). If the correlation coefficients .3 and above do not find in the
correlation matrix, it should be reconsidered to use factor analysis
(Pallant, 2007). Additionally, Bartlett’s test of Sphericity should be
statistically significant at p < .05 and the Kaiser-Meyer-Olkin value

should be .6 or greater (Pallant, 2007). In this study, all the correlation
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coefficients in correlational matrix table are .3 and above. In addition to
this, Barlett’s test of Sphericity was statistically significant at p < .05 with
the p value of .00. Lastly, Kaiser-Meyer-Olkin value was .824. Hence,
factorability of the correlation matrix assumption was met in the study.
Linearity: Due to factor analysis is based on correlation, it is assumed that
the relationship between the variables is linear (Pallant, 2007). Pallant
(2007) stated that if the sample size and ratio of cases to variables are
adequate, this assumption is met. In this study, the sample size and ration
of cases to variables were adequate so that this assumption was also met.
Outliers among cases: Factor analysis may be sensitive to outliers. Thus,
to make this assumption met, these outliers were checked and removed

from the data before conducting the analyses.

Soon after checking assumptions above, reliability analysis and factor

analysis were conducted. The reliability of total scale including 63 items was found

to be .82 as measured by the Cronbach’s alpha coefficient. The results of analyses

revealed four factors that account for 55.9 % of the variance. Similar with

Schommer’s (1990) analyses, descriptive titles were given to each factor based on

the subscales having factor loadings of .50 and higher. Factor 1 was named “Quick

Learning” including the subscale dimensions of “Learn the first time” and

“Concentrated effort is a waste of time” with the Cronbach’s alpha of .70. Factor 2

was named “Certain Knowledge” including the subscale dimension of “Avoid

ambiguity” with the Cronbach’s alpha of .49. Factor 3 was named “Simple

Knowledge” including the subscale dimension of “Seek single answers” with the
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Cronbach’s alpha of .48. Factor 4 was named “Omniscient Authority” including the
subscales of “Depend on authority” and “Do not criticize authority” with the
Cronbach’s alpha of .68. Factor structure, variances related to the factors and
eigenvalues of them are showed in Table 3.3.

Table 3.3 Factor Loadings of Principal Component Factor Analysis with Varimax
Rotation of SEQ Items

Factor loading

Subscales 1 2 3 4
1. Cannot learn how to learn 713 .052 -.069 .286
2. Learn the first time .702 -211 123 .006
3. Success is unrelated to hard work 676 170 .037 -.023
4. Concentrated effort is a waste of time ~ .614 .145 135 .033
5. Avoid integration 578 339 214 -.061
6. Avoid ambiguity -.108 .786 -.054 -.127
7. Learning is quick 397 573 114 .018
8. Ability to learn is innate 217 493 337 161
9. Seek single answers -.015 -.026 .822 - 177
10. Knowledge is certain 227 179 599 224
11. Depend on authority .108 160 113 -.856
12. Do not criticize authority 390 185 244 .588
Eigenvalue 3.279 1.419 1.026 .982
% of variances 27.322 11.827 8.551 8.184

Note. Major loadings for each item are bolded.

Inter-item reliabilities for items of each factor were range from .48 to .70.

Those were lower than Schommer’s findings ranging from .51 to .78. According to
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Pallant (2007), the recommended optimal range for the inter-item correlation mean is
.2 to .4. According to Clark and Watson (1995), the average inter-item correlation
should fall somewhere between .15 and .50. Yilmaz-Tiiziin and Topgu (2008)
explained two reasons for this lower reliability. Firstly, some subscale dimensions
may not load into their hypothesized dimensions. Instead of this, they may be loaded
highly to other factors. This indicates that Turkish context participants might not
successfully differentiate subscale items because of their close meanings. Secondly,
Turkish participants might not understand the items in a way the original
questionnaire indicated if the Turkish version can not captured the full and literal
meaning of the original questionnaire. Since our values are in the acceptable range
and close to the values of Schommer’s study, we continued our analysis. In the
present study, Table 3.3 showed the subscale dimensions loaded highly to other
factors instead of their hypothesized ones. Pallant (2007) stated that if there are
factors composed of maximum 10 items, it is possible to obtain lower correlations.
Thus because of the unique characteristics of the SEQ and lower reliabilities reported

earlier we decided to use this scale in our further analysis.

3.3.2. Knowledge Test Assessing Content Knowledge Regarding three SSlis

For the present study, a knowledge test including 47-item multiple-choice
questions with four answer choices —15 items for nuclear energy, 15 items for organ
donation and transplantation, and 17 items for climate change topic, were developed

in order to assess PSTs’ knowledge level about the topics (see Appendix C).
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The questions were at knowledge level mostly. Using this test, it was aimed
to differentiate between participants who hold little or no understanding regarding
the three topics. While questions were formed, science curriculum, elementary
science education textbooks prepared by the Ministry of National Education, and
course contents of the four universities were examined carefully. These courses were
namely Sustainable Energy, Special Topics in Chemistry, Environmental Science,
Special Topics in Biology, Electrochemistry and Nuclear Chemistry, Environmental
Chemistry, Environmental Consciousness, Contemporary World Problems, Natural
Energy Resources, Radiation and Environment Interactions (see Table 3.4). Five
content experts (three academicians —one of them is expert on Environmental
Education, and two of them are from the department of Elementary Science
Education with a minimum 10 years teaching experience; and two elementary
science teachers with a minimum 5 years teaching experience) reviewed the
knowledge test for content, accuracy and clarity. The instrument was finalized before

pilot study after making necessary changes in the light of suggestions of the experts.
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Table 3.4 The Four Universities’ Course Names With Contents

Course Course type  Containing topic University Grade
Contemporary World  Elective climate change 3 4
Problems
Electrochemistry and Elective nuclear energy 1 4
Nuclear Chemistry
Environmental Elective climate change 1 4
Chemistry nuclear energy
Environmental Elective climate change 1 2
Consciousness
Environmental Science Must climate change 1 3
nuclear energy 3

4
Natural Energy Elective nuclear energy 3 2
Resources
Radiation and Elective 1 4
Environment
Interactions
Special Topics in Must climate change 1 3
Chemistry nuclear energy 3

4
Special Topics in Must organ donation 1 4
Biology and transplantation 3

4
Sustainable Elective 2 3

Development

3.3.2.1. Pilot Study

A pilot study is conducted in order to understand the appropriateness of the
content, instructions, questions, and scale items (Pallant, 2007). Pilot test of a newly
developed instrument should be conducted with respondents selected from
population of the original study (Lackey & Wingate, 1998). Kline (1994) stated that
the larger the sample size, the more reliable the analysis. Additionally, the sample for
a pilot study of an instrument is recommended to be at least one tenth the size of the
sample for the primary study (Baker, 1994; Pett, Lackey, & Sullivan, 2003).

Considering all of these, the knowledge test was pilot tested with 120 PSTs from
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various grades of the four public universities. Below analyses were done for

reliability and validity purposes.

First, reliability of the knowledge test items was measured by Cronbach’s
alpha. Field (2009) described the acceptable range of alpha value to be from .70 to
.80 and values lower than .70 indicating an unreliable scale. In the present study, the
reliability of 47 items was found as .75. This value is acceptable (Pallant, 2007). By
examining each item’s Cronbach’s alpha if item deleted value in item-total statistics
table, it was decided to remove five items having lower values. One item from
nuclear energy, two items from organ donation and transplantation, and two items
from climate change test were removed from the instrument. In this case, the
knowledge test had 42 items. After removing these five items, reliability of the
knowledge test was reexamined. This time, Cronbach’s alpha coefficient was found

as 0.77 and it was seen that there was no need to remove another item.

Second, knowledge test in the present study was composed of dichotomously
scored items; hence it would be better to calculate the Kuder-Richardson 20 (KRy)
value. The results obtained by pilot test were used to assess the instrument’s internal

consistency using KRy estimate. The KRy, formula is:

k
KRZO:E 1—%‘:—2;

where k is the number of items ¢« is the total test variance, and pq is the variance of
item i. Given the conservative nature of Kuder-Richardson estimates (Mehrens &

Lehmann, 1991), internal consistency was calculated as ry=0.76. This suggested that
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the instrument was reliable. Pilot study enabled us to use this knowledge test for the

main study. The below analysis was obtained for the main study.

ITEMAN Analysis:

Item analysis process was conducted with 120 PSTs in the pilot study. The
analysis included 42 items of the knowledge test. The proportion of respondents for
any question correctly (p-value) ranged from .87 indicating very easy question to .09
indicating a very difficult question. The average p value was .52. Suen and
McClellan (2003) suggested that when p is equal to 0.5, the item variance is
maximized for the best reliability. Hence, p-value of this study supported reliability
and there is no need to remove any other item from the knowledge test. In
conclusion, as a result of reliability and validity checking, a knowledge test including
42-item multiple-choice questions with four answer choices regarding the three SSis

was developed to assess PSTs’ knowledge level about the topics.

According to the analysis, raw scores ranged from 8 (19.1%) to 37 (88.1%)
items answered correctly out of 42 items. The distribution of scores approximated a
normal distribution (skewness = -.525; kurtosis = .318) with a mean of 27.15 and
standard deviation of 5.963. The alpha value was 0.680 which suggested that the test
was reliable. The proportion of respondents of a particular question correctly (p-
value) which shows the difficulty of the item, ranged from 0.91 indicating a very
easy question to 0.20 indicating a very difficult question. Average p-value was found
0.62 which suggested that the test was appropriately challenging for the sample

(Osterlind, 1989).
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Point-biserial correlation coefficients varied from 0.112 to 0.534. All of the
correlations among items were positive. There were 10 items which have point
biserial values less than .19. In terms of discrimination index, .40 and greater are
very good items, .30 to .39 are reasonably good but possibly subject to improvement,
.20 to .29 are marginal items and need some revision, below .19 are considered poor
items and need major revision or should be eliminated (Ebel & Frisbie, 1986).
Although these 10 items have low discrimination values, since some of them assess
the misconceptions these items remained on the test. As Engelhardt and Beichner
(2004) stated that the low average discrimination values may indicate that the test is

indeed uncovering students’ misconceptions.

3.3.2.2. Main Study

For the present study validity and reliability analyses of the knowledge test
and item analysis regarding the three SSIs were conducted, and Cronbach’s alpha

coefficient and KR 20 values were calculated.

The Cronbach’s alpha value was calculated by using reliability analysis in
Statistical Package for Social Sciences (SPSS) 20. The alpha value was 0.77 which
suggested that reliability of the knowledge test was acceptable (Cronbach, 1951).
This value was same as the Cronbach’s alpha value of the pilot study and ITEMAN

analysis.

Since the knowledge test in the present study was composed of
dichotomously scored items, it is better to calculate the KRy value. KR 20 was

preferred to KR 21 since when item difficulties vary as stated in the results of
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ITEMAN analysis, the reliability estimate from the KR 21 is systematically lower
than the KR 20 (Crocker & Algina, 1986). The KRy value also found as 0.77 which

is consistent with the alpha value obtained from SPSS.

ITEMAN Analysis:

Nunnally (1967, as cited in Crocker & Algina, 1986) stated that it is
necessary to have 5 to 10 times as many subjects as items to run the item analysis. In
addition, Crocker and Algina (1986) recommended a minimum number of 200.
Accordingly, there should be at least 420 participants, since we have 42 items.
Hence, item analysis process was also conducted in the main study with 630 PSTs.
The proportion of the respondents for any question correctly (p-value) ranged from
.90 indicating very easy question to .08 indicating a very difficult question. The
average p value was .56. Suen and McClellan (2003) suggested that “Generally, look
for p = 0.5, where half the examinees know the correct answer and half do not,
because when p = 0.5, the item variance is maximized for the best reliability.
However, based on the random guessing model, the target p-value for a multiple-
choice item would be 0.75 for a 2-option item, 0.67 for a 3-option item, 0.62 for a 4-
option item, and 0.60 for a 5-option item.” Hence, being a 4-option item, p-value of

this study supported reliability.

According to the analysis, raw scores ranged from 7 (16.7%) to 39 (92.9%)
items answered correctly out of 42 items. The distribution of scores approximated a
normal distribution (skewness = -.612; kurtosis = -.073) with a mean of 25.90 and

standard deviation of 6.337. The alpha value was 0.690 which suggested that the test
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was reliable. The proportion of respondents of a particular question correctly (p-
value) which shows the difficulty of the item, ranged from 0.93 indicating a very
easy question to 0.22 indicating a very difficult question. Average p-value was found
0.64 which suggested that the test was appropriately challenging for the sample

(Osterlind, 1989).

Point-biserial correlation coefficients varied from 0.106 to 0.542. All of the
correlations among items were positive. Similar to the pilot study, in the main study
there were also 10 items which have point biserial values less than .19. Although
these items have low discrimination values, since some of them assess the
misconceptions they remained on the test. In conclusion, the results of these analyses
made us sure about the appropriateness of 42-item knowledge test without removing

any other items.

3.3.3. Texts From Different Information Sources

There is a large number of written sources about the three SSIs. For this study
nine separate Turkish texts about the three SSIs from different information sources
were used. For each SSI topic, there were three texts including the information about
the primary and secondary information sources, and publication dates. While

determining the sources, we paid attention to the followings:

1. Having different mediums such as newspaper, journal, online journal,
scientific journal. As Kolste (2001) stated, to guide evaluation of sources,
knowledge of the characteristics of different kinds of sources of science-

based information should be included. Additionally, in a similar study
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Braten et al. (2011) also paid attention to the texts’ representing different
kinds of authentic source materials that educated adult readers typically

encounter.

Authors were determined based on some features in that they mostly are
academicians or member of leading institutions like Greenpeace,
TUBITAK who gain public acceptance, have important studies on the
selected subjects and play an active role on different groups. Besides this
characteristics, as Harris (2013) stated that the author or source of the
information should show some evidence of being knowledgeable, reliable,
and truthful. Some tips which were considered while selecting the authors

and information sources of this study are as follows:

- “Author's education, training, experience in a field relevant to the
information. Look for biographical information, the author's title or
position of employment

- Author provides contact information (email or snail mail address,
phone number)

- Organizational authorship from a known and respected organization
(corporate, governmental, or non-profit)

- Author's reputation or standing among peers.

Author's position (job function, title)” (Harris, 2013).
. Texts were determined based on some features in that they are easily
accessible, widely acclaimed hence the participants may have a tendency

to read them. In addition, the texts are up-to-date which means they
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contain the latest information about the topics. Also they provide reliable
information on the subject and this information was based upon various
sources,

3. Having different publication dates since it is one of the six criteria that
needs to be rated by PSTs,

4. Having different contents — e.g., texts about climate change presented
different views on the causes of climate change, and the texts about
nuclear energy presented different views regarding nuclear power plant
construction in Turkey. Lastly, texts about organ donation and
transplantation  presented  different problems, deficiencies and
misconceptions with respect to the topic. Similarly, in their study,
Stromseet al. (2008) selected the texts contained partly conflicting
information presenting different views on the causes, consequences, and
solutions of global warming instead of using texts including more neutral
information.

5. Being short and fluent.

The first three texts were about climate change topic. The first text was a 211-
word text about climate change was obtain from an online newspaper website and
written by an author who is a member of the climate change working group of a
public university in Istanbul. This text (Text 1) discussed human activity is the major
cause for global warming. The article was published in 2012. The second text was a
138-word text about climate change from an online newspaper written by an

academician professor who is the president of the Environmental Issues Research
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and Implementation Center of a university in Antalya. This text (Text 2) was
published in 2011 and discussed solar energy is the primary factor for climate
change. The last text about climate change was a 169-word text written by an author
in a scientific journal in 2005. This text (Text 3) included the information about how
both natural causes and human activities contribute to climate change. This one dealt

with the topic in a relatively neutral way.

The second three texts were about nuclear energy. The first text was a 243-
word online newspaper article written by an academician professor in 2013. In this
text (Text 4), the author promoted the idea of Turkey should start to use nuclear
energy by taking precautions. The second text (Text 5) was a 228-word text written
in the website of a non governmental environmental organization in 2008. This text
mentioned the drawbacks of nuclear energy and defended Turkey should not build
any nuclear power plant. The third text (Text 6) was a 217-word text published by an
online newspaper including the phrases of academician professor about nuclear
energy usage in Turkey. The article was published in 2007. He stated Turkey need to
have nuclear power plant(s) and people who against nuclear power plant construction

in Turkey are the ones who do not want Turkey’s development.

The last three texts were about organ donation and transplantation. The first
text was a 205-word text quoted from a professor of medicine. This (Text 7) is a
public information text published by an online newspaper in 2012. The professor
stated that there is no favouritism in organ transplantation and pointed out there is a
lack of knowledge about the importance of organ donation. The second text was a

222-word text published by a newspaper in 2013. This (Text 8) is also a public
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information text quoted from the president of Turkish Kidney Foundation. He stated
that there are many people who want to sell their kidneys; however this is forbidden
and result in adverse outcomes. He also stated that transplantation of organs from
human cadavers remains insufficient. The last text (Text 9) was a 199-word text was
published in 2001 and retrieved from a scientific journal. The author mentioned the
main reasons of insufficiency of organ transplantation from human cadavers and

misconceptions about organ transplantation.

In implementation process of the study, it was expected that PSTs having an
adequate knowledge about the topics will evaluate each information source easily. It
was also expected that PSTs’ judging information of a specific source to be more
trustworthy than other sources will show they compare scientific knowledge based
on different sources. Since PSTs’ range of trustworthiness on sources and their
criteria may vary by topic, this was also explored in this study. Additionally, it was
expected that PSTs will make a comparison between their own opinion and content
of the text written about the topic. It is important that they should decide for which
topic their own opinion will become prominent, and for which topic the content of

the text will become prominent.

Each text was printed on one separate sheet of paper respectively, and date of
publication, name of the information source and author were presented at the top of

each page.
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3.3.4. Trustworthiness Questionnaire

In order to measure the participants’ judgments of trustworthiness and
determine their criteria they put on while judging text trustworthiness, 10-point
Likert-type trustworthiness questionnaire developed by Braten et al. (2011) was
applied. This questionnaire originally has 56 items for seven texts. That means for
each text there is one item ranging from to a very little extent (1) to to a very large
extent (10) about trustworthiness on the text, there are six items ranging from to a
very little extent (1) to to a very large extent (10) for each criterion, and there is one
item ranging from to very easy (1) to very difficult (10) about comprehensibility of
the text. However, since there are 9 texts in this study, the items were replicated and
a 72-item questionnaire conducted. The questionnaire was translated into Turkish
language and validated (see Appendix E). Also the translation was checked by a
bilingual expert. Soon after translation was completed, the questionnaire was pilot
tested with 120 PSTs. First, reliability of the Likert-type 72-item questionnaire was
measured by Cronbach’s alpha. For a Likert scale, the value of Cronbach’s alpha
should be larger than .70 for a reliable scale (Nunnally, 1967). In the pilot study, the
reliability was .95 indicated a very strong internal consistency (Pallant, 2007). In the
present study conducted with 630 PSTs, reliability was found as .97 indicating very

strong internal consistency.

The trustworthiness questionnaire included three parts mainly: 1.
Trustworthiness on the text including one item, 2. Trustworthiness on each criterion
including six items, and 3. Comprehensibility of the text including one item. More

information about each part was given below.
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3.3.4.1. Trustworthiness on the Text

At the beginning, the respondents were given a written instruction for the
questionnaire ‘In the following, we list all the nine texts that you have now read. In
connection with each text, we ask you some questions about how you judge the
trustworthiness of the text. Do not turn back to the texts when you answer these
questions. You will get a brief description of each text before you answer the
questions.” (Braten et al., 2011). After these instructions, PSTs were were asked to
indicate the extent to which they trusted the information in the text using the 10-point

Likert-type scale. This is the only item in the first part of the questionnaire.

3.3.4.2. Trustworthiness on Each Criterion

In this part, PSTs were given six different justification criteria (author,
publisher, type of text, content of text, own opinion about topic, and publication date
of text, respectively) and asked to indicate to what extent they had based their rating
of the text’s trustworthiness on each criteria using the 10-point Likert-type scale.
Braten et al. (2011) stated that the justification criteria were based on the study of
Rouet et al. (1996), and Britt and Aglinskas’ (2002) reanalysis of data from that

study, with the addition of the publisher category.

3.3.4.3. Comprehensibility of the Text

This last part of the questionnaire involved the assessment of perceived
comprehensibility of each text. Therefore, PSTs were asked to rate how difficult they

thought each text was to understand using the 10-point Likert-type scale.
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3.4. Data Collection

Data collection procedure took one semester, 2012-2013 Spring. Before
starting data collection, the necessary permissions from four universities in order to
conduct the research and the ethical permission from Ethical Committee were
obtained. The questionnaires were conducted within two months — May and June.
PSTs were given approximately 45 minutes to complete all the three questionnaires
and read the texts. The questionnaires were distributed right after the participant
information sheet (see Appendix A). The questionnaires were answered in the same
class hour in the order of SEQ, knowledge test, trustworthiness questionnaire. After
the knowledge test, nine texts were given PSTs and then trustworthiness
questionnaire were given them. The questionnaires were administered only by the
researcher in order to be sure about consistency of procedure of data collection. The
researcher explained aim of the study and asked the participants not to leave any part
unanswered. Before the administration of the questionnaires, all the participants

signed a consent form about they were participated the research study voluntarily.

3.5. Data Analysis

Statistical Package for Social Sciences (SPSS) 20 was used to analyze the
data. There were three major variables involved in this study; PSTs’ epistemological
beliefs, content knowledge levels about three SSI topics, and the way of evaluating
of trustworthiness on different information sources. First, PSTs’ epistemological
beliefs were assessed quantitatively by through a 63-item close-ended questionnaire.

The answers were coded and interpreted based on the Schommer’s (1990) five
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epistemological dimensions. Second, participants’ answers to the knowledge test
were coded based on the answer key. Each correct answer was coded as “1”” and each
incorrect answer was coded as “0”. Their total scores for 42-item knowledge test
were also calculated. Last, answers for the trustworthiness questionnaire of Braten et
al. (2011) were assessed. In order to explore the relationship between the three
variables, PSTs’ epistemological beliefs, content knowledge levels about three SSI
topics, and the way of evaluating of trustworthiness on different information sources,
some statistical analyses were conducted. Also factor analysis was used to define the
factor structure of items. In order to describe PSTs’ content knowledge levels (third

research question), descriptive statistics was used.

For the trustworthiness questionnaire, descriptive statistics were used. A
mixed-ANOVA was conducted to answer the first and second research questions. To
find out a relationship between three variables (fifth research question) correlational

analysis were conducted.

3.6. Validity of the Study

In this part, internal and external validity of the study are discussed.

3.6.1. Internal Validity

Internal validity means that any relationship observed between the dependent
variables should be directly related to the independent variable, not caused by any
other unintended variables (Fraenkel & Wallen, 2009). In this part, the possible

threats to the internal validity of the present study were discussed.

87



3.6.1.1. Subject Characteristics

Some characteristics of the subjects like gender, age, maturity, ethnicity,
intelligence, attitude, reading ability, socioeconomic status, and political or religious
beliefs may have an effect on the study and this may result in subject characteristics
threat (Fraenkel & Wallen, 2009). To minimize this threat, participants were selected
based on some characteristics in the present study. Since participants were at the
same grade levels their ages were close to each other. The number of students is not
exactly same but close among the grade levels. Additionally, all the participants were
public university students from the same department —elementary science education
and the educational levels of their parents nearly similar. These may be indicators for
their socioeconomic status are nearly similar. Hence, subject characteristics threat is
not a problem for this study except that some subject characteristics such as

motivation, intelligence or reading ability could not be controlled.

