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ABSTRACT

Creativity has been recognised as one of the most important skills in the 21 century.
Although creativity has been advocated in the context of education, there still seems to be a
lack of understanding of the concept of creativity, leading to teaching and learning practices
that still encourage uniformity and conformity. The current literature on creativity is insufficient
for understanding creativity from a more comprehensive manner, as frameworks and
taxonomies for creativity largely focus on either listing a set of components relevant to
creativity without explaining strategies that invoke creativity or categorising creative strategies
without explaining the factors that support the use of these strategies, and the result of
applying these strategies. More importantly, these frameworks are largely theoretical without
empirical evidence. While there have been studies that investigate approaches for developing
creativity, the effectiveness of these approaches is measured based on the improvement
demonstrated through the creative outputs produced by the participants, by mainly looking at
the number of solutions being produced and the originality of the solutions. They do not
examine the use of strategies in the creative processes. As such, the understanding of how
creativity can be supported by the use of set of strategies remains insufficient. In view of these
situations, this study aimed to develop a taxonomic framework that could facilitate the
understanding and development of creativity, which could serve as a foundation for teaching,
learning and assessment. This study viewed creativity from the problem-solving perspective,

where problems act as a catalyst for creative thinking.

The sample for this study was lecturers and students across various disciplines from
an international university in Malaysia. This study aimed at (i) developing a prototype
taxonomic framework for creativity through a synthesis of literature on theories, frameworks
and research on creativity, (ii) exploring and understanding the meaning of creativity from the
higher education lecturers and students’ perspectives, (iii) examining the creativity features
and usability of the taxonomic framework based on the perceptions of creativity and the
relevance of the framework among a group of higher education lecturers and students, and
(iv) examining the use of the creative strategies in the prototype taxonomic framework for
creativity through a problem-solving task. The methodology for this study involved a mixed-
methods, multiphase design. This study comprised four phases i.e., (i) a systematic synthesis
of the literature on creativity through a thematic analysis to develop a prototype taxonomic
framework for creativity, (ii) data collection from general higher education lecturers and
students through a survey, (iii) data collection from the participant-nominated creative students

and lecturers through a series of interviews, and (iv) data collection from higher education



students through a problem-solving task. Findings revealed that the prototype taxonomic
framework for creativity consisted of 24 features of creativity. Findings gained from the survey
and interviews showed that creativity was generally perceived as an ability related to the
mental processes and the ability to produce something that has a value — usually
innovativeness and originality. Additionally, the taxonomic framework was generally perceived
to be relevant for teaching, learning and assessment. Findings from the problem-solving task
revealed that the taxonomic framework was able to facilitate creativity, by allowing students to
use a wider range of strategies, produce more solutions, provide greater detail to their
solutions and generate solutions that are novel, useful and ethical. In general, the overall
findings from the study have demonstrated that creativity is a skill that can be taught and
learned. The implications of the study offered several contributions of the framework for

educational purposes.
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CHAPTER ONE

INTRODUCTION

Creativity is just connecting things. When you ask creative people how they did something,
they feel guilty because they didn’t do it, they just saw something. It seemed obvious to them

after a while.

Steve Jobs

Think left, and think right and think low and think high. Oh, the thinks you can think up if only
you tried.

Dr. Seuss

1.1 Introduction

” ” o«

“To create” has generally been associated with actions such as “to grow”, “to make”, “to
bring forth,” or “to produce.” Early and contemporary studies revealed that creativity has been
seen as an act or ability to be original (Jackson & Shaw, 2006; Torrance, 1962) and to innovate
by forming unorthodox relationships between seemingly unconnected ideas, pieces of
knowledge and skills (Boden, 2004; Mednick, 1963). Creativity has also been perceived as
producing something useful or appropriate (Amabile, 1982; Boden, 2004) particularly when
there is a need for solving a problem (Amabile et al., 2012; Sternberg & Lubart, 1991). It has
been shown as an ability influenced by the individual’s personality (e.g., Batey et al., 2010;
Kaufman, 2012; Liu et al., 2016), emotions (e.g., Csikszentmihalyi, 1990; Delgado, 2017;
Dorfler & Eden, 2014), cognition (e.g., Chiu, 2014; Guilford, 1950; Wang et al., 2016; Xing &
Chen, 2009) and their contextual situations (e.g., Fjaellingsdal et al., 2021; Rock, 2008).

In the literature, the controversy of whether creativity is an inherited, spontaneous trait
or a learnable skill has always existed. Creativity has been long perceived as an ability that
people inherit (Galton, 1869, cited in Glaveanu, 2010; Diakidoy & Kanari, 1999; Kampylis et

al., 2009), a skill mainly associated with the arts domain (Kampylis et al., 2009; Newton &



Beverton, 2012), and a result of a sudden realisation (Wallas, 1926; Mullet, 2016). Creativity
today is also considered as an ability that everyone can possess (Henriksen & Mishra, 2015)
as it can be influenced by the environment (Amabile, 2012). Creativity can also be nurtured
and taught (Beghetto, 2017; Dumas et al., 2016; Maksic & Spasenovic, 2018; Sternberg,
2010), or can be an outcome of a collective effort (Kenny, 2014). Therefore, any study of
creativity needs to consider these questions: are creative acts and abilities genetically
bestowed on a selected few whose ideas and creations have shaped the lives of the masses
throughout history (Boden, 2004; Kaufman & Beghetto, 2009)? Is creativity about rearranging,
reconnecting and amalgamating multiple interdisciplinary concepts and ideas (Benedek et al.,
2021)? Is it a myth to claim that only a few are really gifted with the ability to be creative
(Tomasevic & Trivic, 2014; Weisberg, 1986)? Is creativity only related to special fields like the
arts (Myhill & Wilson, 2013)? Or, that creativity can only be achieved by coming up with ideas
in unstructured ways through “eureka” moments of inspiration (Mullet et al., 2016; Wallas,
1926)?

Creativity has now been generally recognised as a teachable and learnable skill (e.qg.,
Maksic & Spasenovic, 2018; Sternberg, 2010); therefore, it is possible to teach individuals to
exercise creativity particularly in problem solving (e.g., Dumas et al., 2016; Ulger, 2018). Prior
to the 215 century, creativity had been associated as a foundation for problem solving (Puccio,
2017). In the 21% century, creativity today gained recognition as one of the essential skills for
individual and societal progress (Rubenstein et al., 2013), to cope with crisis (Tang et al.,
2021) and to achieve healthy social wellbeing (Orkibi & Ram-Vlasov, 2019; Tang et al., 2021).
In the field of education, although there is a growing belief that creativity is teachable and
learnable (e.g., Maksic & Spasenovic, 2018; Sternberg, 2010), the conventional perceptions
that it is an innate talent (Katz-Buonincontro et al., 2020), a skill that resides predominantly in
the arts (Kampylis et al., 2009; Newton & Beverton, 2012), and a sudden insight as a result of
the “aha” moment (Mullet et al., 2016), still persist. Educators who persist on these
conventional perceptions could be encouraging uniformity in students’ responses through
overly emphasising rote learning (Ehtiyar & Baser, 2019). Should creativity be viewed as
inherited, educators may not recognise the personal, new interpretations constructed by
students, and further nurture the development of higher levels of knowledge construction
through creativity (Runco, 2004). If creativity is perceived as synonymous with the arts,
creative thinking may not be incorporated into other subject matters. If creativity is seen as
merely an unexplainable sudden moment of realisation, there may not be attempts in teaching
students strategies that instill creative thinking. These beliefs and ethos may ultimately inhibit
creative behaviours. Educators therefore need to possess a mindset to believe in the presence

of creative capacity in every student.



Although the democratic view of creativity has argued that creativity is an ability that can
be taught and learned by a carefully planned methodology that includes the process of
developing the skills of creativity (Beghetto, 2017; Jeffrey & Craft, 2004), the literature in
creativity does not seem to sufficiently support the teaching and learning of creativity. My study
posited the same view that creativity can be acquired and learned, and therefore should be
accessible to everyone, especially students. However, the understanding of creativity as a
teachable skill is mainly guided by models or frameworks on creativity (e.g., Amabile, 1982;
Runco & Chand, 1995) that only entail the components relevant to creativity (e.g., domain
knowledge, motivation) without providing concrete strategies to exercise creative thinking. A
few frameworks that categorise creative actions (e.g., Eberle, 1971; Nilsson, 2011) do not take
into consideration factors that support these creative actions; they are also largely theoretical
that lack empirical evidence, especially the qualitative dimension to assist in understanding
the “how” and “why” creative behaviour operates. In view of these gaps, this study identified
and organised features that characterise creative acts and abilities into a set of creative
strategies. These strategies were then incorporated into a taxonomic framework that assisted
in understanding and developing creativity in higher education. After that, the study assessed
the relevance of the taxonomic framework through reviews from lecturers and students from
a higher education context, and explored the application of the taxonomic framework through

a problem-solving task with higher education students.

This introductory chapter presents an overview of the study. It starts with background of
study followed by the problem statement. The chapter then outlines the aims and research
guestions, context of the study and significance of the study. It ends with an explanation of the

structure of the thesis.

