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Abstract

In this study, the relationship between pre-service teachers' critical thinking
dispositions and their attitudes towards socioscientific issues was examined.
Relational survey method, which is one of the quantitative research approaches,
was used in the research process. 813 pre-service teachers from science,
mathematics, preschool, psychological counseling and guidance, social sciences,
classroom teaching, and fine arts departments studying at education faculties in
state universities in the Black Sea Region of Turkey participated in the research.
Critical thinking disposition and attitude scales were used as data collection tools
in the research. The findings were examined by considering the variables of
gender, class level, knowledge about socioscientific issues and the department of
education. In the analysis of the data obtained, the results for each scale were
first divided into groups as low, medium and high scores. Variables with two
categories were analyzed using the independent samples t-test, and variables
with more than two categories were analyzed using the ANOVA test. Then,
multiple linear regression analyses were performed. Hayes's (2018) regression
model number 1 was used to confirm the research results and to support it with
advanced statistics. As a result of the research, it was determined that the pre-
service teachers with low and medium critical thinking dispositions also had low
attitudes towards socioscientific issues and sub-variables did not make a
significant difference. At this point, some suggestions can be made to pre-service
teachers with a low and medium level of critical thinking disposition. It can be
ensured that they participate in project activities on socioscientific issues during
the training process. It can be ensured that courses within the scope of critical
and analytical thinking are taken. It has also been determined that the pre-
service teachers with high critical thinking disposition have high attitudes
towards socioscientific issues, and there is a significant difference in terms of the
variables of the department, grade level and having knowledge about
socioscientific issues.
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INTRODUCTION

When we consider that human life has changed dramatically with the rapid development of technology
particularly within the last 30 years and that the age we are currently living in is entitled Post-Truth,
critical thinking, which is underpinned in Paul's (1990) popular book as; “What is required for every
human being to survive in a rapidly changing world” arguably has never been more important in life.
The Post-Truht era indeed is the period when individuals disagree with facts and act according to
personal beliefs and feelings rather than tested and validated information whilst making decisions of
various sort (Sinatra & Lombardi, 2020). It is clear that the understanding of 'knowledge is power' has
lost its prominence in this period. Because it is becoming increasingly difficult to distinguish between
true and false information (Wineburg & McGrew, 2017). In addition, misinterpretation of information
and rejection of scientific evidence are characteristics of the Post-Truth era (Kienhues, Jucks & Bromme,
2020). Researchers emphasize that tomorrow's adults will have to solve different problems due to the
existential crises they will face (Abraham, 2016; Burnard, Colucci-Gray & Sinha, 2021). Thereupon we
need to consider making these predictions in the most appropriate way about the future. In the same
line of thought Goodlad (1984) underscored the viability of the process we are in and said that
adolescents who are not engaged in critical or high-level thinking cannot be well prepared for the future
society and globalization.

Socioscientific Issues (SS1), which consist of real-world problems such as climate change, genetically
modified organisms, vaccination, are the leading problems highlighted by researchers (Tyrrell &
Calinger, 2020). The emergence of novel socioscientific issues that affect almost every aspect of human
life as well as their future becomes inevitably in parallel with the development of technology and science
(Lee, Abd-El-Khalick & Choi, 2006). The reason here is that the most important feature of socioscientific
issues is that they consist of controversial social issues that include science and are based on science
(Sadler & Zeidler, 2005; Topcu, 2010). It is whence necessary to gain a critical perspective in order to be
able to make healthy decisions about socioscientific issues. Critical Thinking (CT) is fundamental in
making decisions about socioscientific issues (Yacoubian & Khishfe, 2018) and thusly come into play at
this point. By developing critical thinking skills of individuals, it is possible to assist in their critically
evaluating socioscientific issues that they will encounter in daily life and also those that will affect their
lives, and more importantly, this will help them to make informed and calculated decisions based on
knowledge (Sadler & Zeidler, 2005; Topcu, 2019).

We know that no one can become an expert with the information given in lectures on
socioscientific issues such as global warming and vaccination. However, the point is that we have to take
a position on such controversial issues without being an expert, as is the case with the COVID-19
pandemic we are currently experiencing. Although we cannot have all the relevant information
pertaining to a phenomenon, we can still think critically about that very subject at least to some extent
(Ennis, 2018). To cite an example, we can decide to get vaccinated (Ageitos & Puig, 2021). It is noteworthy
that here CT facilitates students' in-depth understanding of specific subject content (Williams, Oliver &
Stockdale, 2004) like this, and fosters advanced decision-making about complex real-life problems
(Halpern, 1993; Ennis, 1996; Dwyer, Hogan & Stewart, 2012) in a more general fashion. In fact, it is closely
linked to the tendency to be(come) an active and informed citizen (Tsui, 1999; Puig, Blanco-Anaya &
Pérez-Maceira, 2021).

Theoretical Framework

In recent years, many countries have been endeavoring to aid in the development of critical
thinking skills at all educational levels (Facione, Sanchez, Facione & Gainen, 1995; Ennis, 1996; Sadler,
Chambers & Zeidler, 2002; Yang & Chung, 2009; Fong, Kim, Davis, Hoang & Kim, 2017; Forawi, 2016;
Chan, 2019; Janssen et al., 2019; Kavenuke, Kinyota & Kayombo, 2020; McPeck, 2016; Ren, Tong, Peng
& Wang, 2020; Bellaera, Weinstein-Jones, llie & Baker, 2021; Salman & Yilmaz, 2021) and socioscientific
issues (Levinson, 2006; Chang & Chiu, 2008; Topgu, 2019; Friedrichsen, Ke, Sadler & Zangori, 2021) have
been attributed more and more importance and apparently have been integrated into the relevant
education programs. The main purpose of this trend is the idea that socioscientific issues will contribute
to developing critical thinking. As a matter of fact, developing students' critical thinking is crucial to their
academic success. It is generally accepted that doing so will increase the quality of education (Ren et al,,
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2020). Although socioscientific issues are one of the relatively new aspects of science education, critical
thinking has already been a strategic target of the related field since the beginning of the involvement
of science education in the curricula. It is difficult to think of a legitimate science education program that
does not at least encourage critical thinking (Sadler, Chambers & Zeidler, 2002). From the student and
academics to the ordinary individual in all settings, everyone can enjoy and is inclined to accepting
science without hesitations (Cole, 1992), characterized by a stable consensus within the scientific
community and by what is referred to as “core science” (Kampourakis, 2018).

