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ABSTRACT
Analyzing the Effects of Implementing Divergent Creative Thinking on the Inquiry-
Based Learning of Elementary Students
Linnea McCully
MA in Curriculum and Instruction
1%t Advisor: Assoc. Prof. Dr. Armagan Ateskan
2" Advisor: Asst. Prof. Dr. Anita Nicole Alexander

July 2025

This study examined the relationship between creative thinking skills and inquiry
learners at the elementary level. The study was conducted using a mixed methods
research design, collecting data from an Alternate Uses Test (AUT) as well as from
participant reflection questions. The research study used a quasi-experimental
approach and applied a creative thinking intervention in lessons with participants.
This study utilized Guilford’s model of creative thinking and focused on the
elements of fluency, flexibility, originality, and elaboration. The context of the study
was an international school in Tiirkiye implementing the International Baccalaureate
Primary Years Program (IB PYP) curriculum. The results observed an effect of the
creative thinking intervention on the divergent thinking abilities of fourth-grade
students, as measured in this study. Each of the four elements as well as the overall
scores showed improvement from the pretest to the posttest. The study also
uncovered findings to suggest that the participants developed their understanding of
creative thinking, extended their self-perceptions as creative thinkers, and identified
possible areas to apply their learning. This research reveals the importance of
explicitly teaching creative thinking skills in elementary school contexts, especially

with inquiry-based curricula.

Keywords: creative thinking, creativity, divergent thinking, inquiry-based learning,

PYP
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OZET
Iraksak Yaratic1 Diisiincenin [lkogretim Ogrencilerinin Arastirmaya Dayali
Ogrenmesi Uzerindeki Etkilerinin Uygulanmasi Ve Incelenmesi
Linnea McCully
Egitim Programlar1 ve Ogretim Yiiksek Lisans Programi
1.Tez Danigmani: Dog. Dr. Armagan Ateskan
2.Tez Damigmant: Dr. Ogr. Uyesi Anita Nicole Alexander

Temmuz 2025

Bu ¢alismada, ilkdgretim diizeyinde yaratici diisiinme becerileri ile sorgulamaya
dayal1 6grenenler arasindaki iliski incelenmistir. Calisma, Alternatif Kullanim Testi
(AUT) ve katilimcilara yoneltilen yansitma sorularindan elde edilen verilerin
toplandig1 karma yontemli bir arastirma deseni kullanilarak yiiriitiilmiistiir.
Arastirmada yar1 deneysel bir yaklasim kullanilmig ve derslerde katilimcilara yaratici
diisiinme miidahalesi uygulanmistir. Bu ¢alismada Guilford'un yaratici diisiinme
modeli kullanilmis ve akicilik, esneklik, 6zgiinliik ve detaylandirma unsurlarina
odaklanilmustir. Bu ¢alisma, Tiirkiye'de Uluslararasi Bakalorya Ilk Yillar Programi
(IB PYP) miifredatin1 uygulayan uluslararasi bir okulda gergeklestirilmistir. Bu
caligmanin sonuglarina gore, yaratici diisiinme miidahalesinin dordiincii sinif
ogrencilerinin 1raksak diisiinme becerileri lizerinde bir etkisi oldugu gézlemlenmistir.
Dort unsurun her birinde ve genel puanlarda on testten son teste kadar olumlu
ilerlemeler kaydedilmistir. Caligma kapsaminda ayrica, katilimcilarin yaratici
diistinme anlayislarini gelistirdiklerini, yaratici diisiiniirler olarak kendilerini
algilama bi¢imlerini derinlestirdiklerini ve 6grendiklerini uygulayabilecekleri olasi
alanlar1 belirlediklerini ortaya koyan bulgular elde edilmistir. Bu arastirma, yaratici
diistinme becerilerinin ilkokul baglaminda, 6zellikle de sorgulamaya dayali

miifredatla dogrudan 6gretilmesinin 6nemini ortaya koymaktadir.

Anahtar kelimeler: yaratic1 dlistinme, yaraticilik, iraksak diisiinme, sorgulamaya

dayal1 6grenme, PYP
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CHAPTER 1: INTRODUCTION
Introduction

In a narrative poem entitled The Little Boy by Helen E. Buckley, a young boy
arrives eager to begin school. He is instructed to draw a picture. The boy is excited,
and he thinks of many ideas of things he can draw. He is told the class will draw
flowers. He thinks of the beautiful flowers he can draw, and he begins to draw
flowers in colors of pink, orange, and blue. But when he begins to draw his ideas, the
teacher stops him and he is instructed to draw a red flower with a green stem, just
like the teacher’s drawing. The pattern repeats. The boy learns to wait, watch, and
copy. Soon he does not create his own ideas anymore. At a new school, the little boy
is invited to draw a picture. The new teacher encourages him to make the picture any
way he would like, using any colors. But in the end, he draws a red flower with a
green stem (Buckley, 1961). This poem, available in full in Appendix A, illustrates
the dangers of narrowing education to minimize original thought and failing to
engage with learners’ creativity and creative thinking skills.

Throughout history, creative thinkers have changed the world. Innovation and
invention spring from imagination to address the pressing issues of every age. In an
increasingly volatile world, young people face the pressing challenge of finding
innovative solutions to emerging global issues. Creativity is essential for navigating
these complex problems. For instance, the growing concern of climate change
presents a number of serious problems. Educational systems have a role to play in
advancing the creative thinking skills of learners to address issues such as these.

However, many traditional educational systems and methods of instruction tend to



discourage creativity. Some educational systems are evolving to support creativity
and build capacity for creative thinking skills. One educational system that explicitly
encourages thinking skills is the International Baccalaureate (IB, Faria Education
Group, 2023). The present study explores creative thinking in the IB, as well as
challenges to measuring creativity.

This study focused on the relationship between creative divergent thinking
and learners in an inquiry setting. Within an elementary school classroom setting,
this study sought to better understand how elementary students develop creative
thinking skills. Divergent thinking was used as the means to measure the potential
for creative thinking skills. This study explored the background related to creativity,
creative thinking, divergent thinking, and inquiry-based learning. Key information
about this study will be shared, including the problem, purpose, and the two key
research questions addressed by this study. The significance, broader context of this
study, and key terms used throughout the study will also be explained and defined.

Background

Creativity is increasingly recognized as a priority within education that can
be applied consistently across multiple contexts (Collard & Looney, 2014).
Creativity is a varied set of skills that can be learned and explicitly taught. One way
to develop creative thinking skills is through divergent thinking activities and
experiences, which can be incorporated across the curriculum. Divergent thinking is
a creative thought process where a single stimulus elicits multiple possible solutions
(Acar & Runco, 2019).

Creative thinking has a role to play in inquiry-based learning. “The term
‘inquiry-based learning’ generally refers to student-centered ways of teaching in

which students raise questions, explore situations, and develop their own ways



towards solutions.” (Maal} & Artigue, 2013, p. 780). Within this learning context,
several elements of inquiry-based learning lend themselves to engaging with creative
thinking.

The foundation of student-centered teaching and learning values the thoughts,
experiences, and learning processes of individual students. Creative thinking also
reflects this shared emphasis on student-centered learning. The art of developing
questions helps learners to develop better creative thinking and problem-solving
skills (Rothstein & Santana, 2014). For students to develop their own ways of
building solutions, they must think creatively and consider multiple possibilities.
This capacity can be developed through divergent thinking.

Although there is overlap between the ideas of creativity, creative thinking,
and divergent thinking, these three ideas have distinct definitions and characteristics.
For this study, creative thinking falls under the larger umbrella term of creativity.
Creative thinking can be described as a “way of thinking that leads to the generation
of valuable and original ideas” (OECD, 2024b, What is Creative Thinking section).
Many researchers identify the key themes of originality and value when explaining
creative thinking (Robinson, 2011; Runco & Jaeger, 2012). Within creative thinking,
divergent thinking is recognizable as one of the key thought processes (Guilford,
1956).

Creative thinking skills are not fixed, static, or vague (Plucker et al., 2004).
Instead, some studies indicate that explicit training can increase cognitive flexibility
and creative thinking skills overall (Ritter et al., 2020). Divergent thinking is one
method to increase cognitive flexibility. As explored in this study, explicitly teaching

divergent thinking is a means for learners to develop greater creative thinking skills.