1.2 Background of the Study

This section discusses the need for advocating and developing creativity in education. |
begin the discussion by explaining how creativity is involved and relevant in problem solving,
followed by a discussion of the way in which creativity has been advocated in teaching and

learning.

1.2.1 Problems as a catalyst for creativity

This study argued that problems are a primary catalyst that generates a need for

creativity. Concurrently, creativity enhances the process of solution generation in the problem-
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solving process (Duncker, 1945; Mayer 1992, 2013). While some researchers indicate that
defining a problem is difficult because the concept of “problem” itself is vague (Garlick &
Thompson, 1997; Mumford et al., 1991), problems have also been defined as a situation
where there is an awareness of the need for carrying out an action, but that action cannot be
immediately carried out to fulfill the need (Ernest, 1991). Similar to this view, this study defines
that a problem occurs when a person has a goal but does not have a clear path to achieve it
(Duncker, 1945). A problem can take various forms, such as an unexplained phenomenon,
the need for improvement, the need for new ways of doing things, the need for immediate
attention and failure to accomplish something (Tan et al., 2009). Regardless of the forms a
problem manifests in, this problem will then lead to the search for alternatives to resolve the
situation (Duncker, 1945).

In real life, a problem may be addressed in many equivalent ways or has no solutions.
Additionally, even when a solution is found, there may be no way to determine that it is a
correct or optimal solution (Garlick & Thompson, 1997). For example, in attempting to quickly
curb the spread of Covid-19, different countries have resorted to different solutions. Some
countries, such as China, imposed a full lockdown which shuts down all economy and social
activities, including closure of buildings or geographical area. Other countries, such as Taiwan
and Malaysia, implement covid-19 regulations that vary in degrees in people movements,
social gatherings, entry for international travel, and quarantine requirements. The measures
involved in implementing a full lockdown, introducing new covid-19 regulations, or other means
were not fixed and changed according to the development of the Covid-19 situation and the
readiness for possible risks. Although some of these measures have been proven effective,
thus far, none of these measures has been declared as the only or most optimal solution in
curbing the infection. Guilford (1967) proposes that real problem solving involves actively
seeking, constructing new ideas that fit with constraints imposed by a task or by the
environment. Therefore in most instances, “real” problem solving involves critical analysis and

creative thinking of the problem and solutions (Mayer, 1983).

The way in which a problem stimulates creativity may be reflected in three classic views
of problem solving, Associationist, Gestalt and information-processing perspectives.
According to the associationist view, problem-solving is a process of associating the problem
with past experiences, particularly previous successful experiences, to address the problem
(Thorndike, 1911, cited in Mayer, 2013). Associationists argue that creativity is not about
creating something entirely new, but the ability to apply appropriate ideas or solutions,

including past successful ideas or solutions to solve existing problems (Mayer, 1992).



However, if problem solving is about making use of previously successful solutions to address
a problem, the Associationist view has not explained how individuals solve a problem that has

never been encountered before or has no association at all with past experiences.

The Gestalt’s perspective addresses the limitations of the Associationist perspective by
viewing problem-solving as a process of making breakthroughs in preconceived notions or
ideas to generate novel solutions (Duncker, 1945; Mayer, 1992, 2013; Weisberg & Alba,
1981). To do so, mental blocks need to be eliminated when a problem cannot be solved in
conventional ways. Once these mental blocks are overcome, usually abruptly and
unexpectedly, the problem will be resolved. This sudden moment when a fixed, conventional
perception is overcome is called “insight” or the “aha” moment. Thus, the “insight” appears
abruptly and unexpectedly. Creativity is a matter of an “aha” moment in a problem-solving
process that cannot be explained. A question to be raised here is therefore whether there is a

means to achieve the “aha” moment given that it is described as unexpected.

The information processing view offers an explanation to understand creativity in
problem solving through a systematic mental process that requires careful understanding of
the problem and use of possible strategies to address the problem (Mayer 1992, 2013). Thus,
creative solutions can be achieved in a predictable manner. However, this approach seems
more applicable to well-defined situations where there is a clear and achievable goal, a
standard solution, and a clear solution path or operation (Mayer, 2013). However, the
information processing view neither specifies ways to understand a problem nor types of

mental processes required to solve a problem creatively.

Although studies have shown that a problem can be a catalyst for creativity (Fleck &
Weisberg, 2004; Osborn, 1953; Thorndike, 1911, cited in Mayer, 2013), the three views of
creativity have not explained how previous solutions and experiences can be used to solve a
novel problem (Associationist view), how novel solutions can be generated through breaking
conventional notions (Gestalt’s view), and how systematic procedures can be applied in
solving a new, ill-defined problem (information processing view). In view of the lack of clarity
in these views, there is a need to understand the creative problem-solving process, particularly

strategies that individuals use to generate solutions.



1.2.2 Education reform to meet the 21 century needs

Creativity has been identified as an essential skill in education by several contemporary
reports and frameworks, including the Framework for 21% Century Learning (Partnership for
21° Century Skills, 2009) and OECD reports (e.g., OECD, 2018). The demand for creativity in
recent years has increased tremendously, given rapid globalisation and technological
advancement to address current social, economic, and environmental challenges (OECD,
2018). It is also predicted that by 2030, over two billion jobs will disappear globally (Frey,
2012). Soft skills such as creativity are deemed more valuable than academic content
knowledge in the age of wide access to information (Partnership for 215 Century Skills, 2009;
OECD, 2018). As a result, educational reforms are largely underpinned by the philosophy and
concepts of creativity such as incorporating problem-solving curricula (Orozco & Yangco,
2016; Ulger, 2018) and design-based learning (Atlan & Tan, 2020; Henriksen et al., 2017).

In the field of education, there are three interrelated dimensions of creative teaching that
are often discussed: teaching creatively, (Beghetto, 2017; NACCCE, 1999), teaching for
creativity (Beghetto, 2017; NACCCE, 1999), and teaching about creativity (Beghetto, 2017).
Teaching creatively is aimed at teaching any subjects through an innovative approach to
achieve the intended learning outcomes (NACCCE, 1999). It stimulates motivation in learning
and creates a fun environment for learning (Liao et al., 2018). Teaching for creativity is aimed
at nurturing and cultivating creative thinking, attitude and behaviour in students (Beghetto,
2017; NACCCE, 1999). Teaching for creativity develops students’ creativity through learning
experiences that focus on nurturing creativity (Hulse & Owens, 2019). Teaching about
creativity is aimed at increasing knowledge and awareness about creativity, including cognitive
skills, emotions, and contextual factors that are related to creativity (Plucker & Dow, 2010).
Explicit teaching of creativity concepts has been shown to enhance students’ beliefs about
creativity (Plucker & Dow, 2010). However, Beghetto (2017) cautioned that knowing one
dimension of creative teaching does not automatically lead to success in the other dimensions
of creative teaching. Therefore, educators need to be clear of the pedagogical aims of each
dimension of creative teaching. They will need to be supported and provided with trainings

and guidance to implement effective creative teaching.

Based on the arguments above, it may be inferred that the success for teaching and
learning creativity requires a parallel emphasis on the three forms of creative teaching. As
problem solving has been a common teaching approach in higher education (e.g., Orozco &
Yangco, 2016; Ulger, 2018), these three forms of creativity could be applied to teach creative

problem solving in the context of higher education. To teach about creativity, there needs to



be a focus for students to learn about concepts of creativity and apply these concepts in
different contexts. To teach for creativity and to teach creatively, educators need to understand
creativity and how creativity can be embedded and demonstrated in the process of teaching
and learning. Although these three forms of creative teaching are equally important, educators
may not necessarily be aware of and know how to implement all three forms of creative
teaching. As educators are the agent of change in education (Heijden et al., 2014), they need
to be equipped with guidance to understand creativity and strategies to nurture and develop
creativity. Thus, there needs to be a set of creative strategies to facilitate educators’
understanding of creativity, planning of learning outcomes and setting up conducive

environments for creativity.

1.3 Statement of the Problem

1.3.1 Problems in Creativity in Higher Education

In higher education, creativity is significant for learners for a number of reasons. Firstly,
being equipped with creativity increases employability. Creativity has been proposed as a
drive for encouraging enterprise (Serrat, 2017) and recognised as a resource for promoting
well-being at the workplace (Helzer & Kim, 2019). It is a skill for lifelong learning to promote
social integration, personal development, self-sufficiency and competitiveness in the labour
market (Pozilova et al., 2020). Secondly, Csikszentmihalyi (2006) stressed that “it takes
creativity not to be blinded by the trappings of stability, recognise the coming changes,
anticipate their consequences, and thus perhaps lead them (the changes) in a desirable
direction” (p. 18). It is therefore argued that teaching creativity in higher education not only
requires students to find solutions to the problems that they face but exposes students to
unpredictability, encourages them to accept and anticipate changes, and predict the
consequences of their actions. Thirdly, creativity is a key prerequisite for academic research
as it drives scholars to ask new questions and find innovative answers to contemporary issues
or problems (Baptista et al, 2015; Brodin, 2016; Wisker, 2015; Wisker & Robinson, 2014).
Given the importance of creativity, higher education institutions have incorporated and
increased their emphasis on creativity through curriculum and policy revisions (e.g., University
of Oxford, 2015; The University of Queensland Australia, 2016) as well as teaching and
learning (Gaspar & Mabic, 2015; University of Oxford, 2015). Although the importance of
creativity in higher education is highly recognised, thus far, studies on creativity in higher
education has been scarce. The focus seems to be predominantly on examining lecturers’ and
students’ beliefs about creativity (e.g., Gaspar & Mabic, 2015; Kleiman, 2008). Less attention

has been given to examining ways to develop creativity in higher education.