When we take a closer look at the content of socioscientific issues, which are known to consist of
real-world problems, we see that they fall into the category of science under investigation, which Cole
(1992) calls "frontier science" (Kolstg, 2001). The uncertainties that emerged in this process, which
evolved from frontier science to core science, and the differences amongst the opinions of the experts,
create confusion this time again for everyone viz. from the student and the academic to the ordinary
citizen.

Scientific knowledge seemingly tends to leave its place to misinformation and conspiracy theories
(Nguyen & Catalan, 2020). Such misinformation and conspiracy theories represent a health hazard due
to their destabilizing potential and power in manipulating decision-making in socioscientific issues as
well as recent issues such as vaccination and vaccination behavior ((favojové, Srol & Jurkovi¢, 2020; Salali
& Uysal, 2020). Countering unscientific and/or pseudoscientific beliefs about socioscientific issues by
teaching critical thinking is of utmost importance for the stability and health of society (Wilson, 2018). It
has been suggested by a fair number of scholars that socioscientific issues can constitute a sloid ground;
a context to explain the social problems posed by scientific developments (Yahaya, Zain & Karpudewan,
2015; Karisan & Zeidler, 2017; Hancock et al, 2019). In an age where sources of information (and
misinformation) are proliferating, critical thinking must be applied more frequently and in a variety of
fields. It goes without saying that in the digital world where multiple facts and truths, opinions, theories
and assumptions compete, critical thinking becomes even more important (Halpern, 1999; Chan, 2019;
OECD, 2019; Bravo, Galiana, Rodrigo, Navarro-Pérez & Oliver, 2020; Sinatra & Lombardi, 2020; Bellaera
et al,, 2021). Within this context, in response to the call of the information age, universities, as leading
centers of scientia, must overcome the challenge of raising future critical thinkers (Chan, 2019; Salman
& Yilmaz, 2021).

The critical thinking process begins with the perspective of viewing the critical person as a critical
consumer of information. This includes using rationality to judge between true and false, identify hasty
generalizations, to elicit unreliable authority, distinguish reliable and unreliable information, and conduct
argument analysis (Davies, 2015). Critical thinking is put simply as the ability to make a logical decision
on a subject based on known factual evidence (Bensley, 1998). Critical thinking contributes to the
development of one's ability to ask questions, solve problems and make decisions, and the disposition
to use these capacities (Dwyer, Hogan, Harney & Kavanagh, 2017; Nonis & Hudson, 2019). Ennis (2018)
accentuated that critical thinking is reflective and logical thinking that focuses on decisions. In this way,
critical thinking emerges as a fundamental thinking skill that one uses to make a logical decision. This is
because critical thinking is effective not only in the individual's, to illustrate a student's success in the
field of education, but also in their work in other possible social or interpersonal contexts.

Students make decisions about personal or social issues in the society they live in and both require
critical thinkings skills, irrespective of their being about personal or societal issues. Therefore, it would
be fair to state that all students need critical thinking skills (experience) (Zeidler, Lederman & Taylor,
1992). That being said, merelt the teaching of said skills may not be adequate on the condition these
students are not apt to using their critical thinking skills. Critical thinking is more than the successful use
of the right skill in an appropriate context. It is also an attitude or disposition that makes it possible to
recognize when a skill is needed and the willingness to exert the mental effort required to practice it
(Halpern, 1999). Critical thinking Dispositions then reveal an individual's willingness to use critical
thinking skills. Critical thinking enables one to realize how well the skills are performed or not (Facione,
Facione & Giancarlo, 2000; Pitpiorntapin & Topcu, 2016). It is essential to make decisions about
socioscientific issues (as is the sace with; vaccines and vaccinations) that consist of real-world problems,
in particular when considering the ‘information pollution” and conspiracy theories that have come to the
surface in the pandemic. Critical thinking is a special type of inquiry that students will engage in as they
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learn how to make decisions on socioscientific issues. The existence of a mutually triggering relationship
between socioscientific issues and critical thinking tendencies is clearly witnessed when studies on
socioscientific issues and critical thinking are scrutinized (Sadler, Romine & Topcu, 2016). In fact, there
is a good number of studies conducted on the development of critical thinking in educational programs
in which socioscientific issues are integrated (Sadler, Chambers & Zeidler, 2002; Tal & Kedmi, 2006;
Zeidler & Nichols, 2009; Domenech & Marquez, 2013; Eggert, Ostermeyer, Hasselhorn & Bdgeholz, 2013;
Pratiwi, Rahayu & Fajaroh, 2016; Torres & Solbes, 2016; Sjostrom & Eilks, 2018; Evagorou & Dillon, 2020;
Levrini et al., 2020; Alfitriyani, Pursitasari & Kurniasih, 2021; Puig, Blanco-Anaya & Pérez-Maceira, 2021).
Likewise, many studies emphasise the role of critical thinking disposition for forming the decision-
making process on socioscientific issues consisting of real-world problems (Yacoubian, 2015; Ennis, 2018;
Gul & Akcay, 2020; Jafari, Azizi, Soroush & Khatony, 2020; Puig, Blanco-Anaya & Pérez-Maceira, 2021;
Karisan & Yilmaz, 2021).

Socioscientific issues, in a way, include subjects that individuals cannot perceive without critical
thinking, for which they cannot easily establish a context or to which they are able to produce solutions.
But, more importantly, they cannot make the right decisions. Therefore, socioscientific issues, which are
important in forming scientific literacy, will not turn into gains in individuals without the regulating
function of critical Thinking an inherent element in science. It can be punctuated that there exists a
relationship between critical thinking dispositions and socioscientific issues and taking glance at the bulk
of literature, we can easily say there is a mutually triggering relationship between socioscientific issues
and critical thinking disposition.