3.6.1.2. Mortality

Even if the subjects were carefully selected, it is common to lose some of the
subjects during the study. This threat known as mortality threat or loss of subjects
(Fraenkel & Wallen, 2009). Loss of subjects limits generalizability. In this study, the
sample constituted 58% of the target population. Since this is a high percentage to

represent the target population, mortality could not be a threat for this study.
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3.6.1.3. Location

The locations in which data are collected may create alternative explanations
for the results and this named as location threat (Fraenkel & Wallen, 2009). The
location could not be threat in the current study because data collection instruments
were administrated in subjects’ own classrooms under similar conditions. Also the
location sites and classroom environments of four universities in different countries

were very similar. Hence, location threat could not be a threat for this study.

3.6.1.4. Instrumentation

If there are instrument decay, influence of data collector characteristics and/or
data collector bias in a study, the instrumentation threat may occur (Fraenkel &
Wallen, 2009). Firstly, since the data collection and scoring were scheduled,
instrument decay could not be a threat in this study. Secondly, since all the data were
collected by the same researcher, data collector characteristics could not be an
internal validity threat. Lastly, the researcher behaved in a standard way during the
data collection procedure, for instance the necessary information about the study was

made. Hence, data collector bias was not a threat for the current study.

3.6.1.5. Testing

In intervention studies, it is common to test subjects at the beginning of the
intervention. The use of a pretest in these studies sometimes result in a substantial
improvement in posttest scores. However, researchers may think that this is because

of the intervention. This is called as testing threat (Fraenkel & Wallen, 2009). In this
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study, testing is not a threat since the instruments were used only once. Also, the
study includes three instruments which were not related to each other, so that none of

them might be caused a clue for the other two instruments.

3.6.1.6. History

Occasionally, one or more unanticipated and unplanned events occur and
affect the responses of subjects. This is known as history threat (Fraenkel & Wallen,
2009). In this study, all the conditions tried to be controlled by the data collector and
unexpected events did not occured during the study. Hence history is not a threat for

the current study.

3.6.1.7. Maturation

On occasion, changes occurred during an intervention may be due to factors
associated with the passing of time rather than to the intervention itself. This is
known as maturation threat (Fraenkel & Wallen, 2009). This is a serious threat for
studies with pretest-posttest or studies that span a number of years. In this study,
there could not be a maturation threat in since the data were collected over the same

period of time.

3.6.1.8 Attitude of Subjects

The way subjects view the study and participate in it may cause a threat
named as attitude of subjects (Fraenkel & Wallen, 2009). This threat was tried to be
controlled by the explanations written in the consent form which the participants

signed.
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3.6.1.9. Regression

Regression threat may occur when the change is studied in a group that is
comprised of extremely low or high in its pre-intervention performance (Fraenkel &
Wallen, 2009). Since there was no intervention in this study, regression could not be

a threat.

3.6.1.10. Implementation

In an experimental study, the experimental group may be treated in ways that
are unintended or not a necessary part of the method which may give advantage to
this group of one sort or another. This is known as implementation threat (Fraenkel
& Wallen, 2009). Since there were no intervention and experimental group in this

study, there could not occur occur any implementation threat.

3.6.2. External Validity

External validity is extending to which the results of a study can be

generalized (Fraenkel & Wallen, 2009).

3.6.2.1. Population Validity

In this study, convenience sampling was used and sample size was large.

Hence, generalizations were done to the target population cautiously.
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3.6.2.2. Ecological Validity

Ecological validity is the degree to which results of a study can be extended
to other setting or conditions (Fraenkel & Wallen, 2009). The measuring instruments
were used in regular classroom settings. The study is on PSTs. Thus, the results of

the study can be generalized similar settings to this study.

3.7. Assumptions and Limitations

In this section, assumptions and limitations of this study are presented.

3.7.1. Assumptions

For the present study, the following assumptions were made by the researcher:

1. The sample size represented the population.

2. The three instruments were administered under standard conditions.

3. The implementation process of the study instrument was the same for all
participants.

4. There was no interaction between the respondents during the administration
of the instruments.

5. The sample of the study gave answers to all the three instruments accurately

and truthfully.

3.7.2. Limitations

The present study was subject to the following limitations:
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1. There are some limitations for generalizability since convenience sampling

was used in this study.

2. In this study, there were 32 senior students enrolled in evening education of
University 3. However, there was not a statistically significant difference

between senior students from daytime and evening education.

3. The study was limited to the four public universities in Turkey.

4. Completion time of the instruments took almost one hour and this might

cause boredom and tiredness for some respondents.

5. This study only covered the three SSls: Climate change, nuclear energy, and

organ donation and transplantation

6. This study included students from four grade levels but the results were
generalized to all PSTs since there was no statistically significant difference
among the three variables — PSTs’ epistemological beliefs, knowledge levels,
and evaluation of trustworthiness on different information sources regarding

each SSI based on their grades, university and gender.
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CHAPTER 4

RESULTS

In this chapter, descriptive statistics about PSTs’ epistemological beliefs,
content knowledge levels, trustworthiness on different information sources were

given. Lastly, the results regarding each research question were given respectively.

4.1. Descriptive Statistics

4.1.1. PSTs’ Epistemological Beliefs

Research Question 4: What are the PSTs’ epistemological beliefs?

Table 4.1 shows PSTs’ average scores and standard deviations on the
subdimensions of SEQ. Results revealed that PSTs scored from highest to lowest:
Certain Knowledge with an average of 3.28, Simple Knowledge with an average of
3.02, Omniscient Authority with an average of 2.77, Quick Learning with an average
of 2.55. According to the results, while PSTs scored highest on certain knowledge,
they scored lowest on other subdimensions of SEQ. Majority of PSTs’ scores were
around the absolute mean of the 1-5 Likert-type scale. Therefore, it can be concluded

that PSTs have a relatively sophisticated epistemological beliefs towards science.
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Table 4.1 PSTs’ Scores on Subdimensions of SEQ

Dimension Mean SD Range
Quick Learning 2.55

Learn the first time 2.66 0.67 1-6

Concentrated effort is a waste of time 2.43 0.73 1-4.50
Certain Knowledge 3.28

Avoid ambiguity 3.28 0.57 1-4.75
Simple Knowledge 3.02

Seek single answers 3.02 0.31 2.18-5.55
Omniscient Authority 2.77

Depend on authority 3.22 0.55 1-5

Do not criticize authority 2.32 0.49 1-5

4.1.2. PSTs’ Knowledge Levels Regarding Climate Change, Nuclear Energy,

and Organ Donation and Transplantation

Research Question 3: What is the knowledge level of PSTs on climate change,

nuclear energy, and organ donation and transplantation topics?

In order to investigate PSTs’ knowledge on the knowledge test, descriptive
statistics were used. Table 4.2 presents the findings of descriptive statistics on each
topic. Results showed that PSTs scored on climate change test with an average of
9.30, nuclear energy test with an average of 8.76, and organ donation and
transplantation test with an average of 7.99. Scores were given in percentages and
70% were taken to be representative of adequate knowledge (Leeming, Dwyer, &

Bracken, 1995). In more detail, there were 282 PSTs, 44.8% of the sample, having a
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score over 70% on climate change test. Hence, 282 PSTs had an adequate knowledge
of climate change test. Regarding nuclear energy, 261 (41.4%) PSTs had an adequate
knowledge of nuclear energy test. There were only 148 (%23.5) PSTs having a score
over 70% on organ donation and transplantation test. The scores of all the three tests
showed negatively-skewed distributions as shown in Figures 4.1, 4.2, and 4.3
indicating average knowledge levels about the three concepts. Since these negatively
skewnesses are in an acceptable range, the analyses were continued. PSTs obtained
generally high mean scores from the knowledge test (Table 4.3). According to Table
4.3, the easiest question for PSTs was question-7 on organ donation and
transplantation test with the highest mean score and the highest response rate. The
most difficult question was question-9, focused on organ donation and

transplantation law on the same test with a mean score of 0.22:

Question 7 on Organ Donation and Transplantation Test:

Ulkemizde organ ve doku nakli hizmetleri, 1979 yilinda yiiriirliige giren hangi kanun
ile yiiriitiilmektedir?

A) Organ Bagisi ve Nakli Kanunu

B) Organ ve Doku Alinmasi, Saklanmasi, Asilanmasi ve Nakli hakkinda kanun

C) Organ ve Doku Bagusi ile Nakli Hakkindaki Kanun

D) Organ ve Doku Alinmasi ve Nakli Kanunu

Question 9 on Organ Donation and Transplantation Test:

Asagidakilerden hangisinin naklinin kesinlikle kadavradan yapilmas: gerekmektedir?

A) El B) Ince bagirsak C) Pankreas D) Deri
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According to Table 4.3, the easiest question on climate change test for PSTs
was question-2, focused on the definition of greenhouse and question-11, focused on
consequences of climate change with a mean score of 0.78. The most difficult
question on climate change test was question-1, focused on the definition of climate

change with a mean score of 0.41. These questions were given below:

Question 2 on Climate Change Test:

“Diinya atmosferi c¢esitli gazlardan olugur. Giinesten gelen isinlar, atmosferi
gecerek yeryiiziinii 1sitir. Atmosferdeki gazlar, yeryiiziindeki isimin bir kismini tutar
ve yeryliziiniin 1s1 kaybina engel olur. Atmosferin, 15181 gecirme ve 1siy1 tutma ozelligi
vardir. Isiy1 tutma yetenegi sayesinde sularin sicakligi dengede kalir. Boylece
nehirlerin ve okyanuslarin donmasi engellenmis olur. Bu sekilde olusan, atmosferin
isitma ve yalitma etkisine ... ........ etkisi denir.”

Yukaridaki paragrafta bosbirakilan yere asagidakilerden hangisi yazilmalidir?
A) doppler B) coriolis C) sera D) plasebo

Question 11 on Climate Change Test:

Asagidakilerden hangisi iklim degisikliginin olast bir sonucu olamaz?
A) Niifus artist C) Kuraklik
B) Seller D) Yagisin bazi bolgelerde artarken bazi bélgelerde azalmasi
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Question 1 on Climate Change Test:

Iklim degisikliginin tanimi asagidaki siklarin hangisinde dogru verilmistir?

A) Karsilastirilabilir zaman dilimlerinde gézlenen dogal ve dogrudan veya dolayl
olarak kiiresel atmosferin bilesimini bozan insan faaliyetleri sonucunda iklimde
olusan degisikliktir.

B) Atmosfere salinan gazlarin miktarindaki artis nedeniyle, diinya tizerinde yil
boyunca kara, deniz ve havada él¢iilen ortalama sicakliklarda goriilen artigtir.

C) Bir yerde wuzun bir siire boyunca gozlemlenen sicaklik, nem, hava
basinci, riizgar, yagis, yagis sekli gibi meteorolojik olaylarin ortalamasina verilen
addir.

D) Yasam ve insan aktiviteleri iizerindeki etkisini de goz oniine almak kosuluyla

atmosferin belirli bir anda, belirli bir bélgedeki haline denir.

Table 4.3 shows that the easiest question on nuclear energy test for PSTs was
question-2, focused on the definition of nuclear energy with a mean score of 0.85.
The most difficult question on this test was question-12, focused on the the areas of

usage nuclear energy with a mean score of 0.29:

Question 2 on Nuclear Energy Test:

Niikleer enerji nedir?

A) Agw radyoaktif atomlarin bir nétronun c¢arpmasiyla daha kiigiik atomlara
boliinmesi veya hafif radyoaktif atomlarin birleserek daha agiwr atomlart
olusturmasiyla ortaya ¢ikan ¢ok biiyiik miktardaki enerjidir.

B) Yer kabugunun cesitli derinliklerinde birikmis olan isimin  olusturdugu,
kimyasallar iceren sicak su, buhar ve gazlardan kaynaklanan enerjidir.

C) Kimyasal tepkime sonucu ortaya ¢ikan enerjiye denir.

D) Bir maddenin molekiillerinin baska bir madde molekiilleri ile yaptigi reaksiyon

sonucu ortaya ¢ikan 1st enerjisine denir.
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Question 12 on Nuclear Energy Test:

Ulkemizde niikleer teknoloji hangi alanda heniiz kullanilmamaktadir?
A) Endlistri B) Tp C) Arastirma ve egitim D)  Elektrik

tiretimi

After conducting descriptive statistics for knowledge test, the means of each
item in the 42-item test were calculated. The average mean of the knowledge test was
found as 8.68 (Figure 4.4). On the basis of studies of Braten et al. (2011), PSTs
whose knowledge test mean scores were below 8.68 were accepted as low achievers
and PSTs whose knowledge test mean scores were above or equal to 8.68 were
accepted as high achievers. We coded 1 for low achiever PSTs and 2 for high
achiever PSTs. There were 317 high achievers, and 301 low achievers in the sample

of this study. This categorization was used in further analysis.

Considering above mentioned questions formed to identify PSTs’
misconceptions, guestion-6 on climate change test has a very low mean score (0.42)
which means that the participants had a confusion about which phenomenon results
from global warming. When examining PSTs’ misconceptions about nuclear energy
topic, is was reported gquestions 1, 2 and 4 on nuclear energy test had mean scores of
0.68, 0.85, and 0.82 respectively. And that means PSTs did not have a difficulty to
answer these three questions. Similarly, question-1 on organ donation and
transplantation test that was formed to identify a misconception had a high mean of
0.81. In can be concluded that our sample has a misconception about global warming

topic.
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Table 4.2 PSTs’ Knowledge Levels on Climate Change, Nuclear Energy, and Organ
Donation and Transplantation

Knowledge Test Parts Mean SD Range
Climate Change 9.30 3.50 0-15
Nuclear Energy 8.76 2.49 1-14
Organ Donation and Transplantation 7.99 2.13 1-13
Histogram
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Figure 4.1 Range of Climate Change Test
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Figure 4.2 Range of Nuclear Energy Test
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Figure 4.3 Range of Organ Donation and Transplantation Test
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Figure 4.4 Average Mean of the Knowledge Test

Table 4.3 Descriptive Statistics on PSTs’ Scores on the Knowledge Test

PSTs PSTs  Test
Item Min. Max. Max. Mean SD N

Climate Change

Question 1 0 1 1 0.41 0.49 554
Question 2 0 1 1 0.78 0.42 568
Question 3 0 1 1 0.72 0.45 581
Question 4 0 1 1 0.55 0.50 607
Question 5 0 1 1 0.75 0.43 593
Question 6 0 1 1 0.42 0.49 606
Question 7 0 1 1 0.57 0.50 605
Question 8 0 1 1 0.43 0.50 576
Question 9 0 1 1 0.72 0.45 605
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Table 4.3 Descriptive Statistics on PSTs’ Scores on the Knowledge Test
(continued)

Question 10 0 1 1 0.71 0.45 610
Question 11 0 1 1 0.78 0.42 604
Question 12 0 1 1 0.74 0.44 600
Question 13 0 1 1 0.73 0.45 598
Question 14 0 1 1 0.71 0.46 588
Question 15 0 1 1 0.73 0.44 599
Nuclear Energy

Question 1 1 1 1 0.68 0.47 620
Question 2 1 1 1 0.85 0.36 603
Question 3 1 1 1 0.79 0.41 621
Question 4 1 1 1 0.82 0.38 619
Question 5 1 1 1 0.82 0.39 619
Question 6 1 1 1 0.56 0.50 611
Question 7 1 1 1 0.81 0.39 619
Question 8 1 1 1 0.43 0.50 622
Question 9 1 1 1 0.42 0.49 544
Question 10 1 1 1 0.67 0.47 600
Question 11 1 1 1 0.64 0.48 599
Question 12 1 1 1 0.29 0.46 617
Question 13 1 1 1 0.77 0.42 568
Question 14 1 1 1 0.56 0.50 607
Organ Donation and Transplantation

Question 1 1 1 1 0.81 0.40 621
Question 2 1 1 1 0.53 0.50 621
Question 3 1 1 1 0.46 0.50 616
Question 4 1 1 1 0.68 0.47 563
Question 5 1 1 1 0.30 0.46 607
Question 6 1 1 1 0.43 0.50 562
Question 7 1 1 1 0.93 0.25 624
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Table 4.3 Descriptive Statistics on PSTs’ Scores on the Knowledge Test
(continued)

Question 8 1 1 1 0.43 0.50 577
Question 9 1 1 1 0.22 0.42 605
Question 10 1 1 1 0.88 0.33 607
Question 11 1 1 1 0.80 0.40 587
Question 12 1 1 1 0.82 0.39 613
Question 13 1 1 1 0.66 0.47 605
Question 14 1 1 1 0.38 0.49 593

4.1.3. Text Difficulty for Each SSI

In order to evaluate the perceived comprehensibility of nine texts, the PSTs
were asked to rate how difficult they thought each text was to understand. To
investigate this, descriptive statistics were used. Based on the analyses, the average
difficulty of the nine texts was found as 4.23 which means PSTs had some difficulty
in comprehension of the texts. Table 4.4 presents the findings of descriptive statistics
on each text. According to the Table 4.4, the PSTs found 8™ text written about organ
donation and transplantation (4.06) more difficult to understand while they found 3™
text written about climate change (4.39) less difficult. However, there is not a

statistically significant difference among the difficulties of the nine texts.
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Table 4.4 Descriptive Statistics on PSTs’ Rating Text Difficulty for Each Text

Text Topic/ Source / Date of Publication M SD

No

1 climate change / an online newspaper / 2012 424 2.09

2 climate change / an online newspaper / 2011 425 217

3 climate change / a scientific journal / 2005 439 225

4 nuclear energy / an online newspaper / 2013 435 2.23

5 nuclear energy / a non governmental environmental 425 221
organization / 2008

6 nuclear energy / an online newspaper / 2007 418 2.22

7 organ donation and transplantation / an online newspaper / 421 2.36
2012

8 organ donation and transplantation / a newspaper / 2013 4.06 2.24

9 organ donation and transplantation / a scientific journal / 2001  4.10 2.20

The scale is ranging from very easy (1) to very difficult (10).

4.1.4. PSTs’ Evaluation of Trustworthiness on Different Information Sources

In order to evaluate PSTs’ judgments of trustworthiness on nine texts from

different information sources, they were asked to rate how much they trusted each

text. The descriptive statistics was run to determine how much PSTs trusted the texts.

Table 4.5 presents the findings of descriptive statistics on each text. According to the

table, the PSTs found 6™ text (6.13) and 4™ text (6.16) written about nuclear energy

and transplantation less trustworthy while they found 3™ text written about climate

change (6.61) more trustworthy. However, there is not a statistically significant

difference among the trustworthiness of the nine texts.
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Table 4.5 Descriptive Statistics on PSTs’ Rating Trustworthiness on Each Text

Text Topic/ Source / Date of Publication M SD
No

1 climate change / an online newspaper / 2012 6.38 187
2 climate change / an online newspaper / 2011 6.33 192
3 climate change / a scientific journal / 2005 6.61 1.96
4 nuclear energy / an online newspaper / 2013 6.16 2.36
5 nuclear energy / a non governmental environmental 6.47 212

organization / 2008

6 nuclear energy / an online newspaper / 2007 6.13 230

7 organ donation and transplantation / an online newspaper / 6.27 2.13
2012

8 organ donation and transplantation / a newspaper / 2013 6.40 2.03

9 organ donation and transplantation / a scientific journal / 6.39 218
2001

The scale is ranging from to a very little extent (1) to to a very large extent (10).

4.1.5. PSTs’ Criteria When Evaluating Trustworthiness Across Texts

Research Question 2: What kind of criteria do PSTs emphasize when evaluating

trustworthiness across texts regarding the three SSI?

To determine PSTs’ criteria on which they put more emphasize while
evaluating trustworthiness of the texts, they were asked to rate how much they
trusted each criteria. The descriptive statistics was run to determine their criteria.
Table 4.6 presents the findings of descriptive statistics on each text. Based on these
results, while PSTs generally put more emphasis on content of the text for climate

change topic, they put more emphasis on their own opinion for nuclear energy, and
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organ donation and transplantation texts. On the average, the participants put less
emphasis on author while reading climate change and nuclear energy texts. However,
they put less emphasis on the publication date of the texts written about organ

donation and transplantation.

Table 4.6 Descriptive Statistics on PSTs’ Criteria When Evaluating Trustworthiness

Across Texts

Criterion Climate Change Nuclear Energy Organ Donation &

Transplantation

Text No 1 2 3 4 5 6 7 8 9

Author 6.09 6.00 6.00 6.07 608 611 6.12 625 6.19
Publisher 6.02 6.23 692 601 665 6.18 6.05 619 691
Text type 592 6.11 6.64 6.13 643 6.26 598 6.29 6.56
Content 735 719 724 694 697 6.79 689 691 7.05

Own opinion 7.24 701 710 696 7.04 705 693 7.04 7.12
Publication 6.16 6.13 6.17 6.37 6.08 6.02 625 6.18 6.03
date

4.2. Correlational Analyses

Research Question 5: Is there a relationship between PSTs’ knowledge level on

three SSls, epistemological beliefs, and evaluation of trustworthiness?

In the analyses conducted for the fifth research question, a relationship was
not found between PSTs’ knowledge level and epistemological beliefs. Hence, in this

part whether there is a relationship between PSTs’ knowledge level and evaluation of
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trustworthiness and a relationship between PSTs’epistemological beliefs and

evaluation of trustworthiness were investigated.

4.2.1. Correlational Analyses to Investigate Relationship Between PSTS’

Knowledge Level and Evaluation of Trustworthiness

Before examining the correlation between PSTs’ knowledge level on three
SSls and evaluation of trustworthiness, preliminary analyses were conducted to
check the assumptions of correlational analyses. Normality, homoscedasticity,
linearity and outliers assumptions were checked with the help of means of bivariate
plots (Pallant, 2007). There was no assumptions were violated. Then, Pearson

product moment correlation coefficients were calculated.