Another problem of creativity in higher education is the greater emphasis placed on
promoting criticality over creativity (Puccio & Lohiser, 2020). Creativity has been claimed to
be the stepping stone towards developing other skills such as criticality (Ahmadi & Besancon,
2017). While critical thinking is defined as analysing, evaluating or synthesising information
and applying knowledge to form logical and reasonable arguments, draw conclusions, or make
decisions based on relevant evidence (Glaser, 1941; Mandernach, 2006), creative thinking
involves being imaginative, thinking unconventionally to produce ideas that are novel and
useful. Critical thinking vs. creative thinking is thus a contrast of “analytic vs. generative”,
‘linear vs. associate”, “convergent vs. divergent” and “reasoning vs. novelty” respectively.
Critical thinking and creative thinking can be seen as being in a symbiotic relationship with
one another — critical thinking ensures novel ideas or solutions contain appropriate and
functional values to address a problem; creativity enriches the quality of solutions by coming
up with ideas or solutions to new problems that did not exist before. Higher education,
therefore, is not only about churning out graduates who are constantly evaluating solutions
that already exists (i.e., criticality), but also proposing and producing solutions that have not
yet existed to solve unexpected, unprecedented problems (i.e., creativity). While critical
thinking is seen as a main skill in higher education (Arend, 2009; Jackson, 2008), creativity in
higher education seems to be seen as omnipresent, as it is “taken for granted and subsumed
within analytic ways of thinking that dominates the intellectual territory” (Jackson, 2008, p. 7).
If creative thinking continues to be assumed as a part of critical thinking, students may then
be denied the opportunities to acquire and master this competency through a range of

creativity development strategies.

Moreover, in higher education, teaching in higher education still values uniformity and
conformity to completing tasks, thus there is a lack of space that encourages and nurtures
creative attempts (Ehtiyar & Baser, 2019; Gaspar & Mabic, 2015). Lecturers are found to lack
understanding about creativity and approaches to teaching and assessing creativity (Ehtiyar
& Baser, 2019; Hong & Kang, 2010; Jackson, 2008). This may explain the lack of alignment
between promoting creativity and the curriculum in terms of learning outcomes, learning plans
and assessment for creativity (Daly et al., 2014; Wiggins & McTighe, 2005). As creativity is
argued to be an ability that can be nurtured through strategic teaching, if one does not
understand how creativity can be applied in education, they will not be able to implement
creative pedagogy (Patson et al., 2018) that teach about, teach for and teach with creativity.
As educators have expressed the lack of training and skill development in the area of creativity
as a barrier to being creative in teaching (Cheung, 2012; Cremin et al., 2015; Kampylis et al.,

2009), this study recognised the need for constructing a taxonomic framework for creativity
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that could assist in understanding and developing creativity in higher education through the

use of a set of creative strategies.

1.3.2 Problems in Existing Creativity Frameworks and Taxonomies

Existing frameworks and taxonomies for creativity usually focus on one dimension of
creativity i.e., either the factors contributing to creativity, or the steps or creative actions
leading to creativity. For instance, some frameworks (e.g., Amabile, 1982; Runco & Chand,
1995) categorise the social (e.g., work environments, rewards) and psychological factors (e.g.,
motivation) necessary for an individual to produce creative work without explaining the
strategies involved in creativity. Similarly, frameworks and taxonomies that attempt to
delineates a series of steps (e.g., defining a problem, generating solutions, evaluating
solutions) and classify creative actions (e.g., Eberle, 1971; Nilsson, 2011; Stahl, 1981)
involved in creative problem solving (e.g., Isaksen & Treffinger, 2004) do not explain factors
that could facilitate these actions and the outcomes of these actions could be. Consequently,
these frameworks may imply that creativity is merely a series of cognitive processes that occur
in a vacuum. More importantly, they are largely theoretical that lack empirical evidence.
Furthermore, these frameworks do not provide a way to describe and differentiate creative
behaviours and solutions. They therefore are not sufficient to understand creativity in a

comprehensive manner.

1.3.3 Problems in Creativity Studies

Studies investigating the development of creative thinking (e.g., Dumas et al., 2016;
Shirazi et al., 2020; Ulger, 2018) have been largely focusing on creative outputs instead of the
creative processes undertaken by the participants. These studies predominantly examined
creative outputs based on the number of ideas produced i.e., fluency, and the originality of the
outputs. They do not examine the process, or the use of strategies involved in producing these
creative outputs. Therefore, this study intended to examine the strategies involved in creativity

and how these strategies facilitate the creative processes.

1.4 Aims and Research Questions

This study aimed to develop a guide for creativity for educators and students, particularly
higher education lecturers and students, to understand creativity and apply creative strategies
to solve problems. To do this, this study developed a taxonomic framework for creativity that

can be used as a guide to apply creative strategies to solve problems. In the development of
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the taxonomic framework, this study engaged lecturers and students from a higher education
institution to identify, describe and examine the features of creativity on the taxonomic
framework through a series of phases and methodologies. This study intended to:

1. develop a prototype taxonomic framework for creativity through a synthesis of
literature on theories, frameworks and research on creativity.

2. explore and understand the meaning of creativity from the higher education lecturers
and students’ perspectives.

3. examine the creativity features and usability of the taxonomic framework based on
the perceptions of creativity and the relevance of the framework among a group of
higher education lecturers, students, and participant-nominated creative higher
education lecturers and students.

4. examine the use of the creativity strategies in the prototype taxonomic framework

for creativity through a problem-solving task.

In order to achieve these objectives, this study sought to answer the following research

guestions:

1. What are the features that make up the prototype taxonomic framework for
creativity?

2. What are the perceptions of the reference population on creativity and the
relevance of the taxonomic framework?

3. What are the perceptions of the participant-nominated creative higher education
lecturers and students on creativity and the relevance of the taxonomic framework
for educational purposes?

4. How do higher education students engaged in creativity tasks display performance

differences without and with the use of the taxonomic framework?

1.5 Research Design

This study used a mixed-method, multiphase design to investigate the above research
guestions. The research comprised four phases. The first phase identified the features for
creativity to arrange them into a taxonomic framework through thematic analysis. The second
phase involved a survey to investigate students and lecturers’ understanding of creativity and
their perceptions of the taxonomic framework. The third phase comprised interviews with
participant-selected creative students and lecturers for an in-depth exploration of their

understanding of creativity and their perceptions of the taxonomic framework. The fourth
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phase examined how the taxonomic framework facilitates students’ creativity in a problem-
solving task. Upon completion of the aforementioned phases, this study finalised the
taxonomic framework based on data collected from all four phases of the study. The first,
second, third and fourth phases respectively addressed the first, second, third and fourth
research questions. The overview of the research design and methodology is provided in
Chapter Four of this thesis.

1.6 Context of the Study

This study was carried out in an international higher education institution in Malaysia.
The participants involved in this study were lecturers and undergraduate students from the
three disciplines of study offered in the university i.e., Arts, Social Sciences, Science and
Engineering. The vision of the university is to establish itself as a university without borders
that embraces opportunities presented by a changing world. This university also aims to
inspire students, encourages creativity and innovation, and produce world-leading research
and improve life for individuals and societies worldwide. As such, the university presents a
multicultural, multinational context that comprises staff and students from diverse
backgrounds. The university aspires to empower staff and students to solve problems and
improve lives through collaboration in learning, scholarship and discovery.

1.7 Working Definition of Creativity

To develop the taxonomic framework, this study first built on existing understanding of
creativity (Amabile, 1982; Amabile et al., 2005; Sternberg & Lubart, 1991) to propose an
integrated definition of creativity as the working definition for this study. This study
acknowledged that creativity encompasses multifaceted views; however as this study views
creativity from a problem solving perspective, the working definition of creativity in this study

was derived from the problem solving point of view:

Creativity is the ability to generate ideas that are novel and useful for a purposeful
initiative (Amabile, 1982; Boden, 2004); this initiative is often related to solving a problem
(Amabile et al., 2012; Sternberg & Lubart, 1991). The process of problem solving takes into
account the thinking (e.g., Chiu, 2014; Guilford, 1950; Wang et al., 2016), social-emotional
(e.g., Csikszentmihalyi, 1990; Delgado, 2017), and socio-environmental (e.g., Fjaellingsdal et
al., 2021; Rock, 2008) process involved in generating creative outputs in addressing a

problem.
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1.8 Significance of the Study

At the theoretical level, this study attempted to establish a taxonomic framework that
does not only provide a set of strategies to perform creative actions, but also comprehensively
explains factors that affect creativity and the outcomes of creativity. Findings of this study
could also add to the understanding of existing theories of problem solving in relation to
creativity i.e., Associationist, Gestalt and information-processing perspectives. This study may
explain how existing knowledge could facilitate creativity in solving new problems, how existing
knowledge can be reconceptualised to generate novel solutions and how creativity through
applying and reconceptualising existing knowledge can be triggered through a systematic and

strategic process to solve problems.