Importance of Study

A large part of the studies in the literature have been comprehensively examined, and it has been
observed that the research points to the importance of socioscientific issues in developing critical
thinking and the importance of critical thinking in making decisions on socioscientific issues. Attitudes
towards socio-scientific issues and critical thinking skills are two different components that complement
each other. These skills allow individuals to approach events from different perspectives. Individuals need
to have a certain level of attitude towards socio-scientific issues in order to keep up with the society and
exhibit effective citizenship. This attitude is possible with the ability to think critically and inquiringly. It
is stated in the literatiire that socio-scientific subject-based practices indirectly increase critical thinking
skills (Sadler et al., 2002; Zeidler & Nichols, 2009; Domenech & Marquez, 2013; Alfitriyani et al., 2021;
Puig et al,, 2021). Howbeit, seemingly research on the level of the relationship between attitudes towards
socioscientific issues and critical thinking dispositions has hitherto been not adequate. For this reason,
a direct examination of the relationship between socio-scientific subject-based practices and critical
thinking skills was conducted. Socio-scientific subject-based practices and critical thinking skills are
essential for gaining scientific literacy. To this end, in this study, this subject was intended to be examined
and a model was attempted to be established between attitudes towards socioscientific issues and
critical thinking dispositions.

METHOD

Participants and Procedures

In this study, the relational survey method, which is one of the quantitative research approaches,
was employed. In general, it is possible to reach large masses in the survey method and hence this is
frequently preferred in the literature because it provides data richness and other types of conveniences
for researchers (Fraenkel, Wallen & Hyun, 2019). 813 pre-service teachers' studying science,
mathematics, preschool, psychological counseling and guidance, social sciences, classroom teaching,
and fine arts at state universities in the Black Sea Region of Turkey participated in the research. 55.8%
(n=453) of the participants were women and 44.2% (n=360) were men. When the participants were
examined in terms of grade level, 21.64% (n=176) were in the 15 grade, 24.84% (n=202) were in the 2"
grade, 30.14% (n=245) were in the 3™ grade, and 23.38% (n=190) in were the 4™ grade. During the
research process, two different scales were applied to the pre-service teachers'. These scales are attitude
and critical thinking disposition scales. In sum, within the scope of the research, critical thinking
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dispositions of pre-service teachers and their attitudes towards socioscientific issues were studied by
considering different variables.

Measures
Attitudes towards Socioscientific Issues Scale (SSI)

The Attitudes towards Socioscientific Issues Scale developed by Topcu (2010), consisting of 30 items
and three dimensions (interest and usefulness of SSI, liking of SSI, anxiety towards SSI) was used to
determine the attitudes of the participants towards socioscientific issues. Necessary permissions have
been obtained from the owner for the use of the scale. Scale items were grouped between 1-5 and
graded between Strongly Disagree and Strongly Agree opinions. The lowest score that can be obtained
from the scale is 30 and the highest score is 150.

Marmara Critical Thinking Dispositions Scale (MCTDS)

Developed by Ozgenel & Cetin (2018) Marmara Critical Thinking Dispositions Scale (MCTDS) was
used to identify critical thinking dispositions. MCTDS is prepared in likert type and involves 6 factors
(reasoning, reaching judgment, search evidence, search the truth, open-mindedness and systematiccity)
and 28 items. The score ranges of the scale vary between 28 and 140. Scale items were graded as never,
rarely, occasionally, usually, and always.

Data Analysis

The results obtained for each scale used in the research were first divided into groups as low,
medium, and high scores. Variables with two categories were analyzed using the independent samples
t-test, and variables with more than two categories were analyzed using the ANOVA test. Then, multiple
linear regression analysis was performed. The dependent variable of the study is attitudes towards
socioscientific issues. The independent variables are critical thinking disposition, gender, grade level,
department of education and having knowledge about socioscientific issues. During these analyses, it
was first examined whether the preconditions were met. Accordingly, it was determined that the results
of the scale showed a normal distribution, that each of the predictive variables had a linear relationship
with the predicted variable, that the predicted changes were independent of each other, and finally that
the differences between the predicted values and the observed values displayed a normal distribution.
Hayes's (2018) regression model number 1 was adopted to confirm the results and support them with
advanced statistics. The obtained results were analyzed with the help of the SPSS 25.0 program and
PROCESS Macro extension. The PROCESS macro for the SPSS was used to analyze the model used to
socioscientific issues and critical thinking. In addition, a correlational analysis application was also carried
out. The confidence interval was taken as 95% in the research.

FINDINGS

1. Findings for Marmara Critical Thinking Dispositions Scale

Table 1 presents the results for the two-category variables. Table 2 presents results for variables
with more than two categories.

Table 1. Findings for two-category variables (MCTDS)

Score Level Variable Sub-Variable Independent Samples T-Test
X SD T p Diff
Gender Female 3.65 272
Low Score Male 3.62 288 ~885 378
Yes 3.67 261
To have knowledge about SSI No 361 504 -1.666 .097
X SD T p Diff.
Gender Female 4.15 132
Middle Score Male 4.14 131 ~251 802
Yes 417 128
To have knowledge about SSI No 415 140 -.030 976
X SD T p Diff.
Gender Female 4.70 191
488 .626
High Score Male 4.72 .201
Yes 4.85 .263
To have knowledge about SSI No 376 086 6.452 .002 v

Diff: Difference, SD: Std. Deviation, *p<.05

E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 1, pp.203-219 .

207



. E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 1, ss.203-219

When Table 1 is examined, it is seen that the results of the critical thinking disposition scale are
significant solely for pre-service teachers with high scores in terms of two-category variables. This
significance was in favor of the variable of having knowledge about socioscientific issues [tg11)=6.452,
p=.002<.05]. Those who have previous knowledge about socioscientific issues make a significant

difference in their critical thinking disposition.