An understanding of divergent thinking was used in this study for two main
purposes. The first purpose was to design the workshop used with the teachers
contributing to this study. This workshop’s main goal was to train them on correctly
implementing the study, while also helping teachers to develop their understanding
of divergent thinking. It was necessary to ensure a shared understanding of creative
thinking and divergent thinking for the teachers involved (Mullet et al., 2016). An
additional purpose was to inform and plan the design of this study. The principles of
divergent thinking were used as the guidance for selecting an Alternate Uses Test
(AUT) as the assessment instrument, as well as shaping the intervention lessons
teaching these skills. The elements of divergent thinking were used to design the
intervention lesson materials used with the student participants in this study. A
nuanced understanding of divergent thinking was essential for designing this study.
The Value of Creative Thinking

Some educators have made the argument for putting creativity and thinking
skills in a significant role in schools and educational systems (Richardson & Krstic,
2021). Other experts go further to argue for placing creative thinking skills as a
driving force behind education (Robinson, 2011). Creative thinking is one of the
essential 21% century skills, and more attention is required to ensure it is fostered in
today’s classrooms, including elementary school contexts. The identification and
evolution of 21 century skills have helped to position the role of educational
systems for developing learners equipped to face current and future challenges
(Geisinger, 2016).

Several 21% century skills and models of their organization have been
suggested as ways to meet the educational and workplace needs of the current age

(Geisinger, 2016). Four key learning and innovation skills are included in one model



of 21st century skills from the Partnership for 21°" Century Learning: creativity,
Critical Thinking, Communication, and Collaboration (Guo & Woulfin, 2016).
Some research indicates a relationship between creative and critical thinking, and
that both have a necessary role for innovation and problem solving (Wechsler et al.,
2017). Creativity and innovation are recognized as being important for learners to be
able to think creatively, work creatively with others, and create innovations. Critical
thinking and problem solving are essential for reasoning effectively. Communication
and collaboration are key skills for clear and positive interactions. Therefore,
creativity is a fundamental aspect within the framework of developing 21 century
skills.

As an essential 21st century skill that helps learners prepare for the
challenges of a changing world, creative thinking skills can be applied to problem-
solving. Creative thinking has the potential to solve and improve pressing global
issues, such as those identified in the 17 Sustainable Development Goals (SDGs,
United Nations, 2024). The SDGs, also known as the Global Goals, define shared
benchmarks for the future to make the world more peaceful and prosperous. These
goals are a call to action and acknowledge the need for stakeholders to take concrete
steps and make investments to reach these goals.

There is a vital role for creative thinking in addressing these global
challenges. For example, design thinking can be applied toward developing
innovative solutions for sustainable development or in the context of educating for
sustainability (Mayr & Vollmer, 2024; Sandri, 2013). Students can design creative
solutions to help their schools reduce waste, use less electricity, or help others in
their community. As the SDGs are typically used as a part of the PYP Exhibition,

learners could use creative thinking skills throughout this learning process. For



example, learners could apply their creative thinking skills to help them plan and
take action based on their selected Global Goal.
Creative Thinking in the International Baccalaureate

This study was conducted within the context of a school that follows the
International Baccalaureate’s Primary Years Program (IB PYP) curriculum
framework, which spans from early years through grade five. Specifically, the
research took place in a fourth-grade setting, across all classes in the grade. In this
school, fourth-grade students engage in the PYP Exhibition, a capstone project
marking the culmination of their PYP journey before transitioning to middle school.
The PYP relies on an approach of inquiry-based teaching and learning. The IB is a
curriculum framework used around the world, based on the ideas of inquiry teaching
and learning (Short, 2009).

One of the overarching goals of the PYP is to develop the Approaches to
Learning (ATL) skills (International Baccalaureate, 2018). The five key ATL skills
identified by the IB are: thinking skills, communication skills, research skills, self-
management skills, and social skills. Each skill is further delineated into specific
subskills; thinking skills are broken down into critical-thinking skills, creative-
thinking skills, transfer skills, and reflection or metacognitive skills (Faria Education
Group, 2023). These skills are designed to be transdisciplinary and applied
throughout the curriculum.

Along with critical thinking skills, the IB considers creative thinking skills to
be key for all learners’ development. The IB names the subskills of “generating
novel ideas” and “considering new perspectives” under creative thinking skills

(International Baccalaureate, 2018, p. 29). Under these two categories are listed ten



detailed examples of what students do, as seen in Table 1 below (International

Baccalaureate, 2018, p. 33).

Table 1

IB PYP Approaches to Learning: Creative Thinking Skills: What Students Do

Creative thinking skills

Sub-skills

What students do:

Generating novel ideas

Use discussions and diagrams to generate new
ideas and inquiries.

Practise “visible thinking” strategies and
techniques.

Make unexpected or unusual connections
between objects and/or ideas.

Design improvements to existing products,
processes, media and technologies.

Considering new perspectives

Ask “what if” questions and generate testable
hypotheses.

Apply existing knowledge to design new
products processes, media and technologies.
Consider multiple alternatives, including those
that might be unlikely or impossible.

Practise flexible thinking—develop multiple
opposing, contradictory and complementary
arguments.

Practise “visible thinking” strategies and
techniques.

Generate metaphors and analogies.

This table highlights the two sub-skills identified by the IB under creative

thinking skills. The table then includes several examples of specific tasks students

can do, related to each sub-skill. While the IB suggests these skills, they also

encourage school communities to adjust or add skills, or to choose particular skills as

a focus. Communicating their thought processes through visible thinking is

mentioned in each section. Several of these items indicate complex or challenging

tasks, especially for young learners. This table provides more detail on learning goals

related to creative thinking skills in the PYP.



One important application of the ATL skills is in the PYP Exhibition. As the
capstone project at the end of the entire PYP curriculum framework, the PYP
Exhibition is incredibly important as a synthesis of the skills, understanding, and
mindset that a PYP learner builds throughout their PYP learning journey. Students
engage in a process to identify their own area of focus related to a Global Goal and
develop lines of inquiry. Students formulate questions, research, and engage directly
with their focus. They reflect, take action, and share their learning. Throughout this
process, students apply their Approaches to Learning skills, with creative thinking
playing a vital role.

Measuring Creativity

Our understanding of the phenomenon of creativity has grown immensely in
recent years. Rather than simply an innate talent, creativity can be grown and
developed (Plucker et al., 2004). Creativity is now understood as a complex
phenomenon involving multiple factors, including a set of overlapping skills,
processes, and mindsets (Runco & Jaeger, 2012). These same multiple factors
underlying creative thinking can make it challenging to determine relationships
between the several factors. The broad concepts of creativity and creative thinking
can be challenging to accurately measure, so it is helpful for researchers to focus on
particular aspects of creative thinking.

One of the most extensively validated instruments used to measure creative
thinking potential is the Alternate Uses Test (AUT), originally developed by J. P.
Guilford (Alternate Uses: Guilford’s Alternate Uses, 2024). This assessment was
based on Guilford’s Structure of Intellect model (Guilford, 1956). It was intended to
“represent an expected factor of ‘flexibility of thinking’ in an investigation of

creative thinking” (Guilford et al., 1978, p. 5). The assessment uses divergent



thinking as a way to measure creative thinking potential. In this test, examinees are
given the prompt of an ordinary object. They are asked to respond by listing other
uses for the object. Thus, this instrument can provide a measurement of creative
thinking potential. The AUT has been used in multiple studies and contexts and is a
validated tool for measuring creative thinking potential (Acar & Runco, 2019;
Metwaly et al., 2017).

Problem

While the IB PYP includes creative thinking skills as one of the goals of the
program within the Approaches to Learning skills, there is little specific guidance on
how these skills should be taught or measured (International Baccalaureate, 2018). In
line with creative thinking, there is limited research on divergent thinking in
elementary age students, especially in inquiry-based learning and IB PYP curricular
contexts. Divergent thinking is recognized as being a crucial thought process in
creative thinking and is often used as a way to measure creative thinking potential
(Guilford, 1956). This study seeks to address this gap by measuring divergent
thinking of students before and after an intervention.