At the pedagogical level, findings of this study could provide recommendations on how
creativity can be incorporated in the classroom. Firstly, this study examined the beliefs about
creativity, creative individuals, and creative practices in teaching and learning among higher
education students and lecturers. Understanding the beliefs held by students and lecturers is
crucial as lecturers’ beliefs may facilitate or inhibit students’ creative behaviour (Beghetto,
2006) and students’ beliefs may affect their desire to be creative. Therefore, findings from this
study could provide an insight on whether the students and lecturers’ views of creativity were
in line with the current theoretical perspectives of creativity. Knowledge and awareness about
these matters could strengthen the construction of our knowledge of creativity and in the long
run, facilitate the implementation of creative pedagogy more effectively and efficiently.

Moreover, this study investigated the way in which higher education students engaged
in a problem-solving task. It also examined if the taxonomic framework facilitated creative
behaviours. Findings from this investigation may provide understanding and awareness on
how a problem can be approached and addressed through a deliberation in seeking, selecting
and using different creative strategies. As such, these findings could provide cognisance on
how different types of creative strategies could be applied and the outcomes of these

strategies on the solutions presented.

On a methodological level, this study developed the taxonomic framework through a
mixed-methods multiphase design, which seemed to have yet to be employed in previous
research that aimed at constructing a framework, model or taxonomy for creativity. This

framework was first developed theoretically and then was examined empirically through a
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survey and interview with higher education students and lecturers, followed by a problem-
solving task with students to examine the actual application of the strategies captured in the
framework. The phases conducted in constructing the taxonomic framework may serve as a
guide for researchers to develop other taxonomies alike to understand and assess a

phenomenon.

1.9 Organisation of the Thesis

Chapter One dealt with an overview of the research. It began by discussing how
creativity is involved and relevant in problem solving, followed by a discussion of the way in
which creativity has been applied in teaching and learning. After a brief account of the problem
statement, this chapter laid out the aim and research questions this study attempted to
address. It then presented the significance that this study could contribute to the area of

creativity in terms of theories, pedagogy and research methodology.

Chapter Two explores the literature review related to creativity. It discusses the theories,
frameworks, and research in relation to creativity and problem solving, and explains how these
would influence the way in which this study conceptualised creativity. Chapter Three explores
the literature review regarding creativity in education. It discusses the theories related to

creativity in education and examines the current research on creativity in education.

Chapter Four provides an outline of methodological concerns associated with research
design, data collection instruments, data analysis, trustworthiness and ethical considerations
of the research. Chapter Five details the development of the prototype taxonomic framework
i.e., the features for creativity that were identified and how these features were organised into
the taxonomic framework for creativity. Chapter Six compiles the major findings from the
survey; Chapter Seven compiles the major findings from the interviews; Chapter Eight

organises the major findings from the problem-solving tasks.

Chapter Nine is the final chapter of this thesis. It summarises the thesis contents and
discusses the implications drawn from this study for teaching and learning as well as research.
It also covers the discussion on the contributions and limitations of this study, as well as

recommendations for future research.
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CHAPTER TWO

LITERATURE REVIEW
Understanding Creativity

2.1 Introduction

The focus of this study was to develop a taxonomic framework for creativity that could
be used as a foundation for teaching, learning, and assessment of creativity in the higher
education context. This chapter is focused on developing a comprehensive understanding of
creativity through apprehending: (i) the evolution of the concept of creativity, (ii) creativity and

problem solving, and (iii) approaches to researching creativity.

2.2 Understanding creativity

Creativity has been conceptualised in various ways in history, and its conceptualisation
evolves over time. When capturing the trends of creativity chronologically through history,
most scholars (Craft, 2001; Carter, 2004; Pope, 2005; Runco & Albert, 2010) presented the
transformations of the notions of creativity along a Eurocentric perspective using
classifications of the European periods in the context of European civilisation. Eoyang (2019)
raised problems regarding classifying the trends of creativity from only a western historical

perspective:

“Once one defined periods with these Eurocentric period titles, the admission of a
Chinese author or a Chinese work was far from obvious. The fault lies in precisely
choosing nonuniversal historical designations. Not every culture in the world had a
Neoclassic period followed by a Romantic period.”

(Eoyang, 2019, p. 63)

As not every culture experiences similar historical movements within the same
historical chronological periods, merely discussing the concepts of creativity using the
Eurocentric classifications may neglect significant evolutions of the concepts of creativity in
the East. As such, this review aims to provide a broad engagement with the notion of creativity
from two perspectives, Western and Eastern perspectives. | use Glaveanu’s (2010) three
paradigms to guide my review of the shifts of the notions of creativity. These paradigms are

the He-paradigm, I-paradigm and We-paradigm. The He-paradigm reflects an understanding
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of creativity that is largely focused on the external sources responsible for creativity; the I-
paradigm gives recognition to human’s ability for creativity; the We-paradigm incorporates
what is now known as social psychology into the understanding of creativity. In Glaveanu’s
(2010) model, these paradigms largely capture the Western evolution of creativity. | expand
the use of the three paradigms to the Eastern views of creativity, to understand how they are

similar and different from each other.

2.2.1 The He-paradigm

This paradigm started during the Western and Eastern ancient era. The key concept
of this paradigm is clearly reflected in the title of the paradigm — creativity is a third person’s
(He) possession — God and exceptional individuals. Creativity is either viewed as God’s
creation or an ability endowed to only certain individuals regarded as “genius” who produces
novelties significant to the history of humanity (Glaveanu, 2010). This paradigm is sustained

till the early modern era.

Generally, the ancient view of creativity, as perceived in both the West and the East, has
a theological focus that is fundamentally a spiritual process involving mystical concerns. This
perception is a concept of inspiration that is based on the belief that a superior power is
responsible for any creative act. Such a belief can be found in Greek, Judaic, Christian and
Muslim traditions (Craft, 2001; Runco & Albert, 2010). In the West, creativity during the ancient
era was associated with supernatural power (Runco & Albert, 2010) and the belief that
individuals and groups could be possessed by a powerful external force, of which they then
become the vehicle and mouthpiece these spiritual forces (Runco & Albert, 2010). For
example, the ancient Greek philosopher, Plato, insisted that a poet is unable to create without
his inspiring muse (Pugliese, 2010). The Roman philosopher, Cicero, asserted that every
spiritual work is accompanied by the protection of the muse (Pugliese, 2010). According to
Albert and Runco (1999), the Greek, and later, the Roman cultures, developed the notions of
“external creative ‘daemon’ (Greek) or ‘genius’ (Latin), linked to the sacred” (p. 18). In the
modern era, these notions only approve exceptional individuals such as Einstein and Vincent
Van Gogh, who made exceptional breakthrough discoveries in their inventions (Gardner,
1994).

Similarly, the Eastern perception of creativity has an association with the supernatural
moral authority and the potential creator i.e., Tian, or Heaven (Niu & Sternberg, 2006). This
mystical association has been documented in the Book of Changes (Yi Jing), an ancient
Chinese divination text (O’Brien, 2007), which asserts that yin-yang is an ultimate origin of

everything, and the change and interaction of yin-yang create the world (Niu & Sternberg,
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2006). The concept is similar — creation is an ultimate origin and creativity comes from sacred,
external power. While the West and East’s conceptualisation of creativity appreciates spiritual
values, the East does not seem to entertain the notion of creativity as entirely external
(McCarthy & Pittaway, 2014). Instead, it appears to emphasise “personal fulfilment” and “the
expression of an inner essence or ultimate reality” (Lubart, 1999, p. 340). Sarnoff and Cole
(1983, as cited in Lubart, 1999) extend this view by claiming that this Eastern notion of
creativity is a resemblance of the Western contemporary “humanistic psychology’s conception
of creativity as part of self-actualisation” (p. 340). This means that the Eastern point of view of
creativity is about the process of personal development; it is a drive for an individual to fulfill
their potentials. Maduro (1976, cited in Lubart, 1999) further stressed that the Eastern
conception favours the creative person who endeavours to find their inner reality and become
one with it through meditation and self-realisation. It indicates that even in the ancient time,
motivation has been recognised as a drive for creativity in the East, but motivation is only

recognised later in the modern West (Maduro, 1976; cited in Lubart, 1999).

In the West, the notion of creativity is derived from the Biblical story of creation in
Genesis 1.1-3 (Boorstin, 1992; Pope, 2005; Runco & Albert, 2010). Particularly in the Judeo-
Christian scheme, creativity is the sole province of God, in which God creates from “The Void
or Nothing” (ex nihilo), and humans are perceived as not having the ability to create (Niu &
Sternberg, 2006; Pope, 2005). Early Renaissance’s major philosophers such as Davies (1592)
insisted that “To create, to God alone pertains.” Hobbs (1561) also declared that “To say the
World was not Created....is to deny there is a God”. From a superficial level, creativity may
seem purely a divine act. However at a deeper level, it actually embodies the concept of

originality i.e. entire newness, which serves as one of the contemporary markers of creativity.