Table 2. Findings for variables with more than two categories (MCTDS)

Score Level Variable One-Way ANOVA
Sum of Squares F p Diff.
Between Groups 195
Grade level Within Groups 20.469 849 468 -
Low Score Total 20.664
Between Groups 291
Department Within Groups 22.658 1.051 .385 -
Total 22.949
Sum of Squares F p Diff.
Between Groups .036
Grade level Within Groups 4655 696 554 -
Middle Score Total 4.691
Between Groups 139
Department Within Groups 6.179 .796 429 -
Total 6.318
Sum of Squares F p Diff.
Grade level Between Groups 37.289
Within Groups 348.965 21.568 .001 v
High Score Total 386.254
Between Groups 29.756
Department Within Groups 326.774 19.567 .000 v
Total 356.530

Diff: Difference, SD: Std. Deviation, *p<.05

When Table 2 is examined, it is observed that the results of the critical thinking disposition scale
are significant only for the pre-service teachers with high scores as regards multi-category variables. This
significance was in favor of class level [Fu-g08=21.568, p=.001*<.05] and department of education
variables [F-806=19.567, p=.000*<.05]. As the grade level increases, so does the disposition to think
critically. It has been determined that pre-service teachers who study at? science, mathematics and social

sciences departments have a higher disposition to think critically.

2. Findings of the Attitude Scale towards Socioscientific Issues

Table 3 presents the results for the two-category variables. Results for variables with more than

two categories are presented in Table 4.

Table 3. Findings for two-category variables (SSl)

Score Level Variable Sub-Variable Independent Samples T-Test
X SD T p Diff.
Gender Female 3.21 324
Low Score Male 3.17 335 ~848 398 }
To have knowledge Yes 3.25 .284
about SSl No 3.11 366 3476001 v
X SD T p Diff.
Gender Female 3.34 342
Middle Score Male 3.35 333 272 186 }
To have knowledge Yes 3.37 318
about SSl No 3.29 383 176 118 ]
X SD T p Diff.
Gender Female 348 .326
-.304 762 -
High Score Male 3.46 .383 30 6
To have knowledge Yes 3.79 226
about SSI No 3.14 171 419 001 v

Diff: Difference, SD: Std. Deviation, *p<.05
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When Table 3 is examined, it is found out that the results of the attitude scale towards
socioscientific issues are significant with respect to two-category variables for pre-service teachers with
low and high scores. This significance was in favor of having knowledge about socioscientific issues
[tg11)=-3.476, p=.001<.05], [te11)=4.196, p=.001<.05]. Socioscientific issues were found in favor of those
who answered "yes" in individuals with low mean. There was a significant difference between pre-service
teachers with high grade point averages in favor of those with previous knowledge about socioscientific
issues.

Table 4. Findings for variables with more than two categories (SSl)

Score Level Variable One-Way ANOVA
Sum of Squares F p Diff.
Between Groups 113
Grade level Within Groups 28.829 349 790 -
Low Score Total 28.942
Between Groups .693
Department Within Groups 34.128 .996 378 -
Total 34.821
Sum of Squares F p Diff.
Between Groups 274
Grade level Within Groups 30.802 793 499 ]
Middle Score Total 31.080
Between Groups 39.777
Department Within Groups 376.121 24.756 .001 4
Total 415.898
Sum of Squares F p Diff.
Between Groups 31.742
Grade level Within Groups 341.239 22.158 1000 v
High Score Total 372.981
Between Groups 36.425
Department Within Groups 346.921 25.147 .004 v
Total 383.346

Diff: Difference, SD: Std. Deviation, *p<.05

When Table 4 is examined, it is understood that the results of the attitude scale towards
socioscientific issues are significant with regard too multi-category Variables for? pre-service teachers
with medium and high scores. This level of significance is grade level [F4-g08=22.158, p=.000*<.05] and
department of education variables [F-g06=24.756, p=.000*<.05], [F(s-806)=25.147, p=.004*<.05]. As the
grade level increases, the disposition to think critically increases. Pre-service science, mathematics and
social sciences teachers, at department level, exhibit a higher disposition to think critically.

3. Findings for Correlation and Multiple Linear Regression Analysis

Table 5 demonstrates the correlation results for the research variables. The results for multiple
linear regression analyses are presented in Table 6.

Table 5. Correlation between variables and descriptive statistics results

Variable 1 2 3 4 5 6

1. MCTDS -

2. SSI .334** -

3. Gender .043 .028 -

4. Grade level .064 .198** -.002 -

5. To have knowledge about SSI 139** 74 .009 .003 -

6. Department .325** .159** .087* .064 .130** -
M 417 334 - - - -
SD 480 .354 - - - -

**p <.07; * p <.05; M: Mean; SD: Standard deviation; SSI: Socioscientific Issues Scale; MCTDS: Marmara Critical Thinking Dispositions Scale

When Table 5 is delved into, it is encountered that the highest correlation is between SSI and
MCTDS and at a positive level (r=.334**, p<.01). At the same time, it is detected that there is a positive
correlation (r=.198**, p<.01) between SSI and grade level. Gender variable, on the other hand, does not
show a positive correlation with other sub-variables. Knowledge of socioscientific issues variable was
positively correlated with both MCTDS (r=.139**, p<.01) and SSI (r=.174**, p<.01). Department of

E-International Journal of Educational Research ISSN: 1309-6265 Vol: 13, No: 1, pp.203-219 .

209



. E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 1, ss.203-219

education variable MCTDS (r=.325**, p<.01), SSI (r=.159**, p<.01) and knowledge of socioscientific issues
(r=.130** p<.01) has a positive correlation.

Table 6. Multiple linear regression results for research variables

Variables B SE B t p Zero-Order Partial r
(Constant) 2.030 153 - 13.308 .000 - -
MCTDS 221 .026 .300 8.598 .000 334 .290
Gender .008 .026 .010 .308 .758 .028 .011
Grade level 157 .032 147 5.569 .005 198 142
To have knowledge about SSI .098 .025 129 3.870 .000 174 135
Department 176 .027 202 4512 .001 159 117

Note. Dependent Variable: SSI
B: Unstandardized Coefficient; SE: Std. Error; B: Standardized Coefficient; t: t-value;
P: p- value; r: Correlations Coefficient.

When Table 6 is dwelled upon, it is realized that the attitudes of pre-service teachers towards
socioscientific issues (8=.300, p=.000<.05), knowledge about socioscientific issues (5=.129, p=.000<.05),
are predicted by the section (8=.202, p=.001<.05) and grade level variable (8=.147, p=.005<.05). Among
these variables, the highest contribution was made by the disposition to think critically, and the least

contribution was made by the variable of having knowledge about socioscientific issues. The gender
variable did not make any contribution in this process.