According to the results, high achievers found all nine texts about three SSls
more difficult to comprehend than low achievers. Also the high achievers gave more
importance to the content of a text while evaluating the trustworthiness of sources
than the low achivers did (Table 4.7). For a deeper knowledge about this
relationship, a mixed-ANOVA was also conducted and graphs were given in Part

4.4,
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Table 4.7 High and Low Achievers’ Mean Values on Trustworthiness Questionnaire

Criterion Climate Change Nuclear Energy Organ Donation &
Transplantation
Text No 1 2 3 4 5 6 7 8 9 M
Low achievers  Text trustworthiness 6,30 6,31 6,36 6,06 6,24 6,15 6,24 6,20 6,07 6,21
Author 6,30 6,06 6,13 6,14 6,17 6,31 6,20 6,31 6,25 6,21
Publisher 6,10 6,39 6,91 6,07 6,69 6,40 6,16 6,30 6,80 6,42
Text type 6,03 6,23 6,59 6,28 6,51 6,57 6,09 6,38 6,44 6,35
Content 7,06 6,95 7,04 6,84 6,84 6,79 6,72 6,71 6,82 6,86
Own opinion 7,01 6,89 7,01 6,90 6,81 6,97 6,85 6,86 7,02 6,92
Publication date 6,20 6,16 6,24 6,31 6,03 6,08 6,12 6,07 6,04 6,14
Text difficulty 4,61 4,50 4,70 4,55 4,49 4,50 4,72 4,32 4,51 4,54
High achievers  Text trustworthiness 6,47 6,35 6,87 6,27 6,71 6,10 6,30 6,60 6,72 6,49
Author 5,88 5,95 5,88 6,00 6,00 6,91 6,03 6,20 6,13 6,11
Publisher 5,93 6,06 6,92 5,95 6,60 5,96 5,95 6,08 7,02 6,27
Text type 5,80 5,99 6,69 5,98 6,35 5,94 5,86 6,20 6,69 6,17
Content 7,65 7,45 7,44 7,03 7,10 6,79 7,06 7,12 7,28 7,21
Own opinion 7,48 7,12 7,19 7,02 7,27 7,13 7,01 7,23 7,22 7,19
Publication date 6,11 6,11 6,11 6,43 6,12 5,95 6,39 6,30 6,02 6,17
Text difficulty 3,87 3,99 4,08 4,15 4,01 3,87 3,68 3,80 3,70 3,91
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4.2.2. Correlational Analyses to Investigate Relationship Between PSTSs’

Epistemological Beliefs and Evaluation of Trustworthiness

Before examining the correlation between PSTs’ epistemological beliefs and
evaluation of trustworthiness, preliminary analyses were conducted to check the
assumptions of correlational analyses. Normality, homoscedasticity, linearity and
outliers assumptions were checked with the help of means of bivariate plots (Pallant,
2007). There was no assumptions were violated. Then, first the relationship between
PSTs’ epistemological beliefs and their trustworthiness on each text was investigated
using Pearson product-moment correlation coefficient and the details can be seen in
Table 4.8. Second, the relationship between PSTs’ epistemological beliefs and their
evaluation of trustworthiness on different criteria was investigated using Pearson
product-moment correlation coefficient and the details can be seen in Table 4.9. Last,
the relationship between PSTs’epistemological beliefs and their evaluation of
difficulty of each text was investigated using Pearson product-moment correlation

coefficient and the details can be seen in Table 4.10.

4.2.2.1. The Relationship Between PSTs’ Epistemological Beliefs and Evaluation

of Difficulty of Each Text

According to the results of correlational analyses, there is a small, positive
correlation between PSTs’ certain knowledge and their trustworthiness on Text 4
written about nuclear energy, r = .10, n = 519, p = .03. That means, as PSTs believe
the certainty of knowledge, they find Text 4 more trustworthy. Also there is a small,

positive correlation between PSTs’ simple knowledge and their trustworthiness on
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Text 9 written about organ donation and transplantation, r = .11, n = 521, p = .02.
That means, as PSTs believe the simplicity of knowledge, they find Text 9 more

trustworthy.

Table 4.8 Correlation between PSTs’ Epistemological Beliefs and Evaluation of

Trustworthiness

Text4  Text9

Trustworthiness / Certain Knowledge .099"

*%

Trustworthiness / Simple Knowledge 114

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

4.2.2.2. The Relationship Between PSTs’ Epistemological Beliefs and Evaluation

of Trustworthiness on Different Criteria

Correlational analyses revealed that there is a small, positive correlation
between PSTs’ simple knowledge and their trustworthiness on author criterion while
reading Text 1 written about climate change, r = .10, n =524, p = .02. That means, as
PSTs believe the simplicity of knowledge, they put more emphasis on author while

reading Text 1.

According to the results of correlational analyses, there is a small, negative
correlation between PSTs’ omniscient authority and their trustworthiness on text type
criterion when reading Text 1 written about climate change, r = -.11, n = 522, p =
.01. That means, as PSTs believe the omniscience of authority, they put less

emphasis on text type while reading Text 1.
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A small, negative correlation was found between PSTs’ quick learning and
their trustworthiness on author criterion while reading Text 2 written about climate
change, r = -.10, n = 520, p = .02. That means, as PSTs believe learning is quick,

they put less emphasis on author while reading Text 2.

A small, positive correlation was found between PSTs’ simple knowledge and
their trustworthiness on author criterion when reading Text 7 written about organ
donation and transplantation, r = .12, n = 531, p = .00. That means, as PSTs believe
the simplicity of knowledge, they put more emphasis on author while reading Text 7.
Also there is a small, positive correlation between PSTs’ simple knowledge and their
trustworthiness on publisher criterion when reading Text 7 written about organ
donation and transplantation, r = .10, n = 527, p = .02. That means, as PSTs believe
the simplicity of knowledge, they put more emphasis on publisher while reading Text

7.

A small, negative correlation was found between PSTs’ certain knowledge
and their trustworthiness on content criterion when reading Text 7 written about
organ donation and transplantation, r = -.10, n = 530, p = .03. That means, as PSTs
believe the certainty of knowledge, they put less emphasis on content while reading

Text 7.
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Table 4.9 Correlation between PSTs’ Epistemological Beliefs and Their Criteria
When Reading Texts

Textl Text?2 Text 7

Innate Ability / author -102"

Certain Knowledge / content -.097"
Simple Knowledge / author 104 1217
Simple Knowledge / Publisher 1017
Omniscient Authority / text type -.108

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

4.2.2.3. The Relationship Between PSTs’ Epistemological Beliefs and Difficulty

of Texts

The results of correlational analyses revealed that there is a small, positive
correlation between PSTs’ quick learning and difficulty of Text 1, r = -.10, n = 519,
p = .02. That means, as PSTs believe learning is quick, they find Text 1 more

difficult.

The results revealed that there is a small, negative correlation between PSTs’
omniscient authority and difficulty of Text 2 written about climate change, r =-.11, n
=517, p =.02. That means, as PSTs believe omniscience of authority, they find Text

2 less difficult.

The results of correlational analyses revealed that there is a small, negative

correlation between PSTs’ omniscient authority and difficulty of Text 3 written about
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climate change, r = -.13, n = 516, p = .00. That means, as PSTs believe omniscience

of authority, they find Text 3 less difficult.

A small, positive correlation was found between PSTs’ simple knowledge and
difficulty of Text 4 written about nuclear energy, r = -.10, n = 516, p = .03. That

means, as PSTs believe knowledge is simple, they find Text 4 more difficult.

A small, positive correlation was found between PSTs’ quick learning and
difficulty of Text 5 written about nuclear energy, r = .13, n = 516, p = .00. That

means, as PSTs believe learning is quick, they find Text 5 more difficult.

Lastly, the results showed that there is a small, positive correlation between
PSTs’ quick learning and difficulty of Text 9 written about organ donation and
transplantation, r = -.14, n = 513, p = .00. That means, as PSTs believe learning is

quick, they find Text 9 more difficult.

Table 4.10 Correlation between PSTs’ Epistemological Beliefs and Difficulty of

Texts

Textl Text2 Text3 Text4d Text5 Text9
Quick Learning / difficulty 104 1317 1357
Simple Knowledge / difficulty .099”
Omniscient Authority / difficulty 106" -
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*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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4.3. Mixed Analysis of Variance

4.3.1. A Mixed Analysis of Variance to Investigate a Relationship Between

PSTs’ Trustworthiness on Each Source and Topic Knowledge

Research Question 1: How do PSTs evaluate the trustworthiness of different
information sources given about three different SSls: climate change, nuclear energy,

organ donation and transplantation?

Research Question 5: Is there a relationship between PSTs’ knowledge level on

three SSI, epistemological beliefs, and evaluation of trustworthiness?

To address the first and fifth research questions, a mixed ANOVA was
conducted. Topic knowledge (high wversus low) was the between subjects
independent variable and the trustworthiness on nine texts was the within subject

variable. Some assumptions were checked before conducting the analyses:

1. Level of measurement: The dependent variable should be assessed on an
interval or ratio level of measurement. The independent variable should be a
categorical variable that includes two or more categories (Pallant, 2007). In
this study, the dependent variable was trustworthiness on each text and the
independent variable is the topic knowledge level of PSTs (coded 1 and 2),
which is a categorical variable. Hence, this assumption was met.

2. Random sampling: The scores are obtained using a random sampline from the

population was assumed for ANOVA,; however, this is often not the case in
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researches (Pallant, 2007). Therefore, there is not a problem to violate this
assumption.

3. Independence of observations: Each observation or measurement must not be
influenced by any other one (Pallant, 2007). This assumption was also met
since large groups were given answers to the questionnaires in their
classrooms and there was no interaction between the respondents during the
administration of the instruments.

4. Normal distribution: The distribution of observed values for the dependent
variable should approximate normal distributions. In this study, the
assumption was checked by using histograms and this assumption was met.

5. Homogeneity of variances: Levene’s Test were conducted for dependent
variables to examine this assumption. For each of the nine texts, the

homogeneity of variances assumption was not violated.

After checked the assumptions, the mixed-ANOVA was conducted for each
nine texts. Figure 4.5 graphically displays the mean trustworthiness ratings of the

texts by the topic knowledge groups.

The mixed ANOVA indicated there was no significant main effect of text,
Wilk’s Lambda = .97, F (8, 365) = 1.25, p = .27, partial eta squared = .027.
According to the Post hoc comparisons, high achievers had generally higher means
of trustworthiness ratings of the texts than low achievers ( p < .05). Additionally,
both high and low achievers judged Text 3 (scientific journal) more trustworthy than

other texts.

117



Looking on topic basis, all of the PSTs judged Text 3 more trustworthy for
climate change topic ( p < .05). High achiever PSTs judged Text 5 (a non
governmental environmental organization) more trustworthy for nuclear energy topic
whereas low achievers judged Text 5 and Text 6 (online newspaper) almost equally
trustworthy ( p < .05). About organ donation and transplantation, while high
achievers found Text 9 (scientific journal) more trustworthy, low achievers found

Text 7 (newspaper) and Text 8 (online newspaper) equally trustworthy ( p < .05).

highlowachievers

W Text1
B M et 2
Otext 3
W Text 4
Otext s
B Texts
OT1ext7
COtexts

67 OText s

Mean

o=

highlowachievers

Error Bars: 95% ClI

Figure 4.5 Reported trustworthiness across the nine texts by high and low achiever
PSTs. Error bars represent standard errors of the means. Above colors indicate the
number of texts (navy blue for Text 1, green for Text 2, beige for Text 3, purple for
Text 4, yellow for Text 5, red for Text 6, aqua for Text 7, grey for Text8, and blue
for Text 9). Above numbers indicate the knowledge level of PSTs (1 for low
achievers and 2 for high achievers).
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4.3.2. A Mixed Analysis of Variance to Investigate a Relationship Between

PSTs’ Justification Criteria and Topic Knowledge

Research Question 1: How do PSTs evaluate the trustworthiness of different
information sources given about three different SSls: climate change, nuclear energy,

organ donation and transplantation?

Research Question 2: What kind of criteria do PSTs emphasize when evaluating

trustworthiness across texts?

Research Question 5: Is there a relationship between PSTs’ knowledge level on

three SSI, epistemological beliefs, and evaluation of trustworthiness?

To address the first, second and fifth research questions, a mixed ANOVA on
use of criteria was conducted. Topic knowledge (high versus low) was the between
subjects independent variable and the six justification criteria defining the within

subject variable. Some assumptions were checked before conducting the analyses:

1. Level of measurement: The dependent variable should be assessed on an
interval or ratio level of measurement. The independent variable should be a
categorical variable that includes two or more categories (Pallant, 2007). In
this study, the dependent variables were the six justification criteria and the
independent variable is the topic knowledge level of PSTs (coded 1 and 2),
which is a categorical variable. Hence, this assumption was met.

2. Random sampling: The scores are obtained using a random sampline from the

population was assumed for ANOVA,; however, this is often not the case in
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researches (Pallant, 2007). Therefore, there is not a problem to violate this
assumption.

Independence of observations: Each observation or measurement must not be
influenced by any other one (Pallant, 2007). This assumption was also met
since large groups were given answers to questionnaires in their classrooms
and there was no interaction between the respondents during the
administration of the instruments.

Normal distribution: The distribution of observed values for the dependent
variable should approximate normal distributions. In this study, the
assumption was checked by using histograms and this assumption was met.
Homogeneity of variances: Levene’s Test were conducted for dependent
variables to examine this assumption. For each of the nine texts, the

homogeneity of variances assumption was not violated.

After checked the assumptions, the mixed-ANOVA was conducted for each

nine texts and for each six criteria one by one. Figure 4.6 in Appendix F graphically

represents the reported use of the criteria by the two knowledge groups for Text 1.

The mixed ANOVA indicated an overall main effect of justification category for

Text 1, Wilk’s Lambda = .95, F (5, 522) = 5.05, p < .0005, partial eta squared = .05

suggesting a small effect size. According to the Post hoc comparisons, both high and

low knowledge PSTs reported basing their judgments of trustworthiness significantly

more on content and their own opinion than all other justification criteria ( p < .05).

Also text type was used less than author, publisher, and publication date criteria ( p <

.05). Additionally, whereas high knowledge PSTs put more emphasis on content and
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own opinion than low knowledge PSTs, low knowledge PSTs put more emphasis on

other four criteria than high knowledge PSTs.

Figure 4.7 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 2. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 2, Wilk’s Lambda =
97, F (5, 519) = 3.45, p = .005, partial eta squared = .032. Based on Post hoc
comparisons, both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than all other
justification criteria ( p < .05). Also author was used less than text type, publisher,
and publication date criteria ( p < .05). In addition to these, high knowledge PSTs put
more emphasis on content and own opinion than low knowledge PSTs whereas low
knowledge PSTs put more emphasis on other four criteria than high knowledge

PSTs.

Figure 4.8 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 3. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 3, Wilk’s Lambda =
.98, F (5, 516) = 1.81, p = .11, partial eta squared = .017. Post hoc comparisons
showed that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on publisher, content and their own opinion than
other three justification criteria ( p < .05). Also whereas high knowledge PSTs put
more emphasis on text type, content and own opinion than low knowledge PSTs, low
knowledge PSTs put more emphasis on author, publisher and publication date than

high knowledge PSTs.

121



Figure 4.9 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 4. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 4, Wilk’s Lambda =
99, F (5, 517) = 1.15, p = .33, partial eta squared = .011. Post hoc comparisons
showed that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than other four
justification criteria ( p < .05). Additionally, PSTs reportedly used publication date
criteria more than author, publisher, and text type criteria ( p < .05). Also while high
knowledge PSTs put more emphasis on content, own opinion, and publication date
than low knowledge PSTs, low knowledge PSTs put more emphasis on author,

publisher and text type than high knowledge PSTs.

Figure 4.10 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 5. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 5, Wilk’s Lambda =
.98, F (5, 515) = 2.26, p = .047, partial eta squared = .021. Post hoc comparisons
showed that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than other four
justification criteria ( p < .05). Additionally, PSTs reportedly used publisher and text
type criteria more than author and publication date criteria ( p < .05). Besides while
high knowledge PSTs put more emphasis on content, own opinion, and publication
date than low knowledge PSTs, low knowledge PSTs put more emphasis on author,

publisher and text type than high knowledge PSTs.
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Figure 4.11 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 6. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 6, Wilk’s Lambda =
97, F (5, 513) = 3.30, p = .006, partial eta squared = .031. Post hoc comparisons
revealed that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than other four
justification criteria ( p < .05). Additionally, PSTs reportedly used publication date
criteria less than author, publisher and text type criteria ( p <.05). Besides while high
knowledge PSTs put more emphasis on content and own opinion than low
knowledge PSTs, low knowledge PSTs put more emphasis on other four criteria than

high knowledge PSTSs.

Figure 4.12 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 7. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 7, Wilk’s Lambda =
98, F (5, 518) = 1.80, p = .11, partial eta squared = .017. Post hoc comparisons
suggested that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than other four
justification criteria ( p < .05). In addition to this, while high knowledge PSTs put
more emphasis on content, own opinion and publication date than low knowledge
PSTs, low knowledge PSTs put more emphasis on author, publisher, and text type

criteria than high knowledge PSTs.

Figure 4.13 in Appendix F graphically represents the reported use of the

criteria by the two knowledge groups for Text 8. The mixed ANOVA indicated there

123



was no significant main effect of justification category for Text 8, Wilk’s Lambda =
97, F (5, 509) = 2.77, p = .018, partial eta squared = .026. Post hoc comparisons
showed that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than other four
justification criteria ( p < .05). Additionally, PSTs reportedly used publication date
criteria less than author, publisher and text type criteria ( p < .05). Also whereas high
knowledge PSTs put more emphasis on content, own opinion and publication date
than low knowledge PSTs, low knowledge PSTs put more emphasis on author,

publisher, and text type criteria than high knowledge PSTs.

Figure 4.14 in Appendix F graphically represents the reported use of the
criteria by the two knowledge groups for Text 9. The mixed ANOVA indicated there
was no significant main effect of justification category for Text 9, Wilk’s Lambda =
99, F (5, 512) = 1.31, p = .26, partial eta squared = .013. Post hoc comparisons
showed that both high and low knowledge PSTs reported basing their judgments of
trustworthiness significantly more on content and their own opinion than other four
justification criteria ( p < .05). Additionally, PSTs reportedly used publication date
criteria less than author, publisher and text type criteria ( p < .05). Also whereas high
knowledge PSTs put more emphasis on publisher, text type, content, own opinion
and publication date than low knowledge PSTs, low knowledge PSTs put more

emphasis on author than high knowledge PSTs.

In conclusion, for all nine texts, the participants reported basing their
judgments of trustworthiness significantly more on content and their own opinion

than all other justification criteria ( p <.05).
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4.4. Summary of the Results

In the results section, firstly descriptive statistics were presented. According
to the descriptive statistics, PSTs in this study displayed a relatively sophisticated
epistemological beliefs towards science. Besides, according to the results, 282 of the
participants (44.8%) had an adequate knowledge of climate change test, 261 of the
(41.4%) PSTs had an adequate knowledge of nuclear energy test, and only 148
(23.5%) PSTs had an adequate knowledge of organ donation and transplantation test.
With the mean score of 8.68, there was 317 high achiever PSTs and 301 low achiever
PSTs on the 42-item knowledge test. Additionally, PSTs found 6™ text (6.13) and 4™
text (6.16) written about nuclear energy and transplantation less trustworthy while
they found 3™ text written about climate change (6.61) more trustworthy. Lastly,
while reading texts about climate change, PSTs put more emphasis on content.
However, while reading texts about nuclear energy or organ donation and
transplantation, they put more emphasis on their own opinion. Averagely, PSTs put
less emphasis on author while reading texts about climate change and nuclear energy,
whereas they put less emphasis on publication date of the texts written about organ

donation and transplantation.

According to the correlational analyses results, high achiever PSTs found all
nine texts more difficult to comprehend than low achiever PSTs. Also high achievers
gave more importance to the content of each text while evaluating the

trustworthiness of sources than low achievers did.
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Correlational analyses revealed that there is a small, positive correlation
between PSTs’ simple knowledge and their trustworthiness on author while reading
Text 1; between PSTs’ quick learning and difficulty of Text 1; between PSTs’ certain
knowledge and their trustworthiness on Text 4; PSTs’ simple knowledge and
difficulty of Text 4; PSTs’ quick learning and difficulty of Text 5; between PSTs’
simple knowledge and their trustworthiness on author criterion when reading Text 7;
between PSTs’ simple knowledge and their trustworthiness on publisher criterion
when reading Text 7; PSTs’ simple knowledge and their trustworthiness on author
criterion when reading Text 9; between PSTs’ quick learning and difficulty of Text
9. Also, correlational analyses revealed that there is a small, negative correlation
between PSTs’ omniscient authority and their trustworthiness on text type when
reading Text 1; between PSTs’ quick learning and their trustworthiness on author
while reading Text 2; between PSTs’ omniscient authority and difficulty of Text 2;
between PSTs’ omniscient authority and difficulty of Text 3; between PSTs’ certain

knowledge and their trustworthiness on content criterion when reading Text 7.

The mixed ANOVA results indicated that there was no significant main effect
of text. According to the Post hoc comparisons, high achievers had generally higher
means of trustworthiness ratings of the texts than low achievers. In addition, both
high and low achievers judged Text 3 more trustworthy than other eight texts. Also,
PSTs judged Text 3 more trustworthy for climate change topic. While high achievers
judged Text 5 more trustworthy for nuclear energy topic, low achievers judged Text
5 and 6 almost equally trustworthy. About organ donation and transplantation, while

high achievers found Text 9 more trustworthy, low achievers found Text 7 and 8
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equally trustworthy. Although there was an overall main effect of justification
category for Text 1, the mixed ANOVA results indicated that PSTs did not differ in
justification category for other eight texts. Lastly, for all nine texts, PSTs reported
basing their judgments of trustworthiness significantly more on content and their

own opinion than all other justification criteria.
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CHAPTER 5

DISCUSSION

In this chapter, summary of the study, conclusions and discussions of findings
of the study, implications and recommendations for further research were presented

respectively.

5.1. Summary of the Study

A survey study with a sample of 630 PSTs who enrolled in four public
universities in Turkey was conducted in the study. The main purpose of the study is
to investigate whether there is a relationship between PSTs’ epistemological beliefs,
knowledge levels about three SSls and evaluation of trustworthiness on different
information sources or not. Data were collected through four instruments: 1.
Schommer’s Epistemological Questionnaire (SEQ) developed in 1990, 2. Knowledge
Test for assessing PSTs’ content knowledge levels regarding three socio-scientific
issues (climate change, nuclear energy, and organ donation and transplantation)
developed by the researcher (2013), 3. Texts from different information sources
compiled by the researcher, 4. Trustworthiness questionnaire developed by Braten et

al. (2011).
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Data collection was carried out during 2012-2013 Spring semester. PSTs’
epistemological beliefs and content knowledge levels about three SSis, and the way
of evaluating of trustworthiness on different information sources were analyzed
quantitatively. Statistical analyses were performed to explore the relationship among
PSTs’ epistemological beliefs, content knowledge levels about three SSI topics, and

the way of evaluating of trustworthiness on different information sources.

Results revealed that PSTs displayed a relatively sophisticated
epistemological beliefs towards science. As another finding, PSTs put more
emphasis on content while reading texts about climate change. However, they put
more emphasis on their own opinion while reading texts about nuclear energy or
organ donation and transplantation. Also PSTs put less emphasis on author while
reading texts about climate change and nuclear energy, whereas they put less
emphasis on publication date of the texts written about organ donation and
transplantation. Lastly, it was found that high achievers found all nine texts more

difficult to comprehend than low achievers.

5.2. Discussions

In this discussion section first, the discussion of the results of the factor
structure of the epistemological beliefs of PSTs was presented. Second, the
discussion of the results with respect to PSTs’ knowledge levels regarding climate
change, nuclear energy, and organ donation and transplantation was presented. Third,
the discussion of the results regarding to PSTs’ evaluation of trustworthiness on

different information sources was presented in three parts. Last, the relationship
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between PSTs’ knowledge level and evaluation of trustworthiness, in following, the
relationship between PSTs’ knowledge level and justification criteria, and finally the
relationship between PSTs’ epistemological beliefs and evaluation of trustworthiness

on different information sources were discussed.