There is a need to have more studies measuring the process of creative
thinking with young learners, particularly in an IB PYP context. The IB curriculum
framework emphasizes the transdisciplinary nature of the program and the
importance of cognitive and metacognitive learning through the interrelated
Approaches to Learning (ATL) skills. The IB’s Learning and Teaching curriculum
document suggests a few strategies teachers can implicitly and explicitly use to
integrate and develop the ATL skills throughout the classroom culture and inquiries
(International Baccalaureate, 2018). However, clear guidelines or an explicit

progression of each of the ATL skills is lacking. The IB makes ongoing updates to
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the PYP framework and made some substantial changes to their Learning and
Teaching guidelines in early 2025. These updates include inquiry learning
progressions for the first time as well as new subject guides (Toddle Learn, 2025).
These changes are ongoing and reflect the IB’s commitment to high-quality teaching
and learning that reflects the latest educational research along with the needs of
learners and educators. While some of the latest updates touch on related ATL skills,
they do not explicitly address creative thinking skills (IBO, 2025). Greater guidance
from the IB on teaching and evidencing learning would be helpful to ensure these
important skills are put into practice.

Additionally, there are a limited number of studies addressing creative
thinking at the elementary level in Tirkiye. A few studies have examined creative
thinking tools within a Turkish context (Aslan & Puccio, 2006; Togrol, 2012). While
it is important not to make the assumption that young children either automatically
possess creative skills or that they have the same thought patterns as adults, more
research is needed to better understand their creative thinking development within
the context of Tiirkiye. However, there is minimal research into the process and
development of creative thinking potential with elementary-aged students in Tiirkiye.

A gap is apparent in the literature of studies utilizing the AUT for creativity
research (Alhashim et al, 2020). While the AUT is widely used, there is no single
standard scoring guide or rubric used for assessing the responses. There are a few
approaches to scoring the AUT or assessing elements or goals with this instrument
(Reiter-Palmon et al., 2019; Silvia et al., 2008). This lack of consistency makes it
challenging to compare results accurately across studies.

Divergent thinking tests are often used as a proxy for measuring creative

thinking and can be predictive of creative performance and output (Runco, 1992).
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These tests could be used more often by teachers to measure creative thinking of
their students in classroom settings.
Purpose

The present study aims to better understand the creative thinking skill
development of elementary students. This study was designed to test the
effectiveness of a creative thinking intervention. Further, it aims to expand the
understanding and application of creative thinking within key contexts such as the IB
PYP, international schools, and in Tiirkiye.

The main purpose of this study was to measure the effectiveness of teaching
divergent creative thinking skills in relation to elementary inquiry-based classrooms.
This study is valuable for expanding the understanding of how creative thinking
skills are developed in young learners. Additionally, this study aims to contribute to
the literature on creativity, creative thinking, and inquiry learning.

This study explored creative thinking skills within an inquiry context. This
pedagogical approach values the development of a range of skills, including thinking
skills. The IB PYP uses inquiry-based teaching and learning as its pedagogical
foundation. This study attempts to provide one method of explicitly teaching and
assessing creative thinking skills within this context. While there have been some
studies focusing on creativity or creative thinking within the IB, most have focused
on high school students, such as those in the Diploma Programme (DP). This study
aims to add to the discourse on how elementary-aged learners within the IB PYP can
expand their creative thinking skills.

Part of the intent of this study was to benefit children, particularly the
participants in the study, and hopefully beyond this context. It aimed to help them to

develop their creative thinking skills as well as to expand their understanding of
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creative thinking and its’ components. It also aimed to help students to gain a greater
self-perception as creative thinkers. As one of the 21 century skills, creative
thinking has broad potential and possibilities for applications in these students’
futures. Further uses of creative thinking could apply to the student’s writing skills,
as well as to projects with real-world applications such as the PYP Exhibition.

There was also a pedagogical purpose for this study. It sought to benefit
teachers by developing their capacities to teach and assess creative thinking skills.
The study gave specific tools to teachers through the intervention used in this study.
Part of the study also involved a workshop to expand teachers’ appreciation,
understanding, and competencies in teaching and assessing creative thinking skills. It
is hoped that this study benefits both educators and learners through an exploration
of the following research questions.

Research Questions
1. How does a creative thinking intervention influence fourth-grade students’
divergent thinking skills, as measured by fluency, flexibility, originality, and
elaboration?
2. How do fourth-grade inquiry learners perceive and apply their creative
thinking development following the intervention?
Significance

Developing creative thinking skills has broad implications and potential uses
within education, including outside of classroom settings. This study seeks to
contribute to the field of creativity in education by better understanding how explicit
teaching of divergent thinking and creative thinking skills can improve students’
creative thinking output, as measured by the Alternate Uses Test. Other researchers

and educators may benefit from seeing an example of how creative thinking skills
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can be taught and implemented in an elementary classroom setting, particularly in
similar IB PYP classroom contexts.

The potential for applying creative thinking skills is broad. Creative thinking
skill development can be put into practice by educators and explored by researchers.
Developing creative thinking skills can be put in place in classrooms, across schools,
as well as in different contexts such as the IB PYP and within Tiirkiye. With this
approach, all educational institutions and educators can support students in
developing creative thinking skills.

Creativity is increasingly recognized as something that everyone has the
potential to develop. Our understanding of creativity has been gradually
democratized, with individuals now understood as having the capacity to be creative
and improve their creativity (Newton & Newton, 2014). The present study aims to
help all students within a grade level to improve their creative thinking. This study
contributes to the literature on creative thinking in the classroom by demonstrating
how elementary students can learn about creative thinking in their homeroom
classroom settings, as well as why this is beneficial and worthwhile.

Definition of Key Terms

The American Psychological Association defines creativity and creative
thinking as follows (APA, 2024):

Creativity: is the ability to produce or develop original work, theories,

techniques, or thoughts. A creative individual typically displays originality,

imagination, and expressiveness.

Creative Thinking: refers to the mental processes leading to an invention or

solution to a problem. Products of creative thinking include new machines,

social ideas, scientific theories, artistic works, and more.
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The definition of divergent thinking most relevant for this study comes from
the Encyclopedia of Creativity, Invention, Innovation and Entrepreneurship
(Razumnikova, 2013):

Divergent Thinking: Divergent thinking is defined as producing a diverse

assortment of appropriate responses to an open-ended question or task in

which the product is not completely determined by the information. So,
divergent thinking concentrates on generating a large number of alternative
responses including original, unexpected, or unusual ideas. Thus, divergent
thinking is associated with creativity.

The International Baccalaureate Organization defines the Approaches to
Learning and creative thinking skills as follows (International Baccalaureate, 2018,
p. 26-29):

Approaches to Learning (ATL): are grounded in the belief that learning

how to learn is fundamental to a student’s education. Five categories of

interrelated skills and associated sub-skills support students of all ages to
become self-regulated learners. Through a variety of strategies, teachers
collaboratively plan for implicit and explicit opportunities to develop ATL
both inside and outside the programme of inquiry.

Creative-Thinking Skills: generating novel ideas and considering new

perspectives.

The definitions used in this study of the four elements of divergent thinking
are based on Guilford’s Structure of Intellect model (Guilford, 1956; 1967). The

definitions of each element are as follows (Baer, 2016):
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Fluency: (which includes word fluency, ideational fluency, associational
fluency, and expressional fluency) is the ability to produce a large number of
ideas.

Flexibility: is the ability to produce a wide variety of ideas.

Originality: is the ability to produce unusual ideas.

Elaboration: is the ability to develop or embellish ideas and to produce many

details to “flesh out” an idea.
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CHAPTER 2: REVIEW OF RELATED LITERATURE
Introduction

Understanding thinking processes can pose challenges for researchers. In
particular, creative thinking is frequently viewed as a complex, abstract, and
subjective process (Mullet et al., 2016). Divergent thinking is a technique developed
by researchers to measure creative thinking potential. This study uses the Alternate
Uses Test (AUT) developed by J. P. Guilford as the instrument to measure creative
thinking assessment potential (Guilford et al, 1978). A review of the literature is
provided to understand the background behind creativity, creative thinking, divergent
thinking training and measurement, and related scoring and development methods.
The literature relevant to this study was reviewed, including research on creative
thinking within inquiry-based learning, particularly in the context of the International
Baccalaureate (IB), as well as studies conducted in Tiirkiye. The theoretical
framework underpinning the study is also described.

