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Research Article

The aim of this study is to determine the effect of pre-service teachers’ lateral,
divergent, computational, and metacognitive thinking levels on their cognitive
flexibility, as well as the predictive power of these thinking skills on their cognitive
flexibility. This research is a quantitative study conducted in a correlational survey
model. The participants of the study consisted of 330 pre-service teachers studying at
a state university in Tlrkiye. “Lateral Thinking Disposition Scale”, “Divergent Thinking
Self-Assessment Scale”, “Computational Thinking Scales”, “Metacognitive Strategies
Scale” and “Cognitive Flexibility Inventory” were used as data collection tools. AMOS
24 was utilized to examine Confirmatory Factor Analysis of each scale, and SPSS 24 was
used for correlation and multiple linear regression analyses. The findings indicated
moderate and low statistically significant relationships between variables. It was also
revealed that divergent, computational, lateral and metacognitive thinking all
predicted cognitive flexibility significantly and all the predictors together explained
33% of cognitive flexibility. The research findings were deliberated in relation to the
literature and suggestions were made for teacher educators, curriculum developers
and researchers studying on cognitive flexibility and higher-order thinking skills.
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Arastirma Makalesi

Bu ¢alismanin amaci, 6gretmen adaylarinin yanal, iraksak, bilgi islemsel ve metabilissel
dustinme duzeylerinin bilissel esneklikleri Gzerindeki etkisini ve 6gretmen adaylarinin
bahsi gegen disiinme becerilerinin bilissel esnekliklerini yordama glicinl tespit
etmektir. Bu arastirma iliskisel tarama modelinde nicel bir ¢alismadir. Arastirmanin
katilimcilarini Turkiye'deki bir devlet Universitesinde 6grenim goren 330 Ggretmen
adayl olusturmustur. Veri toplama araci olarak “Yanal Disiinme Egilimi Olgegi”,
“Iraksak Disiinme Oz Degerlendirme Olgegi”, “Bilgisayarca Disiinme Olgegi”,
“Metabilissel Stratejiler Olgegi” ve “Bilissel Esneklik Envanteri” kullaniimistir. Her bir
Olgegin dogrulayici faktor analizi AMOS 24 kullanilarak test edilmistir. Arastirma
sorularini cevaplamak amaciyla yapilan korelasyon ve c¢oklu dogrusal regresyon
analizleri igin SPSS 24 kullaniimistir. Bulgular degiskenler arasinda istatistiksel olarak
orta ve dusuk diuzeyde anlamli iligkiler oldugunu gostermistir. Ayrica iraksak, bilgi
islemsel, yanal ve metabiligsel diisiinmenin biligsel esnekligi 6nemli 6lglide yordadigi ve
tim yordayicilarin birlikte bilissel esnekligin %33'Un0 acikladigi ortaya c¢ikmistir.
Arastirma bulgulari alanyazin i1giginda tartisilmis ve 6gretmen egitimcilerine, program
gelistirme uzmanlarina ve bilissel esneklik ve st dlzey dustinme becerileri Gzerine
galisan arastirmacilara nerilerde bulunulmustur.
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Introduction

Developments in information and communication technologies have led to significant changes in
many areas of life and increased the value of information on a global scale. Accessing information and
using it efficiently have become distinguishing factors in the faster development and greater
productivity of societies compared to others. However, possessing knowledge is not always sufficient to
overcome problems, and individuals need to be cognitively flexible in situations where knowledge is
insufficient in the presence of the complexity of daily life (Cuhadaroglu, 2013; Martin & Anderson,
1998).

Cognitive flexibility is defined as recognizing alternative paths and choices in the presence of
unexpected situations, the ability to adapt flexibly to novel circumstances and feeling competent in such
situations (Bilgin, 2009; Cuhadaroglu, 2013; Martin et al., 1998; Martin & Rubin, 1995; Stahl & Pry,
2005). It is a process that requires individuals to use their skills to adapt cognitive processing strategies
in order to face new and unexpected circumstances in their environment. (Cafas et al., 2006; Deak,
2003; Koriikcl, 2020). It is closely associated with higher-order cognitive processes such as
comprehending others’ behaviours by projecting oneself into their mental state (Austin et al., 2014),
generating alternative solutions to different situations (Silver et al., 2004), perceiving challenging life
events as manageable, altering one’s cognitions (Dennis & Vander Wal, 2010) and transitioning between
different paths of thought with ease (Stevens, 2009). Cognitive flexibility enables individuals to set goals,
make plans, realize these plans and regulate their behaviours according to the results of their actions
(Ozen & Ugiincii, 2022). Cognitively flexible individuals can view themselves, their environments and
experiences more positively (Diril, 2011), they perceive themselves as competent in interpersonal
relationships and they do not struggle with making sense of their experiences (Martin & Anderson
1998). Cognitive flexibility lies at the intersection of awareness, adaptability and confidence (Crocker,
2018). Dennis and Vander Wal (2010, p. 243) expound the three facets of cognitive flexibility as: “(1) the
tendency to perceive difficult situations as controllable; (2) the ability to perceive multiple alternative
explanations for life occurrences and human behaviour; and (3) the ability to generate multiple
alternative solutions to difficult situations.”

Empirical evidence suggests that cognitive flexibility is cultivated through novel experiences
(Korlkecu, 2020). Spiro and Jehng (1990) posit that individuals grappling with multifaceted tasks are
predisposed to cognitive flexibility since they are equipped to navigate shifts in situational dynamics. In
such contexts, individuals can restructure their knowledge by radically transforming their responses to
situational demands. The need for individuals to be cognitively flexible is reinforced by the necessity to
make decisions and choices when faced with various challenges, both in educational processes and in
their daily lives (Pepe, 2021) since cognitive flexibility determines how individuals will present their
knowledge and which option they will choose when confronted with a problem (Altunkol, 2011).

Cognitive flexibility allows individuals to approach different situations from various perspectives by
providing flexibility in their thinking structures. In this context, with the rapid advancement of
technology, this concept is stated to play an important role in the development of 21st-century skills
(Spiro et al., 2018). Changing workforce and societal needs resulting from globalization, technology and
digitalization demand quick adaptation and flexibility from individuals. In this direction, cognitive
flexibility has become a central element in the development of 21st century skills.

Voogt and Roblin (2012) defined 21st century skills as “the competencies required for individuals to
adapt to the conditions of the 21st century and to contribute to the information society as effective
citizens”. Binkley et al.’s (2012) definition of the concept is “a set of competencies that enable
individuals to be successful in complex work and life environments shaped by globalization and digital
technologies”. In another study, the concept was defined as a broad set of knowledge, skills and
dispositions that students need to develop to succeed in work and life in the 21st century (Partnership
for 21st Century Skills [P21], 2007). These skills are also described as "the abilities required to prepare
students for success in an increasingly competitive global market" (Kennedy & Sundberg, 2020).
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Looking at the different definitions, it is understood that 21st-century skills comprise a set of core
skills along with associated sub-skills and concepts. In the literature, these skills are classified under
various theoretical frameworks by different researchers and organizations. For example; The
International Society for Technology Education (ISTE, 2016) presented a framework to guide educators
and students in the digital age by classifying the 21st century skills. In this context, the 21st century skills
determined for students were categorized as; empowered learner, digital citizen, knowledge
constructor, innovative designer, computational thinker, creative communicator and global collaborator.
In the report of Organisation for Economic Co-operation and Development (OECD, 2018) titled “The
Future of Education and Skills: Education 2030,” which classifies the knowledge, skills, attitudes, and
values that individuals and students may need by 2030, skills are divided into; cognitive-metacognitive
(e.g., critical thinking, creative thinking, learning to learn, and self-regulation), social and emotional
(e.g., empathy, self-efficacy, and cooperation) and practical and physical skills (e.g., using new
information and communication technology devices). The P21 Framework (2007) has classified 21st
century skills into three main groups and defined 12 different skill types under these groups as follows:

e Life and career skills: Flexibility and adaptability, initiative and self-motivation, management and
guidance, social and intercultural skills, productivity and accountability, leadership and responsibility,

e Creative and innovative skills: Critical thinking and problem solving, communication and
collaboration,

¢ Information, media, and technology skills: Information literacy, media literacy, and ICT
(Information, Communication, and Technology) literacy.

In the “Assessment and Teaching of 21st Century Skills (ATC21s)” project, the 21st century skills were
categorized as follows:

e Ways of thinking: Creativity/innovation, critical thinking, decision making, problem solving,
learning to learn and metacognition,

e Ways of working: Communication, collaboration,
e Working tools: Information literacy and ICT literacy,

e Living in the world: Citizenship, life, career, personal and social responsibility skills (Griffin & Care,
2014).

In the study conducted by Chalkiadaki (2018), 21st century skills were divided into four main
categories as; personal skills (creativity, problem-solving, managing complexity, etc), social skills
(communication and collaboration, taking initiative, etc), information and knowledge (metacognition,
applying knowledge to new situations, creating new knowledge, etc.) and digital literacy (self-
confidence in media and ICT use, proficiency in using digital tools, etc). In Turkiye, a study conducted by
the Ministry of National Education Board of Education and Discipline (2023) identified seven main skills
and 46 sub-skills within the scope of 21st-century skills as: social and emotional skills (flexibility and
adaptability, relationship management, conflict resolution, etc.), language and communication skills
(active listening, negotiation, etc.), higher-order thinking skills (creative and innovative thinking, critical
thinking, problem-solving and decision-making, metacognition, etc.), personal skills (taking
responsibility, responsible decision-making, etc.), learning skills (learning to learn, active learning, etc),
working skills (productivity, resource management, etc.) and literacy skills (information and
communication technology literacy, digital literacy, etc) (Tirel et al., 2023).

Although the 21st-century skills categorized in various reports and studies differ, it can be seen that
there are fundamentally overlapping skills. These skills place great emphasis on competencies such as
flexibility, creativity, problem-solving, and critical thinking, which are essential for being successful and
functional in a fast-changing and information-dense world. These are skills that require individuals to
adapt to constantly evolving information and workforce environments. It can be said that cognitive
flexibility plays a critical role in this process of adaptation and adjusting to changing conditions.
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Cognitive flexibility is related to the skill to shift one's thinking structure in the face of different
situations and problems, quickly process new information and experiences, and switch between
different strategies. In processes such as problem-solving, creative, and metacognitive thinking, which
are required by 21st-century skills, cognitive flexibility is thought to enable the effective use of these
skills, and the effective use and development of these skills are considered to be related to cognitive
flexibility.

Research emphasizes the association between cognitive flexibility and diverse factors, including
motivation (Liu & Wang, 2014; Kasser, 2002), self-efficacy (Glinaydin & Oztiirk, 2016; Kaptanbas-Giirbiiz
& Sezgin-Nartgiin, 2018), academic self-efficacy (Chen et al., 2019; Pepe, 2021), creativity (Pan & Yu,
2018), problem-solving skills (Bilgin, 2009), systematic intelligence (Alzubi et al., 2022), social problem-
solving style (Buga et al., 2018), lateral thinking (Sahin-Taskin & Esen-Ayglin, 2022), formal creativity
(Cuhadaroglu, 2013), reading comprehension (Hung & Loh, 2021), attitudes towards learning (Onen &
Kogak, 2015), techno-pedagogical content knowledge (Oztiirk et al., 2020) and interpersonal problem-
solving skills (Esen-Aygiin, 2018). Right along with the variables mentioned in the studies, the
identification of other skills that could contribute to the development of cognitive flexibility constitutes
the impetus for this research. What other skills can be given importance in training pre-service teachers
and might it be possible to enhance their cognitive flexibility simultaneously? In this context, the present
research endeavours to identify cognitive variables predicted to influence cognitive flexibility levels of
teacher candidates. The variables tested within the scope of this study were determined as lateral,
divergent, computational, and metacognitive thinking, which are thought to be related to 21st-century
skills. Summary information regarding these is provided below.

The concept of lateral thinking, introduced by De Bono, encompasses transitioning from one model
to another in an asymmetrical modelling system (De Bono, 1999). The expression "asymmetric modeling
system" here refers to finding innovative solutions to problems using different thinking approaches. It
aims to find creative solutions by switching from one model to another. It refers to generating novel
ideas by scrutinizing a situation from diverse vantage points (Kohn & O’Connell, 2008). Lateral thinking
facilitates both creating innovative ideas while tackling diverse problems and fostering unconventional
solutions (Mustofa & Hidayah, 2020). This thinking skill is directly related to 21st-century skills,
particularly creativity and innovation. Given its classification as a facet of creative thinking, adept
individuals in lateral thinking are often posited as creative thinkers (Semerci, 2016). Individuals with
lateral thinking tendency are not only productive and creative but they also explore possibilities,
consider all kinds of probabilities, have inductive reasoning and the ability to utilize knowledge (De
Bono, 1990). Similarly, cognitive flexibility mandates recognizing multiple alternatives in a given scenario
and a readiness to adapt flexibly to new circumstances (Sahin-Taskin & Esen-Aygtin, 2022). Therefore, it
is predicted that both phenomena exhibit a parallelism and lateral thinking can be considered as a
necessary skill while using cognitive flexibility.

Divergent thinking entails reviewing multiple options and combining them to produce new or
original ideas. It is related to generating new and useful ideas for an open-ended problem (Guilford,
1967). It is closely affiliated with creativity, as it focuses on engendering multiple alternative reactions,
including unforeseen, original or extraordinary ideas (Razumnikova, 2013). Guilford (1967), who
developed the concept within the framework of creativity theories, defined this type of thinking as the
ability to produce multiple solutions, especially in problem-solving processes, and suggested that it
occurs in situations where there is more than one alternative solution rather than a single correct
answer. According to him, creative individuals tend to be fluent, flexible and original. Here, while fluency
is related to producing a large number of ideas and solutions, flexibility is about generating ideas from
different categories and changing the mindset when necessary. Originality, on the other hand, refers to
the uniqueness of the ideas produced. This thinking skill is not only related to creativity but also to the
21st-century skills such as problem-solving, critical thinking and learning to learn, as it involves
developing multiple solutions to a problem rather than just one correct solution. It is thought that these
components of divergent thinking strengthen the ability to adapt to various problem-solving situations

109



Ozer & Basarir — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 54(1), 2025, 106-139

and develop new solutions, which is a requirement of cognitive flexibility. Therefore, it can be predicted
that there may be a relationship between the two concepts and that they might affect each other.
Indeed, Al-Masoudi et al. (2018) stated that divergent thinking represents a mode of thinking that
results in generating many solutions and responses without being restricted by predefined rules, and
they pointed to the possible relationship between cognitive flexibility and this form of thinking.
Therefore, confronted with unexpected situations demanding exhibition of cognitive skills, individuals
with divergent thinking skills are thought to have an advantage in utilizing their cognitive flexibility.