5.2.1. Results of the Factor Structure of PSTs’ Epistemological Beliefs

Factor analysis revealed that four factors which are Innate Ability, Certain
Knowledge, Simple Knowledge and Omniscient Authority were found in the present
study. This factor structure supported the multidimensional structure of
epistemological beliefs. That means, PSTs develop a set of more or less independent
beliefs about knowledge and knowing. The result of the present study is consistent
with some other studies revealing four factors (e.g. Oztiirk, 2011; Schommer, 1990;
Schommer et al., 1992; Yilmaz-Tiiziin & Topgu, 2007, 2008, 2013). Schommer’s
two studies revealed four factors which are Quick learning, Certain knowledge,
Simple knowledge and Innate ability. Omniscient Authority factor have not been
found in her studies conducted with North American college and university students.
However, this factor mostly included in the studies conducted in Turkey (e.g. G.
Oztiirk, 2009; N. Oztiirk, 2011; Topgu & Yilmaz-Tiiziin, 2006; Yilmaz-Tiiziin &
Topgu, 2008; Y1ilmaz-Tiiziin & Topcu, 2013). In some other studies it was stated that
the dimension of Omniscient Authority especially has emerged as a factor in the
countries that eastern culture has been dominant such as China, Japan, Taiwan and
Turkey (Chan & Elliott, 2002, 2004; Elliott, & Chan, 1998; Lee, 1995; Wang,
Zhang, Zhang, & Hou, 2013). In addition, Yilmaz-Tiiziin and Topcu (2008) also

explained this difference based on the cultural differences. They stated that PSTs’

130



previous learning experiences regarding traditional teaching strategies of previous
science curriculum might have led PSTs to comprehend that science is a body of
knowledge discovered by scientists and teachers deliver this knowledge. All these
situations might be the reason for the Omniscient Authority found in the analyses of

studies conducted in Turkish context.

Descriptive statistics results revealed that PSTs’ scores on subdimensions of
Schommer’s Epistemological Questionnaire from highest to lowest: Certain
Knowledge with an average of 3.28, Simple Knowledge with an average of 3.02,
Omniscient Authority with an average of 2.77, Quick Learning with an average of
2.55. Based on the results, PSTs scored highest on “Certain Knowledge” while they
scored lowest on “Quick Learning” subdimension of SEQ. Similarly, the findings of
the master thesis of Eroglu (2009) revealed that pre-service teachers have higher
mean in “Certain Knowledge” dimension compared with other ones. Perry (1968)
studied university students’ personal epistemological beliefs and reported that
students entered the university with less sophisticated epistemological beliefs for
instance they believe knowledge is simple, certain, and handed down by authority,
but throughout their education they developed more sophisticated epistemological
beliefs i.e. they believe knowledge is complex, tentative, and acquired through
reason and empirical evidence. However, in this study the average values of the four
dimensions showed a medium level (undecided) which means the participants
generally have a developing epistemological belief rather than having a more

sophisticated epistemological belief.
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5.2.2. Results Regarding To PSTs’ Knowledge Levels about Climate Change,

Nuclear Energy, and Organ Donation and Transplantation

Descriptive statistics results revealed that PSTs scored on climate change test
with an average of 9.30, nuclear energy test with an average of 8.76, and organ
donation and transplantation test with an average of 7.99. There were 282 PSTs,
44.5% of the sample, had an adequate knowledge on climate change test. 261
(41.3%) PSTs had an adequate knowledge on nuclear energy test while there were
only 148 (%23.4) PSTs had an adequate knowledge on organ donation and
transplantation test. The results showed that the easiest question for PSTs was
question-7 on organ transplantation and donation test with the highest mean score
and the highest response rate and the most difficult question was question-9 on this

test with a mean score of 0.22.

The results revealed that PSTs had a confusion that they did not exactly know
which phenomenon results from global warming. This finding is consistent with the
findings of some other studies which stated that there is a common misconception
that ozone layer depletion is due to the global warming (Bahar & Aydin, 2002;
Bozdogan & Yanar, 2010; Khalid, 2001, 2003; Matkins & Bell, 2007; Pekel, 2005).
Kahraman et al. (2008) also reported that Turkish prospective teachers had some
misunderstandings about global warming. Nowadays, environmental problems has
greatly increased due to the global warming and people’s using natural sources more
intensively. Discussion of environmental problems started to remain on the agenda
due to increasingly deterioration of the relationship between human and nature.

Climate change which is one of the main environmental problems causes an anxiety
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in society (APA, 2009). Therefore, the necessity of environmental education in
schools gained importance in order to overcome the problems, provide permanent
solutions, and raise environmentally-conscious generations. Hence, SSI education
including the three SSls in this study take part in new Science and Technology
Education Program which was restructured by Ministry of Education Head Council
of Education and Morality in 2013. Since if PSTs have misconceptions related with
SSils, the students would have some misconceptions in the future, being practitioners
of the new program, PSTs’ opinions and knowledge about these topics are very
important. The literature showed that elementary and middle school students had
some misconceptions about global warming and greenhouse effect (Lester, Ma, Lee
& Lambert, 2006; Boyes, Stanisstreet, & Papantoniou, 1999). One reason for these
misconceptions may be the misconceptions that their teachers had. Hence, more and
more studies need to be conducted to identify PSTs’ misconceptions about SSIs like
climate change and these misconceptions should be overcome by the help of
appropriate courses related with SSls, and teaching and learning activities in the

program.

5.2.3. Results Regarding To PSTs’ Evaluation of Trustworthiness on Different

Information Sources

Descriptive study results revealed that the participants found Text-4 with a
mean score of 6.16 and Text-6 with a mean score of 6.13 written about nuclear
energy less trustworthy while they found Text-3 written about climate change (6.61)
more trustworthy. But, there is not a statistically significant difference among the

trustworthiness on the nine texts. Text-4 was written about Turkey should start to use
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nuclear energy by taking precautions. This text was written by an academician
professor and published on an online newspaper in 2013. Text-6 was written about
Turkey need to have nuclear power plant(s) and people who against nuclear power
plant construction in Turkey are the ones who do not want Turkey’s development.
This text was written by an academician professor and published by an online
newspaper in 2007. Text-3 was written about how both natural causes and human
activities contribute to climate change. It was written by the author of a scientific
journal and published in this journal in 2005. Looking at the Table 4.5 in results
chapter, it can be concluded that PSTs found the information obtained from five
online newspapers less trustworthy with an average mean of 6.25 while they found
the information obtained from the newspaper, the scientific journal, and the non
governmental environmental organization more trustworthy with an average mean of
6.47. Supporting this finding, Grace (2012) stated that books are generally
considered more trustworthy than the Internet since books are stable and unchanging.
She additionally suggested that an online article may be edited at any given moment;
however, a book is published as a whole at a specific, identifiable time and date.
There is a general idea about evaluating the trustworthiness on information sources
found on the Internet is vital since there is no regulating body that monitors the
reliability of the information on the Internet. However, an Internet article which is
published by a reputable research organization or a respected professor at a reputable
university is found usually more trustworthy than an unknown author. This may be a
result of PSTs’ epistemological beliefs in that students holding strong beliefs in
certain or simple knowledge tend to use more surface-level strategies while students

who hold beliefs in uncertainity and complexity of knowledge tend to use deep-level
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strategies to learn (Schommer, & Hutter, 1995). In this study, PSTs hold stronger
beliefs in certain or simple knowledge so that they may primarily and superficially

compare the authors.

5.2.3.1. Text Difficulty for Each SSI

To investigate how difficult PSTs thought each text was to understand,
descriptive statistics were used. The analyses revealed that the average difficulty of
the nine texts was found as 4.23, in other words PSTs had some difficulty in
comprehension of the texts. PSTs found Text-8 written about organ donation and
transplantation (4.06) more difficult to understand while they found Text-3 written
about climate change (4.39) less difficult. However, there is not a statistically
significant difference among the difficulties of the nine texts. The reason for this
finding may be due to PSTs’ being familiar to the popular climate change concept
and terminologies while they are probably not so familiar to organ donation and
transplantation context. Being another reason, the texts about organ donation and
transplantation contain some medical terms and PSTs may have a difficulty in
comprehension of them due to their lower level of epistemological beliefs. There is
an evidence that epistemological beliefs of people may affect the depth to which

students learn (Schommer, 1990).

5.2.3.2. PSTs’ Criteria When Evaluating Trustworthiness Across Texts

To determine PSTs’ criteria on which they put more emphasize while
evaluating trustworthiness on the texts, the descriptive statistics was run. The results

revealed that PSTs generally put more emphasis on text content for texts written
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about climate change topic, they put more emphasis on their own opinion for nuclear
energy, and organ donation and transplantation texts. PSTs’ putting more emphasis
on their own knowledge while reading texts written about climate change. According
to the results, the participants put less emphasis on author on the average while
reading climate change and nuclear energy texts. However, they put less emphasis on
the publication date of the texts written about organ donation and transplantation.
Similar with these findings of this study, Braten et al. (2011) trustworthiness on
different information sources was evaluated more according to content and text type
than according to author. Moreover, the participants used date of publication least
when rating text trustworthiness. Braten et al. (2011) made this finding reasoning in
that since there was very little variation in date of publication among the documents,
the date of publication may be the least relevant criterion when judging text
trustworthiness. In their study, Braten et al. (2009) also found that the participants
used content as a basis for judging texts' trustworthiness. They explained this result
in that “given that one's experience and skill in handling multiple documents are
limited, it may actually be a wise strategy to carefully consider the contents of
documents when evaluating their trustworthiness” (p. 22). In their study, participants
used publisher and text type similarly more than author and date of publication and
they used own opinion significantly more than date of publication. Additionally,
Rouet et al. (1996) found that undergraduates evaluated the trustworthiness on
documents mostly according to the characteristics of the content. Again, this may be
due to PSTs’ epistemological beliefs in that people holding strong beliefs in certain
or simple knowledge tend to use more surface-level strategies while people holding

beliefs in uncertainity and complexity of knowledge tend to use deep-level strategies
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to learn (Schommer, & Hutter, 1995). In this study, PSTs hold stronger beliefs in
certain or simple knowledge so that they may primarily and superficially compare

the contents rather than other criteria.

5.2.4. The Relationship Between PSTs’ Knowledge Level and Evaluation of

Trustworthiness on Different Information Sources

According to the correlational analyses, no relationships were found among
PSTs’ knowledge level and epistemological beliefs. However, relationships were
found between PSTs’ knowledge level and evaluation of trustworthiness. High
achiever PSTs found all nine texts about three SSIs more difficult to comprehend
than low achievers. This is an interesting finding, but may be explained by low
achievers’ skimming the texts while high achievers made an intensive reading by
trying to understand every word. Skimming is generally used to quickly identify the
main ideas of a text while intensive reading is used in finding appropriate
information in the text which is a key for a successful reading comprehension. As
Shamsudin (2009) stated that the aims of science education are to provide students
with basic understanding and accessing materials on science, to make students to
obtain information by reading and understanding different types of text in science,
reading texts on science from different sources, accessing and understanding
information on the media. “Reading science texts is an interactive-constructive
process which involves making meaning by negotiating understanding between the
text and the reader's concurrent experiences and memories of the topic within a

sociocultural context” (Yore, & Shymansky, 1991). Yore et al. (1998) suggested that
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to gain knowledge in science, learners need to learn and read; and science reading

should be a detailed process of getting input from the text or taking meanings.

Being another finding, high achievers gave more importance to the content of
a text while evaluating the trustworthiness on sources than the low achivers did. The
mixed ANOVA results indicated that high achievers had generally higher means of
trustworthiness ratings of the texts than low achievers. Having high knowledge level
about a content plays a crucial role when individuals judge the trustworthiness on
different information sources (e.g. Braten et al., 2011; Klemm, Iding, & Speitel,
2001; Rieh & Hilligoss, 2008). Braten et. al. (2011). This may be due to high content
knowledge allows for greater representational flexibility which means to the ability
to coordinate multiple mental representations in order to read skillfully (Hynd-
Shanahan & Shanahan, 2008, p. 209). Naturally, having an adequate knowledge
about a topic causes to be familiar with various types of documents and information
sources used in the domain. Hence, high achievers’ finding the texts more

trustworthy by giving importance to their content is an acceptable finding.

Correlational analyses revealed that both high and low achievers judged Text
3 more trustworthy than other eight texts. This text includes the information about
how both natural causes and human activities contribute to climate change. This
finding imply that PSTs are in a neutral about causes of climate change. While high
achievers judged Text 5 more trustworthy for nuclear energy topic, low achievers
judged Text 5 and 6 almost equally trustworthy. Text 5 mentioned the drawbacks of
nuclear energy and defended Turkey should not build any nuclear power plant. The

content of this text is probably the reason for its being trustworthy. PSTs may
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generally be against to construct a nuclear power plant in Turkey. In contrast, Text 6
stated that Turkey need to have nuclear power plant(s) and people who against
nuclear power plant construction in Turkey are the ones who do not want Turkey’s
development. The findings therefore may imply that while high achiever PSTs are
against the nuclear power plant construction, low achiever PSTs are more moderate.
About organ donation and transplantation, while high achievers found Text 9 more
trustworthy, low achievers found Text 7 and 8 equally trustworthy. Text 7 stated that
there is no favouritism in organ transplantation and pointed out there is a lack of
knowledge about the importance of organ donation. Text 8 stated that there are many
people who want to sell their kidneys; however this is forbidden and result in adverse
outcomes, and transplantation of organs from human cadavers remains insufficient.
Text 9 is includes the main reasons of insufficiency of organ transplantation from
human cadavers and misconceptions about organ transplantation. Due to the close
ratios and diversity of texts, to make an implication about this issue is difficult.
However, Text 9 is more complex than other two texts about organ donation and
transplantation that it question the reasons of insufficiency in organ transplantation
and debating the misconceptions and high achievers may think hard on these issues

than low achievers.

5.2.5. Relationship Between PSTs’ Epistemological Beliefs and Evaluation of

Trustworthiness on Different Information Sources

Correlational analyses revealed that there is a small, positive correlation
between PSTs’ simple knowledge and their trustworthiness on author criterion while

reading Text 1 written about climate change. Additionally, a small, positive
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correlation was found between PSTs’ simple knowledge and their trustworthiness on
author criterion when reading Text 7 written about organ donation and
transplantation. Similar with these findings, a small, positive correlation was found
between PSTs’ simple knowledge and their trustworthiness on author criterion when
reading Text 9 written about organ donation and transplantation. A small, positive
correlation was found between PSTs’ simple knowledge and difficulty of Text 4
written about nuclear energy. There is a small, positive correlation between PSTs’
simple knowledge and their trustworthiness on publisher criterion when reading Text
7 written about organ donation and transplantation. These means, as PSTs believe the
simplicity of knowledge, they find Text 4 more difficult, and put more emphasis on
author while reading Text 1, and on publisher while reading Text 7. Schommer-
Aikins (2004) suggested that the students with naive beliefs about knowledge such as
simple knowledge hardly understand complex texts and easily give up on complex
tasks. Thus PSTs’ finding a text more difficult is normal. It is interesting that PSTs’
putting emphasis on both primary source (author) and secondary source (publisher)
since in a similar study it was found that the participants put less emphasis on author
and publisher when judging the trustworthiness on textbook information (Bréten et

al., 2011).

The results of correlational analyses indicated that there is a small, negative
correlation between PSTs’ omniscient authority and their trustworthiness on text type
criterion when reading Text 1 written about climate change which means, as PSTs
believe in omniscient authority, they put less emphasis on text type while reading

Text 1. They would probably put more emphasis on author since they accept the
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author as authority. The results also revealed that there is a small, negative
correlation between PSTs’ omniscient authority and difficulty of Text 2 written about
climate change. Similarly, the results revealed that there is a small, negative
correlation between PSTs’ omniscient authority and difficulty of Text 3 written about
climate change which means as PSTs believe omniscience of authority, they find
texts less difficult. Schommer-Aikins (2004) suggested that the students with naive
beliefs about knowledge (in innate ability, quick learning, simple knowledge and
certain knowledge) hardly understand complex texts and easily give up on complex
tasks. Thus, it is acceptable that PSTs who believe omniscience of the authority

found texts less difficult.

The results of correlational analyses revealed that there is a small, positive
correlation between PSTs’ quick learning and difficulty of Text 1. That means, as
PSTs believe learning is quick, they find Text 1 more difficult. Similarly, A small,
positive correlation was found between PSTs’ quick learning and difficulty of Text 5
written about nuclear energy. That means, as PSTs believe learning is quick, they
find Text 5 more difficult. Additionally, the results showed that there is a small,
positive correlation between PSTs’ quick learning and difficulty of Text 9 written
about organ donation and transplantation which means, as PSTs believe learning is
quick, they find Text 9 more difficult. A small, negative correlation was found
between PSTs’ quick learning and their trustworthiness on author criterion while
reading Text 2 written about climate change. That means, as PSTs believe learning is
quick, they put less emphasis on author while reading Text 2. The students with

naive beliefs about knowledge (in innate ability, quick learning, simple knowledge
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and certain knowledge) hardly understand complex texts and easily give up on
complex tasks (Schommer-Aikins, 2004). These students usually accept the first
information they obtained and do not explore any other sources (Tolhurst, 2007). On
the basis of these statements, PSTs who believe learning is quick may put less

emphasis on many criteria such as author. Thus, this is an acceptable result.

According to the results of correlational analyses, there is a small, positive
correlation between PSTs’ certain knowledge and their trustworthiness on Text 4
written about nuclear energy. That means, as PSTs believe the certainty of
knowledge, they find Text 4 more trustworthy. A small, negative correlation was
found between PSTs’ certain knowledge and their trustworthiness on content
criterion when reading Text 7 written about organ donation and transplantation. That
means, as PSTs believe the certainty of knowledge, they put less emphasis on content
while reading Text 7. Oztiirk (2011) stated that as PSTs believe the certainty of
knowledge, they construct less counterarguments regarding SSI. This statement
supports our finding in that PSTs find a text more trustworthy which means they
construct less counterarguments about nuclear energy issue. Also Schommer-Aikins
and Hutter (2002) stated that the more individuals believe the changing nature of the
knowledge which shows the sophisticated view of certain knowledge, the more they
were likely to accept the multidimensional nature of an issue which in turn ease

individuals’ generation of reasons from different perspectives.

142



5.3. Implications of the Study

The present study has some important implications that should be taken into
consideration by policy makers of PST education, preservice teachers, curriculum
developers and the researchers interested in SSI education, epistemological beliefs,
and the way of evaluation of trustworthiness on different information sources. Many
researchers stated that SSI is a very suitable context to teach and learn science
content, and increase PSTs’ scientific literacy, hence it should be incorporated into
PST education. (e.g., Albe, 2008; Holbrook & Rannikmae, 2009; Kolste et al., 2006;
Sadler, Barab, & Scott, 2007; Sadler et al., 2004; Topgu, Sadler, & Yilmaz-Tiiziin,
2010; Zeidler et al., 2002). Barab and Scott (2006) also stated that students gain
conceptual knowledge and an understanding of the nature of science when working
with SSI. Inclusion of SSI into science curriculum necessitates some changes and
modifications in science teacher education programs such as including courses which
aims to improve PSTs’ using SSI in classroom and managing discussions of SSI.
Teachers play a major role in implementing of SSI into science curriculum and
curriculum changes should be consistent with teachers’ beliefs, values, philosophies,
and their understanding of science (Lee & Witz, 2009). Simmons and Zeidler (2003)
stated that for a teacher’s implementing SSI into science courses, s/he should be
educated as qualified for the using of SSI in science classrooms effectively, s/he
should know the issue well, and s/he should possess the required skills to guide the
classroom during the discussion process. Therefore, universities’ PST education
programs should raise teachers with awareness, theoretical background, and the

application of using SSI in science classes through method courses (Oztiirk, 2011).
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Students’ epistemological beliefs are significantly related with their level of
use of science content knowledge in daily problems (Evcim et al.,, 2011).
Epistemological beliefs are important in SSI education and for development of more
sophisticated epistemological beliefs it is important to design a PST education based
on these beliefs (Baltaci, 2013). Additionally, by adding SSI to science and PST
education curriculum and establishing active learning environments, more
sophisticated epistemological beliefs may be formed. These sophisticated beliefs
may provide a more effective SSI education. PSTs’ epistemological beliefs should be
find out and their reflection on this issue should be provided (Baltaci, 2013). To
make PSTs discuss their epistemological belief systems and learn their point of
views about SSls, proper classroom environments should be constituted in some

courses such as special teaching methods and teaching practice.

Teachers should know about the content they are going to teach and how the
nature of knowledge is different for various content areas (Schmidt, Baran,
Thompson, Koehler, Mishra, & Shin, 2009). The students require a sophisticated and
well-organized content knowledge to have meaningful effects on their practices
relative to SSI (e.g., Dawson & Schibeci, 2003; Patronis et al., 1999; Sadler, &
Fowler, 2006; Yang & Anderson, 2003). PSTs gain content knowledge about
science-related issues using various information sources such as textbooks,
newspapers, scientific magazines, online newspapers etc. Undoubtedly that every
information source cannot be reliable. Hence, teaching students to evaluate the
sources they read considering relevant criteria becomes a highly worthwhile but

difficult educational activity (Braten et al., 2011). PSTs, being future teachers, need
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to become critical readers not only of climate change, nuclear energy, and organ
donation and transplantation texts but of other various of texts they encounter in all
areas, and so that their sourcing skills in multiple-text comprehension needs to be

developed by making regulations in the PST education program.

In summary, epistemological beliefs, evaluation of trustworthiness on
different information sources, and SSI education together have an important role in
PST education. Incorporation of a learning environment feeding these three main

factors into PST education programs would improve SSI education in Turkey.

5.4. Recommendations for Further Research

According to the findings of this study, the following recommendations can
be offered. First, further researches on students’ source evaluation and the role
played by prior knowledge in this process should be conducted. In selecting the texts

for trustworthiness questionnaire, some changes can be made as follows:

different texts about same SSis,

texts about different SSls,

texts about other science topics,

number of the texts for each SSI

can be used to replicate this study to reveal PSTs’trustworthiness on different
information sources, and the correlations among PSTs’ epistemological beliefs and
evaluation of trustworthiness on different information sources. In addition,

trustworthiness questionnaire can be developed by adding some other criteria to
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investigate that to which criteria PSTs put more emphasis while reading the texts.
Also this study showed that high achiever PSTs found all the texts more difficult to
comprehend than low achievers. To investigate the reason of this, further research,

may be a mixed method or qualitative study, can be done.

Second, to have a deeper knowledge about the knowledge levels of PSTs
regarding climate change, nuclear energy, and organ donation and transplantation

regarding, a qualitative study can also be conducted.

Third, this study revealed that PSTs mostly had inadequate knowledge about
organ donation and transplantation while tehir knowledge levels regarding climate
change and nuclear energy are adequate. Thus, PST education should give more

importance to this topic.

Finally, research studies exploring the correlation among PSTs’
epistemological beliefs, knowledge levels about selected SSls and their evaluation of
trustworthiness on different information sources are needed. In this way, the findings

can be utilized while designing an SSI-based science curriculum for PSTs.
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APPENDICES

APPENDIX A

PARTICIPANT PERSONAL INFORMATION SHEET

Sevgili Ogrenciler,

Bu ankete vereceginiz yanitlar, yapilacak olan c¢alismaya Onemli katkida
bulunacaktir. Yanitlariniz1 daha kapsamli degerlendirebilmek i¢in size bir kag kisisel
soru sormak istiyoruz. Bu bdliimde vereceginiz yanitlar kesinlikle gizli tutulacaktir.