There are a range of studies related to divergent thinking, utilizing different
goals and perspectives. Runco and Acar (2012) reviewed the literature around
divergent thinking, how this research has evolved, its implications, and how current
research explores the interactions between distinct factors and divergent thinking. An
important distinction about the validity of divergent thinking tests emphasizes that
“DT [Divergent Thinking] tests are not tests of creativity. They are estimates of the
potential for creative problem solving” (p. 72). Therefore, it is important to
understand these divergent thinking tests, including the Alternate Uses Test, within

this context, and not to extrapolate beyond the limitations inherent in the
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assessments. The AUT used in this study should not be assumed to be a test of
creativity, but rather a test of creative thinking potential. This study was intended to
better understand the relationship between creative thinking and fourth grade inquiry
learners in an international school setting. Accordingly, the present study is best
understood within this context.
Creativity and Creative Thinking

Creativity, creative thinking, and divergent thinking are key ideas to be
unpacked. Part of the inspiration for this present study is the work of Ken Robinson,
who championed creativity in education, especially expanding the role of schools to
give opportunities to learners to grow their creative thinking potential (Robinson,
2011). Creative thinking is increasingly operationalized and studied, though
opportunities for further study remain.

Abstract concepts such as creativity can be difficult to define and measure.
The APA definition of creativity is used for this study, as noted in the definition of
key terms in the previous chapter. The APA also observes that “analyses have failed
to ascertain why one individual is more creative than another, but creativity does
appear to be a very durable trait.” (APA, 2024). While creativity generally has an
accepted role in modern education, teacher perceptions of creativity are mixed
(Mullet et al., 2016). Creativity and examples of creative behaviours in students are
defined and perceived differently by researchers and teachers. Some teachers view
creativity as a teachable skill, while others believe creativity to be a quality bestowed
upon only some lucky learners. Other researchers note the challenges to educators
when incorporating creativity in classrooms (Gregory et al., 2013).

Ken Robinson, one of the most notable thinkers on creativity in education,

defined creativity in his book Out of Our Minds as “the process of developing



18

original ideas that have value” (2011, p. 2). He further links the idea of creativity to
imagination and innovation. He contends that “creativity is the greatest gift of human
intelligence. The more complex the world becomes, the more creative we need to be
to meet its challenges.” (p. 11). He makes the compelling argument that creativity is
a vital skill for the future. Further, he states that learning to be creative is possible for
everyone, and that educational systems must do more to value and develop creative
potential for all. He challenges schools to not relegate creativity to arts programs, but
to encourage creativity across the curriculum.

J. P. Guilford is often considered the founder of the field of creativity. His
1950 article entitled “Creativity” was a call to action to psychologists and researchers
to focus their attention on this area of study, stating his view that “it can be said that
psychologists have seriously neglected the study of the creative aspects of
personality” (Guilford, 1950, p. 454). He shared his emerging research about the
factors affecting creativity, continuing that “the factorial conception of personality
leads to a new way of thinking about creativity and creative productivity” (p. 454).
Guilford’s scholarship on creativity continued in subsequent years. In his “The
Structure of Intellect” article in 1956, his model included creativity among several
thinking skills (Guilford, 1956).

The Structure of Intellect (SI) model delves into the approximately forty
factors Guilford identified as shaping and driving human intellect. Among these
factors he named was divergent thinking, in contrast to convergent thinking. The
following year, he published the article “Creative Abilities in the Arts” (Guilford,
1957). He describes the factors involved in the process of creative thinking: “a total
creative act involves all three aspects—cognition, production, and evaluation” (p.

111). He followed these articles with his book, “The Nature of Human Intelligence”
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in 1967. This volume described the factors discovered in his research involved in the
structure of intelligence (Guilford, 1967). In this book, he uses the term divergent
production abilities and details the factors that affect these abilities (Guilford, 1967).
The sections on divergent production abilities explain examples of the figural and
verbal tasks used to measure divergent production. Guilford’s Structure of Intellect
model will be unpacked further in the theoretical framework section of this chapter.

Since Guilford’s pioneering body of work, many other researchers have taken
up the call to explore and study the factors of creativity in detail. Some researchers
have focused on creative thinking and divergent thinking in children (Fink et al.,
2019; Michalopoulou, 2014; Runco, 1992). Runco and Acar’s work has concentrated
on creative ideation, divergent thinking, and creative potential (Acar & Runco, 2019;
Runco & Acar, 2012). The studies conducted by Fink et al. and Michalopoulou
focused on creative thinking with fourth grade students and early years students,
respectively.

One recent addition to the research on creative thinking was in the 2022 PISA
study, which measured creative thinking for the first time (OECD, 2024c). In 64
countries as part of the PISA study, the creative thinking skills of 15-year-olds were
measured. The report on the results explains why creative thinking was measured,
saying that “creativity, creative thinking and innovation are amongst these important
competencies” (p. 46). They note that creative thinking appears as an expected
student outcome in the national curricula of countries around the world. The PISA
model of creative thinking competencies includes the following processes: generate
diverse ideas, generate creative ideas, and evaluate and improve ideas.

The tasks in the PISA assessment involved four domain contexts: written

expression, visual, expression, social problem solving, and scientific problem
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solving. OECD’s policy paper summarized several main themes of the results
(2024a). The PISA findings suggest that the educational systems that did well on this
creative thinking assessment also did well in other domains assessed by PISA.
However, the results indicate that academic excellence is not required for creative
thinking, although a minimum level of proficiency is helpful. The test also uncovered
some gaps in creative thinking, with girls and students of higher socio-economic
status scoring higher on these creative thinking assessments. The PISA results reveal
a key role for teachers, schools, policies, and curricula in encouraging creative
thinking. It will be interesting to see how creative thinking is studied in future PISA
studies, and how the results from these studies change over time.

While the PISA study provides one recent example of measuring creative
thinking, a range of assessments can be used to measure these skills. One systematic
literature review of creativity measurements revealed the different approaches
(Metwaly et al., 2017). The authors found four approaches, based on the definition of
creativity being used. The instruments used to measure creativity are classified under
one of the four approaches of process, product, person, or press. The divergent
thinking Alternate Uses Test (AUT) used in the present study falls under the process
category, as it seeks to understand the cognitive processes connected to creative
thinking.

Creative thinking involves a suite of connected skills. Another example of a
resource for understanding creative thinking skills comes from the Australian
Council for Educational Research (ACER), which developed a framework of
creative thinking skill development (Heard et al., 2025). This framework includes the
strands of generating ideas, experimenting with ideas, and identifying the quality of

ideas. The first step is most relevant for the present study and includes two specific
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aspects for generating ideas. The first aspect is generating a number of ideas, closely
related to the notion of fluency of ideas. The second aspect is generating a range of
ideas, matching the idea of flexibility. This framework is an example of the
possibility of positioning creative thinking in a central location in an educational
system and elucidating specific objectives related to creative thinking skills.

Creativity and creative thinking are crucial concepts needed to understand the
present study. Ken Robinson makes a clear case for enhancing the role of educational
systems to emphasize creativity. The study of creativity has shown promise in better
understanding this area of human experience. It is encouraging to see new attention
on measuring creative thinking, in the example of PISA as a prominent assessment of
students and schools. A strong framework for understanding creative thinking skills
in context can help to make this concept clear. Embedded within the concepts of
creativity and creative thinking lies divergent thinking.

Divergent Thinking Training and Measurement

Divergent thinking is understood as thinking of multiple possible responses
when given a question or task (Razumnikova, 2013). In contrast, convergent thinking
is a process that involves arriving at a single, accurate answer for a specific problem.
These two types of thinking often work in concert with one another, and both are
often engaged during creative processes.

Some divergent thinking studies have focused closely on task-specific
creative thinking training. Baer (1996) conducted a study with seventh graders
focused on developing poetry-related divergent thinking skills. The creative thinking
intervention in this study involved poetry training exercises chosen to improve
elements of creative thinking. After the intervention concluded, the participating

students wrote poems that were then evaluated by expert judges for creativity. The
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results of the study indicated that targeted poetry-specific divergent thinking training
had a notable effect on the targeted task of poetry writing. This study supports the
notion developed through other research that “the cognitive mechanisms underlying
creativity and divergent thinking are task specific” (p. 186). It is important to
understand divergent thinking studies alongside the tasks or prompts given in each
study.