4. Serial Multiple Moderator Analyses

In Table 7, the results of the direct and indirect effects of critical thinking disposition on attitudes
towards socioscientific issues are presented. Figure-1 lays out the research model and the status of sub-
variables.

Table 7. Direct and indirect effect of critical thinking disposition on attitudes towards socioscientific issues

Variable R R? p LLCI uLcl
Direct Effect MCTDS 334 111 .000 1.538 3.123
Int_1 = X*W; (Gender) 334 A1 939 -.102 11
Indirect Effect Int_2 = X*W: (To have knowledge about SSl) 351 123 .000 157 .305
Int_3 = X*W: (Department) 461 213 .001 459 .806
Int_4 = X*Ws (Grade level) 357 128 .005 .096 .301

Note. Dependent Variable: SSI; p: p- value; CI: Confidence interval; LL lower limit; UL upper limit.

Table 7 discloses that critical thinking disposition directly affects the attitude towards
socioscientific issues and this effect is at the level of (R=.334, p<.05). However, the gender variable is
insignificant and affects at very low levels. While the variable of the department of education indirectly
affects the attitude towards socioscientific issues at the highest level, this is followed by the variables of
class level and having knowledge about socioscientific issues. The research model and the status of the
sub-variables are summarized in Figure 1.

> Indirect Effect <

-

R=.334**  R=351%*  R= 461%*  R= 357%
R2= 111%* R?= 123**  R?z 213%**  RI= 138%*
Int 1=X*W:  Int 2=X*W> Int 3=X*W: Int 4=X*W.

Moderator Moderator | | Moderator | | Moderator

(W) (We) (Ws) (Wa)
a:=/.004 as=[.174 a:=|.265 as=(.186
Marmara Critical Thinking Socioscientific Issues
Dispositions Scale (MCTDS) Y Y Y ¥ Scale (SS1)
(X) R=.334%*% RZ= 111%* ()
Direct Effect

Figure 1. Serial multiple moderational model **p<.01
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DISCUSSION and CONCLUSION

We know that the priority in the studies carried out in the field of education and training so far has
oftentimes centered on how to increase academic success. That being said, in today's Post-Truth era,
issues like how we can survive the pandemics such as the COVID-19, which can affect all people living
in the world at the same time, rather than attaining academic success, has inevitably taken over the
priority order. Scientists predict that we will be facing more epidemics from now on (Karpudewan &
Chan, 2020). The key to success in survival is to turn the right decisions into behavior using the necessary
scientific knowledge. Without doubt, instruction; education and educators are the agents that can assure
this behavior change. Thence, many countries have realized the urgency of integrating socioscientific
issues and critical thinking into their education programs and have taken steps in this direction (Bellaera
et al,, 2021; Chan, 2019; Friedrichsen et al., 2021; Forawi, 2016; Kavenuke, Kinyota & Kayombo, 2020). In
this study, it was tried to determine the kind of the relationship that exists between attitudes towards
socioscientific issues and critical thinking Dispositions, on which many countries have begun to address,
was inquired into.

In our research, first of all, pre-service teachers' attitudes towards socioscientific issues and their
critical thinking dispositions were examined separately. It has been observed that the attitudes and
critical thinking dispositions of the pre-service teachers towards socioscientific issues are positively
significant according to their grade level, department of education, and prior knowledge about
socioscientific issues. The fact that both attitudes towards socioscientific issues and critical thinking
dispositions are significant, increasing from 15t to 4" grade according to grade levels, can be explained
by the fact that pre-service teachers take courses on socioscientific issues and critical thinking during
their study at university from the first grade to the last grade. In other studies, it has been revealed along
the same lines that attitudes towards socioscientific issues and critical thinking dispositions increase
according to grade levels (Shin, Lee, Ha & Kim, 2006). When the attitudes and critical thinking
dispositions of the pre-service teachers towards socioscientific issues are investigated according to the
departments they study at, it is uncovered that for those who study science, mathematics and social
sciences they are higher than those who study in others (pre-school, psychological counseling and
guidance, classroom and fine arts programs). When we pore over the curriculum of science and social
sciences teaching departments, subjects like; “The Nature of Science; Critical and Analytical Thinking;
Contemporary World Problems; Science, Technology and Society” can be considered as part of the
reason why the attitudes and critical thinking dispositions of the pre-service teachers studying in these
departments are higher than the pre-service teachers in other departments. This is valid for the findings
of some other studies as well (Topgu, 2019).

When the correlation results of the research variables are evaluated, it is discerned that the highest
correlation is between socioscientific issues and critical thinking disposition and at a positive level. At
the same time, it is unearthed that there is a positive correlation between socioscientific issues and grade
level. On the other hand, there was no positive correlation between the gender variable and other sub-
variables. The variable of having knowledge about socioscientific issues has a positive correlation with
both critical thinking disposition and socioscientific issues. The variable of education, critical thinking
disposition, attitude towards socioscientific issues and having knowledge about socioscientific issues
have positive and high correlations. It is possible to see the relationship between critical thinking and
socioscientific issues in other studies. For example, Alfitriani et al. (2021) carried out biotechnology
learning activities using a module based on socioscientific issues to determine the increase in the
participants' critical thinking skills.

Considering the results of their study, the participants' critical thinking skills increased. In the same
way, it is seen in other studies that the socioscientific-based teaching model increases students' critical
thinking perceptions (Pratiwi et al., 2016; Wang, Chen, Lin, Huang & Hong, 2017). The research results
were also subjected to advanced statistics. Accordingly, multiple linear regression analyses were
performed, and it is spotted that the attitudes of pre-service teachers towards socioscientific issues are
predicted apropos of critical thinking disposition, knowledge about socioscientific issues, department of
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education and grade level and have a positive relationship. Attitude towards socioscientific issues was
predicted mostly by critical thinking disposition, and least by having knowledge about socioscientific
issues variable. The gender variable did not make any contribution in this process.