The West’'s dominant perception of creativity as absolute creation somewhat contradicts
the Eastern thinking about creativity. For the Hindus, Confucius, Taoists and Buddhists,
creation was at most a kind of discovery or mimicry (Runco & Albert, 2010; Rudowicz, 2004;
Weiner, 2000). The early Buddhists, in particular, believed in natural cycles, embraced the
idea of ex nihilo i.e., out of nothing “had no place in a universe of the yin and yang” (Boorstin,
1992, p. 17). Essentially, the two contrasting viewpoints toward creativity held by the West
and the East could be due to two different belief systems. In the West, God is viewed as the
creator through the Christian teachings; this leads to the belief that creating from nothing is
possible in the West. In the East however, creativity is perceived as discovering the nature or
following “the Way”, or the Tao. Itis the natural way and truth of the universe (Rudowicz, 2004;

Weiner, 2000), because the most important goal of human activity is to attain harmony with
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the nature or the universe (Weiner, 2000). This belief is crucial because humans can deviate
from the natural order; and when they do, they bring destruction upon themselves and those
around them, like the creation of weapons for wars (Niu & Sternberg, 2006). Hence within the
Taoist and Buddhist teachings, creativity is to figure out how to be consistent with “the Way”,
instead of creating something, as they believe that there is nothing new to create (Rudowicz,
2004; Weiner, 2000). They believe in creating goodness instead of novelty, as they perceive
people “who desire creating something new live in ego illusion” (Weiner, 2000, p. 160).
Although the Eastern notion of creativity seems to be largely discussed within the Buddhist
and Taoist perspectives, these two religions may not be the dominant religions in the East
during the ancient time. Therefore, what have been discussed so far about the Eastern view
of creativity may not be appropriate to be generalised as the sole ancient Eastern perception
towards creativity. However, whether or not creativity is about originality or continuous
discovery, the takeaway from this discussion is creativity exists in different magnitudes. Within
the He-paradigm, some of the understanding of creativity influences the way in which creativity
is still perceived today. Creativity is still perceived as an ability possessed by only a few
exceptional people (Konstantinidou et al., 2013; Tomasevic & Trivic, 2014) who generate an
idea or solution that has a major breakthrough in invention (e.g., Kaufman & Beghetto, 2009).

2.2.2 The I-paradigm

In the early modern era, the recognition of human creativity flourished in both the East
and the West when human achieved success in the arts, science and technology fields (Niu,
2006; Niu & Sternberg, 2006; Weiner, 2000). The understanding of creativity expanded from
one that is confined to spiritual and special individuals’ ability to an ability accessible by
everyone i.e., the democratic view of creativity (Bilton, 2007; Weiner, 2000). Creativity as
human capacity is known as the I-paradigm. Here, creativity can be possessed by the “normal”
person and is no longer a competence of the few chosen by God and biological, intellectual
features (Glaveanu, 2010). In the West, the democratic view of creativity flourished when
psychologists started researching on creativity in the 1950s (Glaveanu, 2010). Guilford (1950)
in his APA presidential address called the topic of creativity to attention and stressed that
creativity can be possessed and demonstrated by everyone. He put forward an agenda that
“‘whether or not the individual who has the requisite abilities will actually produce results of a
creative nature will depend upon his motivational and temperamental traits” (p. 444), and
“creative acts can therefore be expected, no matter how feeble or how infrequent, of almost
all individuals” (p. 446). Subsequently, research started to examine individual attributes and

how these attributes are connected to creativity, which will be discussed in the following

17



paragraphs.

The focus on personal attributes to creativity attempted to develop an association
between creativity and the person’s psychological traits (Glaveanu, 2010). This has led to the
debate of whether a single outstanding intelligence determines creativity (Eysenck, 1993;
Sternberg, 1990) or it is essentially a combination of different intelligences (Gardner, 1994).
These different studies attempted to develop an association between creativity and the
person’s psychological traits (Glaveanu, 2010). Additionally, past studies on creative
personality showed that personal traits such as tolerance for ambiguity (Stein, 1953), strong
motivation and intuitive nature (Barron, 1999) enable creativity.

The I-paradigm’s focus on individual attributes also links creativity with problem-solving
(e.g., Guilford, 1968; Osborn, 1953; Wallas, 1926). Early proposals on creative process
postulated that creativity involves some levels of unconsciousness, which is called incubation
i.e., the period when the problem is set aside before attempting to solve it again. Incubation
has been found to improve creative performance (e.g., Cai et al., 2009) as it invokes an “aha”
moment (Wallas, 1926). Besides, Guilford’s (1950) divergent thinking task, which was
developed based on the notion that creativity is the ability to generate multiple solutions to a
problem, has been used in many studies to predict creativity (e.g., Dumas et al., 2016). These
studies established a close connection between creativity and problem solving, and imply that
real problems need to be solved with creative thinking (Genco et al., 2012; Hu et al., 2017;
Mumford et al., 1991).

In the East, on the outset, the I-paradigm was influenced by the Western theories and
research on creativity (Niu, 2006; Niu & Kaufman, 2013). Empirical studies on creativity in the
East started later than the West, with the earliest recorded in the 1960s (Niu, 2006). As these
early studies were mostly conducted in the Chinese context (e.g., Mainland China, Taiwan,
Hong Kong, and Singapore), it is inappropriate to generalise this discussion to other Eastern
contexts. Nevertheless, these early studies were largely similar to studies in the West.
Possibly due to the influence of the Western creativity research, research in the East,
particularly Mainland China, tended to compare creative performances between Eastern and
Western participants via divergent thinking tests (e.g., Shi et al., 1995; Zha, 1986). Results
revealed that different cultures perform differently. Eastern Asian participants seemed to
perform better in figural creativity, i.e., creativity demonstrated non-verbally usually through
object drawing tasks (e.g., drawing completion task), whereas the Western participants

appeared to perform better in practical knowledge demonstrated through alternate uses tasks
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(Zha, 1986; Rudowicz et al., 1996). These differences were attributed to personal factors such
as social values, education, degree of modernisation and other factors related to individual
differences (Niu & Sternberg, 2006). The differences in cultures may have influenced the
different understandings about creativity and how creativity has been expressed by different

individuals.

The I-paradigm of creativity is associated with the use of psychometric approaches to
study divergent thinking (Guilford, 1968) and problem-solving abilities (Sternberg, 2003;
Barron & Harrington, 1981). Montuori and Purser (1997) argued that the use of psychometric
approaches encourages “methodological reductionism” (p. 8), as the methodologies only took
into account the individual personal factors while ignoring other external factors, such as
resources at work, team support and safety that could influence one’s creativity. In other
words, these methodologies suggest that creativity could happen in social vacuum and is a

guality of a single individual (Glaveanu, 2010).

2.2.3 The We-paradigm

This paradigm is about togetherness and interaction in the process of creativity
(Glaveanu, 2010). Creativity is viewed as a result of interdependence between individuals,
social situations and social practices. Creativity is no longer seen solely as individual
achievement, but an achievement facilitated by the interaction between individuals and their

surroundings.

The We-paradigm is a contemporary paradigm emphasising on the social psychology
of creativity (Glaveanu, 2010). It is believed that studying creativity merely from the individual’s
thinking process and personality traits ignores external influences such as the environment
and the people in the environment. As creativity research started to examine social factors in
the creative process, new terms emerged to reflect the importance of the social factors in
creativity. These terms include “social creativity” and “group creativity”, which refer to creativity
as an outcome of human interaction and collaboration (Paulus et al., 1999; Paulus & Nijstad,
2003). Stein (1975) argued that the expansion of creativity research to the process between
self and others, and self and the environment allows a holistic and systematic investigation of
creativity. This has given rise to the emergence of contemporary theories such as the System
theory (Csikszentmihalyi, 1988) and componential model of creativity (Amabile, 1996). These
theories emphasise the emergent nature of creativity as a result of the interactions between

the creator, the creator’s disciplinary field, and the social organisation where the creator is in.
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While the shift to acknowledging creativity as a product of interaction between self,
others and the environment was obvious in the West, the view that creativity is a synergy
between self and the surroundings in the East is a continuation of their ancient beliefs that
creativity was an interaction among the individual, the yin and yang, and other natural
elements. Therefore in the East, the environment was already part of the creative process
long ago. In spite of this, it is important to note that in the Eastern context, research on
creativity and the socio-cultural perspective emerged only after the influence of the Western
paradigm shift. At the present, creative studies from the East also investigate creativity from
the social-cultural perspectives (e.g., Niu & Sternberg, 2003; Zhao et al., 2020), although not
as widely as in the West. Over the years, research in creativity in the East has moved beyond
merely adapting the work of the West (Niu & Sternberg, 2006), but has started to associate
creativity with multitude of perspectives such as theatrical, social, and indigenous psychology
(Niu & Sternberg, 2006).