Computational thinking is described as an approach for solving problems, designing systems and
comprehension of human behaviours, utilizing fundamental principles from computer science (Wing,
2006). Although rooted in computer science, it is a kind of analytical thinking skill used for problem
solving in all fields as an umbrella term (Gerosa et al., 2021). This skill is thought to be closely related to
21st century skills such as digital literacy, information literacy and problem solving skills. It embodies
attributes such as self-assurance in navigating intricate scenarios, resilience in tackling challenges,
tolerance for uncertainty, adeptness in handling open-ended issues and the capacity to collaborate to
attain shared objectives (Barr et al., 2011). Uziimcii and Bay (2018) contend that computational thinking
shares commonalities with diverse higher-order thinking skills, potentially bolstering their development.
Given that cognitive flexibility is related to generating new ideas in response to unusual situation
changes and problematic circumstances, it seems possible to consider computational thinking as a skill
that can contribute to cognitive flexibility.

Metacognition is defined as the ability to regulate cognition and control what one thinks or learns
(Schraw & Moshman, 1995). According to Senemoglu (2020), it refers to the awareness of the executive
control system, or in other words, the awareness of individuals' own cognitive processes used in
learning. Metacognitive thinking allows individuals to monitor and evaluate their own thinking processes
(Flavell, 1979). This way of thinking is directly related to learning to learn, decision-making, and
problem-solving skills, which are 21st-century skills. Skills such as monitoring, organizing thoughts, and
managing errors required by metacognitive thinking can also increase individuals' cognitive flexibility,
which refers to their ability to adapt to different conditions and changing needs, as cognitive flexibility
refers to thinking differently, changing perspectives, and adapting to a constantly changing environment
(Buttelmann & Karbach, 2017). Therefore, developing metacognitive thinking skills can be considered to
have the potential to influence individuals’ cognitive flexibility. As a matter of fact, Aydin and Kaynak
(2021) stated that metacognitive processes could support cognitive flexibility, which is defined as the
skill to change cognitions in difficult situations.

The common point of these variables, which are thought to be predictors of cognitive flexibility, is
that they are related to higher-order thinking skills that underlie 21st century skills. Cultivating higher-
order thinking skills stands as a pivotal goal within modern education systems. Similarly, being able to
cope with different and unexpected situations that represent cognitive flexibility and generating
alternative solutions to problems are highly important for individuals across all segments of society.
However, the teaching profession is one of the professions with the highest probability of encountering
different people, temperaments and behaviors, as it involves direct interaction with people. Therefore,
regardless of their department, practitioners of the teaching profession are expected to have high levels
of cognitive flexibility (Yasar Ekici & Balci, 2019) in order to be able to adapt to such different situations
and produce alternatives (Cuhadaroglu, 2013). When it comes to teacher education, it is important to
train teachers who guide students, organize the teaching-learning process effectively and have problem-
solving skills, rather than solely convey certain content to the learners. Among the studies conducted on
cognitive flexibility, no comprehensive research has been found that examines lateral, divergent,
computational and metacognitive thinking skills together investigating how each variable independently
affects cognitive flexibility. Therefore, it is expected that this study will be beneficial in terms of
providing insights about whether teacher candidates’ cognitive flexibility levels can be enhanced
through lateral, divergent, computational and metacognitive thinking skills and contribute to the quality
of teacher education. Moreover, the research findings will be important to researchers studying on the
subject in terms of presenting data on the relationship of cognitive flexibility with other higher-order
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thinking skills and to teacher educators in terms of providing ideas that will help them make
adjustments that increase teacher candidates’ cognitive flexibility. Consequently, the aim of this study is
to examine whether cognitive flexibility levels of pre-service teachers are significantly predicted by
lateral, divergent, computational and metacognitive thinking skills. In accordance with this aim, answers
to the following research questions were sought:

(1) Is there a correlation between lateral, divergent, computational and metacognitive thinking levels
of pre-service teachers and their cognitive flexibility?

(2) What is the predictive power of lateral, divergent, computational and metacognitive thinking
levels of pre-service teachers on their cognitive flexibility levels?

(3) What is the relative importance of lateral, divergent, computational, and metacognitive thinking
levels of pre-service teachers on predicting cognitive flexibility levels?

Method
Research Model

In the present research, correlational research design was used. Correlational research design is used
to determine the relationships between two or more variables and to obtain clues about predictors
(Buyukoztirk et al., 2022). In this study, correlational research design was preferred to investigate the
relationship between lateral, divergent, computational and metacognitive thinking and cognitive
flexibility. The study also investigated the predictiveness of independent variables on the dependent
variable. Lateral thinking, divergent thinking, computational thinking and metacognitive thinking were
the independent variables, and cognitive flexibility was the dependent variable.

Participants

Based on convenience sampling (McMillan & Schumacher, 2010), the participants of the study
consisted of pre-service teachers (n= 330), studying at an education faculty of a state university in
Tirkiye. The ethics committee approval for the study was obtained by the Nevsehir Haci Bektas Veli
University Scientific Research and Publication Ethics Committee with the decision dated 27.04.2022 and
numbered 135. At the beginning of the study, the participants were informed about the study and
informed consent was obtained. The results of the descriptive statistics regarding the participants were
given in Table 1.

Table 1

Demographic Features of the Participants

Demographic Features Groups N %
Gender Female 245 74.2
Male 85 25.8
18-21 161 48.8
Age 22-25 140 42.4
26 and older 29 8.8
English Language Teaching 68 20.6
Preschool Education 45 13.6
Special Education 42 12.7
German Language Teaching 30 9.1
Physical Education and Sports Teaching 28 8.5
Department Turkish Language Teaching 26 7.9
Guidance and Psychological Counseling 22 6.7
Primary School Mathematics Teaching 20 6.1
Primary School Teaching 18 5.5
Social Sciences Teaching 14 4.2
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Science Teaching 13 3.9

Music Teaching 4 1.2

Freshmen 78 23.6

. Sophomore 65 19.7
Education Level Junior 82 248
Senior 105 31.8

Total 330 100

As seen in Table 1, 245 participants were female and 85 participants were male. The majority of the
pre-service teachers were between 18 and 25, and only 29 of them were 26 or older. In terms of
department, most of the participants were studying English Language Teaching, Preschool Education
and Special Education. Most of the pre-service teachers were senior students.

Data Collection Tools

Since lateral, divergent, computational and metacognitive thinking are conceptually close to each
other and have some common features, the possibility that the data collection tools may measure
similar skills has been taken into account. Although each thinking structure (lateral, divergent,
computational and metacognitive) has some intersections in terms of higher-order thinking skills, they
express different thinking styles. At this point, in order to ensure that each thinking structure is clearly
separated from each other, the questions in the data collection tools were evaluated. Data collection
tools consisting questions to measure creativity in lateral thinking, developing more than one solution to
a problem in divergent thinking, planning problem-solving steps and logical thinking skills in
computational thinking and the awareness of individual’s own thinking processes and the ability to
change these processes when necessary in metacognitive thinking were used. The data collection tools
used in the research are explained in detail below.

Lateral Thinking Disposition Scale

Pre-service teachers’ lateral thinking was assessed by “Lateral Thinking Disposition Scale” (LATDS)
developed by Semerci (2016) for Turkish higher education students. LATDS consists of 9 items (eg. “I
create alternative solutions against a problem”; a=.75) with one factor, and it is a 5-point Likert scale
ranging from “I never agree” to “I completely agree”. Confirmatory factor analysis results were x=
6.744, df= 16, x2/df= .421, GFl= .998, CFl= 1.000, IFI= .996, RMSEA= .000 (Semerci, 2016). In this study,
confirmatory factor analysis showed that values were y?= 58.738, df= 25, x2/df= 2.350, CFl= .953, GFI=
.964, NFI= .922 and RMSEA= .064, which confirmed the unidimensional structure of the scale with a
perfect fit (Arbuckle, 2007; Kline, 2011). Cronbach Alpha coefficients of the scale was .80 in this study.

Divergent Thinking Self-Assessment Scale

Pre-service teachers’ divergent thinking was assessed by “Divergent Thinking Self-Assessment Scale”
(DTSAS) developed by Ordu and Yéntem (2020) for Turkish higher education students. DTSAS consists of
21 items with two factors as “rationality” (16 items; eg. “I can find a solution to a problem faster than
anybody else”; a= .92) and “subjectivity” (five items; eg. “l can see differences between situations
considered to be similar”; a= .85). DTSAS is a four point Likert scale ranging from “I do not agree” to “I
completely agree”. Confirmatory factor analysis results were x2/df= 3.39, GFI= .80, NFI= .92, CFl= .95,
RMSEA= .09 (Ordu & Yéntem, 2020). In this study, confirmatory factor analysis, showed that values were
x?= 738.458, df= 179, x2/df = 4.125, CFI= .868, GFl= .834, NFI= .834 and RMSEA= .097, which confirmed
the two-dimensional structure of the scale with an acceptable fit (Schermelleh-Engel et al., 2003;
Steiger, 2007). Cronbach Alpha coefficients were .92, .86 and .93 for rationality, subjectivity and the
total scale, respectively.
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Computational Thinking Scales

Pre-service teachers’ computational thinking was assessed by “Computational Thinking Scales” (CTS)
developed by Korkmaz et al. (2017) for Turkish higher education students. CTS consists of 29 items with
five factors as “creativity” (eight items; eg. “Dreaming causes my most important projects to come to
light”; a= .84), “algorithmic thinking” (six items; eg. “I think that | learn better the instructions made
with the help of mathematical symbols and concepts”; a= .87), “cooperativity” (four items; eg. “I like
solving problems related to group project together with my friends in cooperative learning”; a= .87),
“critical thinking” (five items; eg. “I am willing to learn challenging things”; a =.78) and “problem
solving” (six items; eg. “I have problems in the issue of where and how | should use the variables such as
X and Y in the solution of a problem”; a=.72). As “problem solving” factor has negative items, these 6
items were reverse-coded. CTS is a five point Likert scale ranging from “never” to “always”.
Confirmatory factor analysis results were x2= 1169.932, x2/df= 3.232, RMSEA= .062, S-RMR= .044, GFl=
.91, AGFI= .90, CFl= .95 and IFl= .97 (Korkmaz et al., 2017). In this study, confirmatory factor analysis,
showed that values were x2= 1713.000, df= 364, x2/df= 4.706, CFl= .778, GFI= .765, and NFl= .736,
which confirmed the five-dimensional structure of the scale with an acceptable fit (Schermelleh-Engel et
al., 2003; Steiger, 2007). Cronbach Alpha coefficients were .79, .93, .91, .80, .80, .86 for creativity,
algorithmic thinking, cooperativity, critical thinking, problem solving and the total scale, respectively.

Metacognitive Strategies Scale

Pre-service teachers’ metacognitive thinking was assessed by “Metacognitive Strategies Scale”
(MSS). MSS, under “Learning Strategies Scale” (LSS), is a sub-scale in “Motivated Strategies for Learning
Questionnaire” (MSLQ) developed by Pintrich et al. (1991) and adapted to Turkish by Buyukoztirk et al.
(2004) for Turkish higher education students. The sub-scales of MSLQ can be used separately or
together (Buytkoztirk et al., 2004; Pintrich et al. 1991; Pintrich et al., 1993). MSS consists of 12 items
(eg. “When | study, | set goals for myself in order to direct my activities in each study period”; a= .75).
MSS has two negative items and they were reverse-coded. MSS is a 7-point Likert scale ranging from
“not at all true for me” to “very true for me”. Confirmatory factor analysis results for LSS were RMSEA=
.066, GFl= .80, AGFI= .77, NNFI= .97, RMR= .22 and SRM= .06 (Buyukozturk et al., 2004). In this study,
confirmatory factor analysis showed that values were x2= 69.417, df= 24, x2/df= 2.892, CFl= .965, GFl=
.956, NFI= .947 and RMSEA= .076, which confirmed the unidimensional structure of the scale with a
perfect fit (Arbuckle, 2007; Kline, 2011). Cronbach Alpha coefficients of the scale was .84 in this study.

Cognitive Flexibility Inventory

Pre-service teachers’ cognitive flexibility was assessed by “Cognitive Flexibility Inventory” (CFl)
developed by Dennis and Vander Wal (2010) and adapted to Turkish by Gulim and Dag (2012) for
Turkish higher education students. CTS consists of 20 items with two factors as “alternatives” (13 items;
eg. “Itis important to look at difficult situations from many angles”; a= .89) and “control” (seven items;
eg. “When | encounter difficult situations, | feel like | am losing control”; a =.85). As CFI has six negative
items, these items were reverse-coded. CTS is a five point Likert scale ranging from “strongly disagree”
to “strongly agree” (GUlum & Dag, 2012). Confirmatory factor analysis was not applied in scale
development study. In this study, confirmatory factor analysis, showed that values were x2= 331.669,
df= 102, x2/df= 3.252, CFI= .906, GFI= .895, and NFl= .870, RMSEA= .083, which confirmed the two-
dimensional structure of the scale with an acceptable fit (Schermelleh-Engel et al., 2003; Steiger, 2007).
Cronbach Alpha coefficients were .91, .84 and .88 for alternatives, control and the total scale,
respectively.

Data Analysis

In this study, data were analysed using AMOS 24 and SPSS 24. AMOS 24 was utilized to examine
Confirmatory Factor Analysis of each scale used in the study. Correlation and multiple linear regression
analysis were applied using SPSS 24. The correlations among lateral, divergent, computational and
metacognitive thinking and cognitive flexibility were analysed by Pearson correlation, and multiple
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linear regression analysis was performed to examine the predictiveness of independent variables on
cognitive flexibility.

Prior to the analysis, the normality of all variables was checked using Skewness and Kurtosis
coefficients. The calculated values (-.003< Skewness< .506; -.007< Kurtosis< -.124) were within the
specified range. Normal distribution assumption was met as all variables displayed acceptable Skewness
and Kurtosis values (George & Mallery, 2010; Tabachnick & Fidell, 2007). In addition, multivariate
normal distribution assumption was analyzed by Mahalanobis distance value, and the analysis showed
that no data disturbed linearity and normality assumptions (Blylkoztirk, 2021). Multicollinearity
assumption was tested through Variance Inflation Factor (1.06< VIF< 1.90), Tolerance Values (.517< TV<
.914) and Conditions Index (1.00< Cl< 28.71) indicating that there was no multicollinearity among
variables (Field, 2005). Preliminary analyses reflected that the data met necessary assumptions for
multiple regression analysis. Therefore, multiple regression analysis was applied 330 data in the study.
In multiple regression analysis, the independent variables are added to the model one by one from the
highest correlation value to the lowest correlation value (divergent, computational, lateral and
metacognitive thinking, respectively) with the dependent variable (cognitive flexibility).

Findings

Correlation values regarding the relationships between variables and descriptive statistics were
given in Table 2.