1. Cinsiyetiniz:
O Erkek O Bayan
2. Yasmiz:
3. Smifiniz:
O1 Q@ 30 40
4. Mezun oldugunuz lise tiirii:
O Diiz Lise O Meslek Lisesi O Sﬁpe@ise
Fen Lisesi
O O
Anadolu Lisesi Anadolu Ogretmen Lisesi Diger:
5. Annenizin egitim durumu:
O ilkokul O Ortaokul O Lise O Universite (Qisans
usti
6. Babanizin egitim durumu:
O flkokul O Ortaokul O Lise O Universite (Lisans
ustu
7. Lisansta gevre ile ilgili aldigimiz dersler nelerdir?
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APPENDIX B

TURKISH VERSION OF SCHOMMER’S EPISTEMOLOGICAL

QUESTIONNAIRE

Kesinlikle

katilmiyorum

Katilmiyorum

Kararsizim

Katihyorum

Kesinlikle

katilryorum

1. Eger bir seyi anlayabileceksen, onu ilk duydugunda
sana anlamli gelecektir.

2. Kesin olan tek sey, hi¢bir seyin kesin olmadigidir.

3. Okulda basarili olmak i¢in yapacagin en iyi sey ¢ok
soru sormamaktir.

4. Nasil calisman gerektigini anlatan bir ders faydal
olacaktir.

5. Bir kisinin okuldaki egitimden kazanacaklari,
Ogretmenin kalitesine ¢cok baglidir.

6. Okudugun her seye inanabilirsin.

7. Ogretmenlerimin gercekten ne kadar bildigini ¢ok sik
merak ederim.

8. Ogrenme yetenegi dogustan gelen bir kabiliyettir.

9. Neye inandig1 konusunda karar verememis dgretmeni
dinlemek rahatsiz edicidir.

10. Basaril1 6grenciler her seyi cok cabuk anlarlar.

11. Iyi bir 6gretmenin isi 6grencilerini merak ettigi
konulardan uzaklastirmaktir.

12. Eger bilim adamlar1 yeterince siki ¢aligirsa, hemen
hemen her seyin dogrusunu bulabilirler.

13. Bilim otoritelerini sorgulayan insanlar, kendilerine
olmasi1 gerektiginden fazla giivenenlerdir.

14. Farkli konu bagliklarindan, hatta farkli derslerden
o0grendigim bilgileri birlestirmek i¢in elimden geleni
yaparim.
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15. En basarili insanlar 6grenme yeteneklerinin nasil
gelistigini kesfeden insanlardir.

16. Profesorlerin  size anlattiklar1 seyler aslinda
gerceklerinden daha basittir.

17. Bilimsel ¢aligmalarin en 6nemli 6zelligi ¢ok hassas
Olctimler ve dikkatli calismalardan olugsmasidir.

18. Benim i¢in calismak; okudugum seyden, detayl
bilgiler yerine genel bir fikir elde etmektir.

19. Ogretmenler yeri geldiginde en iyi &gretim
metodunun ne olduguna karar verebilmelidirler.

20. Zor bir kitabin boliimlerini tekrar tekrar okumak, o
boliimleri anlamana yardim etmez.

21. Bilim adamlar1 en sonunda dogrular1 bulurlar.

22. Yazarin amacini bilmeden, onun kitabinin vermek
istedigi fikri asla bilemezsin.

23. Bilimsel c¢alismanin en O©nemli kismi, orijinal
diistincesidir.

24. Bir kitabin boliimiinii ikinci kez okumaya zaman
ayirabilirsem, bu ikinci okumadan ¢ok sey 6grenirim.

25. Ogrencinin bir kitaptan sahip olacagi bilginin
miktart daha ¢ok kendi kontroliindedir.

26. Dahi olmanin %10’u yetenek, %90°1 ¢calismaktir.

27. Bilimsel otoritelerin anlasamadiklar1 konular
hakkinda diisiinmeyi ilging bulurum.

28. Herkesin nasil 6grenebilecegini 6grenmeye ihtiyaci
vardir.

29. Kitapta zor bir kavram ile karsilastigin zaman
yapacagin en 1iyi sey kendi kendine anlamaya
caligmaktir.

30. Bir ciimlenin hangi durum i¢in sdylendigini
bilmiyorsan anlagilmas1 zordur.

31. Genellikle 1yi bir oOgrenci olmak, bilgileri
ezberlemeyi gerektirir.

32. Akillilik cevaplar1 bilmek degil, cevaplarin nasil
bulundugunu bilmektir.

33. Kelimelerin ¢cogu tek bir anlama sahiptir.

34. Gergek higbir zaman degismez.

35. Bir insan okudugu seyin ayrintilarini unutsa bile,
eger o konu hakkinda yeni fikirler iiretebiliyorsa o
kisinin oldukca akilli oldugunu diistiniiriim.
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36. Hayatimda zor bir problemle karsilastigimda aileme
danigirim.

37. Tanimlar1 kelime kelime 6grenmek, sinavda basarilt
olmak i¢in her zaman gereklidir.

38. Calisirken belirli (spesifik) gergekleri ararim.

39. Eger bir insan bir seyi kisa bir zaman igerisinde
anlayamazsa, onu anlamak ic¢in c¢alismaya devam
etmelidir.

40. Bazen bir 6gretmenin verdigi cevaplart anlamasan
da kabul etmelisin.

41. Eger tiniversitedeki profesorler bilimsel teorilerden
cok bilimsel gergeklere dayanarak egitim verirlerse,
ogrenciler liniversitelerden daha ¢ok sey dgrenirler.

42. Sonu belli olmayan filmleri sevmem.

43. Bir konuda ilerlemek, gelismek ¢ok ¢aba gerektirir.

44. Kesin cevabi belli olmayan problemler {izerinde
caligmak tam bir zaman kaybidir.

45. Eger bir konuyu iyi biliyorsan, o konu hakkinda
yazilmig  bir  kitaptaki  bilginin  dogrulugunu
degerlendirmelisin.

46. Uzmanlarin tavsiyeleri bile, sik sik sorgulanmalidir.

47. Baz1 insanlar dogustan 6grenme kapasiteleri yeterli
dogarlar, digerleri ise smnirli 6grenme kabiliyetine
mahkimdur.

48. Higbir sey kesin degildir, 6liim disinda.

49. Gergekten zeki 6grencilerin okulda basarili olmalari
i¢in ¢ok siki ¢alismalarina gerek yoktur.

50. Zor bir problem iizerinde uzun zaman g¢ok siki
calismak, sadece gercekten zeki 6grenciler i¢in iyi bir
SONug Verir.

51. Eger bir insan bir problemi anlamak icin ¢ok
calisirsa, kafasi karigsmig bir sekilde bu isi birakacaktir.

52. Bir kitaptan oOgrenebileceginiz bilginin hemen
hemen hepsini ilk okumada edinirsiniz.

53. Genellikle ¢ok zor kavramlari; disaridan gelebilecek
dikkat dagitic1 seyleri azalttiginda ve iyice konsantre
oldugunda 6grenebilirsin.

54. Bir kitab1 anlayabilmenin en iyi yolu kitabin
icindeki bilgileri kendi anlayacagin sekilde tekrar
organize etmendir.
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55. Okulda ortalama bir basariya sahip olan Ogrenci
hayatinin diger kisimlarinda da ortalama bir basariya
sahiptir.

56. Bilgileri diizenli olan bir insan, kafasi bos bir
insandir.

57. Bir alanda uzman olan kisi, o alanda dogustan
kazanilmis 6zel bir yetenege sahiptir.

58. Ders planlaria siki sikiya bagli olan ve 6zenle ders
notlarint organize eden Ogretmenleri gercekten takdir
ediyorum.

59. Fen dersindeki en 1yi sey, bu dersteki cogu
problemlerin sadece tek bir dogru cevabinin olmasidir.

60. Ogrenmek, bilginin yavasca iist iiste insa edildigi bir
islemdir.

61. Bugiinkii bilimsel gergekler, gelecekte hayal iiriinii
veya hikaye olabilir.

62. Kendi kendinize 6grenmenizi saglayan kitaplar ¢cok
fazla yardimci olmaz.

63. Bir konu hakkinda bir kitaptan o6grendiginiz
bilgileri, o konu hakkinda sahip oldugunuz bilgilerle
birlestireceginiz zaman kafaniz karisacaktir.
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APPENDIX C

KNOWLEDGE TEST

CLIMATE CHANGE

1. iklim degisikliginin tanim1 asagidaki siklarin hangisinde dogru verilmistir?

A) Karsilastirillabilir zaman dilimlerinde gozlenen dogal ve dogrudan veya
dolayh olarak kiiresel atmosferin bilesimini bozan insan faaliyetleri sonucunda
iklimde olusan degisikliktir.

B) Atmosfere salinan gazlarin miktarindaki artis nedeniyle, diinya iizerinde yil
boyunca kara, deniz ve havada 6lgiilen ortalama sicakliklarda goriilen artistir.

C) Bir yerde uzun bir sire boyunca gdzlemlenen sicaklik, nem, hava
basinci, riizgar, yagis, yagis sekli gibi meteorolojik olaylarin ortalamasina verilen
addir.

D) Yasam ve insan aktiviteleri lizerindeki etkisini de goz Oniine almak kosuluyla

atmosferin belirli bir anda, belirli bir bolgedeki haline denir.

2. “Diinya atmosferi cesitli gazlardan olusur. Giinesten gelen isinlar, atmosferi
gecerek yeryliziinii 1sitir. Atmosferdeki gazlar, yeryiiziindeki 1sinin bir kismini
tutar ve yeryiiziiniin 1s1 kaybina engel olur. Atmosferin, 15181 gecgirme ve 1s1y1
tutma ozelligi vardir. Isty1 tutma yetenegi sayesinde sularin sicakligi dengede
kalir. Boylece nehirlerin ve okyanuslarin donmasi engellenmis olur. Bu sekilde
olusan, atmosferin 1sitma ve yalitma etkisine ........... etkisi denir.”

Yukaridaki paragrafta bos birakilan yere asagidakilerden hangisi yazilmalidir?

A) Doppler B) coriolis C) sera D) plasebo

3. Kiiresel 1sinma iizerinde etkili oldugu bilinen en 6nemli gaz asagidakilerden
hangisidir?
A) Karbondioksit  B) Diazot monoksit ~ C) Kiikiirt heksaflorid D) Oksijen
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4. Asagidakilerden hangisi bir sera gazi degildir?
A) Karbondioksit B) Oksijen C) Metan D) Ozon

5. Gegmis donemde biiyiik boyutlu iklim degisikliklerinin meydana gelmis oldugu
bilinmektedir. Bu degisimlerin ¢ogu astronomik ve jeofiziksel olarak izah
edilebilmekte ve dogal nedenlere dayanmaktadir. Son yillarda sik¢a giindeme
gelen giinlimiize ait iklim degisiminin ise insan aktivitelerinden kaynaklandigina
dair belirtiler mevcuttur.

Asagidakilerden hangisi insan aktivitelerinin neden oldugu olaylardan biri
degildir?

A) Fosil yakitlarinin yakilmasi C) Ormanlarin yok edilmesi

B) Sanayilesmenin artmasi D) Volkanik aktiviteler

6. Kiiresel 1sinma, asagidaki olaylardan hangisine sebep olur?
A) Niifus artis1 C) Sera gazi saliniminin artmasi

B) Ozon tabakasinin incelmesi D) iklim degisikligi

7. Asagidaki olaylardan hangisi iklim degisikligine sebep olan faktdrlerden bir tanesi
degildir?
A) Yenilenebilir enerji kaynaklarimin kullanilmasi B) Yanlis arazi kullanim

C) Sera gazlarinin normal seviyenin iizerine ¢ikmasi D) Ozon tabakasindaki incelme
8. Asagidakilerden hangisi iklim degisikligine neden olan dogal (dogrudan insan

kaynakli olmayan) etmenlerden birisidir?

A) El Nino olaylar B) Fosil yakitlar C) Niifus artis1 D) Sera gazlan
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9. “Bircok tilkede ¢opliiklerin biiyiik yer kaplamasi sorun yaratmaktadir. Organik
coplerden pek cogu ayrisarak biiyilk miktarda ............... salgilamakta, bu gaz da
Ozellikle 1yi havalandirmasi olmayan ve kontrol altinda tutulmayan eski ¢opliiklerde
patlamalara ve icten yanmalara neden olmaktadir. Atmosfere salinan bu gazin orani
artmakta ve bunun sonucu olarak da sera etkisi tehlikeli boyutlara varmaktadir.”
Yukaridaki metinde bos birakilan yere hangi kelime gelmelidir?

A) karbondioksit B) metan C) azotoksit D) su buhari

10. Asagidakilerden hangisi iklim degisikliginin olas1 bir sonucu olamaz?

A) Niifus artisi C) Kuraklik

B) Seller D) Yagisin bazi bolgelerde artarken bazi bolgelerde azalmasi

11. Atmosfere verilen gazlarin sera etkisi yaratmasi sonucunda, diinya atmosferi ve
okyanuslarinin ortalama sicakliklarinda belirlenen artisa verilen isme ne denir?

A) Geri dontligiim B) Iklim C) Erozyon D) Kiiresel 1sinma

12. Asagidakilerden hangisi iklim degisikliginin insan sagligina etkilerinden biri

degildir?
A) AIDS C) Deri kanseri riskinin artmasi
B) Su ile bulasan hastaliklar D) Kalp damar hastaliklarina duyarliliklar

13. Asagidakilerden hangisi atmosferdeki karbondioksit miktarni artirmaya neden

olmaz?
A) Orman yanginlar1 C) Yanlis toprak kullanimi
B) Yagmur yagmasi D) Fosil yakitlarin yanmasi

14. Asagidakilerden hangisi kiiresel 1sinmanin potansiyel etkilerinden bir tanesi
degildir?

A) Dogal yasam alanlarinda kayiplar C) Su kaynaklari i¢in rekabet

B) Salgin hastaliklar D) Tiir cesitliliginde artis
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15. Kiiresel 1sinma ve iklim degisikliginin etkilerini azaltmak i¢in asagidakilerden
hangileri yapilabilir?

I. Enerji dostu ampuller kullanilmalidir.

II. Vantilator yerine klima kullanilmalidir.

III. Evler 1s1 kaybina kars1 yalitilmalidir.

IV. Toplu tasima araglar tercih edilmelidir.

V. Bulasiklar makinede degil elde yikanmalidir.

VI. Geri doniisiim yapmaya 6zen gosterilmelidir.

Al llTvelV B) II, IV, Vve VI C) I, I IV veVI D)1, IV veVI

NUCLEAR ENERGY

1. Asagidakilerden hangisi yenilenebilir bir enerji kaynagidir?

A) Kémiir B) Petrol C) Niikleer enerji D) Jeotermal enerji

2. Niikleer enerji nedir?

A) Agir radyoaktif atomlarin bir nétronun carpmasiyla daha kiiciik atomlara
boliinmesi veya hafif radyoaktif atomlarin birleserek daha agir atomlan
olusturmasiyla ortaya ¢ikan c¢ok biiyiik miktardaki enerjidir.

B) Yerkabugunun ¢esitli derinliklerinde birikmis olan 1sinin olusturdugu, kimyasallar
igeren sicak su, buhar ve gazlardan kaynaklanan enerjidir.

C) Kimyasal tepkime sonucu ortaya ¢ikan enerjiye denir.

D) Bir maddenin molekiillerinin bagka bir madde molekiilleri ile yaptig1 reaksiyon

sonucu ortaya ¢ikan 1s1 enerjisine denir.
3. Radyoaktif atiklar nasil saklanir?

A) Denize birakilir. B) Cesitli islemlerden gegirilip depolanir.
C) Yakilarak gomiiliir. D) Cope atilir.
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4. Asagidaki aciklamalardan hangisi radyasyonun tanimidir?

A) Niikleer santrallerin diger adidir.

B) Elektromanyetik dalgalar veya parc¢aciklar bicimindeki enerji yayihimi veya
aktarimdir.

C) Sagliga zararli, elektronik aletlerde sik¢a bulunan radyoaktif isinlarin diger adidir.

D) Bir enerji tiirtidiir.
5. Asagidakilerden hangisi radyoaktif madde semboliidiir?

A

A) B) ﬁ @

D)

6. “Niikleer gii¢ santrali .......... enerjiyi ........... enerjiye doniistiirlir.” climlesinde bos
birakilan yerlere asagidaki kelime ciftlerinden hangisi getirilmelidir?

A) kimyasal, fiziksel C) fiziksel, niiklee

B) niikleer, elektrik D) elektrik, kimyasal

7. Asagidaki santrallerden hangisinde radyoaktif maddeler yardimi ile elektrik
enerjisi elde edilir?
A) Niikleer santral C) Hidroelektrik santrali

B) Termik santral D) Jeotermal santral
8. Radyoaktif cekirdeklerin kararli yapiya gecebilmek i¢in disart saldiklart hizl
parcaciklar ve elektromanyetik dalga seklinde tasinan enerjilere ........... denir.

A) Kinetik Enerji B) Potansiyel Enerji ~ C) Niikleer Enerji D) Radyasyon

9. Asagida verilen niikleer santrallerden hangisinde (heniiz) bir felaket

yasanmamigtir?
A) Cernobil Niikleer Santrali C) Oldbury Niikleer Santrali
B) Fukusima Niikleer Santrali D) Three Mile Island Niikleer Santrali
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10. Asagidakilerden hangisi giiniimiizde niikleer gii¢c santrallerinde kullanilan yakit
tiirlerinden bir tanesi degildir?

A) Sodyum B) Toryum C) Uranyum D) Pliitonyum

11. Bir niikleer gii¢ tesisinin kurulabilmesi i¢in bazi 6zelliklere dikkat edilmelidir.
Asagidakilerden hangisi bir yere niikleer gili¢ tesisi kurmak igin gbz Oniinde
bulundurulmasi gereken konulardan biri degildir?

A) Deprem olma ihtimalinin diisiik olmas1  C) Kurak yer olmasi

B) O yerdeki niifus yogunlugunun az olmast D) Meteorolojik sartlarin uygun olmasi

12. Ulkemizde niikleer teknoloji hangi alanda heniiz kullanilmamaktadir?

A) Endiistri B) Tip C) Arastirma ve egitim D) Elektrik iiretimi

13. I. Koruma kabugu
II. Yakit deposu
III. Elektrik jeneratdrii
IV. Buhar tribiinii

Kapali bir niikleer santralde yukarida verilen yapilardan hangileri bulunur?

A) lve lll

B) Il ve IV

C) LI I velV
D) I, Il ve IV

14. Niikleer enerjinin olugsmas i¢in ii¢ reaksiyondan biri gereklidir. Asagidakilerden
hangisi bunlardan biri degildir?

A) Fiizyon reaksiyonu

B) Fisyon reaksiyonu

C) Yarilanma reaksiyonu

D) Kimyasal reaksiyon
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ORGAN DONATION AND TRANSPLANTATION

1. Asagidakilerden hangisi bir kisinin organ bagis1 yapabilmesi i¢in gerekli yasal
sartlardan bir tanesi degildir?

A) 18 yasin1 doldurmus olmak

B) Akil sagliginin yerinde olmasi

C) Iki birinci dereceden akrabay1 sahit olarak bulundurmak

D) Saghk raporu almak

2. Organ nakli ile ilgili verilen asagidaki bilgilerden hangisi dogrudur?

A) Nakilden sonra kisi eski isgiicline geri donemez.

B) Giinlimiizde kalp kapagi nakli heniiz yapilamamaktadir.

C) Alict ve vericinin kan gruplart uyumsuz ise organ nakli gergeklesemez.

D) Akraba dis1 bir kisiden organ nakli miimkiindiir.

3. Organ dondrii yasayan kisi veya kadavra olabilir. Ancak ¢esitli nedenlerden dolay1
baz1 organlarin nakli yalnizca kadavradan veya yasayan kisiden yapilmaktadir.
Asagidaki doku ve organlardan hangisinin naklinin yapilabilmesi i¢in donériin canli
olmasi sarttir?

A) Karaciger B) Kalp C) Kemik iligi D) Kornea

4. “Baz1 bobrek hastalar1 vericileri olmasma ragmen kan ve doku uyusmazlig
nedeniyle kendi vericilerinden bobrek alamamaktadirlar. Aym1 durumdaki iki ¢ift
arasinda birinin vericisinden digerinin alicisina bobrek nakli yapilmasina
...................... denilmektedir.”

A) capraz nakil B) degisim C) ¢iftli organ nakli D) caprazlama

5. Organ bagisi islemi asagidaki kurumlardan hangisinde yapilmamaktadir?
A) Saghk Bakanhgi’nda C) Organ nakli yapan merkezlerde
B) Hastanelerde D) Organ nakli ile ilgilenen vakif, dernek gibi kuruluslarda
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6. Ulkemizde Organ ve Doku Nakli hizmetleri, 1979 yilinda vyiiriirliige giren hangi
kanun ile yiiriitiilmektedir?

A) Organ Bagis1 ve Nakli Kanunu

B) Organ ve Doku Alinmasi, Saklanmasi, Asilanmasi ve Nakli hakkinda Kanun
C) Organ ve Doku Bagisi ile Nakli Hakkinda Kanunu

D) Organ ve Doku Alinmasi ve Nakli Kanunu

7. Asagidaki organlardan hangisinin nakli gliniimiizde heniiz yapilamamaktadir?

A) Akciger B) Beyin C) Karaciger D) Bobrek

8. Asagidakilerden hangisinin naklinin kesinlikle kadavradan yapilmasi
gerekmektedir?
A) El B) ince bagirsak C) Pankreas D) Deri

9. Doku ve organ nakli ile ilgili asagida verilen bilgilerden hangisi yanlistir?
A) Alict ve verici arasinda doku uyumu olmasa bile nakil yapilabilir.

B) Hepatit B olan hastalar da nakil olabilir.

C) Belli kosullarda kanser hastalar1 da nakil olabilir.

D) Goniillii olan her birey verici olabilir.

10. “Vicudumuzdaki bir organin gorevini yapamamasinad ...........................
denir. Bu organlar kalp, karaciger, bobrek ve pankreas gibi hayati organlar olabilir.
Bu bozukluk, sonunda tiim organlar1 etkilemekte ve insanlarimiz Olmektedir.
Ulkemizde yaklasik 40 bin kisi bu durum ile yasam miicadelesi vermektedir.”

A) organ bagisi  B) organ eksikligi  C) organ yetmezligi D) organ nakli

11. Asagidakilerden hangisi, bir naklin basarili olmasini saglayan etkenlerden biri
degildir?

A) Ameliyata girecek olan ekibin tecriibeli, deneyimli ve bilgili olmasi

B) Hastanenin fiziki ve tibbi kosullarinin iyi olmast

C) Nakil 6ncesi ve sonrasinda hastanin yakin takibi

D) Ameliyatin 6zel bir hastanede yapilmasi
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12. Herkes verici olamaz. Asagidakilerden hangisi, verici olmak i¢in gereken
kriterlerden birisi degildir?

A) 50 yasin1 gegmemis olmak C) Kalp hastas1 olmamak
B) Goniillii olmak D) Seker hastas1t olmamak

13. Organ bagis1 ve nakli ile ilgili agagida verilen bilgilerden hangisi dogrudur?

A) 90 yasindaki bir kisinin kalp, karaciger, bobrek gibi hayati organlar1 bir ¢ocuga
nakledilebilir.

B) Hepatit C hastalar1 verici olabilir.

C) 18 yas alti beyin oliimii gerceklesmis bir kisinin organ(lar)1 nakil i¢in
kullanilabilir.