It is important to note that while the Eastern view of creativity in the ancient time did not
necessarily require novelty, in the modern time, perhaps because of the influence of the
Western culture, the Eastern notion of creativity in the We-paradigm embraces the idea of
novelty too (Niu & Sternberg, 2002). The main difference between the West and the East is
that the East focuses more on moral goodness i.e., creativity must generate moral goodness
alongside novelty (Niu & Sternberg, 2002). The East has always approved qualities like
“contribution to the society” and “be appreciated by others” (Rudowicz, 2003, 2004; Rudowicz
& Hui, 1996, 1997). On the other hand, apart from novelty, the West expects creativity to be
accompanied with aesthetic and humour, where creative people seem to be able to show

appreciation towards aesthetic activity and tend to be playful (Lan & Kaufman, 2012)

The use of creativity in problem solving in the We-paradigm focuses on environmental
factors that stimulate creativity in the collaborative problem-solving process. These factors
include composition and diversity in a team such as cultural and gender diversity among team
members, and familiarity of team members (Sosa & Marle, 2015). Team members with
different task experiences (Fjaellingsdal et al., 2021) and with high familiarity (Sosa & Marle,
2015) are found to increase team creativity. Creativity in problem solving has also been
examined through co-construction processes where creative solutions emerge through joint

discussion, sharing and negotiating perspectives (e.g., Rojas-Drummond et al., 2008).

In summary, the notion of creativity began in the ancient time as a mystical concept of

behaviour and ability (He-paradigm) but evolved to an everyone’s capability (I-paradigm) and
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finally an individual’s competence nurtured by the environment (We-paradigm). The role of
creativity has shifted from acknowledging the creative problem solver as exceptional genius,
to predicting creative potential among general individuals through divergent thinking in
problem solving and personality traits, as well as facilitating creativity in problem solving
through a systematic set of procedures, and finally to understanding the collaborative and

environmental aspects that stimulate creativity in problem solving.

2.3 Creativity and problem solving

From the outset, my research has argued that problems are a catalyst for creativity, or
in other words, problems necessitate creativity. To justify this premise, this section provides a
more detailed review of the notion of a problem and the theories of problem solving in the

context of creativity.

2.3.1 Definition of a problem

Before claiming that creativity and problem-solving are inter-related, it is important to
first understand what a problem is. The concept of “problem” is seen to be vague because
there is a lack of a clear definition to explain it (Garlick & Thompson, 1997; Mumford et al.,
1991). However, a problem can also be understood as a difficulty that causes individuals to
inquire and gain relevant knowledge about the difficulty encountered (Kupisiewicz, 1964, cited
in Klement et al., 2017) through active research (Okon, 1966, cited in Klement et al., 2017). A
problem has also been viewed as a situation that creates inner conflict in the individuals and
subsequently motivates them to look for new approaches to address the conflict (Linhart,
1976, cited in Klement et al., 2017). Both definitions suggest that problem solving requires
motivation to seek solutions. As such, the problem must be something that the problem solver
sees relevant and necessary to be addressed. The Gestalt Psychologist, Karl Duncker (1945)

elaborates a problem as:

“A problem arises when a living creature has a goal but does not know how this goal
is to be reached. Whenever one cannot go from a given situation to the desired
situation simply by action, then there has to be recourse to thinking. Such thinking has
the task of devising some action, which may mediate between the existing and desired
situations.” (p. 1)

Duncker’s (1945) definition of problem also focuses on solution-seeking but clarifies
that a problem occurs when a person has a goal but does not have a clear path to achieve it.

This problem will lead an individual to look for solutions to achieve their goals. Duncker’s
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(1945) definition of problem is broad enough to encompass multiple disciplinary areas such
as accomplishing academic tasks like writing an essay (Kellogg, 1994), solving an unfamiliar
arithmetic problem (Reed, 1999), or figuring out how an electric motor functions in subject
matters like life skills and physics (Mayer et al., 2003). The definition can also be applied to
nonacademic tasks like discovering how to get % or 2/3 of a cup of cottage cheese (Lave,
1988, cited in Mayer & Wittrock, 2006) or deciding which is the best apartment to rent
(Kahneman & Tversky, 2000). My study adopts Duncker’'s (1945) perspective of “problem”
because of its broad application to various disciplinary areas. In my study, it is important to be
able to view “problems” from multiple perspectives in the higher education context, as
participants in this study were a combination of students and lecturers from different

disciplinary areas.

Mayer (2013) categorises problems as either well or ill-defined, and either routine or
non-routine. In a well-defined problem, the given state of the problem and the goal are clear,

with a set of procedures to achieve the goal. For example, a mathematical problem like “4 x

6.8 = __ " is a well-defined problem. The problem situation is clear — it is to solve the decimal
multiplication of 4 x 6.8. The goal of the problem is also clear — it is a numerical number that
needs to be derived. Additionally, there is an established procedure to accomplish decimal
multiplication. On the other hand, in an ill-defined problem, the given state of the problem and
the goal may not be specified. There may not be a set of procedures that can facilitate goal
achievement. For instance, an essay assignment on how to curb the spread of Covid-19 is an
ill-defined problem. In this case, the state of the problem, which is Covid-19 is not specified.
For example, it does not specify whether the individual is expected to solve Covid-19 of a
specific region, or for the whole world. Similarly, the goal is not specified — what is the expected
outcome of this problem? In comparison to well-defined problems, ill-defined problems, with
its state and goal not specified postulates more challenges in solution identification and

generation.

To consider whether a problem is routine or non-routine, the key consideration is
whether there are ready-made procedures to solve the problem. A routine problem is one that
emphasises the use of prescribed procedures to solve a problem. A problem is non-routine
when the problem solver does not have a previously learned procedures to solve the problem.
In the 21 century, problems are always ill-defined where the individuals will need to find
multiple solutions due to the lack of knowledge and existing solutions for the problems
encountered (Mumford et al., 1991). However for teaching purposes, Mayer and Wittrock

(2006) argued that educational materials and lessons selected by educators are still mostly
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formed by well-defined and routine problems.

2.3.2 Problem solving in the context of creativity

As introduced in Chapter One, Mayer (1992, 2013) identifies three theoretical
approaches to problem solving: (i) associationism (Thorndike, 1911, cited in Mayer, 2013), (ii)
Gestalt tradition (Duncker, 1945) and the (iii) information processing approach (Newell &
Simon, 1972). The Associationist theory posits that the problem-solving activity is a mental
process of associating concepts and ideas that already exist in the human mind. Problem
solving therefore occurs through application of already known concepts or procedures i.e.,
reproductive thinking. Previous findings (Gilhooly et al., 2007; Vallee-Tourangeau et al., 1998;
Walker & Kintsch, 1985) have shown that in the problem-solving process, participants largely
retrieve prior knowledge acquired through direct or indirect experiences from their long-term
memory when generating ideas. While these findings indicate the importance of prior learning
and experience in facilitating and guiding the problem-solving process, the use of existing
associations in the mind is seen to limit the option for creativity in problem solving and
downplays the role of critical insight and creativity. When confronted with a problem that may
not be associated with past knowledge or experiences, one may need to rely on an aha
moment to solutions. The concept of insight or the aha moment is proposed by the Gestalt
theory.

The Gestalt approach contrasts the Associationist by positing that not all problems can
be solved by reproductive thinking or by making associations with past knowledge or
experiences, especially new problems. Rather, these new problems that cannot be solved by
past solutions require productive thinking or insights to break away from past experiences,
perceptions or knowledge to develop a new representation of the problem (Mayer, 2013). The
“aha” or “eureka” moment usually occurs when the correct solution is formed (Fedor et al.,
2015; Webb et al., 2016). This claim is supported by evidence involving individuals who
experienced failure in problem solving but restructured their mental representation i.e., using
productive thinking, to finally address the issue (Fleck & Weisberg, 2004; Weisberg & Suls,
1973). Recent studies discover that productive thinking can usually be facilitated by
individuals’ high working memory capacity (Chuderski & Jastrzebski, 2018; Xing et al., 2019),
personality traits such as openness to experience (Chamorro-Premuzic & Reichenbacher,
2008; Yeh et al., 2020), persistence (Yeh et al., 2020) as well as contextual conditions such
as the existence of priming (Mikulincer et al., 2011; Yeh et al., 2020). The Gestalt theory has

been opposed by the Associationists who argued that an insight is reached through a series
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of reproductive thinking instead of an unexpected sudden moment (Perkins, 1981; Weisberg
& Alba, 1981). This view of needing a series of reproductive thinking can be addressed by the
information-processing approach (Newell & Simon, 1971).

Instead of seeing problem solving as a matter of mere insight that occurs all of a sudden,
the information processing approach focuses on the thought processes that shape decision-
making or problem solving (Newell & Simon, 1971; Mayer, 2013). These thought processes
mainly involve two main stages, the problem space and heuristics search. A problem space
refers to the mental representation of the initial state of the problem, the goal to be achieved
and the possible ways to achieve the goal. Search heuristics are the search for strategies to
solve the problem successfully. A prominent framework, the Creative Problem-Solving
framework developed by Osborn (1953) is an example of problem-solving model based on the
information processing theory that views problem solving as a set of systematic procedures
(e.g., Osborn, 1953, Wang, 2019). The processes in creative problem solving can be regulated
through the individual’s desire to attempt unusual options, discuss possibilities with others,
and make informed judgment (e.g., Isaksen & Geuens, 2007). However, this framework does
not account for the environmental conditions for problem solving. It is viewed mainly from an

individual, cognitive perspective.