Table 2

Correlation Matrix and Descriptive Statistics

1 2 3 4 5
1. Lateral Thinking -
2. Divergent Thinking .656™" -
3. Computational Thinking 529" .536™" -
4. Metacognitive Thinking .268™ 251" .220™ -
5. Cognitive Flexibility 416™ .443™ 442" .396™ -
Mean 3.76 2.59 3.36 4,71 3.75
SD .50 48 .39 .92 .50
Skewness -.003 .506 -.040 -.406 .024
Kurtosis -124 -.007 .054 .057 -.013

“p< .01

Table 2 showed that there were moderate and low statistically significant relationships between
variables. The relationship between lateral and divergent thinking has the highest positive correlation
value (r= .656, p< .01) with moderate level. The relationship between divergent and computational
thinking (r= .536, p< .01), lateral and computational thinking (r=.529, p< .01), divergent thinking and
cognitive flexibility (r= .443, p< .01), computational thinking and cognitive flexibility (r= .442, p< .01),
lateral thinking and cognitive flexibility (r= .416, p< .01), metacognitive thinking and cognitive flexibility
(r=".396, p< .01) follow it with positive and moderate level. Metacognitive thinking has relationship with
lateral thinking (r=.268, p< .01), with divergent thinking (r=.251, p< .01) and computational thinking (r=
.220, p< .01) with positive and low level.

Multiple regression analysis results regarding predictiveness of lateral, divergent, computational and
metacognitive thinking on cognitive flexibility were given in Table 3.

As seen in Table 3, in each model, the variance in the pre-service teachers’ cognitive flexibility
increased, and the results of each model were statistically significant. Therefore, divergent,
computational, lateral and metacognitive thinking all predicted cognitive flexibility significantly, and all
the predictors together explained 33% of cognitive flexibility.
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Model 1 indicated that the pre-service teachers’ divergent thinking was a major predictor of their
cognitive flexibility (F= 80.049, p< .01, R*= .197). Divergent thinking alone explained 20% of the change
in their cognitive flexibility.

When computational thinking was included in the model (Model 2), it indicated that computational
thinking was a statistically significant predictor of cognitive flexibility (F= 55.798, p< .01, R?= .255). It was
observed that the explained variance ratio of cognitive flexibility increased by 6%. Based on this finding,
it could be stated that the pre-service teachers’ computational thinking played an important role in their
cognitive flexibility.

Table 3

The Results of Multiple Regression Analysis

h
Model Predictive Variables R R? ¢ (:'z‘)ge Std. B t F
1 Divergent Thinking 443 197 .197 443 8.947" 80.049™
Divergent Thinking .290 5.127" .
2 .505 .255 .058 . 55.798
Computational Thinking .286 5.054
Divergent Thinking 216 3.278"
3 Computational Thinking .515  .266 .011 .251 4.276" 39.185"
Lateral Thinking .142 2.167"
Divergent Thinking .188 2.976"
Computational Thinking 228 4.074™ -
4 .578 .334 .068 * 40.532
Lateral Thinking .099 1.577
Metacognitive Thinking 273 5.744™

“p<.01, "p<.05

In Model 3, lateral thinking was added to the model. It was observed that lateral thinking
contributed positively to cognitive flexibility (F= 39.185, p< .05, R?= .266). Based on Model 3, it was
determined that the pre-service teachers’ cognitive flexibility could be explained by their lateral
thinking. However, the contribution of lateral thinking to total explained variance was only 1%. This
finding indicated that lateral thinking was the least contributing predictor of cognitive flexibility.

When metacognitive thinking was included in the model (Model 4), it displayed that metacognitive
thinking was a statistically significant predictor of cognitive flexibility (F= 40.532, p< .01, R?= .334). When
metacognitive thinking was added to the model, it was observed that the explained variance ratio of
cognitive flexibility increased by 7%. Based on this finding, it could be stated that the pre-service
teachers’ metacognitive thinking played an important role in their cognitive flexibility.

Discussion & Conclusion

The present study aimed to explore the predictive role of pre-service teachers’ lateral, divergent,
computational and metacognitive thinking skills on their cognitive flexibility levels. Firstly, it was
examined whether there was a relationship between lateral, divergent, computational and
metacognitive thinking and cognitive flexibility. The findings unveiled moderate and low-level significant
relationships among the variables. Particularly noteworthy was the moderate and positive correlation
between lateral thinking and divergent thinking, marking the highest correlation value. This result aligns
with existing literature that empathizes both lateral and divergent thinking as integral to creative
thinking processes. For example, Rawlinson (2017) pointed out divergent and lateral thinking as patterns
to be considered in creative thinking. Syahrin et al. (2019) discussed divergent and lateral thinking skills
within the scope of creative thinking in their research aiming to explain students' creative thinking
patterns in scientific studies. Similarly, Reese et al. (2001) highlighted the significance of lateral and
divergent thinking in addressing multifaceted problems lacking a single definitive solution. As can be
seen, both thinking skills are related to encouraging creative thinking and generating new ideas and
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finding alternatives by expanding the range of possible solutions. The fact that these two thinking skills
are two different but complementary aspects of creative thinking may have contributed to the high
correlation.

Findings also revealed a positive and moderate correlation between divergent thinking and
computational thinking. Fletcher and Benveniste (2022) described divergent thinking as a computational
process involving logico-semantic combination. Furthermore, as outlined by ISTE (2015), computational
thinking encompasses creative problem-solving, algorithmic and critical thinking skills that resonate with
the attributes of divergent thinking. In the literature, it is generally observed that divergent thinking is
also associated with creativity and problem-solving, and considered as an important component of
creative problem-solving process (Baer, 2014; Basadur & Hausdorf, 1996; Guilford, 1967; Razumnikova,
2013; Runco & Acar, 2012; Runco & Okuda, 1988). Therefore, the relationship between divergent and
computational thinking skills can be understood in terms of their intersection with creativity and
problem-solving. The use of both divergent thinking and computational thinking skills in developing
creative and effective solutions to problems may have been effective in the emergence of this
correlation.

The research identified a positive and moderate-level correlation between lateral and computational
thinking. Prior studies indicate that both of them contribute to problem-solving processes. In a study
aimed at developing computational thinking skills with artificial intelligence problems, it was stated that
students made the solution more accessible by dividing the problem into smaller, more manageable
sub-problems that were easier and simpler while solving the problems, thus developing computational
thinking skills. In the same study, it was also determined that students used lateral thinking skills to
reveal their creative aspects while solving the problem (Silapachote & Srisuphab, 2023). Therefore, it
can be said that both lateral thinking and computational thinking are skills used in problem solving. It is
possible to say that both are related to thinking outside the box. It is thought that the relationship
between the two skills stems from their common ground in problem solving and thinking beyond
traditional approaches.

The findings displayed a positive and moderate-level correlation between divergent thinking and
cognitive flexibility. When the studies in the literature were examined, different findings were found
regarding the relationship between divergent thinking and cognitive flexibility. For example, Al-Masoudi
et al. (2018) found a positive statistical relationship between the cognitive flexibility and divergent
thinking levels of the participants in their study conducted with fourth-grade students. In another study
conducted by Lin et al. (2014) with university students, it was found that there was no significant
relationship between the cognitive flexibility index and divergent thinking performances. The
inconsistent results obtained in these studies may be due to the measurement tools used, cultural
differences, or different age groups in which the applications were made.

The study identified a positive and moderate-level correlation between computational thinking skills
and cognitive flexibility. This finding corresponds with the research by Degirmenci (2022), which
identified a moderately positive relationship between cognitive flexibility and computational thinking
skills in five-year-old children. Additionally, Sert Orhan's (2023) study supported the presence of a
significant relationship between cognitive flexibility and computational thinking skills among pre-service
teachers. Mental processes such as processing information, analyzing and synthesizing, and solving
problems, which are covered by computational thinking skills, are also the basic components of
cognitive flexibility. It is possible to say that both concepts contribute to more effective thinking
processes and that there is a reciprocal relationship between them. The positive relationship between
computational thinking and cognitive flexibility may be due to the fact that both skills contain similar
cognitive elements in problem solving and thinking processes.

Another notable result was the positive and moderate-level correlation between lateral thinking and
cognitive flexibility. While the extent of this relationship varies across studies, the general consensus is
that lateral thinking and cognitive flexibility are interconnected. Sahin-Taskin and Esen-Aygiin (2022)
observed a positive and high-level relationship between lateral thinking and cognitive flexibility in pre-
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service teachers. Similarly, Seving (2020) concluded that cognitive flexibility, problem solving and critical
thinking skills scores together showed a moderately significant relationship with lateral thinking
disposition scores. The diversity of findings regarding the level of relationship between lateral thinking
and cognitive flexibility may be due to various factors such as different research contexts and
measurement tools and the characteristics of the participant groups.

The study revealed a positive and moderate-level relationship between pre-service teachers’
metacognitive thinking and cognitive flexibility levels. In a study conducted with social studies teacher
candidates, it was determined that cognitive flexibility levels of the participants were moderate and the
levels of identifying metacognitive learning strategies were high (Koriikcl, 2020). In another study
involving preschool children, the determinant roles of cognitive flexibility and metacognition in choosing
learning goals in the presence of unpredictable changes were emphasized (Leclercq et al., 2023). The
fact that metacognitive thinking and cognitive flexibility are related to the individual's ability to manage,
control and adapt to their own thinking processes may have contributed to the emergence of this
correlation. It is possible to say that both are necessary to develop individuals' cognitive skills. It is
recommended that problem-based learning be used in school environments for the development of
individuals' cognitive flexibility levels and metacognitive awareness and skills (Gonulli, 2015).

It was determined that there was a positive and low level relationship between metacognitive
thinking and lateral thinking. Lateral thinking is a skill that supports creative thinking process by
facilitating the generation of new ideas and is considered an essential part of it. Tirkmen and Serkahya
(2015) stated that creative thinking was one of the most crucial skills that needed to be developed in
students within educational systems. However, creative thinking does not occur automatically, and the
development of creative processes requires metacognitive awareness as well as cognitive effort
(Caratozzolo et al., 2020). Metacognitive thinking focuses on the awareness and management of the
individual's own thought processes more, while lateral thinking is aimed at creative problem solving and
innovative thinking processes. The positive relationship between metacognitive thinking and lateral
thinking may be due to the fact that these two skills share common features such as flexibility in
thinking processes, developing new strategies and producing alternative solutions. The different focus
points of these skills may have caused the low level of the relationship.

A positive and low-level correlation emerged between metacognitive thinking and divergent
thinking. De Chantal and Organisciak (2023) emphasized the role of metacognition in divergent thinking,
while McAuliffe (2016) suggested that divergent thinking is a skill that includes metacognitive skills.
Another study revealed that metacognitive monitoring strategies mediate the relationship between
creative intelligence and divergent thinking (Jia et al., 2022). Metacognitive processes can play a
facilitating and supporting role in developing divergent thinking, which is closely related to finding
alternative perspectives, since they are related to the self-awareness and self-regulation of one's own
thoughts. The detection of a low positive correlation between the two skills may be due to this indirect
relationship.

The research unveiled a positive and low-level correlation between metacognitive thinking and
computational thinking. Similarly, the findings of Sen's (2022) research demonstrated a significant
positive correlation between the computational thinking skills of pre-service teachers and their
metacognitive self-regulation. Yadav et al. (2022) indicated that metacognition and problem-solving
intertwine with computational thinking amplifying metacognitive processes. Allsop (2019) and Resnick
(2007) further supported the notion that metacognitive practices influenced computational thinking,
emphasizing the reciprocal nature of this relationship. Metacognitive thinking can provide the
opportunity to use computational thinking processes more effectively, while computational thinking can
test and develop the applicability of metacognitive strategies. The fact that both types of thinking
include features such as managing the individual's thinking processes, problem solving and awareness
may have been effective in the emergence of the study finding.
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The study also found that divergent, computational, lateral and metacognitive thinking all
significantly predicted cognitive flexibility. Divergent thinking particularly emerged as a major influencer.
Notably, participants with higher divergent thinking skills demonstrated higher levels of cognitive
flexibility. Camci-Erdogan (2018) argued that individuals with high cognitive flexibility did not limit
themselves to a solution when faced with any problems, but instead they used divergent thinking skills
that require developing new alternatives to produce all possible solutions. According to Palmiero et al.
(2022), cognitive flexibility is a fundamental aspect of divergent thinking. It enables the development of
new and appropriate problem-solving strategies in unexpected situations (Cuhadaroglu, 2013). It is
associated with being open to alternatives, changing perspectives and thinking adaptively. Kloo et al.
(2010) claimed that cognitive flexibility was necessary for creativity and problem solving. Similarly,
divergent thinking is a skill for generating creative ideas, breaking out of the ordinary and exploring
various possibilities in solving problems. This way of thinking requires a flexible mindset, the courage to
break out of the conventional thought patterns and the ability to develop alternative solutions, which, in
turn, is a process that enhances cognitive flexibility.

Another finding of the study is that metacognitive thinking was the second most important skill, after
divergent thinking, in predicting cognitive flexibility. Buttelmann and Karbach (2017) emphasized the
substantial role of metacognitive processes in cultivating executive functions during early and middle
childhood. They underscored cognitive flexibility’s pivotal role within executive functions, enabling
individuals to adeptly regulate behaviours in dynamic environments. As executive functions demand
advanced cognitive and metacognitive processes, encompassing self-reflection on thoughts and actions,
these metacognitive processes gain significance in executive function development and flexibility.
According to Aydin and Kaynak (2021), metacognitive processes refer to individuals' awareness and
control of their cognitive processes and can support cognitive flexibility. Metacognitive thinking may
have been effective in predicting cognitive flexibility due to its contributions to managing thinking
processes efficiently, adapting to different strategies, and evaluating various perspectives.

Another important skill that predicted cognitive flexibility was computational thinking. A review of
the literature reveals that in a study conducted with children aged 10 to 11, an eight-week training
program aimed at developing computational thinking skills had a significant impact on participants'
executive functions (Robledo-Castro, 2023). In another study conducted by Robertson et al. (2020) with
seventh-grade students, it was found that executive functions, including cognitive flexibility, were
related to computational thinking skills. The fact that computational thinking requires the regulation of
cognitive processes, generating alternative solutions, applying rules, evaluating thought processes and
adaptive thinking may have influenced its identification as an important skill in predicting cognitive
flexibility.

Finally, lateral thinking was identified as the fourth skill that predicted cognitive flexibility. This
insight aligns with existing literature. A review of the literature shows that both are related to
generating effective solutions by seeing alternative paths when faced with problems (De Bono, 1970;
Martin & Anderson, 1998). It can be argued that lateral thinking, by allowing for different perspectives
and connections beyond traditional or conventional methods, keeps the mind flexible and increases the
level of cognitive flexibility.

This research has shown that divergent, computational, lateral, and metacognitive thinking each
significantly predict cognitive flexibility, and together, all predictors account for 33% of the variance in
cognitive flexibility. The effect of divergent thinking on the variance in cognitive flexibility was found to
be particularly high. These results demonstrate that the aforementioned thinking skills play important
roles in enhancing cognitive flexibility. Therefore, focusing on and supporting these higher-order
thinking skills are crucial for developing cognitive flexibility in pre-service teachers. In this context,
adding content that supports these higher-order thinking skills and implementing teaching methods that
foster these skills in the curriculum of education faculty courses could contribute to increasing cognitive
flexibility among teacher candidates. For example, classes that include brainstorming, role-playing, and
case analysis can enhance lateral and divergent thinking skills, while activities that help assess and
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regulate one's own thought processes can increase metacognitive awareness. To develop computational
thinking skills in teacher candidates, greater use of technology-supported learning could be beneficial. In
this regard, encouraging the use of various digital tools and software by teacher candidates could be
supported. Hands-on workshops that promote the use of higher-order thinking processes would provide
teacher candidates with opportunities to practice through various scenarios. Offering opportunities to
work on complex problems using real-life examples could also enhance their cognitive flexibility and
help them apply theoretical knowledge in practice. Additionally, teacher candidates could be informed
about ways to integrate methods and techniques that foster higher-order thinking skills in their future
students into their lessons during their teaching careers.