As a result of the research, it is clear that critical thinking disposition directly affects the attitude
towards socioscientific issues. The gender variable is insignificant and has a very low effect. This effect is
negligible. The variable of the department studied indirectly affects the attitude towards socioscientific
issues at the highest level. In addition, the variables of grade level and knowledge about socioscientific
issues also have a positive effect.

IMPLICATIONS
Reflections of the findings and results over the educational contexts are enlisted in the following way:

1. As pre-service teachers' critical thinking dispositions increase, their attitudes towards
socioscientific issues increase in an affirmative and positive way. Sub-variables (gender, grade
level and alike) generally do not make a significant difference for individuals with low and medium
level of critical thinking disposition. At this point, some suggestions can be made to pre-service
teachers with a low and medium level of critical thinking disposition. It can be ensured that they
participate in project activities on socioscientific issues during the training process. It can be
ensured that courses within the scope of critical and analytical thinking are taken.

2. The variable that most affects the attitude towards socioscientific issues is the variable of
department. That being the case, the pre-service teachers with the highest attitudes were
respectively science, mathematics, and social sciences education teachers. Therefore, critical and
analytical thinking courses and practices related to socioscientific issues should be included in the
curricula of departments other than these departments.

3. Another variable that affects pre-service teachers' attitudes towards socioscientific issues is the
grade level variable. As the grade level increases, pre-service teachers' attitudes and critical
thinking dispositions increase in an affirmative and positive way. For this reason, it can be
recommended that pre-service teachers participate in activities related to socio-scientific issues
and critical thinking skills from the first to the last year during their university education.

LIMITATIONS and FUTURE RESEARCH

In this study, pre-service teachers who are involved in raising qualified individuals for the society
were preferred. With that being said the attitude towards socioscientific issues and the ability to think
critically is an issue that concerns all people living in the world. For this reason, participants from different
faculties and even from different walks of life may be preferred in future studies. Another limitation of
the study is that it was conducted with university students. Socioscientific issues are closely related to
critical thinking skills, which are aimed to be gained at secondary and high school levels. For this reason,
it would be very beneficial to perform the study with students at the secondary and high school level
too. Finally, socioscientific issues generally consist of issues that do not have a definite solution and that
cannot be easily reconciled in society. At this point, it is necessary to give importance to the pedagogical
training of individuals at an early age in order to make them think critically and educate them to be open
to criticism.
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Ozet

Bu calismada, 6gretmen adaylarinin elestirel diisiinme egilimleri ile sosyobilimsel
konulara yénelik tutumlart arasindaki iliski incelenmistir. Arastirma siirecinde nicel
arastirma yaklasimlarindan biri olan iliskisel tarama yoéntemi kullandmustur.
Arastirmaya Tiirkiye'nin Karadeniz Bélgesi'ndeki devlet (lniversitelerinin egitim
fakiiltelerinde 6grenim gérmekte olan fen bilgisi, matematik, okul dncesi, psikolojik
danisma ve rehberlik, sosyal bilimler, siif dgretmenligi ve giizel sanatlar
béliimlerinden 813 6gretmen adayt katimistir. Arastirmada veri toplama aract
olarak elestirel diisiinme egilimi ve tutum dlcekleri kullandmustir. Bulgular cinsiyet,
sinif diizeyi, sosyobilimsel konularda bilgi sahibi olma ve egitim fakdiltesi b6liimii
degiskenleri dikkate alinarak incelenmistir. Elde edilen verilerin analizinde her bir
6lcege ait sonuclar énce disiik, orta ve yiiksek puanlar olarak gruplara ayrdmustur.
Iki kategorili degiskenler bagimsiz 6rnekler t testi kullandarak, ikiden fazla
kategoriye sahip degiskenler ise ANOVA testi kullanilarak analiz edilmistir. Daha
sonra ¢oklu dogrusal regresyon analizleri yapumustir. Arastirma sonuglarint
dogrulamak ve ileri istatistiklerle desteklemek icin Hayes'in (2018) 1 numarali
regresyon modeli kullandmustir. Arastirma sonucunda disiik ve orta diizeyde
elestirel diisiinme egilimine sahip dgretmen adaylarinin sosyobilimsel konulara
yonelik tutumlarinn da disiik oldugu ve alt degiskenlerin anlamlt bir fark
yaratmadigt belirlenmistir. Bu noktada elestirel diisiinme egilimi diisiik ve orta
diizeyde olan égretmen adaylarina bazi énerilerde bulunulabilir. Egitim sirecinde
sosyobilimsel konularda proje faaliyetlerine katmalart saglanabilir. Elestirel ve
analitik distiinme kapsaminda derslerin alinmast saglanabilir. Elestirel diisiinme
egilimi yiiksek olan 6gretmen adaylarinin sosyobilimsel konulara yénelik
tutumlartimin  da  yliksek oldugu gérilmistiir. Ayrica Ggretmen adaylarinin
gértslerinin bélim, suf dizeyi ve sosyobilimsel konularda bilgi sahibi olma
degiskenleri acisindan anlamli farklilik gésterdigi belirlenmistir.

Anahtar Kelimeler: Elestirel Diisiinme Egilimi, Sosyobilimsel Konular, iliskisel
Tarama, Regresyon Modeli
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Genisletilmis Ozet