D) Bitkisel hayata girmis bir kisinin organlar1 alinabilir.
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APPENDIX D

READING TEXTS ABOUT THE THREE SOCIOSCIENTIFIC ISSUES

CLIMATE CHANGE TEXTS

Metin-1:11/12/2012; Belkis Gékbulut, Bogazici Universitesi Iklim Degisikligi
Calisma Grubu

Bilim insanlarinin kiiresel 1sinma hakkindaki ortak goriisiic [IPCC 2007
raporunda acik¢a ifade edildi: “Giiniimiizde yasanmakta olan kiiresel iklim
degisikliginin sebebi ¢ok yiiksek ihtimalle insanlarin ¢esitli islemler sonucu cevreye
yaydiklart sera gazlaridir.” Kiiresel 1sinmada en 6nemli etken olan karbondioksitin
atmosferdeki orani, fosil yakitlarin kullanilmasiyla, en yliksek seviyeye ulasti ve
yeryliziinden yayilan 1sinin uzaya kagmasini engelleyerek son 100 yilda 0,7 C°
sicaklik artisin1 beraberinde getirdi. Tarih boyunca yasanmis iklim degisiklikleri
tamamen dogal kaynakliydi. Giines aktivitelerindeki degisim bunlarin olusumunda
onemli faktordii. Giinesin manyetik alanindaki degisimler gilines lekelerinin artmasi
veya azalmasina neden olur, bu da giinesin yaydig1 enerji miktarini degistirir. Son 30
yildir diinyaya ulasan enerji miktar1 uydularla lgiiliiyor. Olgiimler giinesten gelen
enerjinin azaldigin fakat diinyanin 1sinmaya devam ettigini; daha az enerji almasina
ragmen atmosferdeki sera gazlarinin artmasi nedeniyle 1sinin diinyada daha cok
hapsoldugunu gosteriyor. Atmosfere her giin milyarlarca ton karbondioksit
saldigimizi ve glines aktivitelerinin normal dongiisii icinde yeniden artmaya
baslayacagim1i goz Oniinde bulundurdugumuzda bu artisin  katlanarak devam

edecegini unutmamaliy1z.

Bilimin agik¢a kabul ettigi gercege ragmen, kisisel ¢ikarlarini insanligin
varligindan iistiin tutanlar rahatint bozmamak i¢in kiiresel 1sinma ve ardindan gelen
felaketlerin nedenini giinese baglamaktan c¢ekinmiyor. Hiikiimetler siyasi

menfaatlerini Ustlin gorerek sera gazi salinimini azaltmaktan, enerji verimliligi
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politikalar1 uygulamaktan wuzak duruyor. Fakat bilim, insanhigin gercekle
yiizlesmezse kendi sonunu hazirladigin1 gozler oniline seriyor; kiiresel 1sinmanin

sebebi biziz!

Metin-2: 05.07.2011; Prof. Dr. Tuncay Neyisci, Akdeniz Universitesi Cevre

Sorunlart Arastirma ve Uygulama Merkezi Miidiirii

Bugiine kadar yasanmis en sicak 10 yil, 90’11 ve 2000’11 yillar. Bu 1sinmanin
kiiresel 1si1nma yani karbondioksit emisyonu ile ilgili oldugu séylendi. Hiikiimetler
arasi iklim degisikligi panelinde sunulan raporda da var. Ancak o raporun i¢inde olup
da bilim adamlarina yansitilmayan bagka bir goriis daha var. O da bu i1sinmanin
Gilines’ten Diinya’ya gelen enerjiyle ilgili oldugu yoniinde. Bu sicaklik belli
donemlere kayiyor, bunun yagislar iizerinde de etkisi oluyor, orman yanginlari
tizerinde de. Giines’teki bu s6z konusu patlamalarin emisyonla bir ilgisi olmadigi
icin de hangi mevsimde olacaklart belli olmuyor. Emisyona, kiiresel 1sinmaya bagl
olsayd1 o zaman neden soguk kis gecirdik? iklimsel anormallikler s6z konusu, bunda
en biiyiik pay giinesten yeryiiziine ulasan enerjiyle ilgili. iklimlerin kaymasinda bu
en Onemli etken. Yazin ortasinda saganak yagislar, kisin acan giinesler hep bu
yiizden. Bunlar kiyamet alameti degil, s6z konusu rapora bakilsin, bize yanlis hedef

gosteriliyor.
Metin-3: 06.2005; Bilim ve Teknik dergisi, Elif Yilmaz

Iklimimiz degisiyor! Diinyamiz bin yildan uzun siiredir, gegtigimiz 30 yil
icinde 1sindig1 kadar hizli 1sinmadi ve en sicak 3 giin 1998’den sonra kaydedildi.
Iklim sisteminin dengesi, dogal veya insan etkisiyle ortaya ¢ikan bazi zorlamalara
ugradiginda bozulabiliyor. Dogal etmenler, giines 1s1mast miktarindaki dogal
oynamalar, volkanik patlamalarla atmosfere yayilan tozlar veya okyanus akinti
sistemlerini ve atmosferdeki riizgarlari etkileyen kita hareketleri gibi, insan etkisiyle
ilgili olmayan nedenlerden ortaya cikiyor. Insan etkinlikleriyle ortaya cikan
etmenlerse daha ¢ok, sera gazlarinin atmosferdeki miktarini artiran ve atmosferin en
alt tabakasi olan troposfer kimyasinin degisimine neden olan etkinlikler. Sanayi

devrimiyle birlikte kent niifuslarinin ve fosil yakit tiiketiminin artmasina bagl olarak,
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atmosfere salinan sera gazlarinin miktarinin da 6énemli dlgiide arttigina dikkat ¢eken
bilim insanlari, bunun kiiresel 1sinmaya yol agabilecegini soyliiyorlardi.
Atmosferdeki karbondioksit, su buhari, ozon, metan, azotoksit ve kloroflorokarbon
gazlarinin miktarlarindaki artig, diinyadan atmosfere geri yollanan giines 1silarinin
daha fazla tutularak yeniden atmosfere yayilmasi ve bu da, ortalama sicakligin
artmast anlamina geliyor. Son yillarda, insan etkinlikleriyle kiiresel 1sinma arasinda

dogrudan bir iliski oldugunu kanitlamaya yonelik bir¢ok arastirma yapiliyor.

NUCLEAR ENERGY TEXTS
Metin-1: 21.03.2013; Prof. Dr. Deniz Ulke Aribogan

Enerjide disa bagimhihig gittikge artan Tiirkiye’de, bagimsizligin 6n
kosullarindan biri niikleer enerjidir. Yiiksek maliyetli yatirirm gibi goriinse de,
kendisini kisa siirede amorti edebilen niikleer reaktorler, elektrik tiretiminde ulkelere
cag atlatabilecek verimlilige sahip. Avrupa’da 2011 yili itibariyle 195 niikleer reaktor
bulunuyor. Petrol kaynagina sahip olmayan iilkeler acisindan bu c¢ok avantajli ve
Ozglrlestirici. Avrupa'da niikleer giivenligi saglayan 6nemli hususlar teknoloji ve
zeminin deprem giivenligine sahip olmasi. Niikleer reaktorler agisindan en yiiksek
riski depremler ve yliksek imha giiciline sahip silahlar olusturuyor. Teror eylemleri ve
savag ortamlar1 insan eliyle yaratilan tehlikeler arasinda. Avrupa artik kendini
bunlardan 6nemli 6lgiide muaf sayiyor. Bir isletim hatasina kars1 en yiiksek giivenlik
tedbirler1 alinmis durumda. Ancak Japonya'daki deprem, tsunami ve niikleer
sizintidan sonra Almanya niikleer insaat siireglerini durdurdu. Eski reaktorlerin devre
dis1 birakilmasi, yenilerinin daha 6zenle insa edilmesi gerektigi konusuluyor. Bundan
sonra niikleer karsit1 lobinin daha da etkin hale gelecek ve niikleer yatirnm yapmak

isteyen hiikiimetlerin isi artik daha zor olacak.

Bir iilkede niikleer reaktdr olmamasi, o iilkenin niikleer kazalara karsi

giivende olacagini gostermez. Tiirkiye sinirlarinda reaktorler var. Cernobil'in etkisini
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kilometrelerce Otede olmasina ragmen derinden hisseden bir iilke olarak, olasi

kazalardan nasil etkilenecegimizi simdiden tahmin edebiliriz.

Niikleer enerji giivenli bir ortam saglandiginda temiz bir enerji olabilir. Giiglii
bir Tiirkiye i¢in enerji bagimsizligr ¢ok onemlidir. Lakin konu, bir aksilik halinde
koca bir iilkenin yok olusuna neden olabilecek kadar ©6nemli oldugundan,
derinlemesine tartisilmasi ve risklerle kazanglarin hesaplanmasi gereklidir. Dogru
teknoloji, dogru yer ve dogru isletmeciligin bulustugu bir 6rnek yaratamazsak, biiyiik

bir tehlike kapimizda demektir.
Metin-2: 10.2008; Greenpeace

Niikleer enerji iklim degisikligine karst alinacak Onlemlerden bizi
uzaklastiracak pahali ve tehlikeli bir unsurdur. Sera gazi salinimlarini diistirme
hedeflerine ancak gecerliligi kanitlanmis yenilenebilir enerji kaynagi secenekleri ve
enerji verimliligiyle ulasmak miimkiindiir. Uluslararasi Enerji Ajansi’nin 2008
senaryosu, yenilenebilir enerji kaynaklarinin sera gazi indirimine olan katkisinin
niikleer enerjiye gore dort kat fazla oldugunu, esas potansiyelinse verimlilikte

yattigin1 géstermektedir.

Niikleer enerji Onlimiize kabul edilemez saglk, giivenlik sorunlari
koymaktadir. 1klim degisikliginin etkileri arttikga, niikleer enerjiye bagh riskler de
artmaktadir. Ornegin, niikleer enerji santrallar1 biiyiik miktarda sogutma suyuna
gereksinim duymaktadir. iklimi degismekte olan diinyada daha sik meydana gelecek
seller nedeniyle reaktorleri sogutmak igin kullanilacak su miktarinin azalmasi
santrallarin kapanmasina, bu da elektrik kesintilerine ve giliven sorununa yol
acacaktir. Niikleer tesislerde kazalar hep olur. Chernobil kazasi, 120,000 km? den
fazla bir alam kirletmis ve kirlilik Lapland ve Iskogya gibi uzak noktalara kadar
ulagmistir. Kayip sayis1 100.000°in lizerindedir. Milyarlarca dolara ve yillardir siiren
aragtirmalara karsin niikleer enerjinin iirettigi tehlikeli radyoaktif atiklarla miicadele
etmenin gilivenli bir yolu yoktur. Ortalama bir niikleer reaktor her yil yiliksek
radyoaktivite igeren 20-30 ton kullanilmis yakit iiretir. Bu yakitlar ylizbinlerce yil

radyoaktif olmay1 siirdiiriir. Niikleer genisleme niikleer silah yapimi ve terdérizm
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firsatlarin1 6nemli Ol¢iide artirarak kiiresel giivenligi tehlikeye sokar. Gelismekte
olan iilkelerde kurulan santraller ulusal borcu ciddi sekilde artirmistir. Filipinler’de
hi¢ devreye alinmayan santral son 20 yilda iilkenin en 6nemli dis bor¢ kalemi

olmustur. Borcun 6denmesi, is basladiktan 32 yil sonra bitmistir.
Metin-3: 01.2007; Prof. Dr. Siimer Sahin, Gazi Universitesi

Tiirkiye, niifusu ve jeopolitik konumu nedeniyle hayati 6neme sahiptir.
Varligint ve istiklalini koruyabilmesi igin yiiksek teknolojiye sahip olmalidir.
Niikleer teknoloji de bilinen en ileri teknoloji oldugu icin, Tiirkiye'nin bu diizeye
mutlaka gecis yapmasi gerekiyor. Niikleer silah konusundan kesinlikle uzak durarak,
elektrik {iretimi i¢in ticari maksatlarla niikleer teknolojiye geg¢ilmelidir. Niikleer
enerjide, cekirdek parcalanmasiyla agiga ¢ikan enerji reaksiyonunda, kimyasal
enerjinin 100 milyon katin1 elde ediyorsunuz. Elde ettiginiz sonug size alabildigine
genis imkanlar sunuyor. Su an uzay teknolojisindeki enerji, kimyasal yollarla
saglantyor. diger gezegenlere gitmek, oralara insan gondermek isterseniz, muhakkak
niikleer enerjiye ihtiyaciniz var. Yani niikleer teknolojiniz olmadan ileri uzay

teknolojisine sahip olamazsiniz.

Tiirkiye'nin bagimliligini isteyenler niikleer enerjiyi istemiyor. Tirkiye gibi
iilkelerde, bilhassa dis giicler tarafindan desteklenen birtakim dernek, kurum ve
kurulusglar, petrol ve komiir kartelleri Tiirkiye bu ileri teknolojiye gegmesin diye bu
propaganday1r yapar. Tiirkiye'nin niikleer enerjiye ge¢mesinden rahatsiz olan
gruplarin adini, bu tlkenin kalkinmasimi ve ileriye gitmesini istemeyenler olarak
koyabiliriz. Ornegin Rus dogalgaz karteli niikleer enerjiyi istemez ¢iinkii Tiirkiye

dogalgazda Rusya'ya bagimli hale geldi.

Atigin yeniden degerlendirilmesi biitiin reaktorler i¢in gecerli ve miimkiin.
Giliney Afrika'daki istlin teknolojinin hem ucuz olmas1 bekleniyor, hem de yakit
problemini hallettigi goriiliiyor. Cevre ve emniyet yoniinden son derece iistiin bir
reaktor. General Atomic'in gelistirdigi buna benzer bagka bir reaktor tiirlinde de
toryumun kullanilmast miimkiin. Hindistan'a goére Tiirkiye, toryum rezervlerinde

diinyada birinci, onlar ikinci.
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ORGAN DONATION AND TRANSPLANTATION TEXTS

Metin-1: 02.06.2012; Memorial Atasehir Hastanesi Organ Nakli ve Genel Cerrahi
Boliim Baskani Prof. Dr. Kamil Yal¢in POLAT

Tiirkiye, saglik alaninda son 10 yilda onemli yerlere geldi. Karaciger ve
bobrek nakli i¢in hastalarimiz artik yurt digina gitmiyor. Aksine yurt digindan
hastalar Tiirkiye'ye nakil olmaya geliyor. Tiirkiye 6zellikle canli karaciger naklinde
diinya tiglinciisii durumuna geldi. Ama organ nakli sadece bir ameliyat degil sosyal
bir olay. Insanlar &lecek ya da bir sekilde hayatina devam edecek. Onun i¢in organ
nakli ¢ok Onemseniyor. 21. ylizyillda da organ nakli hep 6n planda olacak. Yiiz,
bagirsak, kol nakilleri yapilmaya baslandi. Tiirkiye'de bobrek ve karaciger nakli artik

rutin ameliyatlar. Hastanemizde her hafta iki karaciger nakli yapiliyor.

Diinyada hasta sayisi siirekli artmakta fakat yeterli organ bulunamamaktadir.
Bobrek hastalari icin diyaliz sanst var. Ama karaciger i¢in bdyle bir tedavi yontemi
yok. Bu yiizden organ nakli yapmak zorundayiz. Organ naklini kadavradan yapmak
esastir. Tiirkiye'de kadavra bulamiyoruz, yilda 6liip organini bagislayan kisi sayisi
300-400 arasinda. Yilda ortalama 1900 hastaya nakil yapilamiyor. Yani yillik 2500
nakil yapmamiz gerekiyor. Organ bagisinin 6nemini anlatamamisiz. En ¢ok hasta

yakinlar1 organ naklinin 6nemli oldugunu biliyor.

Organ bagis1 ve nakli internetten takip edilebiliyor. Kimsenin torpilli birine
organ takma sans1 yok. Kadavra sirasina giren her hastanin bakanlikta puan1 ve adi
var. Bakanlik bize isim yolluyor. Su karacigeri su 5 hastadan birine takabilirsiniz

diyor. Yani kimse kimsenin 6niine gecemez, hakkini elinden alamaz.
Metin-2: 14.02.2013; Tiirk Bobrek Vakfi Baskan: Timur ERK

Organ bagis1 konusunda son derece sistemli ¢alismalar yiiriiterek bir biling
yaratmayl hedeflesek de, organlarmi satmak i¢in basvuranlarin = sayisini

diistiremiyoruz. Son gilinlerde TV kanallarinda yaymlamaya baglayan ve organ
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bagisina dikkat ¢ceken 'Beni Bagislaym' adli kamu spotu, organ bagisi konusunda
bagvurulart arttirdi. Ancak yine de neredeyse her giin gelen 'Bobreklerimi Satmak

Istiyorum' basvurularii azaltmadi.

Ulkemizde organ naklinin iki sekilde yapilmasi yasaldir. Birinci yol, canli
vericiden 4. dereceye kadar kan bagi olan akrabalar arasinda yapilan bagis ile akraba
dis1 ancak Saglik Bakanligi etik kurullar tarafindan onaylanmis kisiler arasinda
yapilan bagistir. ikinci yol, beyin &liimii gergeklesmis kadavradan yapilan bagisla
yapilan nakildir. Bu yollarin disinda organ nakli ve organ ticareti yapilmasi

kesinlikle yasaktir ve sugtur.

Bobregini satmak isteyen kimselerin ulastiklari ilk nokta Tiirk Bobrek Vakfi
olmaktadir. Tiirkiye'de organ nakillerinde en biiyiik sorun kadavradan ¢ok az nakil
yapilmasidir. Tiirkiye Cumhuriyeti sinirlarinda, sadece Saglik Bakanligi tarafindan
ruhsatlandirilan organ nakil merkezlerinde, belirli yasal ve tibbi sartlarin saglanmasi
halinde organ nakli yapilabilir. Yapilan organ nakillerine iliskin her tiirlii veri diizenli
olarak Saglik Bakanligi'na bildirilmek zorundadir ve tim islemler bakanlik
tarafindan denetlenmektedir. T.C. Saghik Bakanligi tarafindan ruhsatlanmamis
yerlerde yapilan her tiirlii tibbi miidahaleler, su¢ ve insan sagligi agisindan ciddi
riskler olusturur. Size yasadist yollar1 Onererek sahte vaatler sunan kisiler
dolandiricidir. Siz, bir bobreginizi verip karsiliginda para kazanip borglarinizi
kapatma ve ailenize destek olma hayali kurarken, hayatimizi riske atmis ve sug

islemis oluyorsunuz.
Metin-3: 06.05.2001; Bilim ve Teknik Dergisi yazart Ferda SENEL

Bobrek yetmezliginin en ¢ok tercih edilen tedavi sekli olan bdbrek nakli,
tilkemizde halen gereksinimi karsilayabilecek sayida yapilmiyor. Bunun en 6nemli
nedeni, yeterli sayida organ bulunamamasi. Ulkemizdeki bobrek nakillerinin ancak
%15°1 kadavradan alinan bobreklerle gergeklestiriliyor. Geri kalanlarsa akrabalar
aras1 nakiller. Kadavradan organ bagis1 bat1 iilkelerine gore iilkemizde ¢ok daha az
sayida. Kadavradan organ bagisinin yetersizliginin en onemli nedeni kiiltiirel ve

egitimsel farkliliklar.
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http://www.haberturk.com/saglik/etiket/sa%C4%9Fl%C4%B1k_bakanl%C4%B1%C4%9F%C4%B1

Organ sikintis1 tiim diinyada var olan bir sorun. Akrabalardan ve kadavradan
organ bagisini artirmak i¢in iilkeler ¢esitli onlemler aliyor. Ekonomik zorluklara
bagli olarak gelisen materyalist yasam bi¢iminin sonucunda vurgusu artan “ben”
kavrami da bagis azliginin bir nedeni olabilir. Bu iilkelerde canlilar arasi1 nakilleri
artirabilmek i¢in yogun ¢aba harcaniyor. Akrabalarina veya sevdiklerine bobrek
bagislamak isteyen kisilerin kafalarindaki 6nemli sorulardan biri “acaba bobregimin
birini bagislarsam geri kalan bdbrek bana yeter mi?” sorusu. Bu konu toplumun
bilinglendirilmesi, canlidan bobrek nakillerini artirmak acisindan ¢ok énemli. Insan,
bobreklerinden birini degil, iki bobreginin toplam %70 ‘ini bile kaybetse, geri kalan
kisitm kani siizmeye yeter. Bobreklerden biri digerinin yedegi gibidir. Biri
alindiginda geriye kalan bobrek digerinin de gérevlerini iistlenir ve zaman igerisinde
yaklasik olarak normal boyunun iki katina ¢ikar. Uzun siireli takiplerde tek bobregini

veren insanlarin yasam siire ve kalitesi, iki bobrekli insanlardan farkli degil.
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APPENDIX E

TURKISH VERSION OF THE TRUSTWORTHINESS QUESTIONNAIRE

Asagida, az once okumus oldugunuz dokuz metin listelenmistir. Size, her bir metin ile
ilgili olarak metnin giivenilirligini ve zorlugunu nasil degerlendirdiginize dair
sorular sorulmaktadir. Sorulari cevaplandirirken metinlere geri donmeyiniz.
Sorulart cevaplandirmadan once her bir metnin kisa agiklamasi verilecektir.

Iklim degisikligi

Metin-1, bir internet sitesinden (www.yesilgazete.org) alinmistir. Bogazigi
Universitesi Iklim Degisikligi Calisma Grubu iiyesi Belkis Gokbulut tarafindan
yazilmis, 2012 yilinda yayimlanmustir.

Metin, kiiresel 1sitnmaya insan aktivitelerinin sebep oldugu ile ilgilidir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?
Cok kiiciik bir olgiide Cok biiyiik
bir Olgiide

1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni

derecelendirirken, asagidaki kriterleri ne

oOl¢iide baz aldiniz? Cok kiigiik Cok biiyiik

bir Olcilide Bir olciide

1.  Metni kimin yazdigi............c.c..oooiii 123456789 10
2. Metni yayimlayan organ

(Www.yesilgazete.org)........ccoevvrereneeeennnn. 123456789 10
3. Metnin tiirii (blog yazist).............ceveeeeeeee. 12 3 45 6 7 8 9 10
4. Metnin igerigi.........cccocevveeeeneeeeenen... 12 3 45 6 7 8 9 10
5. Iklim degisikligi konusundaki kendi

GOTUSUM.eee e 123456789 10
6.  Metnin yayimlandigi tarih....................... 123456789 10

Bu metni anlamak ne kadar zor oldu?
Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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klim degisikligi

Metin-2, bir internet sitesinden (www.haberturk.com) alimmistir. Akdeniz
Universitesi Cevre Sorunlar1 Arastirma Merkezi Miidiirii Prof. Dr. Tuncay Neyisci
tarafindan yazilmis, 2011 yilinda yayimlanmastir.

Metin, kiiresel isitnmanin Giines 'ten Diinya’ya gelen enerji ile ilgili oldugundan séz
etmektedir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir o6l¢iide Cok  biyiik
bir Olgiide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,

asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik
bir 6l¢iide Bir olgiide

1. Metni kimin yazdigt...........cooooiiiiiiii 12345678910
2. Metni yayimlayan organ (www.haberturk.com)....... 12 3 456 7 8 9 10
3. Metnin tiirli (gazete yazis1)........co.evveeevninninninnnnn. 12345678910
4, MEtNIN ICETIZ. ... eneniiiiiiit e 12345678910
5. Iklim degisikligi konusundaki kendi goriistim.......... 1 2 3 45 6 7 8 9 10
6. Metnin yaymmlandigi tarth............cccooooii 12345678910

Bu metni anlamak ne kadar zor oldu?

Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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klim degisikligi

Metin-3, 2005 yilinda yayimlanan Bilim ve Teknik Dergisi’nden alinmistir. Dergi
yazar1 Elif Yilmaz tarafindan yazilmistir.

Metin, iklim degisikligine dogal olaylarin ve insan etkinliklerinin sebep oldugunun
tizerinde durmaktadir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir 6l¢iide Cok  biiyiik
bir 6l¢iide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,
asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik
bir 6l¢iide Bir olgiide
1. Metni kimin yazdigi..........cooovviiiiiiiiiiiiiinann, 12345678910

2. Metni yayimlayan organ (Bilim ve Teknik Dergisi) 1 2 3 456 7 8 9 10

3. Metnin tiirli (dergi yazist)........o.ovviiiieiinininnnnnn. 12345678910
4, Metnin iGeriZi....ccoovvvrriiniiieiriiiiaiieiiiaeenannnn. 12345678910
5. Iklim degisikligi konusundaki kendi gortigim......... 1 2 3 4 56 7 8 9 10
6. Metnin yayimlandig: tarih.......ccccceeeceooieie.... 123456 7 89 10

Bu metni anlamak ne kadar zor oldu?

Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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Niikleer enerji

Metin-4, 2013 yilinda bir internet Sitesinde (www.kentselhaber.com) yayimlanmas,
Prof. Dr. Deniz Ulke Aribogan tarafindan yazilmustir.

Metin, gerekli onlemler alinarak Tiirkiye nin niikleer enerjiye gecisinin baslamasi
gerektigini savunmaktadir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir ol¢iide Cok  biyiik
bir 6l¢iide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,
asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik
bir ol¢iide Bir ol¢iide
1. Metni Kimin yazdi@i............cooooviiiiiiiiiii. 12345678910

2. Metni yayimlayan organ (www.kentselhaber.com).. 1 2 3 456 7 8 9 10

3. Metnin tiirii (gazete yazist).........ooeeveiiniiininnnnnn. 12345678910
4. MEetNIn iGerifi....oovvviriiieiiiiiiiiiiiei e 12345678910
5. Iklim degisikligi konusundaki kendi gortigim......... 12 3 456 7 8 9 10
6. Metnin yayimlandigr tarih..................c 12345678910

Bu metni anlamak ne kadar zor oldu?

Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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Niikleer enerji

Metin-5, 2008 yilinda Greenpeace adli sivil toplum kurulusu tarafindan bir internet
sitesinde (www.greenpeace.org) yayimlanmis bir brifingi (agiklama) icermektedir.

Metin, niikleer enerji reaktérlerinin sakincalarindan soz etmekte olup, Tiirkiye 'nin
niikleer enerjiye gegmemesi gerektigini savunmaktadir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir 6l¢iide Cok  biiyiik
bir 6l¢iide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,
asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik
bir 6l¢iide Bir olgiide
1. Metni kimin yazdigi.......c.coovviviiiiiiiiiiniiiienninnn, 12345678910

2. Metni yayimlayan organ (Www.greenpeace.org)...... 12345678910

3. Metnin tiirii (agiklama)................ooeeiiiiiiininnnn. 12345678910
4, Metnin iGerIZi....ouvirtenriiri i eitiie e eiieaeeeenann, 12345678910
5. Iklim degisikligi konusundaki kendi gortigim......... 1 2 3 456 7 8 9 10
6. Metnin yayimlandig: tarih......ccccooceeeeeoiiiie.... 123456 7 8 9 10

Bu metni anlamak ne kadar zor oldu?

Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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Niikleer enerji

Metin-6, 2007 yilinda bir internet sitesinde (Www.haberajanda.com.tr) yayimlanmus,
Gazi Universitesi Ogretim Uyesi Prof. Dr. Siimer Sahin tarafindan yazilmistir.

Metin, niikleer enerjiye kesinlikle gecilmesi gerektigini, bu enerjiye karst ¢ikanlarin
Tiirkiye 'nin geligsmesini istemedigini savunmaktadir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir ol¢iide Cok  biyiik
bir 6l¢iide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,
asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik
bir 6l¢iide Bir olgiide
1. Metni kimin yazdigi...........cooooviiiiiiiiiiiiiiennann, 12345678910

2. Metni yayimlayan organ (www.haberajanda.com.tr) 1 2 3 4 56 7 8 9 10

3. Metnin tiirii (dergi yazisi)........ccceeeiveiiiiiiinniinnn. 12345678910
4, Metnin iGeriZi.....coovvvrriiriiieiiiiiiaieiiiaeeeannnn, 12345678910
5. Iklim degisikligi konusundaki kendi goriigiim........ 12345678910
6. Metnin yayimlandig: tarih........ccco..cooooeeeee.. 1234567 89 10

Bu metni anlamak ne kadar zor oldu?

Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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Organ Bagis1 ve Nakli

Metin-7, 2012 yilinda bir internet sitesinde (www.haberler.com) yayimlanmistir.
Memorial Atasehir Hastanesi Organ Nakli ve Genel Cerrahi Boliim Bagkani Prof. Dr.
Kamil Yalgin Polat’in konusmalarini igeren bir roportajdan alinmistir.

Metin, organ naklinde torpile yer olmadigina ve organ bagisinin éneminin yeteri
kadar anlatilamadigina dikkat ¢ekmektedir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir ol¢iide Cok  biiyiik
bir Olgiide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,
asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik

bir ol¢iide Bir olgiide
1. Metni kimin yazdigi..........coooeiiiiiiiiiiiii 12345678910
2. Metni yayimlayan organ (www.haberler.com)........ 12 3456 7 8 9 10
3. Metnin tiirll (roportaj yazist)........c..vuvuenenenenenen... 12345678910
4, Metnin iGeIIZI...o.vuuiier et ettt et eireaeeaenann 12345678910
5. Iklim degisikligi konusundaki kendi gortigim......... 1 2 3 456 7 8 9 10
6. Metnin yayimlandig: tarih.......cccocccoooooioieieee. 1234567 89 10
Bu metni anlamak ne kadar zor oldu?
Cok kolay Cok zor

1 2 3 4 5 6 7 8 9 10
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Organ Bagis1 ve Nakli

Metin-8, 2013 yilinda Sabah Gazetesi’'nde yayimlanmistir. Tiirk Bobrek Vakfi
Baskani1 Timur Erk’in konusmalarini igeren bir réportajdan alinmistir.

Metin, bobreklerini satmak isteyenlerin fazlaligindan, bunun yasak olmasindan ve
olumsuz sonuglar dogurmasindan, ve kadavradan nakillerin yetersizliginden soz
etmektedir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir o6l¢iide Cok  biyiik
bir Olgiide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,

asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik

bir 6l¢iide Bir olgiide
1. Metni Kimin yazdigi............ooooviiiiiiiiiiiiinn 12345678910
2. Metni yayimlayan organ (Sabah Gazetesi)............ 1 2 3 456 7 8 9 10
3. Metnin tiirii (gazete haberi)...................c..ooeal. 12345678910
4. MEetnin iGeriZi. .. .ovvvirininininiiiieiieee, 12345678910
5. Iklim degisikligi konusundaki kendi gortigim......... 12345678910
6. Metnin yayimlandigr tarih.................ooo 12345678910
Bu metni anlamak ne kadar zor oldu?
Cok kolay Cok zor

1 2 3 4 5 6 7 8 9 10
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Organ Bagis1 ve Nakli

Metin-9, 2001 yilinda Bilim ve Teknik Dergisi’nde yayimlanmis, dergi yazari Ferda
Senel tarafindan yazilmistir.

Metin, kadavradan organ bagisinin yetersizliginin nedenlerinden ve organ nakli ile
ilgili yanlis bilinenlerden bahsetmektedir.

Bu metindeki bilgilere ne 6l¢iide giiveniyorsunuz?

Cok kiigiik bir 6l¢iide Cok  biiyiik
bir 6l¢iide
1 2 3 4 5 6 7 8 9 10

Bu metne duydugunuz giiveni derecelendirirken,
asagidaki kriterleri ne dlgiide baz aldiniz?
Cok kiictik Cok biiyiik
bir 6l¢iide Bir olgiide
1. Metni kimin yazdigi.......cocoovviiiiiiiiiiiiiiianninnn, 12345678910

2. Metni yayimlayan organ (Bilim ve Teknik Dergisi).. 1 2 3 4 56 7 8 9 10

3. Metnin tiirii (dergi yazisi)........ccooveiiiiiiiiiiinninnn. 12345678910
4, Metnin iGerIZi...oovvirientiini e eitiie e eieaeeaennnn, 12345678910
5. Iklim degisikligi konusundaki kendi gortigim......... 1 2 3 456 7 8 9 10
6. Metnin yayimlandig: tarih........ccco..cooooveie.... 123456 7 89 10

Bu metni anlamak ne kadar zor oldu?

Cok kolay Cok zor
1 2 3 4 5 6 7 8 9 10
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APPENDIX F

REPORTED USE OF JUSTIFICATION CRITERIA ACROSS EACH TEXT

BY HIGH AND LOW ACHIEVER PSTS
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Figure 4.6 Reported use of justification criteria across the Text 1 by high and low
achiever PSTs. Error bars represent standard errors of the means. Above numbers
indicate the name of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for
content, 5 for own opinion, 6 for publication date).
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Estimated Marginal Means of MEASURE_1
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Figure 4.7 Reported use of justification criteria across the Text 2 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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Figure 4.8 Reported use of justification criteria across the Text 3 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).

199



Estimated Marginal Means of MEASURE_1
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Figure 4.9 Reported use of justification criteria across the Text 4 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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Figure 4.10 Reported use of justification criteria across the Text 5 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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Estimated Marginal Means of MEASURE_1
trustworthiness

highlowknowledge
1 2 3 4 5

1
Mz

7.2

7.0

6,8

G4

6.2

Estimated Marginal Means

60

58

|2 12 12 12 12 12
highlowknowledge

Figure 4.11 Reported use of justification criteria across the Text 6 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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Figure 4.12 Reported use of justification criteria across the Text 7 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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Estimated Marginal Means of MEASURE_1
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Figure 4.13 Reported use of justification criteria across the Text 8 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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Figure 4.14 Reported use of justification criteria across the Text 9 by high and low achiever
PSTs. Error bars represent standard errors of the means. Above numbers indicate the name
of criteria (1 for author, 2 for Publisher, 3 for text type, 4 for content, 5 for own opinion, 6
for publication date).
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APPENDIX G

TURKISH SUMMARY

Fen Bilgisi Ogretmen Adaylarmin Epistemolojik Inanglari; Iklim Degisikligi,
Niikleer Enerji, ve Organ Bagis1 ve Nakli Hakkindaki Bilgi Diizeyleri ile Bilgi

Kaynaklarina Olan Giivenleri Arasindaki iliskiler

1. Giris

Bilim ve teknoloji; ucak, otomobil, uydu, bilgisayar ve ii¢ boyutlu televizyon
gibi bilimsel ve teknolojik buluslarin yasamimizi kaginilmaz olarak degistirmesi
yoniiyle giindelik yasamimizin birer pargasidir. Bu gibi {irlinlerin yani sira bilimsel
ve teknolojik gelismeler GDO (genetigi degistirilmis organizmalar), klonlama,
Otanazi ve tedavi amagli yapilan hayvan deneyleri gibi bazi konular1 6n plana ¢ikarir.
Dogal olarak toplumun farkli kesimleri bu konular hakkinda farkli gortislere sahiptir.
Ornegin bilim adamlari, politikacilar, ¢evreciler, ekonomistler, vatandaslar, miifredat
gelistiriciler... vs. farkli bakis acilarina sahiptir. Fen, teknoloji ve topluma yonelik bu
tiir konular sosyobilimsel konularin arastirma alaninda incelenmektedir. Sadler’in
(2011) de belirttigi gibi, SBKlarin fen egitimi literatiiriinde daha siklikla kullanilir
hale gelmesi ve siniflarda kullaniminin da giin gegtik¢e artmasi, bu konularin giin
gectikce yayginlagtigini gostermektedir. Bu ¢izgideki arastirmalar son on yildir ciddi
bir artis gostererek lilkemizdeki 6gretim programinda da etkili olmaya baglamistir.
Tiirkiye’de, fen egitimi miifredatt degismeye baslamistir ve SBKlar bu degisimde

onemli rol oynamaktadir (Milli Egitim Bakanligi, [MEB], 2013).
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SBKlar ogrencilerin bilimsel tartigmalara, miinazaralara ve diyaloglara
katilimin1 saglayan, fen bilimleri ile alakali tartismali toplumsal konulardir. Kanita
dayali karar vermeyi gerektiren bu konular bilimsel bilgiyi anlamak i¢in kaynak
saglamaktadir (Zeidler & Nichols, 2009). Insanlar SBKlar hakkindaki kararlarini
olustururken etik muhakeme yapmaya veya etik boyutlar1 degerlendirmeye ihtiyag
duyarlar. SBKlar tartismali, agik uclu, birden fazla bakis agis1 ve ¢oziime tabi olan
1yl yapilandirilmamis ve tartigilabilir problemlerden olusmasi gibi yonleriyle diger
bilimsel konulardan farklidir ve bu problemlerde ¢6zliim ve uzlasmay1 saglamak icin

en iyi yontem kritik diisiinmedir (Sadler & Zeidler, 2005).

SBKlar hakkinda bilgi sahibi olmak dgrencileri toplumsal amaglar hakkindaki
politik kararlara ve tartismalara katilmaya tesvik eder (Barrué & Albe, 2011).
Tartismali bilimsel konularin 6gretimi i¢in bagvurulan SBK yaklasimi fen
Ogretiminin 6nemli bir parcasidir ve bilim okuryazari bir nesil yetistirmek i¢in fen
derslerinde SBKlara yer verilmelidir (Roth & Barton, 2004). Bunu gergeklestirmede
fen bilgisi 6gretmen adaylarma (FBOA) onemli gorevler diismektedir. FBOA
oncelikle SBKlar hakkinda yeterli bilimsel bilgiye sahip olmalidir. Ayrica bu
konular1 simiflarina nasil dahil edeceklerini iyi bilmelidirler ki &grencilerin fen
egitiminin hedeflerini gerceklestirmelerini saglayabilsinler. FBOA sahip olduklari bu
bilimsel bilgiyi dergi, gazete, internet, ders kitaplar1 gibi ¢ok ¢esitli bilgi kaynaklar
aracilifiyla edinmektedir. Hangi kaynaklara gilivenecekleri ise bilgi kaynaklarinin
giivenilirligi hakkindaki algilarina baghdir (Jackob, 2010). Basarili bir kritik
diistinme siireci, insanlarin, aragtirma yaparak ve baska bilgi kaynaklarina bagvurarak

kendilerine anlatilanlarin Gtesine, konuya iliskin diger bilgilere ulagmasini gerektirir
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(Galott, 1989). Buradan yola ¢ikarak, bu calisma FBOA’nmn bazi SBKlar (iklim
Degisikligi, Niikleer Enerji, Organ Bagisi ve Nakli) hakkindaki bilgi diizeyleri ile
gazete, bilimsel dergi, sivil toplum kurulusu web sitesi, ve bazi online gazeteler gibi
bir takim bilgi kaynaklarindan temin edilen dokuz metni ne derecede giivenilir

bulduklarini arastirmaktadir.

Son yillarda SBKlar ile ilgili yapilan ¢alismalar hizli bir sekilde artmaktadir
(Baltac1 & Kiling, 2014; Eroglu, 2009; Kogak vd., 2010; Nuangchalerm, 2009; Oluk
& Oluk, 2007; Ozdemir ve Cobanoglu, 2008; Sadler, 2004; Sadler, & Zeidler, 2004;
Sander, & Miller, 2005; Senel, & Giingdr, 2008). Bu calismalarin odaginda
ogrencilerin farkli SBKlar hakkindaki bilgi diizeyleri (e.g., Eroglu, 2009; Lewis &
Leach, 2006), SBK temelli yaklagimlar ile bilimsel okuryazarlik arasindaki iligkiler
(6rn., Hodson, 2003; Zeidler & Keefer, 2003), epistemolojik inanclar ile SBK’ya
iliskin kritik diisiinme arasindaki iliski (6rn., Angeli & Valanides, 2012; Hogan &
Maglienti, 2001; Kitchener, 1983; Weinstock & Cronin, 2003; Wu & Tsai, 2010),
sosyobilimsel karar verme siirecinde bagvurulan kritik diisiinme modelleri (e.g., Bell
& Lederman, 2003; Chang & Chiu, 2008; Hogan, 2002; Oztiirk, 2011; Sadler &
Zeidler, 2005; Yang, 2004; Topgu, Yilmaz-Tiiziin & Sadler, 2010) gibi konular

bulunmaktadir.

Wu ve Tsai (2010) 6grencilerin bilime yonelik epistemolojik inanglar1 ve
bilimsel bilgilerinin, onlarin kritik diisiinme yeteneklerine katkisi oldugunu ifade
etmistir. Her ne kadar bu iki kavram arasinda sistematik bir bag bulunmadigini
sOyleyen bazi ¢alismalar olsa da (Angeli & Valanides, 2012; Topgu, 2011), yapilan

caligmalarin ¢ogu Ogrencilerin epistemolojik inanglar1 ile SBK’ya iligkin kritik
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diistinme yetenekleri arasinda bir iligkinin varligim1 savunmaktadir (Bendixen &
Schraw, 2001; Bendixen, Schraw, & Dunkle, 1994; Bendixen vd., 1998). Bu yiizden,
bu ¢alismada FBOA nin ii¢ SBK hakkindaki bilgi diizeyleri, epistemolojik inanglari
ve bilgi kaynaklarinin gilivenilirligine iliskin degerlendirmeleri arasinda iliski olup

olmadig1 arastirilmaktadir.

Epistemoloji, bilginin dogasi, kapsami, kaynagi, yontemleri ve sinirlari ile
ilgilenen felsefenin bir dalidir (Muis, Bendixen, & Haerle, 2006) ve “Bilgi nedir?”,
“Insanlar bilgiyi nereden ve nasil elde ederler?” gibi sorulari irdeler. Epistemolojik
inanclar ise bilgi ve O6grenmenin dogasima iliskin inang¢lardir (Elby, & Hammer,
2001; Schommer, 1993; Schommer-Aikins, 2004; Schommer-Aikins, Brookhart,
Mau & Hutter, 2000). Son yillarda egitimciler insanlarin epistemolojik sorular
hakkindaki inanglarmi (kisisel epistemolojik inanglar) ve bu inang¢larinin onlarin
O0grenme ve diisiinmelerini etkileyip etkilemediklerini merak etmislerdir. Kisisel
epistemolojik inanclari ilk arastiran kisi Perry’dir (1968). Perry’den sonra birgok
arastirmaci bu konuda c¢aligmalar yapmistir. Bunlardan biri de kisisel epistemolojinin
cok yonlii oldugunu ve dgrencilerin bilgiye yonelik inang¢larinin bes temel boyut ile
iliskili oldugunu ifade eden Schommer’dir (1990). Bu boyutlar bilginin kaynagi,
bilginin kesinligi, bilginin organizasyonu, égrenmenin kontrolii ve 6grenme hizidir.
Basta Schommer olmak {izere bir¢ok arastirmaci, epistemolojik inanglarin kiiresel
1sinma, klonlama gibi tartismali, iyi yapilandirilmamis giinliik yasam problemleri
tizerinde etkisi oldugunu belirtmistir. Ayrica yapilan birgok arastirma epistemolojik
inanglarin 6grencilerin 6grenmeleri (Chan, 2004; Chan, 2011; Hofer & Pintrich,

1997; Schommer, 1993; Zeidler vd., 2003) ve karar vermeleri (Sadler, Chambers, &
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Zeidler, 2004; Schommer-Aikins, & Hutter, 2002; Walker vd., 2000; Liu, Lin, &
Tsai, 2010) gibi konularda 6nemli bir yordayici oldugunu ifade etmektedir. Benzer
sekilde Bell ve Lederman (2003) da, epistemolojik inanglar ile SBK’lara iligskin karar
verme siirecinin birbiri 1ile iliskili oldugunu; fakat bu iliskinin net ve direkt
olmadigimi ifade etmistir. Bu nedenle bu iliskiyi inceleyecek ¢alismalar yapilmasina
ihtiya¢ vardir. Ayrica pek c¢ok arastirma Ogrencilerin kisisel epistemolojik
inanglarinin  bilimsel bilgi diizeyleri iizerinde O©nemli bir rolii oldugunu
savunmaktadir (Cavallo, Rozman, Blickenstaff, & Walker, 2003; Tsai, 1998; Yang &

Tsai, 2012).

Kisisel epistemolojinin, metni iyi anlama (6rn., Braten & Stremse, 2008) ve
online kaynaklar1 degerlendirme iizerinde oldukca etkili oldugu goriisiinli savunan
arastirmacilar hizla cogalmaktadir (6rn., Barzilai & Zohar, 2012). Diger taraftan,
Tsai (2008) ile Kienhues, Stadtler ve Bromme (2011), tartismali, agik uglu konular
tizerinde calisirken interneti kullanmanin, kisisel epistemolojik inanglarin diizeyini

arttirdigini belirtmistir.

Sonug olarak, yukarida bahsi gegen calismalar, FBOA’nin epistemolojik
inanglari, SBKlar hakkindaki bilgi diizeyleri, ve farkli bilgi kaynaklarin1 ne kadar
giivenilir bulduklari degerlendirme yollar1 arasindaki olas1 bir iliskiye dikkat

cekmektedir. Bu nedenle, bu ¢alismada s6z konusu iligki arastirilmistir.

Arastirmanin Amaci

Bu galismanin ana amact FBOA’nin epistemolojik inanglari, iic SBK’ya

iliskin bilgi diizeyleri ve farkli bilgi kaynaklarimin giivenilirligine iliskin
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degerlendirmeleri arasinda iliski olup olmadigini aragtirmaktir. Ayrica, ¢alismanin alt
amaglarindan biri FBOA’nin epistemolojik inanglarmimn boyutlarini incelemektir.
Calismanin diger bir alt amac1 ise FBOA’ nin sdz konusu SBK’lar ile ilgili metinlere

dayanarak belirledikleri giivenilirlik kriterlerinin neler oldugunun incelenmesidir.

Arastirmanin Onemi

SBK’nin fen egitimindeki onemine iliskin ¢ok sayida calisma mevcuttur.
Fakat, SBK’ya iligkin karar verme siireci kavrami da fen ve teknoloji egitiminin
onemli bir boyutunu olusturmaktadir ve 6grencilerin verilen SBKlar hakkinda farkli
bilgi kaynaklarina olan gilivenleri ile ilgili 6zellikle Tiirkiye’de yetersiz sayida
calisma mevcuttur. Tiirkiye’de hala ¢ogunlukla uygulanmakta olan ezberci egitim,
Ogrencileri daha c¢ok simav basarisina odaklanmaya yonlendirmektedir. Bu da
ozellikle fen egitiminde ciddi problemlere sebep olmaktadir. Bilim, diger dersler ve
giinliik hayatla iligkilendirilememekte, kopuklastiriimaktadir. Diger pek ¢ok iilke gibi
Tiirkiye’nin  de  bilim  okuryazar1 vatandaglara ihtiyact vardir. Bunu
gerceklestirebilmek i¢in 6ncelikle 6gretmen adaylari egitilmelidir. Bu nedenledir ki,
fen egitiminin amagclarindan biri 6grencilerin medya, 6gretmenler, bilim adamlari,
reklamcilar, politikacilar ve gazetecilerin iddialarinin giivenilirligi ile bunlarin kanita
dayali olup olmadigr konusunda degerlendirmelerde bulunabilmelerine yardimei

olmaktir.