This study has some limitations. First, it was conducted with teacher candidates studying at the
faculty of education of a state university located in the Central Anatolia Region in Tirkiye. The fact that
the teacher candidates were selected from a specific faculty raises the question of whether the results
apply to all teacher candidates and limits the generalizability of the findings to other regions or
universities. Therefore, future research which will be conducted with larger samples from faculties of
education in different geographical regions could be beneficial in terms of the generalizability of the
findings. Additionally, as no previous studies that examined the predictive power of all the independent
variables together included in this study on cognitive flexibility were found in the literature, the findings
of this study were compared only with studies that examined the relationship and predictive power of
independent variables on cognitive flexibility separately. This can be considered as a limitation of the
study. In this regard, future studies conducted with various age groups and in different cultural contexts
would allow for comparisons between their results and the results of this study. Another limitation of
this study is the use of self-report scales, in which participants evaluated themselves. Qualitative studies
on this topic could help overcome the limitations of the quantitative data by providing a more
comprehensive understanding and a deeper investigation of the subject. This research is limited to the
predictive power of four thinking skills and their effects on cognitive flexibility. Other potential factors
which may influence cognitive flexibility could be explored in different studies.
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Turkge Suriimii

Giris

Bilgi ve iletisim teknolojilerinde meydana gelen gelismeler hayatin bircok alaninda 6nemli
degisikliklere yol agarak bilginin degerinin kiresel olgekte artmasini saglamistir. Bilgiye ulasma ve onu
verimli kullanma toplumlarin diger toplumlara goére daha hizli gelismelerinde ve daha verimli
olmalarinda ayirt edici bir unsur haline gelmistir. Bununla birlikte, bilgi sahibi olmak her zaman igin
sorunlarin Ustesinden gelmede yeterli olmamakta, glinliik hayatin karmagikligi karsisinda bilginin yetersiz
kaldigi durumlarda, bireylerin biligsel olarak esnek olmalari gerekmektedir (Cuhadaroglu, 2013; Martin &
Anderson, 1998).

Bilissel esneklik, bireyin beklenmedik durumlar karsisinda alternatif yollarin ve segeneklerin farkinda
olmasi, yeni durumlara uyum saglamada esnek olabilmesi, esnek olabildigi durumlarda kendisini yetkin
hissetmesi olarak tanimlanmaktadir (Bilgin, 2009; Cuhadaroglu 2013; Martin vd., 1998; Martin & Rubin,
1995; Stahl & Pry, 2005). Bireylerin gevrelerindeki yeni ve beklenmedik kosullarla yizlesebilmeleri igin
bilissel isleme stratejilerini uyarlama becerilerini kullanmalarini gerektiren bir stirectir (Cafias vd., 2006;
Deak, 2003; Korukcli, 2020). Kendisini digerinin zihinsel durumuna atfederek Uglinci bir kisinin
davranisini anlama (Austin vd., 2014), farkli durumlara alternatif ¢éziimler getirebilme (Silver vd., 2004),
zorlu yasam olaylarini bas edilebilir olarak algilama, sahip oldugu bilisleri degistirme (Dennis & Vander
Wal, 2010), bir dusinceden bir baska dislinceye gecebilme (Stevens, 2009) gibi Ust dizey bilissel
sureclerle yakindan iliskilidir. Hedef belirleme, plan yapma, plani gerceklestirme ve eylemlerinin
sonuglarina gore davranislarini diizenlemeyi miimkiin kilar (Ozen & Uglincii, 2022). Bilissel olarak esnek
olan bireyler kendilerine, ¢evrelerine ve yasantilarina daha olumlu bakabilir (Diril, 2011), kisilerarasi
iliskilerde kendilerini yetkin gorir ve yasadiklarini anlamlandirmada zorluk c¢ekmezler (Martin &
Anderson 1998). Crocker’a (2018) gore, bilissel esneklik; farkindalik, uyarlanabilirlik ve glvenin kesisme
noktasinda yer almaktadir. Dennis ve Vander Wal (2010), bilissel esnekligin (¢ bilesenini; (1) zor
durumlan kontrol edilebilir olarak algilama egilimi, (2) olay ve davranislarin nedenlerini agiklamanin veya
yorumlamanin farkli yollari olabilecegini anlama ve kabul etme becerisi ve (3) zor durumlara birden ¢ok
alternatif ¢o6zim Uretme becerisi olarak tanimlamislardir.

Bilissel esneklik izerine yapilan arastirma sonuglarina gore, bilissel esneklik yeni deneyimler yoluyla
elde edilebilir gorilmektedir (Korukel, 2020). Bu baglamda, Spiro ve Jehng (1990) ¢ok yonli gérevlerle
karsi karsiya gelen bireylerin durumsal degisiklikleri kolaylikla degerlendirdikleri icin bilissel yonden daha
esnek olabileceklerini ifade etmislerdir. Bu durumdaki bireyler, bilgilerini kolayca yeniden
yapilandirabilirler, dolayisiyla durumsal talepler karsisinda tepkilerini kokli bicimde degistirebilirler.
Hem egitim silreclerinde hem de glinlik yasamlarinda cgesitli sorunlarla karsi karsiya kalan bireylerin bu
sorunlar karsisinda karar verme ve se¢im yapma durumunda kalmalari bilissel olarak esnek olma
ihtiyaclarini gliclendirmektedir (Pepe, 2021). Zira bilissel esneklik, bireyin bir problemle karsilastiginda
bilgisini nasil sergileyecegini ve seceneklerden hangisini sececegini belirlemektedir (Altunkol, 2011).

Bilissel esneklik, bireyin distince yapisinda esneklik saglayarak farkh durumlara cesitli bakis
acilarindan yaklasabilmesine olanak tanir. Bu baglamda, teknolojinin de hizla ilerlemesiyle s6z konusu
kavramin 21. ylzyil becerilerinin gelisiminde énemli bir rol oynadigi ifade edilmektedir (Spiro vd., 2018).
Kiresellesme, teknoloji, dijitallesme sonucu degisen is giicli ve toplumsal gereksinimler bireylerden hizh
uyum saglama ve esneklik talep etmektedir. Bu dogrultuda, bilissel esneklik, 21. ylzyil becerilerinin
gelistirilmesinde merkezi bir unsur haline gelmistir.

Voogt ve Roblin (2012) 21. ylzyil becerilerini, “bireylerin 21. yiizyihn kosullarina uyum saglamalar ve
bilgi toplumuna etkin vatandaslar olarak katkida bulunabilmeleri icin gerekli olan yetkinlikler” olarak
tanimlamislardir. Binkley ve digerlerinin (2012), kavrama yonelik tamimi “kiiresellesme ve dijital
teknolojilerin sekillendirdigi karmasik is ve yasam ortamlarinda bireylerin basarili olmasini saglayan bir

120



Ozer & Basarir — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 54(1), 2025, 106-139

dizi yeterlilik” seklindedir. Baska bir calismada kavram “ddrencilerin 21. yiizyilda iste ve giinliik yasamda
basarili olmak icin gelistirmeleri gereken genis bir bilgi, beceri ve edilimler seti” olarak tanimlanmistir
(Partnership for 21st Century Skills [P21], 2007). 21. ylzyil becerileri ayni zamanda “giderek daha
rekabetci hdle gelen kiiresel pazarda dgrencileri basariya hazirlamak igin gerekli olan beceriler” olarak
ifade edilmektedirler (Kennedy & Sundberg, 2020).

Bu tanimlar incelendiginde, farkl sekillerde ifade edilmis olmalarina ragmen, 21. yizyil becerilerinin,
temel beceriler ve bu becerilerle baglantili alt beceriler ve kavramlari igeren bir beceri dizisi oldugu
anlasiilmaktadir. Alanyazinda gesitli arastirmaci ve organizasyonlar tarafindan farkh teorik cerceveler
kapsaminda bu becerilerin siniflandirildigi gériilmektedir. Ornegin; Uluslararasi Egitimde Teknoloji
Toplulugu (International Society for Technology in Education [ISTE], 2016) 21. yizyil becerilerini
siniflandirarak dijital ¢agda egitimcilere ve Ogrencilere rehberlik edecek bir ¢erceve sunmustur. Bu
baglamda 6grenciler icin belirlenen 21. yilizyil becerileri; yetkin égrenen, dijital vatandas, bilgiyi
yapilandiran, yenilik¢i tasarimci, bilgi islemsel diisiiniir, yaratici iletisimci ve kiiresel is birlik¢i olarak
kategorize edilmistir. Ekonomik isbirligi ve Kalkinma Orgiitiiniin (OECD, 2018) 2030 yilinda bireylerin ve
ogrencilerin ihtiya¢ duyabilecegi bilgi, beceri, tutum ve degerlerin siniflandirildigi “Egitimin ve Becerilerin
Gelecegi Egitim 2030” isimli raporunda beceriler; biligssel-iist bilissel (6rn. elestirel disiinme, yaratic
distinme, 6grenmeyi 6grenme ve 6z dizenleme), sosyal ve duygusal (6rn. empati, 6z yeterlilik ve is
birligi), pratik ve fiziksel beceriler (6rn. yeni bilgi ve iletisim teknolojisi cihazlarini kullanma) seklinde
belirlenmistir. P21 Cergevesi (2007), 21. ylzyil becerilerini G¢ ana grupta siniflandirmis ve bu gruplarin
altinda 12 farkl beceri tiriini su sekilde tanimlamistir:

e Yasam ve kariyer becerileri: Esneklik ve uyumluluk, inisiyatif alma ve kendi kendini motive etme,
yonetme ve yonlendirme, sosyal ve kiiltlrler arasi beceriler, verimlilik ve hesap verilebilirlik, liderlik ve
sorumluluk,

¢ Yaratici ve yenilikgi beceriler: Elestirel diisiinme ve problem ¢ézme, iletisim ve is birligi,

e Bilgi, medya ve teknoloji becerileri: Bilgi okuryazarligi, medya okuryazarligi, BiT (Bilgi, iletisim ve
Teknoloji) okuryazarlig.

“21. Yiuzyll Becerilerinin Degerlendiriimesi ve Ogretilmesi (ATC21s)” projesinde ise 21. yiizyil
becerilerinin siniflanmasi su sekildedir:

e Diisiinme yollari: Yaraticilik/yenilikgilik, elestirel disinme, karar verme, problem ¢6zme,
0grenmeyi 6grenme ve metabilis,

e Calisma yollarr: iletisim ve is birligi,
e Calisma araclarr: Bilgi okuryazarligi ve BIT okuryazarlig,

e Diinyada yasamak: Vatandaslik, yasam, kariyer, kisisel ve sosyal sorumluluk becerileri (Griffin &
Care, 2014).

Chalkiadaki (2018) tarafindan yirutilen calismada 21. yizyil becerileri; kisisel beceriler (yaraticilik,
problem ¢6zme, karmasikligi yénetme, vb.), sosyal beceriler (iletisim ve is birligi, inisiyatif alma, vb.),
bilgi ve bilgi birikimi (metabilis, bilginin yeni durumlara uygulanmasi, yeni bilgi yaratilmasi, vb.) ve dijital
okuryazarlik (medya ve BIT kullanimina iliskin bireysel giiven ve dijital araclarin kullaniminda yeterlilik,
vb.) olarak dért ana kategoriye ayriimistir. Ulkemizde ise, Milli Egitim Bakanlig Talim ve Terbiye Kurulu
Baskanligi (2023) tarafindan yuritilen bir calismada, 21. yizyil becerileri kapsaminda belirlenen yedi ana
beceri ve 46 alt beceri su sekildedir: Sosyal ve duygusal beceriler (esneklik ve uyum, iliski yonetimi,
catisma ¢ozme, vb.), dil ve iletisim becerileri (etkin dinleme, mizakere etme, vb.), iist diizey diisiinme
becerileri (yaratici ve yenilikci diisinme, elestirel disiinme, problem ¢ézme ve karar verme, Ust bilis,
vb.), kisisel beceriler (sorumluluk alma, sorumlu karar verme, vb.), 6grenme becerileri (6grenmeyi
o6grenme, aktif 6grenme, vb.), ¢alisma becerileri (Uretkenlik, kaynak yonetimi, vb.) ve okuryazarhk
becerileri (bilgi ve iletisim teknolojileri okuryazarligi, dijital okuryazarlik, vb.) (Tdrel vd., 2023).
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Goruldugu Gzere, gesitli rapor ve arastirmalarda 21. ylzyil becerileri farkli sekillerde siniflandirilsa da
temel olarak ortlisen becerilerin oldugu gorilmektedir. Bu beceriler, hizli degisen ve bilgi yogun bir
diinyada basaril ve islevsel olabilmek icin esneklik, yaraticilik, problem ¢6zme ve elestirel diisiinme gibi
yetkinliklere buyuk bir vurgu yapmaktadir. Bu beceriler bireylerin sirekli evrilen bilgi ve is gicu
ortamlarina adapte olabilmelerini kolaylastiran becerilerdir. Bilissel esnekligin bu adaptasyon ve degisen
sartlara uyum saglama sirecinde kritik bir rol oynadigi sodylenebilir. Bilissel esneklik, bireylerin farkli
durumlar ve problemler karsisinda duslince yapisini degistirebilme, yeni bilgi ve deneyimleri hizla
isleyebilme ve farkl stratejiler arasinda gegis yapabilmesiyle ilgilidir. 21. yiizyil becerilerinin gerektirdigi
problem ¢6zme, yaratici ve metabilissel diisinme gibi siireclerde, bilissel esnekligin bu becerilerin etkin
bir sekilde kullanilmasini sagladigi ve bu becerilerin etkin bir sekilde kullanilmasi ve gelistirilmesinin
bilissel esneklikle iliskili oldugu disiinilmektedir.