Problem Durumu: Ozellikle son 30 yilda teknolojinin hizla gelismesiyle insan yasaminin carpici bicimde
degistigini ve icinde bulundugumuz ¢agin adinin Paul'iin (1990) popdiler kitabi olan Post-Truth oldugunu
dustindugumuzde elestirel disiinme; “Hizla degisen bir diinyada her insanin hayatta kalmasi igin gereken
beceriler” arasinda stiphesiz yerini almaktadir. Post-Truht donemi gercekten de bireylerin cesitli tirlerde
kararlar alirken gerceklerle ayni fikirde olmadigi ve test edilmis ve onaylanmis bilgilerden ziyade kisisel
inang ve duygulara gore hareket ettigi donemdir (Sinatra & Lombardi, 2020). Bu dénemde 'bilgi gligttr'
anlayisinin énemini kaybettigi agiktir. Clinkii dogru ve yanlis bilgiyi ayirt etmek giderek zorlagsmaktadir
(Wineburg & McGrew, 2017). Ayrica bilginin yanlis yorumlanmasi ve bilimsel kanitlarin reddedilmesi,
Post-Truth doneminin &zellikleridir (Kienhues, Jucks & Bromme, 2020). Arastirmacilar, yarinin
yetiskinlerinin karsilasacaklari varolussal krizler nedeniyle farkli sorunlari ¢ozmek zorunda kalacaklarini
vurgulamaktadir (Abraham, 2016; Burnard, Colucci-Gray & Sinha, 2021). O halde bu 6ngériileri gelecege
en uygun sekilde yapmayi disinmemiz gerekiyor. Ayni distince dogrultusunda Goodlad (1984) icinde
bulundugumuz sirecin canliliginin altini gizerek elestirel ya da Ust diizey diisinmeyle mesgul olmayan
ergenlerin gelecedin toplumu ve kiresellesmeye iyi hazirlanamayacagini séylemistir. iklim degisikligi,
genetigi degistirilmis organizmalar, asilama gibi gercek diinya sorunlarindan olusan Sosyobilimsel
Konular (SBK), arastirmacilar tarafindan vurgulanan sorunlarin basinda gelmektedir (Tyrrell & Calinger,
2020). Son yillarda birgok tlke, tim egitim seviyelerinde elestirel disinme becerilerinin gelistiriimesine
yardimci olmaya calismaktadir (Facione, Sanchez, Facione & Gainen, 1995; Ennis, 1996; Sadler, Chambers
& Zeidler, 2002; Yang & Chung, 2009; Fong, Kim, Davis, Hoang & Kim, 2017; Forawi, 2016; Chan, 2019;
Janssen vd., 2019; Kavenuke, Kinyota & Kayombo, 2020; McPeck, 2016; Ren, Tong, Peng & Wang, 2020;
Bellaera, Weinstein-Jones, llie & Baker, 2021; Salman & Yilmaz, 2021) ve sosyobilimsel konulara
(Levinson, 2006; Chang & Chiu, 2008; Topgu, 2019; Friedrichsen, Ke, Sadler & Zagori, 2021) daha fazla
onem vermeye baslamistir. Artik Sosyobilimsel konular daha fazla 6neme sahip olmaya baslamis ve
Ulkelerin ilgili egitim programlarina entegre edilmeye baslanmistir. Bu noktadan hareketle arastirmanin
temel amaci, sosyobilimsel konularin elestirel disinmenin gelismesine katkida bulunacagi distincesinin
incelenmesidir. Nitekim 6grencilerin elestirel dustinmelerini gelistirmek akademik basarilari icin cok
onemlidir. Bunu yapmanin egitimin kalitesini artiracagi genel olarak kabul edilmektedir (Ren vd., 2020).
Literaturdeki calismalarin biytk bir kismi kapsamli bir sekilde incelenmis ve arastirmalarin sosyobilimsel
konularin elestirel disiinmeyi gelistirmedeki dnemine ve sosyobilimsel konularda karar vermede elestirel
disinmenin 6nemine isaret ettigi gdzlemlenmistir. Sosyobilimsel konulara yonelik tutumlar ve elestirel
disiinme becerileri birbirini tamamlayan iki farkli bilesendir. Bu bilesenler, bireylerin olaylara farkli
acllardan yaklagsmasini saglamaktadir. Bireylerin topluma ayak uydurabilmeleri ve etkin vatandashk
gosterebilmeleri igin sosyobilimsel konulara yonelik belirli bir tutum dizeyine sahip olmalar
gerekmektedir. Bu tutum, elestirel ve sorgulayici diisiinme yetenegi ile miimkiin olmaktadir. Literatlrde
sosyobilimsel konu temelli uygulamalarin elestirel distiinme becerilerini dolayli olarak artirdigi
belirtilmektedir (Sadler vd., 2002; Zeidler & Nichols, 2009; Domenech & Marquez, 2013; Alfitriyani vd.,
2021; Puig vd., 2021). Ancak alanyazin incelendiginde sosyobilimsel konulara yonelik tutum ile elestirel
distinme egilimleri arasindaki iliskinin yeteri kadar incelenmedigi gérilmustir. Bu nedenle sosyobilimsel
konu temelli uygulamalar ile elestirel dislinme becerileri arasindaki iliskinin dogrudan incelemesi
yapilmistir. Sosyobilimsel konu temelli uygulamalar ve elestirel disinme becerileri, bilimsel
okuryazarligin kazanilmasi icin esastir. Bu amacgla bu calismada bu konu incelenmek istenmis ve
sosyobilimsel konulara yonelik tutumlar ile elestirel diistinme egilimleri arasinda bir model kurulmaya
calisiimistir.

Yontem: Bu calismada nicel arastirma yaklasimlarindan iligskisel tarama yontemi kullaniimistir. Genel
olarak tarama yodnteminde genis kitlelere ulasmak mimkindir ve bu nedenle arastirmacilara veri
zenginligi ve diger tirden kolaylklar sagladigr icin literattirde siklikla tercih edilmektedir (Fraenkel,
Wallen & Hyun, 2019). Arastirmaya Turkiye'nin Karadeniz Bolgesi'ndeki devlet Universitelerinde fen
bilgisi, matematik, okul 6ncesi, psikolojik danisma ve rehberlik, sosyal bilgiler, sinif 6gretmenligi ve glizel
sanatlar bolumlerinde okuyan 813 dgretmen adayi katilmistir. Katiimcilarin %55,8'i (n=453) kadin,
%44,2'si (n=360) erkektir. Katilimcilar sinif diizeyine gore incelendiginde, %21.64 (n=176) 1. sinif, %24.84
(n=202) 2. sinif, %30.14 (n=245) 3. sinif, %23,38'i (n=190) ise 4. sinifta bulunmaktadir. Arastirma slirecinde
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ogretmen adaylarina iki farkli olcek uygulanmistir. Bu olcekler tutum ve elestirel disiinme egilimi
dlcekleridir. Ozetle, arastirma kapsaminda ©gretmen adaylarinin elestirel diisinme egilimleri ve
sosyobilimsel konulara yonelik tutumlari farkli degiskenler dikkate alinarak incelenmistir.