Divergent thinking tasks have been applied in a range of contexts and
purposes, notably within educational settings. A study conducted by Fink et al.
administered divergent thinking interventions as lessons in an elementary classroom
(2019). The goal of the intervention was to develop creative thinking in the students,
especially with typical classroom activities. The researchers then assessed the effects
of the intervention using two divergent thinking tasks. This study drew on both the
verbal and figurative domain for the training as well as the measurement of the
results. The sample of fourth-grade students was split evenly between the two
domains and the training involved several game-like tasks. Verbal divergent thinking
was measured through an adapted Alternate Uses Task, while figural divergent
thinking was measured with a Cued Drawings task that prompted participants to
create a new drawing using a given geometrical shape. The results of the study add
“further evidence to the common finding that the engagement in creativity exercises
generally unfolds beneficial effects on various measures of creative potential” (p.
682). Fink et al.’s study showed that even a short intervention had a measurable
impact on creative thinking potential and indicated some of the benefits to learners of
engaging with creative thinking.

The relationship between divergent thinking and specific skills and

components has been explored in related research. This research indicates that
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evaluation of ideas generated is a key component of divergent thinking (Runco &
Acar, 2012). Evaluative skills help to put divergent thinking in context, make
connections, and understand the use of the ideas generated in divergent thinking
tasks. Some of the recent research into creative thinking has explored interactions or
supports for the divergent thinking process. While noting the significant role of
divergent thinking tests in estimating creative potential, the authors of this article
state that, “there is great value in the concept of divergent thinking” (p. 73). There
are specific skills and components involved in the divergent thinking process,
including evaluative skills. These specific related skills can help researchers to better
understand the divergent thinking process.

Divergent thinking tasks are some of the most commonly used tools for
measuring creative thinking potential (Acar & Runco, 2019). These tasks have been
used widely and in different contexts, allowing researchers to critique, improve, and
compare their usage. Many researchers have applied divergent thinking in school
settings, while also highlighting areas for further research within educational
contexts (Fink et al., 2019; Michalopoulou, 2014; Runco, 1992). Divergent thinking
measures require scoring that depends on the goals and focus of the research.

Divergent Thinking Development and Scoring

There are several established ways that have been developed to evaluate and
score divergent thinking production (Acar & Runco, 2019; Metwaly et al., 2017).
After these measures are completed, researchers have different methods and goals for
scoring. There is considerable variation in how divergent thinking tests are scored
and analysed.

Guilford’s AUT is often used in research measuring divergent thinking

(1978). Building upon Guilford’s work, the Torrance Tests of Creative Thinking
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(TTCT) were developed (Torrance, 1966). The TTCT has two versions, Figural
TTCT: Thinking Creatively with Pictures and the Verbal TTCT: Thinking Creatively
with Words. This test combines several tests into one assessment and is commonly
used to individually assess giftedness in children. One component in the verbal
section is the different uses for objects. The Wallach—Kogan Creativity Tests
(WKCT) also measure divergent thinking (Wallach & Kogan, 1965). The WKCT
was designed for young children and involves verbal and visual prompts. This test
relies on an associative theory of creativity. One example of the test asks respondents
to think of as many items as possible with a specific component. These two tests
elaborate on and systematize the ideas on assessing divergent thinking first proposed
by Guilford (1967).

The AUT is incorporated into two of the most widely used divergent thinking
assessments, the TTCT and WKCT. However, these two assessments are both
lengthy to administer and involve a battery of tests. For simplicity and within the
logistical and time constraints of this study, the AUT alone was selected to be used
as the instrument in this study. More detail on how the AUT was used for this study
will be provided in the next chapter.

While divergent thinking is a recognized means of measuring creative
thinking potential, there is some variation in scoring of divergent thinking tests.
Reiter-Palmon et al. (2019) reviewed different approaches to scoring divergent
thinking tests and noted the lack of uniformity in scoring these tests. They also
developed a systematic framework for scoring decisions on divergent thinking tests.
One of the practical aspects related to scoring mentioned is selection of divergent
thinking tasks. Specifically, the study recommends selecting a particular domain for

the task and noting the limited application of the study to that domain. The authors
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note that some differences between divergent thinking studies will continue as one of
their findings “indicates that different goals in research require different choices for
scoring” (p. 157). This study was targeted toward researchers and was helpful in
developing an understanding of how divergent thinking tasks are typically used and
scored. Assessing divergent thinking can provide insight into creative thinking, and
researchers have established ways to investigate the development of creative
thinking.

Many studies using the AUT focus on just some of the four elements of
creative thinking. Indeed, Runco and Acar’s article specifically notes that many tests
only evaluate fluency (2019). However, they continue that “for most purposes,
fluency should not be used alone” (p. 67). The emphasis on productivity and
generating many ideas does not necessarily reflect a strong connection to creativity.
This understanding of the interconnectedness of the elements of creative thinking led
to the decision to assess all four elements of creative thinking in the data analysis of
the present study.

I closely reviewed the existing materials created for administering the AUT
in research settings. Most of the available materials using only the AUT were created
for adults (Guilford et al., 1978). Other tests, such as the TTCT or WKCT, are
detailed batteries of tests involving multiple components and require a lengthy
administration time, making these tests less ideal for classroom usage. As limited
examples of AUT formats used with children exist, materials were adapted to match
the context of the study, especially for use with fourth-grade students. Thus, one
outcome of this study was developing materials that could be used by teachers to

teach and assess creative thinking skills in simple and accessible ways. More



26

information about the adjustments made to the instruments used in this study will be
detailed in the next chapter.

Different assessments have been developed to measure divergent thinking.
These divergent thinking assessments and studies implementing the tests have been
used to inform the design of this study. It was necessary to understand the scoring
schemes and processes for other studies using divergent thinking measures. Using
this information, the present study focused on using the AUT and scoring based on
four elements of creative thinking.

Creative Thinking in the IB PYP

This study focuses on creative thinking within the IB PYP framework. The
IB PYP’s Learning and Teaching curriculum document includes details about
transdisciplinary learning, inquiry, conceptual learning, and the Approaches to
Learning (ATL) skills (International Baccalaureate, 2018). A search of this
document reveals five instances of the use of the phrase “creative thinking.” Creative
thinking is mentioned in the context of the learner profile, collaboration, digital
literacy skills, ATL sub-skills, and the transdisciplinary role of subjects. Under the
thinking skills ATL, creative thinking is described as “generating novel ideas and
considering new perspectives” along with ten items under the heading of what
students do (p. 33). This gives educators a general idea of how creative thinking is
used within the PYP.

A few studies have sought to learn more about how to facilitate and evidence
creativity in IB schools. In collaboration with the IB, researchers began to develop
conceptual frameworks for the transversal attributes of curiosity and creativity across
the various levels of the IB curriculum framework (Richardson & Krstic, 2021).

They acknowledged the importance of “developing resources that enable creativity
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and curiosity to be supported, that guide teachers in helping learners gain the skills
that underlie these attributes and that enable achievement to be recorded” (p. 2).
These researchers developed a definition of creativity and several key strands or
aspects: problem finding, generating ideas, and quality of ideas. The authors
conceded the difficulty in assessing a transversal attitude such as creativity, and the
danger of measuring it too narrowly. They suggested a framework involving
reflection on key elements.

Schools can reflect on the extent to which they provide comprehensive
enabling environments for developing creativity. Suggestions can be given to
teachers on “approaches to support learners in gaining, practicing or enhancing the
skills” (p. 5). Learners can be facilitated and scaffolded to reflect on their degree of
creativity, for example regarding the PYP Exhibition. While this article reflected a
work in progress, the authors emphasize the importance of defining, understanding,
and putting into practice attributes such as creativity in classrooms.

Another study looked at how educators facilitate curiosity and creativity
specifically within IB PYP classrooms (Hopfenbeck et al., 2022). The study
examined how educators in PYP schools around the world foster curiosity and
creativity, as evidenced in observation of classroom videos. The authors of this study
cited several examples of instructional approaches or practices that facilitate
creativity. They specifically highlight divergent thinking as an instructional strategy.
Exploration and inquiry-based learning experiences are also mentioned as examples.
In gathering data on creativity, Guilford’s Alternate Uses Task was used. This task
was scored by raters using a rubric developed for the study, which used a scale from
one to three, one being not at all creative and three being highly creative. Each

student’s total list of responses was given one score on this scale. The study found
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several promising practices aimed at facilitating curiosity and creativity, with themes
for both presented together. The main themes they identified were diverse feedback
pathways, self-regulated learning, nurturing an inquisitive mind, facilitating
collaboration, and choice over self-expression.