Alanyazin incelendiginde, bilissel esnekligin, motivasyon (Liu & Wang, 2014; Kasser, 2002), 6z-yeterlik
(Gunaydin & Oztiirk 2016; Kaptanbas-Giirbiiz & Sezgin-Nartgiin, 2018), akademik &z-yeterlik (Chen vd.,
2019; Pepe, 2021), yaraticilik (Pan & Yu, 2018), problem ¢ézme becerileri (Bilgin, 2009); sistematik zeka
(Alzubi vd, 2022), sosyal problem ¢ézme tarzi (Buga vd., 2018), yanal disiinme (Sahin-Taskin & Esen-
Aygiin, 2022), sekilsel yaraticilik (Cuhadaroglu, 2013), okudugunu anlama (Hung & Loh, 2021), ders
calismaya yonelik tutum (Onen & Kogak, 2015), tekno-pedagojik alan bilgisi (Oztiirk vd., 2020),
kisilerarasi problem ¢ozme becerileri (Esen-Aygiin, 2018) gibi degiskenlerle iliskili oldugu ortaya
konulmustur. Bu calismalarda bahsi gecen degiskenlerin yani sira, baska hangi becerilerin
gelistirilmesinin bilissel esnekligin gelistirilmesine katki saglayabilecegi bu arastirmanin ¢ikis noktasini
olusturmaktadir. Ogretmen adaylarina verilecek egitimde hangi becerilerin gelistiriimesine &nem
verilirse onlarin ayni zamanda bilissel esneklik dizeylerinin gelistirilmesi miimkin olabilir? Bu baglamda
o0gretmen adaylarinin bilissel esneklik diizeylerini yordayabilecegi disiiniilen cesitli bilissel degiskenler
belirlenmeye calisilmistir. Bu ¢alismada kapsaminda test edilen degiskenler 21. ylzyl becerileriyle ilgili
oldugu dusinilen yanal, iraksak, bilgi islemsel ve metabilissel diisiinme olarak belirlenmistir. Asagida
bunlara iliskin 6zet bilgiler yer almaktadir.

De Bono tarafindan ortaya atilan yanal diisinme “asimetrik bir modelleme sisteminde bir modelden
digerine gecis” olarak tanimlanmistir (De Bono, 1999). Burada, "asimetrik modelleme sistemi" ifadesi,
farkh disiinme yaklasimlarini kullanarak problemlere yenilikgi ¢oziimler bulmayi ifade etmektedir. Bir
modelden digerine gecis yaparak yaratici ¢éziimler bulmayi hedefler. Kavram bir duruma farkli agilardan
bakarak yeni fikirler Gretme olarak ele alinmaktadir (Kohn & O’Connell, 2008). Farkli problemlere ¢6zim
bulma ve standart disi ¢ozimler olusturma siirecinde yeni fikirler retmeyi mimkin kilar (Mustofa &
Hidayah, 2020). Bu dusinme becerisi, 21. ylzyil becerilerinden 6zellikle yaraticilik ve yenilikgilikle
dogrudan iliskilidir. Yaratici disiinmenin bir boyutu oldugu igin, yanal dislinen bireylerin ayni zamanda
yaratici dusunurler olduklari 6ne sirilmektedir (Semerci, 2016). Yanal diisinme egilimi olan bir birey
Uretken, olasiliklari arastiran, her tirli ihtimali g6z 6niinde bulunduran, tiimevarimsal dislinceye sahip,
yaratici, bilgiyi kullanma konusunda beceriye sahip bir bireydir (De Bono, 1990). Benzer bir sekilde,
bilissel esneklik de bir duruma ait farkli alternatiflerin farkindaligini ve yeni durumlara uyum saglamada
esnek davranmaya istekli olmayi gerektirir (Sahin-Taskin & Esen-Aygiin, 2022). Dolayisiyla her iki
olgunun da bir paralellik gésterdigi ve yanal diisinme becerisinin bilissel esnekligi kullanirken gerekli bir
beceri olarak ele alinabilecegi 6ngoriilmektedir.

Iraksak dusiinme farkli segeneklerin gbézden gegirilerek birlestiriimesini ve yeni veya 06zgin
dusincelerin ortaya konulmasini ifade eder. Agik uglu bir problem igin yeni ve faydali fikirler Gretilmesi
ile ilgilidir (Guilford, 1967). Iraksak dlstinme, orijinal, beklenmedik veya olagandisi fikirler dahil olmak
Uzere c¢ok sayida alternatif yanit Uretmeye odaklandigi icin yaraticilikla iliskilendirilmektedir
(Razumnikova, 2013). Iraksak disiinme kavramini yaraticilik teorileri ¢ercevesinde gelistiren Guilford
(1967), bu tarz bir diisinmeyi 6zellikle problem ¢ézme siireglerinde ¢oklu ¢éziimler Uretebilme yetisi
olarak tanimlamis ve tek bir dogru cevabin degil, birden fazla alternatif ¢6zim yolunun bulunabilecegi
durumlarda ortaya ciktigini 6ne sirmistiir. Ona gobre yaratic bireyler akici, esnek ve 6zgiin olma
egilimindedirler. Burada akicilik cok sayida fikir ve ¢o6zim UGretmekle ilgili iken esneklik farkh
kategorilerden fikir iretebilme ve gerekli oldugu durumlarda dislince yapisini degistirebilmekle ilgilidir.
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Ozgiinliik ise retilenlerin orijinalligine isaret etmektedir. Bu diisinme becerisi, tek bir dogru ¢éziim
yerine, bir soruna birgok farkl ¢6ziim yollar gelistirmekle ilgili oldugu icin, yaraticiligin yani sira 21. yiizyll
becerilerinden problem ¢6zme, elestirel dislinme ve 6grenmeyi 6grenme becerileri ile de iliskilidir.
Iraksak duslinmenin bu bilesenlerinin bilissel esnekligin cesitli problem ¢dézme durumlarina uyum
saglama ve yeni ¢o6ziimler gelistirme becerisini giglendirdigi diistiniilmektedir. Dolayisiyla her iki kavram
arasinda bir iliski olabilecegi ve birbirlerini etkileyebilecekleri &ngoriilebilir. Nitekim Al-Masoudi ve
digerleri (2018) iraksak disiinmenin, bireyin diisiincesini énceden belirlenmis kurallarla sinirlamadan
birgok ¢6ziim ve yanit Gretmekle sonuglanan diisiinmeyi temsil ettigini ifade etmis ve bilissel esneklik ile
bu disinme bicimi arasindaki olasi iliskiye isaret etmislerdir. Dolayisiyla, beklenmedik bir durum
karsisinda, bireyler biligsel becerilerini sergilemek durumunda kaldiklarinda, iraksak diisiinme becerisine
sahip olanlarin biligsel esneklik becerilerini kullanma konusunda bir avantaj saglayacaklari
distunilmektedir.

Bilgi islemsel duslinme, Tiirkceye bilgisayarca disinme ve bilgi islemsel diisiinme olarak gevrilmis ve
alanyazinda bazi ¢alismalarda bilgisayarca diisinme olarak kullanilmistir, ancak bu g¢alismada bilgi
islemsel disinme kavrami tercih edilmistir. Bilgi islemsel dlsiinme, bilgisayar biliminin temel
kavramlarindan yararlanarak problem ¢ézmenin, sistem tasarlamanin ve insan davranislarini anlamanin
bir yolu olarak tanimlanmaktadir (Wing, 2006). Bilgi islemsel disiinme her ne kadar bilgisayar bilimi
kavrami olsa da alanyazinda semsiye bir terim olarak tiim alanlarda problem ¢6zme amagli kullanilan bir
tir analitik disinme becerisidir (Gerosa vd., 2021). Bu becerinin 21. ylzyll becerilerinden dijital
okuryazarlik, bilgi okuryazarhgi ve problem ¢6zme becerileriyle yakindan iliskili oldugu distintilmektedir.
Karmasiklikla basa ¢ikmada gliven, zor problemlerle galisma konusunda israr, belirsizlige tolerans
gosterme, acik uclu sorunlarla basa c¢ikma becerisi, ortak bir hedefe veya ¢6ziime ulasmak icin
baskalariyla iletisim kurma ve calisma becerisi gibi egilim ve tutumlarla desteklenmektdir (Barr vd.,
2011). Uziimci ve Bay (2018), bilgi islemsel diisinmenin gesitli Ust diizey diisiinme becerileriyle ortak
noktalarinin oldugunu ve bu becerilere katki saglayabilecegini 6ne siirmislerdir. Bilissel esnekligin
ahsilmadik durum degisiklikleri ve karmasik durumlar karsisinda yeni fikirler Gretme ile ilgili oldugu goz
oniinde bulunduruldugunda, bilgi islemsel diistinmeyi bilissel esneklige katki saglayabilecek bir beceri
olarak ele almak mimkin gériinmektedir.

Metabilis (Ustbilis), bilisin diizenlenebilmesi ve duslinilen veya 6grenilenlerin kontrol edilebilmesi
olarak tanimlanmaktadir (Schraw & Moshman, 1995). Senemoglu’na (2020) goére Ustbilis, bireyin kendi
ylraticu kontrol sisteminin, diger bir ifadeyle 6grenmede kullandigi kendi bilissel siireglerinin farkinda
olmasidir. Metabilissel disiinme, bireylerin kendi dusinme sirecglerini izlemelerine ve
degerlendirmelerine olanak tanir (Flavell, 1979). Bu disliinme bigimi, 21. ylzyil becerilerinden 6grenmeyi
o0grenme, Ustbilis, karar verme ve problem c¢ézme becerileri ile dogrudan iliskilidir. Metabilissel
disinmenin gerektirdigi diisiinceleri izleme, organize etme, hatalari yonetme gibi beceriler bireylerin
farkh kosullara adapte olma ve degisen gereksinimlere uyum saglama becerilerini ifade eden bilissel
esnekliklerini artirabilir. Clinki bilissel esneklik farkh diisinme, bakis agisini degistirme ve siirekli degisen
bir ortama uyum saglamayi ifade eder (Buttelmann & Karbach, 2017). Dolayisiyla metabilissel
disinmenin gelistiriimesinin  bireyin bilissel esnekligini etkileme potansiyeline sahip oldugu
ongorilebilir. Nitekim Aydin ve Kaynak (2021), metabilissel sireglerin zorlu durumlarda bilisleri
degistirebilme becerisi olarak nitelendirilen bilissel esnekligi destekleyebildigini ifade etmislerdir.

Bilissel esnekligin yordayicisi olabilecegi dusinilen bu degiskenlerin ortak noktasi 21. yizyil
becerilerinin temelinde yatan Ust diizey diisiinme becerileriyle iliskili olmalaridir. Ust diizey diisiinme
becerilerini gelistirmek, glinimiz egitim sistemlerinin en 6nemli amaglarindan biri olup son yillarda pek
cok Glkenin 6zellikle odaklandigl konulardan biri haline gelmistir. Benzer sekilde, bilissel esnekligi ifade
eden farkli ve beklenmedik durumlarla basa cikabilmek ve sorunlara alternatif ¢oziimler lretebilmek
toplumun her kesimindeki birey icin son derece 6nemlidir. Bununla birlikte, 6gretmenlik, dogrudan
insanlarla etkilesimi iceren bir meslek olma ozelligiyle farkh insanlarla, mizaclarla ve davranislarla
karsilasma ihtimalinin en yilksek oldugu mesleklerden biridir. Dolayisiyla branslari ne olursa olsun
o6gretmenlik mesleginin uygulayicilarinin bu gibi farkli durumlara uyum saglayabilmeleri ve alternatifler
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Uretebilmeleri (Cuhadaroglu, 2013) agisindan bilissel esneklik diizeylerinin yiiksek olmasi beklenmektedir
(Yasar Ekici & Balci, 2019). Konu 6gretmen egitimi agisindan ele alindiginda, 6grencilerine yalnizca belirli
bir icerigi aktaran 6gretmenler yetistirmekten ziyade, onlara rehberlik eden, 6gretme-6grenme sirecini
etkili bir bicimde dlzenleyen ve sorun ¢ézme becerisine sahip olan 6gretmenlerin yetistiriimesi 6nem
tagimaktadir. Konuya iliskin yapilan ¢alismalarda, yanal, iraksal, bilgi islemsel ve metabilissel disiinme
becerilerini bir arada ele alan ve her bir 6zelligin digerlerinden bagimsiz olarak bilissel esneklik Gzerinde
ne kadar etkili oldugunu arastiran kapsamli bir g¢alismaya rastlanmamistir. Dolayisiyla, ¢alismanin
O0gretmen adaylarinin biligsel esneklik duzeylerinin yanal, iraksak bilgi islemsel ve metabiligsel dislinme
becerileri ile gelistirilip gelistirilemeyecegi hakkinda bilgiler vermesi agisindan faydali olmasi ve
O0gretmen egitiminin niteligine katki saglamasi beklenmektedir. Ayni zamanda, arastirma bulgularinin,
bilissel esneklik ile ilgili ¢alismalar yapan arastirmacilara konunun galismadaki bagimsiz degiskenlerle
olan iliskisi hakkinda veriler sunmasi ve bilissel esnekligi artiran dizenlemeler yapmalarina yardimci
olacak fikirler verecek olmasi bakimindan o6nemli oldugu disliniimektedir. Bu baglamda, bu
arastirmanin temel amaci, 6gretmen adaylarinin yanal, iraksak, bilgi islemsel ve metabilissel disiinme
diizeylerinin bilissel esneklik dizeylerini anlamli diizeyde yordayip yordamadiginin incelenmesidir. Bu
amag dogrultusunda asagidaki arastirma sorularina yanit aranmistir:

(1) Ogretmen adaylarinin yanal, iraksak, bilgi islemsel ve metabilissel diisiinme diizeyleri ile bilissel
esneklik diizeyleri arasinda anlamli bir iliski var midir?

(2) Ogretmen adaylarinin yanal, iraksak, bilgi islemsel ve metabilissel diisiinme diizeylerinin bilissel
esneklik diizeylerini yordama glicli nedir?

(3) Ogretmen adaylarinin yanal, iraksak, bilgi islemsel ve metabilissel diisiinme diizeylerinin bilissel
esneklik diizeyleri Gzerindeki géreli 6nem sirasi nedir?

Yontem
Arastirma Modeli

Bu arastirma iliskisel tarama modelinde nicel bir calismadir. iliskisel tarama modeli, iki veya daha
fazla degisken arasindaki iliskileri belirlemek ve yordayicilar hakkinda ipuglari elde etmek amaciyla
kullanihr (Blyukozturk vd., 2022). Bu ¢alismada yanal, iraksak, bilgi islemsel ve metabilissel disinme ile
bilissel esneklik arasindaki iliskiyi arastirmak amaciyla iliskisel tarama modeli tercih edilmistir.
Arastirmada bagimsiz degiskenlerin bagimh degisken (izerindeki etkisi de arastirilmistir. Yanal disiinme,
iraksak disinme, bilgi islemsel diisinme ve metabilissel disiinme bagimsiz degiskenler, bilissel esneklik
ise bagimh degiskendir.

Katilimcilar

Arastirmada kolay ulasilabilir 6rnekleme yontemi kullanilmistir (McMillan & Schumacher, 2010).
Arastirmanin katilimcilarini, Turkiye'deki bir devlet Universitesinin egitim fakiltesinde 6grenim goéren
o0gretmen adaylan (n=330) olusturmaktadir. Calismanin etik kurul izni Nevsehir Haci Bektas Veli
Universitesi Bilimsel Arastirmalar ve Yayin Etigi Kurulu tarafindan 27.04.2022 tarih ve 135 nolu karari ile
alinmistir. Calismanin baslangicinda, katilimcilar ¢alisma hakkinda bilgilendirilmis ve bilgilendirilmis
onam alinmistir. Katihmcilara iliskin demografik 6zellikler Tablo 1'de verilmistir.