Yukarida bahsedilen ¢alismalarin temelinde, bu ¢alisma icin ¢ok cesitli bilgi
kaynaklari —online gazeteler, bilim ve teknoloji dergisi, alaninda uzman G6gretim

gorevlileri, profesorler, doktor, ¢evreci sivil toplum kurulusu, Tiirk Bobrek Vakfi
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Baskani sec¢ilmistir. Farkli insanlar farkli bakis acilarina sahiptirler ve fikirlerini
birbirinden farkli bilgi kaynaklari ile topluma ulastirirlar. Dolayisi ile bu ¢alismadaki
bilgi kaynaklarinin sec¢ilmesindeki nedenlerden birisi, her bir kaynagin konu ile ilgili
farkl1 bir bakis agisina sahip olmasidir. Buna ek olarak kaynaklar secilirken, bunlarin
kolayca ulasilabilir olmasi ve farkli yayimlanma tarihlerine sahip olmasi da dikkate
alinmistir. Kullanilan kaynaklarin 6rneklemin yas grubu i¢in oldukga popiiler olmasi
da kaynak se¢iminde 6nemli bir noktadir. Son olarak, okuma metinlerinin giivenilir

bilgi igeren kaynaklardan toplanmasina 6zen gosterilmistir.

Bu ii¢ konunun —iklim degisikligi, niikleer enerji, ve organ bagist ve nakli
se¢ilme nedeni bunlarin tartismali ve bu giinlerde giincel olmasidir. Ornegin,
diinyanin kars1 karsiya kaldigi en 6nemli gevre sorunlarindan birisi haline gelen iklim
degisikligi kavrami artik giinliik hayatimizda kullanilir hale gelmistir. Bunun yani
sira, Toplumun birgok kesiminin karsi ¢ikmasma ragmen bugiinlerde Tiirkiye’nin
enerji giindeminde bir niikleer gili¢ reaktdriinlin kurulmasi vardir. Ayrica organ bagisi
ve nakli okullarda 6nem verilmesi gereken, medyada farkindalik yaratmak adina
daha fazla vurgulanmasi gereken ve arastirmalara gore iiniversite Ogrencilerinin
yetersiz bilgiye sahip oldugu (Kogak vd., 2010; Dogan, Toprak, Sunal, & Dogan,
2012) bir baska SBK’dir. Son olarak, pek c¢ok iiniversitede smifici SBK
tartismalarinda bu konularin se¢imine bagvurmaktadir ve bu konularin igerigi fizik,

kimya ve biyoloji alaninda bazi bilimsel temellere dayanmaktadir.

Kisacas1 FBOA’larin epistemolojik inanglar, {ic SBK hakkindaki bilgi
diizeyleri, ve bilgi kaynaklarinin giivenirligine iliskin degerlendirmeleri arasindaki

olas1 bir iligkiyi arastiran hali hazirda ulasilabilir bir ¢alisma bulunamamistir. Bu da
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bu caligmay1 farkli kilmaktadir. Ayrica bu ¢alisma, Tiirkiye’de bu li¢ kavrami i¢eren

cok az sayidaki ¢alismadan birisidir.

2. Yontem

Arastirmanin Deseni

Bu calismada tarama arastirmasi deseni  kullanilmistir. Tarama
arastirmasinda, arastirmaci genel olarak verilen cevaplarin nasil ve ne kadar cesitlilik
gosterdigi, bazi cevaplarin birbirine ne kadar iligkili oldugu ve cevaplarin belirli
demografik degiskenler veya sosyal, politik, psikolojik degiskenler icerisinde nasil

farklilastigi ile ilgilenir (Krathwohl, 1998).

Tarama arastirmalarinin genel olarak ¢ temel Ozelligi vardir: (1)
orneklemden, (2) 6rneklemin elde edildigi popiilasyonun bazi yonlerini tanimlama

amaciyla sorular sorarak, (3) bilgi toplama (Fraenkel, & Wallen, 2009).

Korelasyon ve nedensel karsilagtirma arastirmalari, tarama analizinde en sik
kullanilan iki yontemdir (Fraenkel, & Wallen, 2009). Dolayisiyla bu arastirmanin
arastirma sorularia yanit bulmak adina, elde edilen verilerin analizinde korelasyon

ve nedensel karsilastirma analizleri kullanilmistir.

Orneklem

Bu aragtirmaya kolay ulasilabilir durum 6rneklemesi ile belirlenen, birinci,
ikinci, iigiincii ve dordiincii simiflarda 6grenim gormekte olan, Kirsehir, Izmir,

Kayseri ve Ankara’da bulunan dort farkli devlet {iniversitesinden toplam 630 (127
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erkek, 503 kadin) FBOA katilmistir. Izmir disindaki iiniversiteler genel olarak Ig
Anadolu Bolgesi’ni temsil etmektedir. Arastirma 2012-2013 bahar déneminde

gerceklestirilmistir. Orneklemin yas ortalamas1 20.89°dur.

Bu c¢alismada 6rneklem olarak FBOA’ nin segilme nedeni, bilim okuryazari
bir nesil yetistirmek ancak Ogretmen adaylarinin bilgili; yalnizca temel fen
konularinda degil, SBKlar hakkinda da kendini siirekli yenileyen ve gelistiren
bireyler olmasi ile miimkiin olabilir. Fen egitimindeki yeni diizenlemeler ile, fen
kitaplar1 “Insan ve Cevre” gibi cevresel problemler ve yasamimiza etkileri ile iklim
degisikligi gibi konulara yonelik iiniteler ile “Viicudumuzdaki Sistemler” gibi organ
nakli konusuna yonelik {niteler igermektedir. Ayrica ilkdgretim Ogrencilerinin
niikleer enerji konusu hakkinda da ders kitaplar1 ve fen dersleri araciligiyla temel bir
bilgiye sahip olmasi beklenmektedir. Fen bilgisi 6gretmenlerinin ise bu ti¢ SBK
hakkinda daha derin bir bilgiye sahip olmalar1 gerekmektedir. Bu nedenlerle bu
calismada, Ogrencilere Ogretebilmeleri icin SBK hakkinda yeterli bilgiye sahip

olmasi gereken FBOA nin érneklem olarak segilmesi daha uygun bulunmustur.

Ol¢me Araclar

Bu calismada katilimcilara dort 6lgme aract uygulanmistir: 1. Schommer’in
(1990) Epistemolojik Inan¢ Olgegi, 2. U¢ SBK’ya iliskin bilgi diizeyini dlgmeye
yonelik olarak arastirmaci tarafindan gelistirilen Bilgi Testi, 3. Arastirmaci
tarafindan, farkli bilgi kaynaklarindan derlenen dokuz okuma metni, 4. Bréten,

Stremsg, ve Salmeron (2011) tarafindan gelistirilen giivenilirlik anketi.
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Oncelikle, FBOA nin epistemolojik inanglarini belirlemek icin Schommer
(1990) tarafindan gelistirilen ve bu alandaki ilk nicel veri toplama araci olan
Epistemolojik Inan¢ Olgegi kullanilmistir. Olgek, 5°1i Likert tipindeki (kesinlikle
katilmiyorum, katilmiyorum, kararsizim, katiliyorum, kesinlikle katiliyorum) 63
maddeden olusmaktadir. Olgek 5 boyut igermektedir. Topcu ve Yilmaz-Tiiziin
(2006) Schommer’in Epistemolojik inan¢ Olgcegi’ni Tiirkce’ye ¢evirmis ve gegerlilik
calismalarin1 yapmustir. Faktor analizi sonuglart Schommer’inki (1990) ile paralellik
gbstermistir. Ikinci olarak, 42 maddeden olusan coktan se¢meli bilgi testi
gelistirilmis ve FBOA na, ii¢ SBK hakkindaki bilgi diizeylerini belirlemek amac ile
uygulanmistir. Ugiincii ve son olarak, FBOA nin bilgi kaynaklarmna olan giivenleri
ile kriterlerini belirlemek i¢in i¢ SBK hakkinda farkli bilgi kaynaklarindan derlenmis
olan dokuz okuma metninin hemen ardindan 10’lu Likert tipindeki, Braten vd.
(2011) tarafindan gelistirilen giivenilirlik anketi uygulanmistir. Bu anket {i¢ kistmdan
olugmaktadir: 1. Her bir metne olan giiveni degerlendirmeye yonelik 1 madde, 2. Her
bir kritere olan giiveni degerlendirmeye yonelik 6 madde, ve 3. Her bir metnin

anlagilirligini degerlendirmeye yonelik 1 madde.

Verilerin Analizi

Analizlerde SPSS 20 paket programi kullanilmustir. Epistemolojik Inang
Olgegi verilerinin analizinde betimleyici istatistikler ve factor analizi kullanilmistir.
Bilgi testine verilen yanitlarin cevap anahtari baz alinarak yapilan kodlanmasinda,
katilimcilarin her bir dogru yanit1 i¢in “1” ve her bir yanlis yaniti i¢in “0” degerleri
girilmigtir. 42 maddelik bilgi testi i¢in katilimcilarin toplam puanlari belirlenmistir.

Bilgi testinin analizinde betimleyici istatistikler kullanilmistir. Katilimcilarin bilgi
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kaynaklarinin giivenilirliklerini nasil degerlendirdiklerini incelemek i¢in de yine
betimleyici istatistik analizine basvurulmustur. Calismanin amacima yonelik ¢
degisken arasindaki iligkiyi arastirmak i¢in korelasyon analizi ile karisik tasarim

varyans analizi yontemine basvurulmustur.

3. Bulgular ve Tartisma

Betimsel istatistik sonuclarma gore FBOA bilime karsi goreceli olarak
gelismis epistemolojik inanglara sahiptir. Factor analizi sonuglarina gore,
katilimcilarin epistemolojik inanglar1 ortalama degerlerine gore sirasiyla su dort
boyuttan olusmaktadir: Kesin Bilgi (3.28), Basit Bilgi (3.02), Otorite Bilgisi (2.77)
ve Hizli Ogrenme (2.55). Bu faktdr yapisi epistemolojik inanglarin ¢ok boyutlu
yapiya sahip oldugunu destekler niteliktedir. Bu ¢alismanin sonuglari, dort boyutu
ac1ga cikaran diger bazi calismalar ile tutarlidir (6., Oztiirk, 2011; Schommer,
1990; Schommer, Crouse. & Rhodes, 1992; Yilmaz-Tiiziin & Topgu, 2007, 2008,
2013). Benzer sekilde, Schommer’in da iki ¢alismasinda dort faktér bulunmustur
fakat bunlarin i¢inde otorite bilgisi yoktur. Fakat otorite bilgisi boyutu Tiirkiye’de
uygulanan ¢ogu calismada agiga ¢ikmistir (6rn. G. Oztiirk, 2009; N. Oztiirk, 2011;
Topgu & Yilmaz-Tiiziin, 2006; Yilmaz-Tiiziin & Topcu, 2008; Yilmaz-Tiiziin &
Topgu, 2013). Bu noktada, bazi ¢alismalarda otorite bilgisi boyutunun daha ¢ok Cin,
Japonya, Tayvan ve Tiirkiye gibi dogu kiiltiirlinlin egemen oldugu iilkelerde ortaya
ciktigr belirtilmektedir (Chan & Elliott, 2002, 2004, Elliott,& Chan, 1998; Lee, 1995;
Wang, Zhang, Zhang, & Hou, 2013). Bu calismanin sonuglarina benzer sekilde,
Eroglu'nun (2009) yiiksek lisans tezinde de O6gretmen adaylarinin “Kesin Bilgi”

boyutunda daha yliksek ortalamaya sahip oldugu belirtilmistir. Perry (1968),
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tiniversite ogrencilerinin  kisisel epistemolojik inanglar1 iizerine ¢alismis ve
Ogrencilerin tiniversiteye basladiginda daha az gelismis epistemolojik inanglara sahip
olup (6rn. bilginin basit, kesin oldugu ve otorite tarafindan belirlendigi gibi goriislere
sahip olmalar1), egitimleri boyunca daha gelismis epistemolojik inanglar
gelistirdiklerini (6rn. bilginin karmasik ve degisken oldugu gibi goriislere sahip
olmalar1) ifade etmistir. Halbuki bu c¢alismada smiflar bazinda bir farklilik
bulunamamis olup, bulunan dort boyutun ortalama degerleri orta diizeydedir ki bu da
katilimcilarin ~ gelismis  epistemolojik inanclardan ziyade, gelismekte olan

epistemolojik inanglara sahip oldugunu géstermektedir.

Betimleyici istatistik analizi sonuglarina gore, katilimcilarin iklim degisikligi
testi sonug ortalamasi 9.30, niikleer enerji testi sonug ortalamasi 8.76 ve organ bagisi
ve nakli testi sonu¢ ortalamasi ise 7.99 olarak bulunmustur. Ayrica analiz sonuglari,
katilimcilarin 282’sinin (44.8%) iklim degisikligi, 261 inin (41.4%) niikleer enerji ve
sadece 148’inin (23.5%) organ bagis1 ve nakli konusunda yeterli bilgiye sahip
olduklarin1 gostermektedir. 42 maddelik bilgi testinde 8.68 olarak bulunan test
ortalamasi baz alindiginda, 317 katilimci yiiksek, 301 katilimer ise diisiik basari
diizeyine sahiptir. Bulgularin detayna inildiginde, FBOA’nin kiiresel 1sinmanin
sebep oldugu olaylarin neler oldugu konusunda kafa karigikligina sahip olduklar
goriilmektedir. Bu bulgu diger pek ¢ok ¢alisma tarafindan da desteklenmistir (Bahar
& Aydin, 2002; Bozdogan & Yanar, 2010; Khalid, 2001, 2003; Matkins & Bell,
2007; Pekel, 2005). Ayrica ilgili literature gore ilkokul ve ortaokul dgrencileri de bu
kiiresel 1sinma ve sera etkisi gibi konularda pek ¢ok kavram yanilgisina sahiptir

(Lester, Ma, Lee & Lambert, 2006; Boyes, Stanisstreet, & Papantoniou, 1999).
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FBOA’nin, oldukca giincel olan iklim degisikligi ve kiiresel 1sinma konularinda
yeterli bilgi diizeyine sahip olmalar1 beklenmektedir ki 6grencilerine de bu bilgiyi
aktarabilsinler. Bu tip SBKlar detayli olarak tiniversitelerin ¢evre egitimi dersi

kapsamina alinmali ve FBOA nin kavram yanilgilari giderilmelidir.

FBOA niikleer enerji hakkinda yazilmis olan 6. metin (6.13) ile 4. metni
(6.16) daha az gilivenilir bulurken, iklim degisikligi hakkinda yazilmis olan 3. metni
(6.61) daha giivenilir bulmuslardir. Son olarak, iklim degisikligi hakkinda yazilmis
olan metinleri okurken katilimcilar icerik kriterine en fazla 6nemi vermisler; fakat
niikleer enerji ve organ bagist ve nakli konular1 hakkindaki metinleri okurken en
fazla kendi fikirlerine 6nem vermislerdir. Tiim metinlerin giivenilirlik degerleri
analizinin ortalamasina bakildiginda ise, katilimecilarin iklim degisikligi ve niikleer
enerji konular1 hakkindaki metinleri okurken yazara; organ bagis1 ve nakli hakkinda
yazilmis olan metinleri okurken ise yayimlanma tarihine en az 6nemi verdikleri

goriilmektedir.

Korelasyon analizi sonuglarina gore, basar1 diizeyi yiikksek FBOA, basari
diizeyi diisiik FBOA na gére dokuz metnin tiimiinii daha az anlasilir bulmuslar ve
giivenilirlik degerlendirmesinde igerik konusuna daha fazla onem vermislerdir.
Basarili 6grencilerin daha az basarili 6grencilere gore genellikle metinleri daha
detayli, anlamaya ¢alisarak okuduklar1 bilinen bir gercektir. Buradan yola ¢ikarak bu
calismanin bu bulgusu manidardir. Yine korelasyon analizi sonuclarina gore
FBOA’nin basit bilgi boyutu ile Metin 1°i okuma siirecinde yazara olan giivenleri
arasinda; hizli 6grenme boyutu ile Metin 1’in zorlugu arasinda; kesin bilgi boyutu ile

Metin 4’e olan giivenleri arasinda; basit bilgi boyutu ile Metin 4’{in zorlugu arasinda;
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hizl1 6grenme boyutu ile Metin 5’in zorlugu arasinda; basit bilgi boyutu ile Metin
7’yi okuma siirecinde yazara olan gilivenleri arasinda; basit bilgi boyutu ile Metin
7’yi okuma siirecinde yayin organina olan giivenleri arasinda; basit bilgi boyutu ile
Metin 9’u okuma siirecinde yazara olan giivenleri arasinda ve hizli 6grenme boyutu

ile Metin 9’un zorlugu arasinda zayif birer pozitif korelasyon bulunmustur.

Ayrica, korelasyon analizi sonuglarma gore, FBOA nin otorite bilgisi boyutu
ile Metin 1’1 okuma siirecinde metin tiirline olan giivenleri arasinda; hizl1 6grenme
boyutu ile Metin 2’yi okuma siirecinde yazara olan gilivenleri arasinda; otorite bilgisi
boyutu ile Metin 2’nin zorlugu arasinda; otorite bilgisi boyutu ile Metin 3’iin zorlugu
arasinda ve kesin bilgi boyutu ile Metin 7’yi okuma siirecinde metnin igerigine olan

giivenleri arasinda zayif birer negatif korelasyon bulunmustur.

Korelasyon analizlerine bakildiginda FBOA’min  bilgi diizeyleri ve

epistemolojik inanglari arasinda herhangi bir iligkinin bulunamadig1 goriilmektedir.

Karigik tasarim varyans analizi sonuglarina gore, yliksek basar1 diizeyine
sahip olan FBOA, diisiik basar1 diizeyindekilere gore genel olarak daha yiiksek metin
giivenilirligi ortalamasina sahiptir. Buna ek olarak, ortalamalar baz alindiginda, genel
olarak hem yiiksek hem de diisiik basar1 diizeyine sahip FBOA’nmn Metin 3’ii diger
sekiz metne oranla daha giivenilir bulduklar1 goriilmektedir. Bu metin bilimsel bir
dergide yaymlanmistir ve igerigine bakildiginda iklim degisikli§ine hem insan
aktivitelerinin hem de dogal siireglerin neden oldugunu savundugu goriilmektedir.
Buradan yola ¢ikarak, FBOA’nm iklim degisikliginin nedenlerine iliskin olarak

goriislerinin daha nétr oldugu diisiiniilebilir. Genel olarak bakildiginda FBOA’ nin
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online gazetelerden ziyade gazete ve bilimsel dergileri daha giivenilir bulduklar
sonucuna varilmistir. Grace’in (2012) bulgular1 da bunu destekler niteliktedir. Son
olarak, dokuz testin tiimii i¢in FBOA nin giivenilirlik hakkindaki hiikiimlerini en ¢ok
kendi fikirleri ve igerik kriterlerine bakarak verdikleri goriilmektedir ki bu da yapilan
diger ¢alismalar tarafindan da desteklenmektedir (Braten vd., 2009; Braten vd.,

2011).

4. Oneriler

Pek ¢ok arastirmaci fen 6gretiminde SBK kullaniminin ¢ok uygun oldugu ve
FBOA nin fen okuryazarlig: iizerinde olumlu etkilerinin oldugu goriisiindedir (6rn.,
Albe, 2008; Holbrook & Rannikmae, 2009; Kolstes, Bungum, Arnesen, Isnes,
Kristensen, & Mathiassen, 2006; Sadler, Barab, & Scott, 2007; Sadler et al., 2004,
Topgu, Sadler, & Yilmaz-Tiiziin, 2010; Zeidler vd., 2002). Fen miifredatina SBK’nin
dahil edilmesi; Ogretmen egitimi programlarinda FBOA’min smiflarinda SBK
kullaniminmi gelistirmelerine ve bu konulardaki tartismalar1 yonetebilmelerine imkan
saglayacak sekilde uygulanmasi gereken ders igeriklerindeki bazi deisim ve
diizenlemeleri gerektirmektedir. Unversitelerin FBOA egitim programlari metot
dersleri araciligiyla farkindalik diizeyi yiiksek, teorik altyapiya sahip ve SBK’y1
derslerine entegre edebilen 6gretmenler yetistirmelidir (Oztiirk, 2011). Bu metot
dersleri ve ogretmenlik uygulamasi derslerinde FBOA ayrica epistemolojik

inanglarini tartigabilir ve SBK hakkindaki goriislerinin farkina varabilir.

Gelismis epistemolojik inanglara sahip olmak da SBK egitiminde 6nemlidir.

Bu nedenle SBKlarin fen derslerine ve FBOA egitimi miifredatina eklenmesiyle,
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daha gelismis epistemolojik inanglar olusturulabilir ve bu inanglar sayesinde de daha

etkili SBK egitimi miimkiin kiliabilir.

Ogretmen ve Ogretmen adaylar1 elbette ki anlatmakta olduklari/ileride
anlatacaklar1 dersin igerigi hakkinda detayli bilgiye sahip olmalidir. Bu bilgileri
genellikle ders kitaplari, bilimsel dergiler, gazeteler, internet ve medya aracilig ile
elde ederler. Dogal olarak her bilgi kaynagina glivenmek miimkiin degildir. Bu
sebeple,  Ogrenciler ile  okuduklar1  kaynagin  giivenilirliginin = nasil
degerlendirilebilecegi hakkinda konusulmali, bu konuya derslerde mutlaka yer
verilmelidir. Gelecegin 6gretmenleri olarak FBOA, sadece burada adi gegen ii¢ SBK
hakkinda degil, diger pek ¢ok konuda da elestirel okuma ve degerlendirme

becerilerine sahip olmalidirlar.

Kisaca, gelismis epistemolojik inanglara ve alaninda yeterli bilgiye sahip
olmanin, bilgi kaynaklarinin giivenilirliklerinin dikkatli ve elestirel sekilde
degerlendirilmesinin ve SBK egitiminin FBOA egitiminde olduk¢a 6nemli yeri
vardir. FBOA egitiminde bu konulara vurgu yapilmasi ile olusturulacak 6grenme

ortamlar1 sayesinde Tiirkiye’deki SBK egitimi gelisecektir.
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TEZ FOTOKOPISI iZIN FORMU

ENSTI

Fen Bilimleri Enstitist

Sosyal Bilimler Enstitisi

Uygulamali Matematik Enstitist

Enformatik Enstitlsi

Deniz Bilimleri Enstitisl I:I

YAZARIN
Soyadi : Saylan
Adi . Aslh

Bolimi : ilkégretim

TEZIN ADI (ingilizce) :

TEZIN TURU : Yiiksek Lisans Doktora

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

Tezimden bir bir (1) yil siireyle fotokopi alinamaz.

TEZiN KUTUPHANEYE TESLIM TARiHi:
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