To date, there have still been arguments on whether a creative insight is an outcome of
a sudden process (Scheerer, 1963) or is led by a different set of underlying thinking process
(Ash et al., 2009; Kounious & Beeman, 2015; Wiley & Jarosz, 2012). Findings have reported
that problems could be solved using both reproductive and productive thinking (Fleck &
Weisberg, 2004; Perkins, 1981). Reproductive thinking is required for making association with
existing ideas and experiences, whereas productive thinking is required for breaking away
from past knowledge to seek new possibilities. The use of reproductive or productive thinking
may be influenced by the type of problem one encounters — whether it is a well or ill-defined,
and routine or non-routine. This means that being able to understand the task or problem is

fundamental in guiding this decision.

2.4 Framing creativity: approaches to researching creativity

Research in the area of creativity can be themed into four broad areas — cognitive
processes, affective responses, sociopsychological and output approaches. Cognitive and
affective approaches investigate the personal attributes to creativity. These include the

individual’s mental processes and affective traits that stimulate and hinder creative
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behaviours. The social psychological approach examines the contextual factors related to
being creative encompassing the physical, social and discipline-related factors. The output
approaches investigate the consequence of any creative attempt. It may be viewed as a result
of cognitive processes, emotion-driven, and being bound to specific contexts or independent
of any contexts. It may also be regarded as a result of a combination of cognitive, affective

and contextual conditions.

2.4.1 Cognitive approaches to researching creativity

Cognitive approaches investigate the thinking process involved in being creative.
Amongst the many cognitive functions related to creativity are mental processes such as
making connections or associations, decision making, evaluating, and problem solving (Fisher
et al., 2011). The way in which creativity is examined through these approaches depends on
how creativity is oriented, namely towards exceptional individuals, general individuals, or the
interdependence between individuals and their environment. In this section, | will discuss the
cognitive processes examined in general individuals and eminent creators. Creative cognition
in relation to contextual factors will be discussed in section 2.4.3, socio-psychology
approaches to creativity.

Within the cognitive approach to creativity, intelligence emerged as a common
association with creativity; however there seems to be a lack of explanation on how intellectual
ability affects one’s creative behaviour. The debates revolve around whether creativity and
intelligence are a subset of each other, coincident sets, independent but overlapping sets, or
completely disjoint sets. Although the relationship between intelligence and creativity has been
investigated for over 60 years, findings are inconsistent (Kaufman & Plucker, 2011). While
some findings report modest correlations between creativity and intelligence (Batey & Furham,
2006; Kim, 2006), others, especially those from self-reported data on creativity (Furnham &
Bachtiar, 2008; Furnham et al., 2008) and creative achievement inventories (Carson et al.,
2005; Furnham & Bachtiar, 2008) found no significant relationships. Nevertheless, there is a
consensus on the threshold hypothesis, which suggests that high intellectual ability is a
necessary condition for high creativity (Guilford, 1967). A minimum level of general intelligence
is necessary for creative work. Truly creative work cannot be done below the intelligence
threshold of approximately 120 (Guilford & Christensen, 1973). Intelligence is prominent in
studies investigating the cognitive processes of creative geniuses i.e., exceptional individuals
whose contributions shape humanity in history such as Einstein, Stravinsky and Gandhi.
These studies agreed that eminent creators possess high level of 1Q. Gardner (1993) found

that exceptional individuals in his studies possess a combination of intelligences instead of a
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single outstanding intelligence. For example, Einstein had a strong spatial intelligence to

complement his logical-mathematical strengths.

Studies investigating the connection between creativity and intelligence provide insights
to the importance of possessing knowledge and applying knowledge to exercise creative
thinking. In this regard, domain knowledge has been recognised as one of the main drivers for
creativity (Amabile, 1995; Feldhusen, 2005; Kilgour, 2006). Previous studies demonstrate that
domain knowledge serves as the information source for creative ideation (Han & Marvin, 2002;
Huang et al., 2017) and idea originality (Rietzschel et al., 2007). This is because domain
knowledge guides the individual to make appropriate judgment in the creative problem-solving
process (Feldhusen, 2005). However, an over reliance on knowledge domain or expertise may
impede the generation of original ideas as high levels of expertise have been linked to habitual
thinking (Aarts & Kijksterhuis, 2000). This means that the constant use of particular cognitive
structures does not allow the breaking of conventional notions. Therefore, while domain
knowledge is crucial for creative thinking, individuals need to be stimulated to break away from
conventions to achieve a creative breakthrough.

Divergent thinking is another cognitive aspect commonly investigated in creativity
research. Itis a concept developed by Guilford (1950) who sees creativity as involving thinking
in various perspectives in order to arrive at several alternative solutions to a problem (Guilford,
1950, 1968). This concept, called “divergent production”, consists of four elements namely
fluency (the ability to produce many ideas), flexibility (the ability to think from different
perspectives), originality (the ability to produce new ideas) and elaboration (the ability to give
details to the ideas produced). Divergent thinking has been proposed to be useful in predicting
potentials for creativity (Bachelor & Michael, 1997; Runco & Acar, 2012). Divergent thinking is
tested by requiring the participant to generate multiple solutions to a problem within a given
time frame, e.g., list as many uses of a paper clip usually within two to three minutes. This test
is popular in studies investigating the effectiveness of creativity training programmes (e.g.,
Dumas et al., 2020). Torrance tests of creative thinking (1966, 1974) that was built on
Guilford’s concept is widely used in schools and universities to assess students’ creative
thinking (e.g., Liu, 2020; Wang et al., 2016). These tests comprised both verbal and figural
creativity tasks. Verbal creativity tasks required participants to solve problems in a verbal form.
These problems include providing alternate uses to a given object and listing possible
consequences to a specific scenario. The figural creativity tasks required participants to solve
problems in a non-verbal, imagery form. These problems include completing incomplete
drawings and producing as many images as possible by using only the given shape. However,

this test has received criticism over the years. Firstly, its reliability is questioned as the paper
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and pencil test with time limit may affect participants’ performance. Secondly, it is argued that
the test does not seem to measure creativity in life and does not represent real-world problems
(Brolin, 1992; Mansfield & Busse, 1981). Thus, if creativity is situated in problem solving, not
only do any creative problem-solving tasks need to reflect real-world problems, but the
problems should also be relevant to the participants.

Divergent thinking has a strong association with both reproductive and productive
thinking, as both types of thinking could facilitate generation of multiple ideas or solutions to a
problem. Although the associationist only views creativity as applying reproductive thinking to
solve problems and the Gestalt theory believes that creativity is resolving problems through
breaking the conventional thoughts and norms, recent studies have demonstrated that
creativity in problem solving can emerge through both reproductive and productive thinking
(Fleck & Weisberg, 2004; Gilhooly et al., 2007). In the literature, there are existing frameworks,
taxonomies or concepts that place these two types of thinking on a continuum (Boden, 2004;
Nilsson, 2011; Stahl, 1981). For example, Nilsson’s (2011) Taxonomy of Creative Design
proposed four categories of creative process, namely Imitation (the replication of a previous
work), Variation (the modification of an existing work), Combination (the mixture of two or more
works), Transformation (translating an existing work to another medium or mode) and Original
creation (the creation of something previously unrecognisable) in a developmental structure.
Creativity begins with replicating previous work, followed by modifying existing work,
combining two or more work, changing the original medium or mode of existing work, and the
most advance level of creativity is creating something completely original. In this framework,
Imitation and Variation reflect reproductive thinking as they involved making association with
past experiences by making no or little modification to the original ideas or solutions.
Combination, Transformation and finally the Original creation reflect the gradual development
of productive thinking as they, in varied degrees, involved breaking the conventions of the
original ideas to generate more novel ideas or solutions. While theoretically plausible, the
Taxonomy of Creative Design and other similar frameworks and taxonomies of creativity have

yet to be empirically examined.

Apart from placing reproductive and productive thinking along a developmental
continuum, these two types of thinking processes have also been viewed as achievable using
discrete creative strategies. Eberle’s (1971) famous SCAMPER framework recommends a set
of strategies for creativity, namely Substitute, Combine, Adapt, Modify, Put in other use,
Eliminate and Reverse. Substitute, Adapt and Eliminate reflect the reproductive thinking
category because these strategies focus on altering existing ideas, whereas Combine, Put in

other use, and Reverse reflect productive thinking as they focus on changing the actual
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function of the idea. Besides, Davis (2004) proposes two distinct creative thinking strategies,
i.e., metaphorical thinking and perspective thinking. The former refers to taking ideas or words
form one context and applying them in a new context; the latter refers to changing one’s
current perspective (e.g., reconceptualise existing knowledge) to gain a unique and
appropriate solution to a problem (Miller, 2014). SCAMPER, metaphorical and perspective
thinking are techniques commonly used for brainstorming purposes to achieve divergent
thinking. Although they do not denote to any designated level of creative thinking, they indicate
that creative problem solving can be achieved both through reproductive and productive

thinking.