124



Ozer & Basarir — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 54(1), 2025, 106-139

Tablo 1

Katiimcilarin Demografik Ozellikleri

Demografik Ozellikler Gruplar N %
Cinsiyet Kadin 245 74.2
Erkek 85 25.8
18-21 161 48.8
Yas 22-25 140 42.4
26 ve Uzeri 29 8.8
ingilizce Ogretmenligi 68 20.6
Okul Oncesi Ogretmenligi 45 13.6
Ozel Egitim Ogretmenligi 42 12.7
Almanca Ogretmenligi 30 9.1
Beden Egitimi ve Spor Ogretmenligi 28 8.5
BSliim Tirkce Qéretm(_anligi" 26 7.9
Rehberlik ve Psikolojik Danismanlik 22 6.7
ilkégretim Matematik Ogretmenligi 20 6.1
Sinif Ogretmenligi 18 5.5
Sosyal Bilgiler Ogretmenligi 14 4.2
Fen Bilimleri Ogretmenligi 13 3.9
Miizik Ogretmenligi 4 1.2
1. Sinif 78 23.6
2. Sinif 65 19.7
Sinif
3. Sinif 82 24.8
4. Sinif 105 31.8
Toplam 330 100

Tablo 1'de goriildigi gibi katilimcilarin 245'i kadin, 85'i erkektir. Ogretmen adaylarinin gogunlugu 18-
25 yas araliginda olup yalnizca 29'u 26 yas ve Uzerindedir. Bolim bazinda ise katilimcilarin ¢ogunlugu
ingilizce Ogretmenligi, Okul Oncesi Ogretmenligi ve Ozel Egitim bolimlerinde 6grenim gérmektedir.
Ogretmen adaylarinin cogunlugu son sinif égrencileridir.

Veri Toplama Araglan

Yanal, iraksak, bilgi islemsel ve metabilissel diisiinmenin kavramsal olarak birbirine yakin olmalari ve
bazi ortak ozelliklere sahip olmalarindan dolayi, veri toplama araglarinin seciminde benzer disiinme
yapilarini 6l¢liyor olma olasilig dikkate alinmistir. Her bir diisiinme yapisi (yanal, iraksak, bilgi islemsel ve
metabilissel), Ust dizey dislinme becerileri agisindan bazi kesisim noktalarina sahip olsa bile, farkli
disinme tarzlarini ifade etmektedir. Bu noktada, her distinme yapisinin belirgin sekilde birbirinden
ayrildigindan emin olmak igin, veri toplama aracglarinda yer alan sorular degerlendirilmistir. Yanal
diisiinmede daha cok yaraticilik, iraksak diisiinmede bir probleme birden fazla ¢6ziim gelistirme, bilgi
islemsel diisiinmede problem ¢6zme adimlarini planlama ve mantiksal diisinme yetenegi ve metabilissel
diisiinmede bireyin kendi disinme siregclerinin farkinda olma ve bu siirecleri gerektiginde degistirme
yetenegini 6lgmeyi amaglayan sorulardan olusan 6lgme araglari kullanilmistir. Arastirmada kullanilan veri
toplama araclari asagida detayh bir sekilde aciklanmistir.

Yanal Diisiinme Egilimi Ol¢egi

Ogretmen adaylarinin yanal diisinme egilimleri Semerci (2016) tarafindan Tiirk yiiksekdgretim
dgrencileri icin gelistirilen “Yanal Dusiinme Egilimi Olgegi” ile degerlendirilmistir. Yanal Diisinme Egilimi
Olcegi tek faktorlii dokuz maddeden (6rn. “Bir soruna karsi alternatif ¢éziimler {retirim”; o= .75) olusan

ve “Hi¢ katilmiyorum”dan “Tamamen katiliyorum”a kadar uzanan besli Likert tipi bir 6lcektir. Dogrulayici
faktor analizi sonuglar x?>= 6.744, df= 16, x2/df= .421, GFl= .998, CFl= 1.000, IFI= .996, RMSEA= .000
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olarak hesaplanmistir (Semerci, 2016). Bu galismada yapilan dogrulayici faktér analizi degerleri x*=
58.738, df= 25, x2/df= 2.350, CFl= .953, GFl= .964, NFl= .922 ve RMSEA= .064 olarak hesaplanmis ve
Olcegin mikemmel bir uyumla tek boyutlu yapisi dogrulanmistir (Arbuckle, 2007; Kline, 2011). Bu
¢alismada, 6lgegin Cronbach Alpha katsayisi .80 olarak bulunmustur.

Iraksak Diisiinme Oz Degerlendirme Olgegi

Ogretmen adaylarinin iraksak diisinme diizeyleri, Ordu ve Ydntem (2020) tarafindan Tirk
yiiksekdgretim  6grencileri icin gelistirilen “Iraksak Disiinme Oz Degerlendirme Olgegi” ile
degerlendirilmistir. Iraksak Diisiinme Oz Degerlendirme Olcegi, “rasyonellik” (16 madde; érn. “Bir soruna
herkesten daha hizli ¢6zim bulabilirim”; a= .92) ve “otantiklik” (bes madde; 6rn. “Benzer oldugu
distinilen durumlar arasindaki farkhlklari goérebilirim”; a= .85) olarak iki boyuttan ve
“Katilmiyorum”dan “Tamamen katiliyorum”a kadar uzanan dortli Likert tipi bir olgektir. Dogrulayici
faktor analizi sonuglari x2/df= 3.39, GFI= .80, NFI= .92, CFl= .95, RMSEA= .09 olarak hesaplanmistir (Ordu
& Yéntem, 2020). Bu calismada yapilan dogrulayici faktor analizi degerleri (x?= 738.458, df= 179, x2/df =
4.125, CFl=.868, GFI=.834, NFI=.834 ve RMSEA=.097) 6l¢egin bu iki boyutlu yapisinin kabul edilebilir bir
uyuma sahip oldugunu dogrulamistir (Schermelleh-Engel vd., 2003; Steiger, 2007). Bu calismada,
Cronbach Alfa katsayilar rasyonellik, otantiklik ve toplam 6&lgek igin sirasiyla .92, .86 ve .93 olarak
hesaplanmistir.

Bilgisayarca Diisiinme Olgegi

Ogretmen adaylarinin bilgi islemsel diisiinme diizeyleri, Korkmaz ve digerleri (2017) tarafindan Tiirk
yiksekdgretim odgrencileri icin gelistirilen “Bilgisayarca Diisiinme Olgegi” (CTS) ile degerlendirilmistir.
Bilgisayarca Diisiinme Olcegi, “yaraticilik” (sekiz madde; érn. “Hayal kurmak en énemli projelerimin giin
yuzlne ¢ikmasini saglar”; a= .84), “algoritmik disinme” (alti madde; 6rn. “Matematiksel semboller ve
kavramlar yardimiyla yapilan yonergeleri daha iyi 6grendigimi dusintyorum.”; a= .87), “is birlilik” (dort
madde; 6rn. “Is birlikli 6grenmede arkadaslarimla birlikte grup projesiyle ilgili problemleri ¢ézmeyi
severim”; a=.87), “elestirel disiinme” (bes madde; 6rn. “Zorlayici seyler 6grenmeye istekliyim”; a= .78)
ve “problem ¢6zme” (alti madde; 6rn. “Bir problemin ¢ézimlnde X ve Y gibi degiskenleri nerede ve nasil
kullanmam gerektigi konusunda sorun yasarim”; a= .72) olmak lizere bes boyuttan ve 29 maddeden
olusmaktadir. “Problem ¢6zme” boyutu olumsuz maddelerden olustugundan, bu alti madde ters
kodlanmistir. Bilgisayarca Diisiinme Olgegi “Hicbir zaman”dan “Her zaman”a kadar uzanan besli Likert
tipi bir dlgektir. Dogrulayici faktdr analizi sonuglan x2= 1169.932, x2/df= 3.232, RMSEA= .062, S-RMR=
.044, GFI= .91, AGFI= .90, CFI= .95 ve IFl= .97 olarak hesaplanmistir (Korkmaz vd., 2017). Bu ¢alismada
yapilan dogrulayic faktor analizi degerleri (x2= 1713.000, df= 364, x2/df= 4.706, CFl= .778, GFl= .765 ve
NFI= .736) Olcegin kabul edilebilir uyumda bes boyutlu yapisini dogrulamistir (Schermelleh-Engel vd.,
2003; Steiger, 2007). Bu ¢alismada, Cronbach Alfa katsayilari yaraticilik, algoritmik disiinme, is birlilik,
elestirel daslinme, problem ¢ézme ve toplam olgek icin sirasiyla .79, .93, .91, .80, .80, .86 olarak
bulunmustur.

Metabilissel Stratejiler Olgegi

Ogretmen adaylarinin  metabilissel disiinme diizeyleri “Metabilissel Stratejiler Olcegi” ile
degerlendirilmistir. “Ogrenme Stratejileri Olcegi” kapsaminda yer alan Metabilissel Stratejiler Olcegi,
Pintrich ve digerleri (1991) tarafindan gelistirilen ve Blyukoztirk ve digerleri (2004) tarafindan Tirk
yiksekodgretim ogrencileri icin Tirkceye uyarlanan “Ogrenmeye Yonelik Motivasyon Stratejileri
Anketi”nin (MSLQ) bir alt dlcegidir. Ogrenmeye Yénelik Motivasyon Stratejileri Anketi’nin alt dlcekleri
ayri ayr ya da birlikte kullanilabilir (Blyikoztiirk vd., 2004; Pintrich vd., 1991; Pintrich vd., 1993).
Metabilissel Stratejiler Olcegi 12 maddeden (6rn. “Calisirken her calisma déneminde faaliyetlerimi
yonlendirmek icin kendime hedefler koyarim”; o= .75) olusmaktadir. Metabilissel Stratejiler Olcegi’nde
iki olumsuz madde bulunmaktadir ve bunlar ters kodlanmistir. Metabilissel Stratejiler Olcegi, “Benim icin
hic dogru degil” ile “Benim icin tamamen dogru” arasinda degisen yedili Likert tipi bir dlcektir. Ogrenme
Stratejileri Olgegi icin dogrulayici faktdr analizi sonuglari RMSEA= .066, GFl= .80, AGFI= .77, NNFl= .97,
RMR= .22 ve SRM= .06 olarak hesaplanmistir (Blylkoztirk vd., 2004). Bu ¢alismada, dogrulayici faktor
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analizi degerleri (x2= 69.417, df= 24, x2/df= 2.892, CFl= .965, GFI= .956, NFl= .947 ve RMSEA= .076)
Olcegin mikemmel bir uyumla tek boyutlu yapisini dogrulamistir (Arbuckle, 2007; Kline, 2011). Bu
¢alismada, 6lgegin Cronbach Alpha katsayisi .84 olarak bulunmusgtur.

Bilissel Esneklik Envanteri

Ogretmen adaylarinin bilissel esneklik diizeyleri, Dennis ve Vander Wal (2010) tarafindan gelistirilen
ve GUlim ve Dag (2012) tarafindan Tirk ylksekdgretim ogrencileri igin Tirkceye uyarlanan “Bilissel
Esneklik Envanteri” ile degerlendirilmistir. Bilissel Esneklik Envanteri, “alternatifler” (13 madde; 6rn. “Zor
durumlara birgok agidan bakmak 6nemlidir’; a= .89) ve “kontrol” (yedi madde; 6rn. “Zor durumlarla
karsilastigimda kontroli kaybettigimi hissediyorum”; a= .85) olmak tzere iki boyuttan ve 20 maddeden
olusmaktadir. Biligsel Esneklik Envanteri’nde alti adet olumsuz madde bulundugundan bu maddeler ters
kodlanmistir. Bilissel Esneklik Envanteri, “Kesinlikle katilmiyorum”dan “Kesinlikle katiyorum”a kadar
uzanan besli Likert tipi bir 8lcektir (Gilim & Dag, 2012). Olgek gelistirme ¢alismasinda dogrulayici faktor
analizi uygulanmamistir. Bu ¢alismada yapilan dogrulayici faktor analizi degerleri (x2= 331.669, df= 102,
x2/df= 3.252, CFl= .906, GFl= .895 ve NFl= .870, RMSEA= .083) 0lgegin iki boyutlu yapisinin kabul
edilebilir bir uyuma sahip oldugunu géstermektedir (Schermelleh-Engel vd., 2003; Steiger, 2007). Bu
¢alismada, Cronbach Alfa katsayilari alternatifler, kontrol ve toplam olgek igin sirasiyla .91, .84 ve .88
olarak hesaplanmistir.

Veri Analizi

Bu calismada veriler AMOS 24 ve SPSS 24 kullanilarak analiz edilmistir. Arastirmada kullanilan her bir
Olgegin Dogrulayici Faktor Analizi icin AMOS 24’ten vyararlaniimistir. Korelasyon ve ¢oklu dogrusal
regresyon analizi icin SPSS 24 kullanilmistir. Yanal, iraksak, bilgi islemsel ve metabilissel diisiinme ile
bilissel esneklik arasindaki iliskiler Pearson korelasyonu ile analiz edilmis ve bagimsiz degiskenlerin
bilissel esneklik Gizerindeki yordama giiclinii incelemek igin coklu dogrusal regresyon analizi yapiimistir.

Analiz 6ncesinde tim degiskenlerin normalligi carpiklik ve basiklik katsayilari kullanilarak kontrol
edilmistir. Hesaplanan degerlerin (-.003< Carpiklik< .506; -.007< Basiklik< -.124) belirtilen aralikta oldugu
anlasilmistir. Tim degiskenler kabul edilebilir carpiklik ve basiklik degerleri gosterdiginden normal
dagilim varsayimi karsilanmistir (George & Mallery, 2010; Tabachnick & Fidell, 2007;). Ayrica ¢ok
degiskenli normal dagihm varsayimi Mahalanobis mesafe degeri ile analiz edilmis ve yapilan analiz higbir
verinin dogrusallik ve normallik varsayimlarini bozmadigini géstermistir (Buyukoztirk, 2021). Coklu
baglanti varsayimi, Varyans Enflasyon Faktori (1.06< VIF< 1.90), Tolerans Degerleri (.517< TV< .914) ve
Kosullar Endeksi (1.00< Cl< 28.71) ile test edilmis ve sonuglar degiskenler arasinda ¢oklu baglanti sorunu
bulunmadigini gdstermistir (Field, 2005). On analizler, verilerin ¢oklu regresyon analizi icin gerekli
varsayimlari karsiladigini gostermistir. Bu nedenle c¢alismada 330 veriye coklu regresyon analizi
uygulanmistir. Coklu regresyon analizinde bagimsiz degiskenler, bagiml degisken (bilissel esneklik) ile en
yiksek korelasyon degerinden en disik korelasyon degerine (sirasiyla iraksak, bilgi islemsel, yanal ve
metabilissel dislinme) dogru birer birer modele eklenmistir.