Bulgular, Sonuc¢ ve Tartisma: Egitim ve 6gretim alaninda bugtine kadar yapilan calismalarda dnceligin
¢ogu zaman akademik basarinin nasil artirilacagina odaklandigini biliyoruz. Bununla birlikte, giinimazin
Post-Truth caginda, akademik basari elde etmekten ¢ok, diinyada yasayan tim insanlari ayni anda
etkileyebilen COVID-19 gibi pandemilerden nasil kurtuluruz gibi konular kaginilmaz olarak yerini almistir.
Hayatta kalmada basarinin anahtari, gerekli bilimsel bilgiyi kullanarak dogru kararlari davranisa
donustirmektir. Bu nedenle bircok (lke sosyobilimsel konulari ve elestirel dislinceyi egitim
programlarina entegre etmenin aciliyetini fark etmis ve bu yonde adimlar atmistir (Bellaera vd., 2021;
Chan, 2019; Forawi, 2016; Friedrichsen vd. 2021). Arastirma sonucunda 6gretmen adaylarinin
sosyobilimsel konulara yonelik tutum ve elestirel diisiinme egilimlerinin sinif diizeyine, 6grenim gordigi
bolime ve sosyobilimsel konulara iliskin 6n bilgilerine gére olumlu yénde anlamh farkhihk gosterdigi
belirlenmistir. Sinif diizeylerine gére 1. siniftan 4. sinifa dogru artan hem sosyobilimsel konulara yonelik
tutumlarin hem de elestirel disinme egilimlerinin dnemli olmasi, 6gretmen adaylarinin Gniversite
egitimleri sirasinda sosyobilimsel konular ve elestirel diistinme konularinda ders almalari ile agiklanabilir.
Alanyazinda bulunan diger arastirmalarda da ayni dogrultuda sosyobilimsel konulara yénelik tutumlarin
ve elestirel disinme egilimlerinin sinif dlizeyine gore arttigi ortaya konmustur (Shin, Lee, Ha & Kim,
2006). Ogretmen adaylarinin sosyobilimsel konulara yénelik tutumlari ve elestirel diisinme egilimleri
okuduklar bolimlere gore incelendiginde, fen bilgisi, matematik ve sosyal bilgiler bélimlerinde
okuyanlarin diger bolimlerde okuyanlardan daha yliksek ortalamalara sahip oldugu ortaya ¢ikmistir. Fen
bilgisi ve sosyal bilgiler 6gretmenligi bolimlerinin mifredatlarina bakildiginda; “Bilimin Dogasi; Elestirel
ve Analitik Distinme; Cagdas Diinya Sorunlari; Bilim, Teknoloji ve Toplum” gibi derslerin bu bélimlerde
o6grenim goren 6gretmen adaylarinin tutum ve elestirel diisiinme egilimlerini etkiledigi ve bu durumun
diger bolimlerde bulunan 6gretmen adaylarina gore daha yliksek egilim gostermelerine neden oldugu
ifade edilebilir. Bu durum alanyazindaki bazi calisma sonuglari ile desteklenmektedir (Topcu, 2019).

Sonug ve Oneriler: Arastirma sonuclarinin egitim baglamlarina yansimalari su sekilde listelenmistir:

1. Ogretmen adaylarinin elestirel disiinme egilimleri arttikca sosyobilimsel konulara yénelik
tutumlari olumlu diizeyde artmaktadir. Buna karsin arastirmanin alt degiskenleri (cinsiyet, sinif
dizeyi ve benzerleri) genellikle dustik ve orta diizey elestirel diisiinme egilimi olan bireyler icin
anlaml bir fark yaratmamaktadir.

2. Sosyobilimsel konulara yonelik tutum davranisini en c¢ok etkileyen degisken egitim
degiskenidir. Durum boyle olunca tutum dizeyleri en ylksek olan 6gretmen adaylari sirasiyla
fen bilgisi, matematik ve sosyal bilgiler 6gretmenligi olarak belirlenmistir. Bu nedenle bu
bolumler disindaki bolimlerin 6gretim mifredatlarinda sosyobilimsel konulara iliskin elestirel
ve analitik distinme dersleri ve ¢esitli uygulamalarina yer verilmelidir.

3. Ogretmen adaylarinin sosyobilimsel konulara yénelik tutumlarini etkileyen bir diger degisken
de sinif dlizeyi degiskenidir. Sinif dlizeyi yikseldik¢e 6gretmen adaylarinin tutumlari ve elestirel
disinme egilimleri olumlu yonde artmaktadir. Bu nedenle 6gretmen adaylarina Universite
egitimleri boyunca ilk siniftan son sinifa kadar sosyobilimsel konular ve elestirel diisiinme
becerileri ile ilgili etkinliklere katilmalari 6nerilebilir.

4. Bu calismada topluma nitelikli bireylerin yetistiriimesinde gorev alan 6gretmen adaylari tercih
edilmistir. Bununla birlikte, sosyobilimsel konulara karsi tutum ve elestirel diisinme yetened;,
diinyada yasayan tiim insanlari ilgilendiren bir konudur. Bu nedenle ileriki ¢alismalarda farkli
fakiltelerden ve hatta farkli yasam alanlarindan katilimcilar tercih edilebilir.

5. Arastirmanin bir diger yonU ise Universite dgrencileri ile yapilmis olmasidir. Sosyobilimsel
konular, ortaokul ve lise dlizeyinde kazandiriimasi hedeflenen elestirel diisinme becerileri ile
yakindan iligkilidir. Bu nedenle ¢alismanin ortaokul ve lise diizeyindeki 6grencilerle de yapilmasi
faydal olacaktir.

6. Son olarak, sosyobilimsel konular genellikle kesin bir ¢ozimi olmayan ve toplumda kolayca
uzlasilamayacak konulardan olusmaktadir. Bu noktada bireylerin elestirel disiinmelerini
saglamak ve elestiriye acik bir birey olarak yetistirmek icin erken yasta pedagojik egitime 6nem
vermek gerekmektedir.
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