One aspect of the diverse feedback pathways theme emphasized giving
encouraging feedback to students related to both the creative process and product.
The choice over self-expression theme included the importance of “modelling and
valuing multiple modes of expression” and the role of individual self-expression in
creativity (p. 55). The study incorporated student and teacher interviews on
conceptualizing creativity. The authors emphasize the importance of collaboration in
creative work and suggest some best practices for collaborative creativity. Overall,
this study found close links between creativity and curiosity and observed a range of
effective practices to facilitate both mindsets in PYP classrooms.

The IB PYP provides some degree of guidance on creative thinking and
creativity, including how they can be used in elementary classrooms. Some recent
studies have looked more closely at how creativity or thinking skills are implemented
in IB PYP schools. One study examined the relationship between the PYP Exhibition
and critical thinking skills (Medwell et al., 2017). The IB has worked closely in
association with researchers including Hopfenbeck et al. as well as Richardson and
Krstic to improve the fostering of creativity along with curiosity in PYP schools
(2022; 2021). This present study provides possibilities for facilitation and evidencing
of creative thinking in PYP classrooms.

Creative Thinking in Tiirkiye
It was important for this study to develop an understanding of the current

state of creative thinking research in Tiirkiye. There have been a few studies
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conducted in Tiirkiye utilizing established tools for measuring creative thinking
potential (Aslan & Puccio, 2006; Togrol, 2012). While there are several studies that
were carried out in Tiirkiye related to other parts of the IB program, such as the
Diploma Programme in grades 11 and 12, there was a lack of studies in the
intersection of the Turkish and elementary PYP contexts (Aktas & Meral, 2015;
Dulun & Lane, 2022).

One study on creative thinking conducted in Tiirkiye explained the results of
a test of creative thinking potential in a Turkish context (Togrol, 2012). This study
used the Test for Creative Thinking-Drawing Production developed by Jellen and
Urban, which shares similarities with the Torrance Test of Creative Thinking
(TTCT). The task in this assessment asks participants to finish an incomplete
drawing. The author of this study translated this tool from English to Turkish, and
draws upon studies conducted using this translation. It has been used in diverse
contexts and with a range of age groups, including elementary-aged children. As
with many creative thinking researchers, this author notes the challenge of
subjectivity in scoring creative thinking assessments. The researcher delves into the
issue of cultural fairness, touching on researcher bias and cultural sensitivity. This
study reported that Turkish participants had similar tendencies in their responses, as
compared to the original test manual, and concluded that the measurement tool
analysed is culturally fair. The article reviewed empirical research studies on creative
thinking potential in Tiirkiye and noted that the results are consistent.

Another study developed a Turkish translation of the TTCT and tested it with
adults (Aslan & Puccio, 2006). The authors of the study translated the TTCT into
Turkish and ensured that the translated version was comparable to the original

English-language version. The researchers then tested the Turkish TTCT with an
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adult sample and compared the results with an American sample. They observed
notable differences between the two samples, particularly that the Turkish scores
were lower in verbal fluency, flexibility, and originality. This study noted that
“creativity education has taken a prominent place among the objectives of the
Turkish Ministry of Education” (p. 163). However, in interpreting the results of their
study, the researchers consider potential causes for these scores related to the Turkish
educational system. The authors of the study expressed their hope to advance the
study of creativity in Tiirkiye and that further creativity studies in the country will
follow.

There has been some research into creative thinking in Tiirkiye. Some studies
have focused on specific domains or types of creativity, such as aesthetic creativity
(Giirkan & Dolapgioglu, 2020). With additional tools now available in Turkish to
measure creative thinking potential, it is hoped that further studies will be conducted
in Turkish as well as in Turkish contexts. Creative thinking has mainly been studied
with older students or adults in Tiirkiye, and there is potential for more research
related to children’s creative thinking potential within the country’s educational
system.

Theoretical Framework

The theoretical framework for this study is Guilford’s Structure of Intellect
(SI) model (1956, 1957, 1967). This theory was introduced in “The Structure of
Intellect” published in 1956 and subsequently developed with “Creative Abilities in
the Arts” in 1957. The SI model was further expanded into a book and put in the
context of other intellectual abilities in Guilford’s “The Nature of Human

Intelligence” (1967).
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The SI model takes a multivariate approach to constructing a theory of
intelligence. In the SI model, Guilford organized the factors of intellectual abilities
into three types of categories: content, operation, and product. Divergent production
falls under the operation dimension of the model. The operation categories are each
intellectual process: cognition, memory, divergent production, convergent
production, and evaluation. These categories are organized to build on each other.
Cognition and memory are required for any sort of production, with Guilford stating
that “reviving items of information from memory storage in order to meet certain
objectives is the basis for psychological production, either divergent or convergent”
(p. 138). In his initial publications, he used the term divergent thinking, however he
begins preferring to use the phrase divergent production in this book, to match the
category designations in the SI model. Later researchers return to divergent thinking
as the best description of the target process.

In the chapter of his book about divergent production abilities, Guilford
detailed the emergence of key factors in understanding creative thinking processes.
Fluency and flexibility are the most readily apparent, “abilities concerned with the
ready flow of ideas and with readiness to change direction or to modify information”
(p. 138). With the factor of fluency, further iterations are mentioned: word fluency,
ideational fluency, and associational fluency. He named flexibility and originality as
key factors in divergent production. Considering further studies, he added in
“another kind of ability, elaboration, to be considered along with fluency, flexibility,
and originality, to make up the set that was to become known as divergent-
production abilities” (p. 138).

Guilford also explained and showed examples of tasks and prompts designed

for measuring divergent production. There were a wide range of examples given,
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both figural and verbal, included as long as the specifications were broad enough to
evoke a divergent production of responses. One effective test was the Utility Test,
later developed into Unusual Uses and then renamed Alternate Uses Test. The Utility
Test was noted as being used for fluency, while the participant “lists uses he can
think of for a common brick, a wooden pencil, or a wire coat hanger, the total
number of relevant responses being counted” (p. 142).

The Structure of Intellect model is the theoretical framework underlying this
study. This model includes the key operational process of divergent production,
called in the present study divergent thinking, the term used by current researchers.
Within divergent production, four major factors are identified: fluency, flexibility,
originality, and elaboration. These factors were used in this study to organize the
creative thinking intervention and in the AUT scoring process. Guilford readily
acknowledged the complexity of creativity and creative potential, expressing that “by
now it should be clear that creative potential is not a single variable, any more than
intelligence is” (p. 166).

Conclusion

It is important to understand this study within the context of related research.
Particularly with the selection of the AUT as the instrument used in this study, it was
necessary to understand how creative thinking is studied and assessed. I reviewed the
literature to find out more about creativity overall and creative thinking, as well as
divergent thinking training, measurement, scoring, and development. I also reviewed
the literature related to creativity in the IB and creative thinking in the context of
Tiirkiye. I selected a theoretical framework to match the goals of this study. Based on
the information uncovered in the literature review, a methodology was chosen to

better understand creative thinking skill development in the context of this study.
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CHAPTER 3: METHODOLOGY
Introduction

This study was designed with an explanatory sequential mixed-methods
research methodology to evaluate creative thinking potential. The study was
designed to include a pretest and post-test, with an intervention between the two
assessments. This study was quasi-experimental, as it used an intervention but did
not use a control group. The present study aimed to focus on the context of fourth-
grade students in an international school in Tiirkiye.

This study used the Alternate Uses Test (AUT) as the instrument to measure
creative thinking potential, with some adjustments to match the needs of elementary
students, which will be detailed in the data collection section. The AUT was used as
the quantitative data tool, with data collected and scored from a pretest and post-test
AUT. The data was analysed quantitatively by comparing the results of the pretests
and post-tests overall scores. Each of the four elements of creative thinking used in
this study were also individually scored and compared between the two tests.
Additionally, qualitative data was gathered using a final reflection, and this data was
analysed to find common themes. This research study was designed to better
understand the acquisition of creative thinking skills in elementary students. This
chapter will explain the research design, context, participants, instrumentation,
methods of data collection, and methods of data analysis used for this study.

Research Design
This study utilized an explanatory sequential mixed-methods research design.