Bulgular

Degiskenler arasindaki iliskiler ve betimleyici istatistiklere iliskin korelasyon degerleri Tablo 2’'de
verilmistir.
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Tablo 2

Korelasyon Matrisi ve Betimsel Istatistikler

1 2 3 4 5
1. Yanal Diisiinme -
2. Iraksak Diisiinme 656" -
3. Bilgi islemsel Diisiinme 529 .536" -
4. Metabiligsel Diisiinme .268™ 2517 220" -
5. Biligsel Esneklik 416" 443" 442" .396" -
Ortalama 3.76 2.59 3.36 4,71 3.75
SS .50 .48 .39 .92 .50
Carpikhik -.003 .506 -.040 -.406 .024
Basikhk -.124 -.007 .054 .057 -.013

“p< .01

Tablo 2’de, degiskenler arasinda istatistiksel olarak orta ve diisiik diizeyde anlaml iliskiler oldugu

gorulmektedir. Yanal ve iraksak disiinme arasindaki iliski (r= .656, p< .01) pozitif yonde ve orta
diizeydedir ve en ylksek korelasyon degerine sahiptir. Iraksak ve bilgi islemsel disiinme (r= .536, p<
.01), yanal ve bilgi islemsel disiinme (r=.529, p< .01), iraksak disiinme ve bilissel esneklik (r=.443, p<

.01), bilgi islemsel diisiinme ve bilissel esneklik (r=.442, p< .01), yanal disiinme ve bilissel esneklik (r=
.416, p< .01), metabilissel diistinme ve bilissel esneklik (r=.396, p< .01) arasindaki iliskilerin pozitif yonde
ve orta dizeyde oldugu tespit edilmistir. Metabilissel disinme ile yanal dusinme (r=.268, p<.01),
iraksak dusinme (r=.251, p< .01) ve bilgi islemsel disiinme (r=.220, p< .01) arasindaki iliskilerin pozitif

yonde ve disik dizeyde oldugu anlasiimistir.

Yanal, iraksak, bilgi islemsel ve metabilissel diisinmenin bilissel esnekligi yordama giictine iliskin
coklu regresyon analizi sonuglari Tablo 3'te verilmistir.

Tablo 3

Coklu Regresyon Analizi Sonuglar

Model Yordayan Degisken R R? Fark(R?) Std.pB t F
1 Iraksak Diistinme 443 197 197 .443 8.947" 80.049™
Iraksak Diisinme .290 5.127" .
2 i .505  .255 .058 " 55.798
Bilgi Islemsel Dislinme .286 5.054
Iraksak Diistinme 216 3.278"
3 Bilgi islemsel Diisiinme 515 266 .011 .251 4.276™ 39.185™
Yanal Diisiinme 142 2.167"
Iraksak Diistinme .188 2.976"
Bilgi islemsel Diisiinme 228 4.074™ .
4 578 334 .068 . 40.532
Yanal Dusiinme .099 1.577
Metabilissel Diisiinme 273 5.744™

“p< .01, p< .05

Tablo 3’te goruldigi gibi, hiyerarsik regresyon analizi sonuglarina gére, her bir modelde 6gretmen
adaylarinin bilissel esneklik dizeylerindeki varyansin acgiklanma oraninin arttigi ve analizdeki her bir
modelin sonuglarinin istatistiksel olarak anlamli ¢iktigi tespit edilmistir. Bu nedenle, tim bagimsiz
degiskenlerin (iraksak, bilgi islemsel, yanal ve metabilissel disiinme) bilissel esnekligi 6nemli 6lclide
yordadigi ve tim yordayicilarin birlikte biligsel esnekligi %33 oraninda agikladigi goriilmektedir.
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Model 1, 6gretmen adaylarinin iraksak disiinme dizeylerinin biligsel esnekliklerinin énemli bir
yordayicisi oldugunu gdstermistir (F= 80.049, p< .01, R%= .197). Iraksak diisiinme tek basina bilissel
esneklikteki degisimin %20'sini agiklamistir.

Bilgi islemsel disinme modele dahil edildiginde (Model 2), bilgi islemsel disinmenin biligsel
esnekligin istatistiksel olarak anlamli bir yordayicisi oldugu (F= 55.798, p< .01, R?= .255) ve aciklanan
varyans oraninin %6 arttigl gorilmektedir. Bu bulguya dayanarak 6gretmen adaylarinin bilgi islemsel
diisinme duzeylerinin biligsel esnekliklerinde 6nemli bir rol oynadigi sdylenebilir.

Model 3'te, modele yanal disinme eklenmistir. Yanal disiinme duzeyinin bilissel esneklige olumlu
katki sagladigi gériilmistiir (F= 39.185, p< .05, R?= .266). Model 3'e gére, 6gretmen adaylarinin bilissel
esnekliginin yanal dislinmeyle agiklanabilecegi belirlenmistir. Ancak yanal diistinmenin agiklanan toplam
varyansa katkisi sadece %1'dir. Bu bulgu, yanal distiinmenin bilissel esneklige en az katkida bulunan
yordayici oldugunu géstermektedir.

Metabilissel disinme modele dahil edildiginde (Model 4), metabilissel diisinme diizeyinin bilissel
esnekligin istatistiksel olarak anlamli bir yordayicisi oldugu ortaya cikmustir (F= 40.532, p< .01, R?= .334).
Modele metabilissel disinme eklendiginde bilissel esnekligin agiklanan varyans oraninin %7 arttig
gorilmastlr. Bu bulguya dayanarak 6gretmen adaylarinin metabilissel diistinme dizeylerinin onlarin
bilissel esnekliklerinde dnemli bir rol oynadigi séylenebilir.

Tartisma ve Sonug

Bu calismada ogretmen adaylarinin yanal, iraksak, bilgi islemsel ve metabilissel disiinme
becerilerinin bilissel esneklik dizeylerini yordama gilici arastinimistir. Bu kapsamda oncelikle yanal,
iraksak, bilgi islemsel ve metabilissel diisiinme ile bilissel esneklik arasinda bir iliski olup olmadig
incelenmistir. Arastirmanin bulgulari degiskenler arasinda orta ve disiik dizeyde anlaml iligkiler
oldugunu ortaya koymustur. ilk olarak, yanal disiinme ile iraksak diisinme arasindaki iliskinin orta
diizeyde oldugu ve en yiiksek pozitif korelasyon degerine sahip oldugu saptanmistir. Alanyazinda gerek
yanal disiinme gerekse de iraksak disiinme ile ilgili yapilmis olan ¢alismalar incelendiginde iki diisinme
tirinin de yaratici diisiinme ile iliskilendirildigi gériilmektedir. Ornegin; Rawlinson (2017), yaratici
disinmede dikkate alinmasi gereken oruntiler olarak iraksak ve yanal dislinmeye isaret etmistir.
Syahrin ve digerleri (2019) 6grencilerin bilimsel ¢alismalardaki yaratici diisinme oriintilerini agiklamayi
amacladiklan arastirmalarinda iraksak ve yanal dislinme becerilerini yaratici diisinme kapsaminda ele
almislardir. Reese ve digerleri (2001) yanal ve iraksak diistinmeyi, nesnel olarak dogru tek bir ¢ozimu
olmayan, bunun yerine 6zgiin olarak uygulanabilir birden fazla ¢6ziimi olan sorunlari ¢6zmek igin yararli
olan beceriler olarak degerlendirmislerdir. Goéruldigu gibi her iki diisinme becerisi de yaratic
disinmeyi tesvik etmekle ve olasi ¢oziim yelpazesini genisleterek yeni fikirler Giretmek ve alternatifler
bulmakla ilgilidir. Bu iki dislinme becerisinin yaratici dislincenin iki farkl fakat birbirini tamamlayan
yonleri olmasi korelasyonun yiksek ¢ikmasina katkida bulunmus olabilir.

Arastirmada elde edilen bir diger bulgu, iraksak disiinme ile bilgi islemsel diisinme arasinda pozitif
yonde ve orta diizeyde bir iliski oldugudur. Fletcher ve Benveniste (2022, s. 31) iraksak disinmeyi,
“uzamsal, mantiksal-anlamsal kombinasyonun bilgi islemsel bir siireci” olarak tanimlamislardir. ISTE'ye
(2015) gore, bilgi islemsel dislinme becerisinin kapsaminda yaratici diisiinme, problem ¢dzme, isbirlikli
o6grenme, algoritmik dislinme, elestirel disiinme ve iletisim becerileri yer almaktadir. Alanyazinda
iraksak disinmenin de genellikle yaraticilik ve problem ¢ézme ile iliskilendirildigi ve yaratici problem
¢6zme slrecinin 6nemli bir bileseni olarak goésterildigi gorilmektedir (Baer, 2014; Basadur & Hausdorf,
1996; Guilford, 1967; Razumnikova, 2013; Runco & Acar, 2012; Runco & Okuda, 1988). Dolayisiyla
iraksak ve bilgi islemsel disiinme arasindaki iliski, yaraticilik ve problem c¢ézme ile kesismeleri
noktasinda anlasilabilir. Gerek iraksak disiinme gerekse de bilgi islemsel distiinmenin problemlere
yaratici ve etkili ¢6ziimlerin gelistiriimesinde kullanilmalari bu korelasyonun ortaya ¢cikmasinda etkili
olmus olabilir.
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Arastirmada yanal disiinme ile bilgi islemsel diisinme arasinda pozitif ve orta diizeyde bir iligki
oldugu saptanmistir. Yapay zekad problemleri ile bilgi islemsel diisiinme becerilerinin gelistirmesinin
amaglandig bir calismada, 6grencilerin problemleri ¢ézerken problemi daha kolay ve basit olan daha
kiicik, daha yonetilebilir alt problemlere ayirarak ¢6zimi daha erisilebilir hale getirdikleri, boylelikle
bilgi islemsel diislinme becerilerini gelistirdikleri ifade edilmistir. Ayni ¢alismada, 6grencilerin problem
¢Ozerken vyaratici yonlerini ortaya ¢ikarmak igin yanal disinme becerilerini kullandiklari da tespit
edilmistir (Silapachote & Srisuphab, 2023). Dolayisiyla, gerek yanal diisinmenin gerekse de bilgi islemsel
disinmenin problem ¢6zmede kullanilan beceriler olduklari sdylenebilir. Her ikisinin de kaliplarin
disinda diisiinmekle ilgili oldugunu séylemek mimkiindiir. iki beceri arasindaki iliskinin problem ¢ézme
ve geleneksel yaklagimlarin 6tesinde diisiinme konusunda ortak paydada bulusmalarindan kaynaklandigi
disunilmektedir.

Calisma bulgulari, iraksak distinme ile bilissel esneklik arasinda pozitif ve orta diizeyde bir iliskinin
oldugunu gostermektedir. Alanyazindaki galismalar incelendiginde, iraksak diisiinme ile bilissel esneklik
arasindaki iliskiye yonelik farkli bulgulara rastlanmistir. Ornegin, Al-Masoudi vd. (2018) dérdiincii sinif
ogrencileri ile yurittikleri galismalarinda, katimcilarin bilissel esneklik ile iraksak distinme dizeyleri
arasinda pozitif bir istatistiksel iliski tespit etmislerdir. Lin ve digerleri (2014) tarafindan (iniversite
ogrencileri ile yiritilen baska bir calismada ise bilissel esneklik indeksi ve iraksak diisiinme
performanslar arasinda anlamli diizeyde bir iliski olmadigi bulunmustur. Bu arastirmalarda tutarsiz
sonuglarin elde edilmesi kullanilan 6lgme araglarindan, kiltirel farkhliklardan ya da uygulamalarin
yapildigi yas gruplarinin farkli olmasindan kaynaklanmis olabilir.

Arastirma bulgularina gore, 6gretmen adaylarinin bilgi islemsel diisinme becerileri ile bilissel
esneklik duzeyleri arasinda pozitif ve orta diizeyde bir iliski mevcuttur. Degirmenci (2022) tarafindan bes
yas grubu cocuklar ile gerceklestirilen baska bir calismada, benzer sekilde bilissel esneklik ile bilgi
islemsel duslinme arasinda orta diizeyde pozitif yonlu bir iliski saptanmistir. Sert Orhan’in (2023)
calismasi da 6gretmen adaylarinin bilissel esneklik diizeyleri ile bilgi islemsel disliinme becerileri
arasinda anlamli bir iliski oldugu yénindedir. Bilgi islemsel diisinmenin kapsadigi bilgileri isleme, analiz
ve sentez yapma, problem ¢6zme gibi zihinsel siiregler bilissel esnekligin de temel bilesenleridir. Hem
bilgi islemsel disinmenin hem de bilissel esnekligin daha etkili diisiinme sireclerine katkida bulundugu
ve aralarinda karsilikli bir iliski oldugunu sdylemek mimkiindir. Bilgi islemsel diisinme ve bilissel
esneklik arasindaki pozitif iliski, her iki becerinin problem ¢6zme ve diisinme siireglerinde benzer bilissel
unsurlar icermesinden kaynaklaniyor olabilir.

Arastirma sonuglari yanal dislinme ile bilissel esneklik arasinda pozitif ve orta diizeyde bir iliskinin
oldugunu gostermektedir. Yanal disiinme ile bilissel esneklik arasindaki iliskiye yonelik diger ¢alisma
sonuglar iki degisken arasinda anlamli bir iliskiye isaret etmekle birlikte, iliskinin diizeyine yodnelik
sonuglar gesitlilik gostermektedir. Sahin-Taskin ve Esen-Aygiin (2022) tarafindan, 6gretmen adaylari ile
yuratilen bir calismada, katihmcilarin yanal distinme becerileri ile bilissel esneklik diizeyleri arasinda
pozitif yénde ve yiksek dizeyde iliski oldugu ortaya konulmustur. Seving’in (2020) lisans son sinif
ogrencileri ile ylrattigi ¢calismasinda ise bilissel esneklik, problem ¢ozme ve elestirel diistinme becerileri
puanlarinin birlikte yanal didsiinme egilimleri puanlari ile orta diizeyde anlamli bir iliski gosterdigi
sonucuna ulasiimistir. Yanal disiinme ile bilissel esneklik arasindaki iliskinin diizeyine yonelik bulgularin
cesitlilik gostermesi, arastirma baglamlarinin ve 6l¢lim araglarinin farkli olmasi ve katilimci gruplarinin
ozellikleri gibi cesitli faktorden kaynaklanmis olabilir.

Calismada oOgretmen adaylarinin metabilissel diisinme becerileri ile bilissel esneklik dizeyleri
arasindaki iliskinin pozitif ve orta diizeyde oldugu saptanmistir. Sosyal bilgiler 6gretmen adaylari ile
yuratdlen bir calismada, katilimcilarin bilissel esneklik dizeylerinin orta, Ust bilissel 6grenme
stratejilerini 6zdeslestirme dizeylerinin yiiksek oldugu belirlenmistir (Korikcid, 2020). Baska bir
calismada, okul 6ncesi ¢ocuklarda dngoriilemeyen degisiklikler karsisinda 6grenme hedefi segiminde
bilissel esneklik ve (st bilisin belirleyici roliine isaret edilmistir (Leclercq vd., 2023). Metabilissel
disinme ve bilissel esnekligin bireyin kendi diisinme sireclerini yonetme, kontrol etme ve uyum
saglama becerileriyle iliskili olmasi, bu korelasyonun ortaya c¢ikmasina katkida bulunmus olabilir. Her
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ikisinin de bireylerin bilissel yeteneklerini gelistirmek icin gerekli oldugunu séylemek mimkindir.
Bireylerin bilissel esneklik diizeylerinin ve metabilissel farkindaliklarinin ve becerilerinin gelisimi igin okul
ortamlarinda probleme dayali 6grenmenin kullaniimasi énerilmektedir (Gonilli, 2015).