The study design was also quasi-experimental, with an intervention but no control
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group. The data gathered was primarily quantitative data from the AUT, with
additional qualitative data from student reflections collected as well. The quantitative
data was gathered first, with qualitative data gathered after the other data collection
steps concluded. The balance of data was intended to discover quantitative changes
between the pretest and post-test, while also exploring the effects on inquiry learners
through qualitative data. The qualitative data helped to explain and give context to
the quantitative results. Both data sources are essential for understanding this study
and are intended to be considered together.

I followed steps and a timeline in order to ensure successful completion of
this study. In March of 2024, I received permission from the Bilkent Ethics
Committee to conduct the study. After my application to the Turkish Ministry of
Education, I received MEB approval for the study. I delivered the teacher workshop
in the middle of May. Next, I sent out the parent consent form and provided
information to parents regarding the study. At the end of May, the study began with
the pretest. Teachers then taught a sequential series of four lessons as the
intervention. In early June, after the intervention had been completed, the posttest
and reflection questions were administered. After all steps were completed, I
collected all of the items from the collaborating teachers. In September, I collated the
data to determine the participants. Over the next several months, I analysed the
collected data.

The quantitative data was collected from an Alternate Uses Test (AUT;
Guilford et al., 1960) administered as a pretest and post-test. This instrument was
used before and after the intervention. The AUT is often used to better understand
creative thinking by measuring creative thinking potential (Acar & Runco, 2019;

Metwaly et al., 2017). The AUT used in this study was adapted from the one
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originally developed by Guilford et al. (1960) and adjusted to be appropriate for
fourth-grade students. The instrumentation section elaborates on how the AUT was
adapted for the young participants in this study.

The qualitative data in this study was collected from a final reflection,
administered after the AUT post-test. The reflection included six open-ended
questions. This data was collected to give participants a chance to respond and
express their thoughts about the learning process. The qualitative data helped to put
this study into context and to make connections to other learning areas.

This study used targeted questions as the qualitative data collection tool.
These six questions were designed to elicit feedback from the participants about how
they perceived and applied their creative thinking development. These questions
were developed using my IB and pedagogical expertise in order to ask about specific
aspects of the learning process. I consulted other PYP practitioners to refine and
improve the questions.

This research was carried out by following a pretest and post-test quasi-
experimental design. This design was chosen to compare the results of the students
over time, before and after the intervention. Quasi-experimental designs using
pretests and post-tests have been used by several researchers as a way to measure
creative thinking ability or potential (Kincal & Avcu, 2016; Yang et al., 2016).

As this study took place in classroom settings utilizing the existing class
timetable across several weeks, it was seen as most conducive for student learning
for students to stay with their regular classroom teachers and to follow their regular
class schedule. Additionally, the school where the study took place expected that
learning experiences to be shared and implemented across the grade level, instead of

taking place in only certain classrooms. Thus, a fully experimental design using
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randomized grouping with a separate control group and treatment group was deemed
unrealistic for the context.
Co-Collaborators

There were a total of four teachers working with me as co-collaborators on
this study. As the researcher, I was also one of these teachers tasked with gathering
data from my class of students. The collaborating teachers were the international
homeroom teachers of the fourth-grade classes at the international school described
in the context section. The teachers were all Americans, with three female teachers
and two male teachers. They had from six to 16 years of total teaching experience,
including the school year of this study. All the teachers had spent most or all their
teaching careers in international schools.

The implementing teachers had varying levels of experience with the IB PYP
curriculum framework. One teacher was in the first year of teaching using the PYP
framework and had taken the “Making the PYP Happen” professional development
course earlier in the school year, as required for teachers new to teaching using this
curriculum framework. Two of the teachers had taken the “Making the PYP Happen”
course but had not had the opportunity for further IB professional development. The
last teacher had taken several IB courses. These three teachers had taught using the
PYP framework for two to nine years, although only at the school that was the
context of the study.

While I was the researcher for this study, I was also a contributing teacher. I
am an experienced PYP teacher, with fourteen years of experience with this
curriculum framework across three schools. I have completed ten IB workshops as
well as several other professional development courses focused on inquiry-based

teaching and learning. Along with the teachers collaborating with me, I had a role in
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gathering data and teaching the intervention lessons with my class. As part of this
study, I devoted considerable time to developing my understanding of creative
thinking and divergent thinking. Therefore, I had the strongest background and
deepest understanding of the content and implementation of this study. Of course, I
also had an interest in successfully implementing the study. In order to keep delivery
of the study materials objective, I followed the exact same procedures as all teachers
collaborating in this study.

Workshop Design

To conduct this study, I collaborated closely with a group of teachers. I
conducted a workshop to train the relevant teachers in the key parts of this research
study necessary for implementation. The teachers received training from the
researcher about the content of the study, including how to conduct the lessons in
each classroom. The training included instructions on administering the data
collection instruments, information about how to teach the intervention lessons, as
well as background on creative thinking. A sample of a slide from the workshop and
a link to the full slides used in the workshop are available in Appendix B. Teachers
learned about how to implement each step, starting with administering the pretest,
teaching the intervention lessons I prepared based on the four elements of creative
thinking, and directing students to complete the post-test and reflection. All of the
teachers agreed to contribute to the study.

Part of the purpose of this workshop was to ensure consistency in the
implementation of the data collection instruments and intervention. It was important
to ensure that the collaborating teachers received uniform information and
instruction. One aspect of the workshop emphasized following the structure of the

intervention exactly, including the order and timing. Teachers were also instructed
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on how to neutrally respond to student participation and feedback during the
intervention lessons. This workshop guaranteed clear communication and was one
way to reduce variation in delivering the key elements of the study.

I developed this workshop in order to clearly communicate the relevant
information and instruction to my collaborating teachers. I focused on how we would
implement the study, including important logistics and concise directions. I also
included a focus on a shared understanding of what creative thinking is and why it is
worthwhile. While designing the workshop, I sought feedback from a PYP expert in
the same context on the structure and content of the training. I used this feedback to
make some adjustments, mainly for clarity. This workshop was developed to prepare
the collaborating teachers for gathering data and implementing the intervention.
Intervention

After the workshop and pretest AUT, teachers implemented the intervention,
which entailed a series of four lessons based on Guilford’s creative thinking model
(1960). This model was chosen as it includes four key elements of creative thought:
fluency, flexibility, originality, and elaboration. I designed each of these intervention
lessons around one of these four elements. Appendix C provides an example of a
slide from one of the intervention lessons and includes links to the full slides used for
these lessons.

Each lesson included objectives and a summary of previous learning. The
specific term for the lesson was shared, followed by a definition and example of the
element. Students then went through a process of thinking through the shared
example in a “Think, Pair, Share” cooperative learning format, thinking individually
first, then discussing with another student, and finally sharing with the whole class

(Guenther & Abbott, 2024). With this shared example, possible responses were given
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within the lesson and considered by the class. Next, students repeated the process
individually, using booklets created to record their process in writing. Students were
given directions, guidelines, and the prompt. A few minutes were given for
individual responses to each prompt to be recorded, then students shared with the
class and reflected. The contents of the lesson were reviewed.

To measure the effectiveness of this intervention, teachers then administered
the post-test AUT. The AUT focused on divergent thinking to measure creative
thinking potential (Guilford, 1967). The AUT was administered before and after the
intervention. Additionally, students and teachers were asked to reflect on the
experience through further questions. Although this study involved an intervention,
there was no control group; therefore, the study was quasi-experimental.

For the qualitative component of the study, participants were asked to
respond to reflection questions after the post-test AUT. These questions helped to
place the study in an IB PYP context as well as connect to specific inquiry learning
skills and experiences. Creative thinking as a component of inquiry learning has been
studied in limited contexts and one of the goals of this study is to uncover more
about this connection (Michalopoulou, 2014).

Qualitative data was gathered from the open-ended learning process
questions. Participants were given the opportunity to write responses explaining how
the creative thinking lessons helped them in different learning areas. The prompts
asked students what creative thinking means to them, what the most useful parts of
the creative thinking lessons were, and their self-perceptions as creative thinkers.
They also had the chance to respond to questions about how creative thinking helped

them specifically in relation to writing and the PYP Exhibition project. This
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qualitative data gathered helped to complement the quantitative scores calculated
from the AUT.