Metabilissel dusinme ile yanal diisinme arasinda pozitif ve disiik dizeyde bir iliskinin oldugu
saptanmistir. Yanal disiinme, yeni fikirlerin ortaya cikmasini kolaylastirmasi bakimindan vyaratici
disinme sirecini destekleyen ve onun bir pargasi olan bir beceridir. Tirkmen ve Serkahya (2015),
yaratici disinmenin egitim sistemlerinde 6grencilere kazandiriimasi gereken en 6nemli becerilerden biri
oldugunu belirtmislerdir. Bununla birlikte, yaraticit disinme otomatik olarak gerceklesmez, yaratici
sureglerin gelismesi bilissel ¢abanin yani sira metabilissel farkindalik siireglerini de gerektirmektedir
(Caratozzolo vd., 2020). Metabilissel diisiinme daha ¢ok bireyin kendi disiince sireglerinin farkindalig
ve yonetimine odaklanirken yanal diisinme yaratici problem ¢dézme ve yenilikgi disiinme sireglerine
yoneliktir. Metabiligsel disiinme ve yanal diisiinme arasindaki pozitif iliski, bu iki becerinin dustinme
sureglerinde esneklik, yeni stratejiler gelistirme ve alternatif ¢oziimler retme gibi ortak 6zellikleri
paylasmasindan kaynaklanmis olabilir. Bu becerilerin odaklandiklari noktalarin farkli olmasi iliskinin
diizeyinin dusik olmasina sebep olmus olabilir.

Arastirmada metabilissel diisinme ile iraksak diisiinme arasinda pozitif yonde disuik bir iliski oldugu
belirlenmistir. Konuya iliskin olarak, De Chantal ve Organisciak (2023) iraksak disinmede metabilisin
roliinii vurgulamis ve McAuliffe (2016) iraksak diistinmenin metabilissel becerileri de kapsayan bir beceri
oldugunu 6ne sirmuistir. Baska bir calismada ise st bilissel izleme stratejilerinin yaratici zeka ile iraksak
distinme arasindaki iliskiye aracilik ettigi ortaya ¢ikmistir (Jia vd., 2022). Metabilissel suiregler, kisinin
kendi diustincelerinin 6z farkindahgi ve 6z dizenlemesi ile ilgili olmasindan dolayi, alternatif bakis agilari
bulmakla yakindan iliskili olan iraksak dislinmeyi gelistirmede kolaylastiricit ve destekleyici bir rol
ustlenebilir. iki beceri arasinda pozitif ydnde ancak diisiik diizeyde bir korelasyonun tespit edilmesi, bu
dolayl iliskiden kaynaklanmis olabilir.

Calismada metabilissel distinme ile bilgi islemsel diisinme arasindaki iliskinin pozitif ve disik
diizeyde oldugu tespit edilmistir. Benzer bir sekilde, Sen’in (2022) calisma sonuglari, 6gretmen
adaylarinin bilgi islemsel disiinme becerilerinin metabilissel 6z-dizenleme ile 6nemli 6lglide pozitif bir
sekilde iliskili oldugunu gostermistir. Yadav ve digerleri (2022), calismalarinda metabilis ve problem
¢6zmenin yakindan baglantili oldugunu ve bilgi islemsel diisinmenin metabilissel siirecleri daha goriinir
héle getirebilecek bir cerceve sagladigini ifade etmislerdir. Allsop (2019) bilgi islemsel dusinmenin
metabilissel uygulamalar tarafindan dlzenlendigini ifade ederken, Resnick (2007) kendi 6grenme
surecleri Uzerinde yansitma firsatlarinin verildigi 6grenme ortamlarinin bilgi islemsel disinme
becerilerinin gelistiriimesini kolaylastirmak icin gerekli oldugunu 6ne sirmustir. Metabilissel diisinme,
bilgi islemsel disiinme sireglerini daha etkin bir sekilde kullanma imkani taniyabilir, bilgi islemsel
disinme ise metabilissel stratejilerin uygulanabilirligini kontrol edebilir ve gelistirebilir. Her iki disinme
tlrinin de bireyin dislinme sireclerini yonetme, problem ¢ézme ve farkindalik gibi 6zellikleri iceriyor
olmasi ¢alisma bulgusunun ortaya ¢ikmasinda etkili olmus olabilir.

Arastirmada ayrica iraksak distinme, bilgi islemsel distinme, yanal disiinme ve metabilissel
disinmenin timinin bilissel esnekligi anlamh bir sekilde yordadigi tespit edilmistir. Calisma sonuclari
o6gretmen adaylarinin iraksak disiinme dizeylerinin bilissel esnekliklerini yordayan en 6nemli degisken
oldugunu gostermektedir. Iraksak dislinme dizeyleri daha yiliksek olan 6grencilerin bilissel esneklik
dizeylerinin de daha yiksek oldugu anlasilmistir. Camci-Erdogan (2018) bilissel esnekligi yuksek
bireylerin herhangi bir sorunla karsilastiklarinda kendilerini bir ¢6ziim ile sinirlandirmayip olasi bitin
¢O6zimlerin Uretilmesi noktasinda yeni alternatifler gelistirmeyi gerektiren iraksak diisinme becerilerini
kullandiklarini 6ne slirmistir. Palmiero ve digerlerine (2022) gore ise bilissel esneklik iraksak
disinmenin temel bir unsurudur. Bilissel esneklik, beklenmedik bir durum karsisinda yeni ve uygun
sorun ¢dzme stratejileri gelistirebilmesine olanak saglar (Cuhadaroglu, 2013). Alternatiflere acik olma,
bakis acisini degistirme ve uyarlanabilir diistinme ile iliskilidir. Kloo ve digerleri (2010) bilissel esnekligin
yaraticilik ve problem ¢ézme icin gerekli oldugunu iddia etmislerdir. Benzer sekilde, iraksak diisiinme de
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herhangi bir problemin ¢ézlimiinde yaratici fikir Gretimine, alisiimis olanin disina ¢ikilmasina ve cesitli
olasiliklarin kesfedilmesine yonelik bir beceridir. Bu sekilde bir diisinme, esnek bir zihin yapisi, alisilmig
dasiince kaliplarinin disina ¢ikma cesareti ve alternatif ¢dzlimler gelistirme becerisine sahip olmayi
gerektirecektir ki bu da bilissel esnekligi artiran bir siirectir.

Arastirmada elde edilen bir diger bulgu, metabilissel diisinmenin iraksak diisiinmeden sonra biligsel
esnekligi yordayan en 6nemli ikinci degisken oldugudur. Alanyazindaki ¢alismalar bu bulguyu destekler
niteliktedir. Buttelmann ve Karbach’in (2017) ¢alismasi erken ve orta ¢ocukluk doneminde yiritici
islevlerin gelisiminde metabiligsel streglerin katkisina isaret etmektedir. Arastirmacilara gore, bilissel
esneklik, eylemleri kontrol etmeye ve degisen ortamlara esnek bir sekilde uyum saglamaya olanak
taniyan ydrutici islevlerin temel bir boyutudur. Yariticl islevler daha lst dizey biligsel siiregleri
gerektirmektedir ve metabilissel siregler, yani kisinin kendi diisiince ve eylemleri lizerine yansitmasi,
yurQtica islevlerin gelisimi ve esnekligi icin 6nemli olabilmektedir. Aydin ve Kaynak’a (2021) gore ise
metabilissel siliregler, bireylerin bilissel sireglerinin farkindaligini ve kontroliinii ifade eder ve bilissel
esnekligi destekleyebilir. Metabilissel disinme, bireylerin diisinme sireglerini etkin bir sekilde
yonetme, farkl stratejilere uyum saglama ve cgesitli perspektifleri degerlendirme noktalarindaki
katkilarindan dolayi bilissel esnekligin yordanmasinda etkili olmus olabilir.

Bilissel esnekligi yordayan bir diger ©6nemli beceri bilgi islemsel disinmedir. Alanyazin
incelendiginde, 10 ila 11 yas arasi ¢ocuklarla yirutllen bir ¢alismada, bilgi islemsel disinme
becerilerinin gelistiriimesine yonelik verilen sekiz haftalik bir egitimin katilimcilarin yirutici islevleri
Uzerinde onemli etkilere neden oldugu tespit edilmistir (Robledo-Castro, 2023). Robertson ve digerleri
(2020) tarafindan yedinci sinif 6grencileriyle yuritilen baska bir ¢alismada, bilissel esnekligi de iceren
ylraticu islevlerin bilgi islemsel diisiinme becerisiyle iliskili oldugu ortaya koyulmustur. Bilgi islemsel
disinmenin, bilissel sureglerin diizenlenmesi, alternatif ¢dzlimler Giretme, kurallari uygulama, disiince
sureclerini degerlendirme ve adaptif diisiinme gibi 6zellikleri gerektirmesi, bilissel esnekligi yordayan
onemli bir beceri olarak belirlenmesinde etkili olmus olabilir.

Son olarak, yanal disinmenin bilissel esnekligi yordayan dordiincii beceri oldugu belirlenmistir.
Alanyazin incelendiginde, her ikisinin de problemler karsisinda alternatif yollari gérerek etkili ¢6ziimler
Uretmekle ilgili oldugu anlasilmaktadir (De Bono, 1970; Martin & Anderson, 1998). Yanal diisiinmenin
klasik veya alisiimis yollarin disina gikarak farkli bakis agilarina ve baglantilara izin vermesinin zihni esnek
tuttugu ve bilissel esneklik diizeyini artirdig1 disindlebilir.

Bu arastirma, iraksak, bilgi islemsel, yanal ve metabilissel diisinmenin her birinin bilissel esnekligi
onemli Olciide yordadigini ve tim yordayicilarin birlikte bilissel esnekligin %33'Gnl acikladigin
gostermistir.  Ozellikle iraksak diisinmenin bilissel esneklikteki varyansa etkisi oldukca yiiksek
bulunmustur. Bu sonuglar, bahsi gecen diisiinme becerilerinin bilissel esnekligi artirmada 6nemli rolleri
oldugunu gostermektedir. Dolayisiyla, 6gretmen adaylarinda bilissel esnekligi gelistirmek icin s6z konusu
Ust diizey disiinme becerilerine odaklanmanin ve onlari desteklemenin 6nemini ortaya koymaktadir. Bu
baglamda, egitim fakultesi derslerine yonelik 6gretim programlari gelistirilirken bahsi gecen st diizey
disinme becerilerini destekleyici iceriklerin eklenmesi ve derslerde Ust dizey diisinme becerilerini
gelistirebilecek 6gretim yontemlerinin uygulanmasi, 6gretmen adaylarinda bilissel esnekligi artirmada
katki saglayabilir. Beyin firtinasi, rol yapma ve vaka analizleri iceren dersler 6gretmen adaylarinin yanal
ve Iraksak disiinme becerilerini, kendi disiinme siireclerini degerlendirme ve diizenleme becerilerini
gelistiren aktiviteler de metabilissel farkindaliklarini artirabilir. Ogretmen adaylarinin bilgi islemsel
disinme becerilerini gelistirmek icin, teknoloji destekli 6grenmeden daha fazla yararlanilabilir. Bu
baglamda, 6gretmen adaylarinin gesitli dijital ara¢ ve yazilimlar kullanmalari desteklenebilir. Ust diizey
disinme sireglerinin  kullanimini tesvik eden uygulamali atodlyeler, 6gretmen adaylarina cesitli
senaryolar Uzerinden pratik yapma firsati verebilir. Gergek hayattan 6rneklerle karmasik problemler
Gzerinde g¢alisma firsatlar sunmak da 6gretmen adaylarinin bilissel esnekliklerini gelistirebilir ve teorik
bilgilerini pratikte uygulamalarina yardimci olabilir. Ayrica, 6gretmen adaylari 6gretmenlik yapacaklari
surecte 6grencilerinde Ust diizey diisinme becerilerini gelistirici yontem ve teknikleri derslerine entegre
etmenin yollarn hakkinda bilgilendirilebilirler.
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Bu calismanin bazi sinirliliklari mevcuttur. ilk olarak ¢alisma, Tirkiye’nin i¢c Anadolu Bélgesi’ndeki bir
devlet liniversitesinin egitim fakiiltesinde 6grenim goéren 6gretmen adaylari ile yiiriitilmustir. Ogretmen
adaylarinin belirli bir fakllteden ¢alismaya katilmis olmasi, sonuglarin tim 6gretmen adaylari igin gegerli
olup olmadigini sorgulatabilir ve bulgularin genel olarak diger bolgeler veya farkh (niversiteler igin
genellenebilirligini sinirlayabilir. Dolayisiyla, gelecekte yapilacak arastirmalarin farkli cografi bolgelerdeki
egitim fakiltelerinde ve daha biylik érneklemlerle yiratilmesi bulgularin genellenebilirligi agisindan
yararli olacaktir. Bunun yani sira, alanyazinda bu galismaya dahil edilen bagimsiz degiskenlerin bir arada
bilissel esnekligi yordama gliciini inceleyen herhangi bir ¢alismaya rastlanilmadigi igin, bu ¢alismanin
bulgular sadece alanyazinda bulunan her bir bagimsiz degiskenin miinferit olarak bilissel esneklik ile
iliskisini ve bilissel esnekligi yordama glciinii inceleyen ¢alismalarla kargilastirilmistir. Bu durum,
¢alismanin sinirliklari arasinda degerlendirilebilir. Bu bakimdan, ileride gesitli yas gruplari ve farkl
kiltirel baglamlarda benzer calismalarin yiirGtilmesi, elde edilen galisma sonuglari ile bu galismanin
sonuglarinin  karsilastirilabilmesini  mimkiin  kilacaktir.  Calismada  katilimcilarin  kendilerini
degerlendirdikleri 6z bildirim &lgeklerinin kullaniimis olmasi, bu arastirmanin diger bir sinirliligidir. Konu
ile ilgili yapilacak nitel calismalar, daha kapsamli bir anlayis saglama ve konunun daha derinlemesine
irdelenmesi bakimindan ulasilan nicel verilerin sinirhliklarini gidermeye katki saglayabilir. Bu arastirma
yanal, iraksak, bilgi islemsel ve metabilissel diisinmenin bilissel esnekligi yordama glici ve bu
degiskenlerin bilissel esneklik tGzerindeki etkileri ile sinirlandiriimistir. Bilissel esneklik Gzerinde etkisi
olabilecek diger potansiyel faktorler farkli galismalarin konusu olabilir.

Yazar Katki Orani
Yazarlar, galismaya esit oranda katki sunmuslardir.
Etik Beyan

“Yiksekodgretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tim kurallara
uyulmus ve yonergenin ikinci béliminde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemlerden” higbiri gerceklestirilmemistir.

Catisma Beyani

Yazarlar ¢alisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢catismasi bulunmadigini beyan
etmektedirler.
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