This explanatory sequential mixed-methods research design was chosen to
collect both quantitative and qualitative data to better understand how creative
thinking skills are developed. This study first gathered quantitative data using a
pretest and post-test AUT, to compare the changes in these scores. Data was also
gathered qualitatively, to hear directly from participants about their experiences,
thoughts, and perspectives. The qualitative data was analysed to find themes in the
responses that would help to explain and add context to the quantitative data. It is
important to consider both forms of data together. Next, the context for this study
will be described.

Context

It is important to consider this study within its’ context. The study was
conducted in an elementary school, as a part of the regular school day. This study
took place in the entire fourth-grade level in this school. This grade had five classes
of 18 students each. The location and timing of the study are detailed below.

The location of the study was a private international school located in
Ankara, Tiirkiye. The school has 1200 students overall and serves students from Pre-
Kindergarten to 12™ grade. Most of the school population is Turkish nationals, with a
small percentage of international students as well. The school has been established
for over thirty years.

The school has been authorized to use the International Baccalaureate
Primary Years Program (IB PYP) curriculum framework. The school follows the
PYP curriculum framework, which uses inquiry-based teaching and learning. The

PYP is the curriculum framework alongside two other curricula used at the
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elementary level of the school, which also uses the Turkish Ministry of Education
national curriculum alongside the Cambridge curriculum. The school describes their
curriculum as implementing the Cambridge and Turkish national curriculum within
the PYP framework.

As this study collected written responses as the data, the school language
profile is important to consider. The elementary school is bilingual and uses both
English and Turkish for classroom instruction. English was the language of
instruction for all lessons for this study. Most of the students spoke Turkish as their
first language.

One relevant additional context worth mentioning is that in Tiirkiye, fourth
grade is considered the end of the elementary level. As part of the IB PYP, students
also completed the PYP Exhibition in fourth grade. Students were focused on the
final steps of their PYP exhibition projects over the same period of time as this study.

This study took place over about three weeks in May and June of 2024, at the
end of the school year. Each participating class was asked to complete all the steps
within this time frame; however, each teacher had flexibility in their timetable to
decide when to schedule each lesson. Including the pretest and post-test, the study
was organized into five lessons in total. Each lesson was scheduled to take 40
minutes, during a scheduled creative writing class period. More information about
the participants in the classes can be found in the following section.

Participants

This study’s participants were a group of elementary students and data was
gathered from them following ethical guidelines. As the study participants were
children, I went through the process to obtain ethical permissions to conduct the

study with this age group. Although the teachers were not participants in the study
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and no data was collected directly from them, the collaboration and skills of the
teachers were essential for conducting this study within multiple classrooms.

The participating students were a convenience sample of students from the
school where the researcher worked. The students were all ten years old and in fourth
grade. There was a balance of male and female students, 30 participants were female
and 31 were male.

As elementary students were the participants in this study, it was necessary to
gather ethical permission before beginning the study. I first sought permission from
Bilkent University Ethics committee to conduct the study. Their approval is available
in Appendix I. Next, [ wrote a thesis proposal to apply for a research permit from
Turkiye’s Ministry of National Education, or MEB. The MEB approval for my study
is included in Appendix D. Part of the thesis proposal I prepared for the MEB
application included the parent consent form. Once I received ethical permission to
conduct the study, I used this consent form to request the permission of parents for
their children to participate in the study. The parent consent form can be found in
Appendix E.

Most of the students in the study spoke Turkish as their first language. The
majority of the students had also attended this international school for several years.
The school uses a co-teaching model, with about half of the classes taught separately
in English or Turkish as the language of instruction. Therefore, all students were
competent in English, with many of them being fluent. However, there was a wide
range of English-language comprehension, including some students below grade
level. It is important to understand this demographic in this study as unique, and not

necessarily representative of all fourth-grade students or all students in Tiirkiye.
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All fourth-grade students at this school participated in the intervention
lessons as part of their English lesson times, however only those whose parents
consented to have their data used are represented in this study. Although 90 students
were enrolled in fourth grade at this school, there were N = 61 students who
participated in the study. The number of students participating from each class
varied. In one class, all 18 students participated, and in other classes 15, 13, 8, or 7
students were eligible to participate. The participating students were determined
based on parent signatures on the consent form agreeing to participate, as well as
completion of both the pretest and post-test.

This study involved student participation and data was gathered from the
participating students. The appropriate ethical permissions were granted in order to
collect data from these participants. The background of the context and participants
are essential for understanding how the instruments were used in this study.

Instrumentation

There were two main instruments used in this study. An AUT pretest and
post-test were used to collect quantitative data. Open-ended reflection questions
provided an opportunity to gather qualitative data. These two instruments helped to
build the understanding of the creative thinking skills learning process.
Quantitative Instrument

The quantitative data was collected using an Alternate Uses Test (Guilford et
al, 1960). Students who participated received a paper with instructions and space to
complete the task. Per the instructions, teachers gave the students three minutes to
respond to the prompt asking them to name uses for a specific ordinary object. The
task, including modifications, is described below. The adapted forms used in this

study can be found in Appendix F, and student samples are shared in Appendix G.
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The AUT was given twice, as a pretest and a post-test. The pretest prompt
asked participants to name uses for a paperclip. The post-test asked them to name
uses for a cup. The format was identical for pretest and post-test, except for the name
of the object and a small matching image to illustrate the object. The AUT was
administered before and after the intervention.

It was important to adapt the instrument used in this study for use with
elementary students. The participants of this study were ten-year-old fourth-grade
students, so a developmentally appropriate instrument was essential for collecting
useful results. The original Alternate Uses Manual includes two versions of the test
booklet (Guilford et al., 1978). This form includes detailed instructions and an
example, filling a page. These details can be helpful for clarifying the directions and
purpose of the exercise for adult participants. However, for young children, this
amount of detail and level of vocabulary was too advanced to be comprehensible.
Thus, the directions were simplified into three bullet points. These simple and clear
directions were also intended to clarify the process for the teachers administering the
AUT, and to ensure consistency.

The response area was further adapted for young participants. In the original
AUT form test booklet, six different objects are given as prompts, with the common
use stated (Guilford et al., 1978). It was decided for the purpose of this study that one
object prompt was sufficient and appropriate for the target age level. For this study, a
briefly stated and clearly labelled prompt was used, including a simple image as an
example. The image was included to scaffold the prompt and to make the task
possible regardless of English language proficiency. The original AUT form contains
six spaces for uses of each object, with directions on the top of the page to list as

many as six possible uses. The adapted AUT form used in this study included a
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response area comprised of a table with ten spaces. This adapted form did not specify
a limitation or target number of responses.

A study such as this one, involving scoring participant responses, includes
some scoring limitations. The most noteworthy limitation is that the scoring is
subjective. The data in this study comes from the scoring carried out by the
researcher. There was only one scorer for all the data in this study, with 910 total
responses across the pretest and post-test. Without moderation and multiple
independent scorers, there is some bias inherent in this type of scoring.

In order to strengthen the scoring in this study, another expert in the same
context was asked to score a sample of responses from both pretests and post-tests. A
random sample of 20% of the participants were scored. There was 72% agreement
between those scores and my scoring for this study. The category with the largest
differences in scoring was elaboration. This additional scorer was given the scoring
rubric and brief instructions for how to complete the scoring but had limited training
and expertise on how to score the AUT.

A key part of the scoring involved sorting the responses into categories.
Along with being laborious, this process is also subjective, as some responses could
fit into multiple categories, depending on the scheme of organization or the scorer’s
judgement. These scoring limitations connect back to the need for a clear and
standardized scoring system and rubric to be used for AUTs.

Qualitative Instrument

The instrument used to collect qualitative data were open-ended reflection
questions. Participants were first asked to rate themselves on their creative thinking
skills. The rating section asked participants to use a five-point Likert scale to rate

themselves on how well they accomplished creative thinking skills. This section
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utilized the IB Approaches to Learning skills, specifically skills under the thinking
skills area (International Baccalaureate, 2018). The IB defines creative thinking
precisely through a list of creative thinking subskills. This list was used in the study
to prime participants to reflect on their overall creative thinking skills.

Next, for the reflection, participants were asked a set of six open-ended
questions about the learning process. The reflection questions were given to all
students as a Google Form, and participants had the chance to type their responses in
the open response areas. The following questions were used for the student
reflection:

1. What does creative thinking mean to you?

2. What were the most useful parts of the creative thinking lessons?

3. Do you think of yourself as a creative thinker? Why or why not?

4. How did learning about cr