Among the different cognitive skills for creativity, metacognition regulates cognitive
processes in any creative attempt. Metacognition is the awareness, knowledge and thinking
about what and how one knows, and controls one’s thinking and learning (Flavell, 1979).
Previous findings have reported that metacognition serves as a mediator for success in
creative problem solving (e.g., Carson & Carson, 1993; Kaufman et al., 2013; McMillan et al.,
2013). In the context of creativity, metacognition relevant to creative thinking is called the
creative metacognition (CMC), termed by Kaufman et al. (2013). CMC is a “combination of
creative self-knowledge (knowing one’s own creative strengths and limitations, both within a
domain and as a general trait) and contextual knowledge (knowing when, where, how, and
why to be creative)” (p. 160). Flavell (1979) proposes that creativity can be achieved by
applying three types of metacognitive knowledge i.e., person knowledge (own strengths and
weaknesses), task knowledge (knowledge about and skills heeded to accomplish the task)
and strategic knowledge (when and how to use which strategies to accomplish the task). This
knowledge guides one to understand a problem or a task, understand their own strengths and
weaknesses that would influence the problem-solving process, and know when and how to
use creative strategies to address the problem successfully. It also guides the selection,
evaluation and reselection of the right cognitive strategies when solving problems creatively.
Past studies have revealed that metacognitive knowledge positively correlates with creativity
in specific subjects, such as mathematical creativity (Erbas & Bas, 2015) and visual-spatial
creativity involving drawing and providing titles to drawings (Lizarraga & Baquedano, 2013).
Similarly, Zeng et al. (2011) showed that in the domain of IT, metacognitive knowledge about
problem analysis, remote association, abstraction and IT-specific knowledge respectively
facilitates problem analysis, idea generation, idea evaluation and the implementation of
creativity. Apart from metacognitive knowledge, metacognitive regulation, which focuses on
what individuals do about learning such as planning, examining, monitoring, testing and
evaluating cognitive activities (Flavell, 1979), also contributes to one’s creative attempts.

Successful problem solvers of an insight problem are found to have better metacognitive
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regulation in monitoring, changing and adjusting strategies according to the conditions of the
problem (Xing & Chen, 2009; Zhang & Xiao, 1996). The presence of high metacognition in
planning, performing and reflecting has been shown to enhance creativity in generating
multiple ideas (Carson & Carson, 1993; Chiu, 2014; Vernon & Hocking, 2014) and producing
original ideas (Chiu, 2014; Friedman et al., 2003; Madjar & Shalley, 2008; Vernon & Hocking,
2014).

Although the studies presented above found positive correlations between
metacognition and creativity, others found no such correlations. It was argued that the
inconsistency in the positive correlations were partly attributed to the use of self-report, which
has a high tendency to exhibit participant bias (e.g., Lizarraga & Baquedano, 2013; Preiss et
al., 2016). Additionally, McMillan et al. (2013) suggested that high metacognition reduces
one’s inclination for daydreaming or mind-wandering, which tend to facilitate creativity through
incubation and imagination. Jia et al. (2019) argued that the association between
metacognition and creativity, and the roles of CMC in any creative endeavour have not been
adequately explored and explained. Past studies exploring creative metacognition usually
focus on one aspect of metacognitive knowledge (e.g., either strategic knowledge or person
knowledge) or metacognitive regulation (e.g., either planning, monitoring or reflecting). These
studies (e.g., Hong et al., 2016) then generalise the relationship between metacognition and
creativity based on the type of metacognitive skill selected for their study.

Based on the review of cognitive approaches to creativity, there are several cognitive
processes that are related to creativity. These are intelligence, divergent thinking, reproductive
thinking, productive thinking, and creative metacognition. Intelligence may be an enabler for
creativity, but it does not sufficiently explain creativity as an outcome of the complex
interactions between individuals and their environments. Divergent thinking is the process of
generating multiple solutions to a problem, which can be facilitated through the use of both
reproductive (applying and adapting known solutions) and productive thinking (exploiting
knowledge to generate novel solutions). Creative metacognition applies the self-knowledge,
task knowledge and task knowledge to guide the use of reproductive and productive thinking

in solving a problem.

2.4.2 Affective Approaches to Researching Creativity

In any given moment we have two options: To step forward into growth, or to step back

into safety.
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Abraham Maslow

Affect is the emotion or desire that can influence one’s thoughts, behaviours and actions.
The affective dimension for creativity has long been acknowledged when researchers started
to examine the affective traits of creative people through the use of psychodynamic
approaches. The affective dimensions related to creativity can be classified into the emotional
dispositions or emotions that influence the creativity of the eminent creator (e.g.,
Csikszentmihalyi, 1999; Gardner, 1993; Maslow, 1970) and general individuals (e.g., Hahn &
Lee, 2017), as well as emotional responses as a result of interactions with environmental
factors (e.g., Gajda et al., 2017). In this section, the affective dimensions of creativity will be
discussed from two perspectives — the affective traits and affective states. Affective traits refer
to the individual’s emotional dispositions that reflect an individual's affective characteristics;
the affective states refer to the feelings an individual undergoes when engaging in any creative
tasks. The discussion on the emotional responses as a result of interactions with the

environment will be discussed in section 2.4.3.

Affective traits related to creativity reflect a person’s affective characteristics. There is a
long list of traits that have been proposed and demonstrated to facilitate creativity and predict
creative potential. These traits include perseverance (Cox, 1926; Gough, 1979; Scherer &
Gustafsson, 2015), extraversion (e.g., Kaufman et al.,, 2015; Singh & Kaushik, 2015),
confidence (Cox, 1926; Hahn & Lee, 2017; Kozbelt, 2007), risk taking (Dewett, 2017; Dacey
& Lennon, 1998; Gajda et al., 2017; Gough, 1979; Lee, 2005); openness to experience (Batey
et al., 2010; McRae, 1987; Kaufman, 2012; Zhou, 2001), intrinsic motivation (Amabile & Pratt,
2016; Cerasoli et al., 2014; Cox, 1926; Dewett, 2007; Feist, 1993; Liu et al., 2016) and non-
conformity (Wojtowicz & Woijtowicz, 2017). Among these affective traits, perseverance, high
confidence, and intrinsic motivation are characteristics demonstrated by eminent creators
(Cox, 1926; Csikszentmihalyi, 1993; Feist, 1993; Kozbelt, 2007). When an individual has high
perseverance, they persist to achieve a predetermined goal amidst obstacles (Scherer &
Gustafsson, 2015). Extraversion is associated with individuals who are happy (e.g., Singh &
Kaushik, 2015) and expressive in sharing and presenting their ideas (Kaufman et al., 2015).
Additionally, risk taking invokes creativity as it prompts one to experiment problem solving
from various aspects (Dewett, 2007). Willingness to take risk can be facilitated by intrinsic
motivation (Dewett, 2007). To be creative, openness helps individuals to be willing to acquire
new knowledge, to try and generate new ideas, and to accept new experiences (Batey et al.,
2010). In Wojtowicz and Wojtowicz’s (2017) study, participants with a high level of conformity

tended to rely heavily on reproductive thinking, and the use of idea or solution replication as
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strategies. This finding consolidates the importance of open-mindedness in creativity.

While the affective traits listed above act as individual, discrete traits that facilitate
creativity, Cohen (1989) proposes a continuum of seven affective traits that influence one’s
creativity. In Cohen’s (1989) framework, it aims to conceptualise creativity as a range of
adaptive behaviours along a continuum of seven levels of stages, to explain the mundane
creativity found in everyday lives and extraordinary creative achievements. In this framework,
the most basic level starts from curiosity, followed by inventiveness, self-directedness, self-
set investigations of problems real to individuals, pursuit with purpose, problem finding, and
the highest level is total commitment to create. Cohen arranged these affective traits in
correspondence to the shift from reproductive to productive thinking. For example, curiosity
is associated with making modifications to existing ideas, pursuit with purpose is associated
with integrating multiple ideas, and a total commitment to create is associated with breaking
new conventions to create something revolutionary. The problem with this framework is that
whether an individual is applying reproductive thinking or productive thinking, it is an action as
a result of a combination of curiosity, the urge to pursuit with purpose and commitment.

Therefore, these affective traits may not be appropriate to be organised on a continuum.

While affective traits refer to a series of personality traits relevant to creativity, affective
states in creativity refer to the emotional state an individual is feeling when engaging in
creative processes. “Flow” and intuition have been shown as two main emotional states that
facilitate expression of creative behaviours. “Flow” is “the state in which people are so involved
in an activity that nothing else seems to matter; the experience itself is so enjoyable that people
will do it even at great cost, for the sheer sake of doing it” (Csikszentmihalyi, 1990, p. 4). Past
studies reveal that “flow” enhances creativity (Botticchio & Vialle, 2009; Schutte & Malouff,
2020; Zubair & Kamal, 2015), and it is particularly evident in work habits of those who make
significant creative contributions (Csikszentmihalyi, 1990). Intrinsic motivation plays an
important part in stimulating a continuous state of “flow” (Delgado, 2017; Massarella &
Winterstein, 2009; Moneta, 2012). This is because when an individual is intrinsically motivated
to achieve a goal, they tend to experience pleasure and satisfaction when learning, exploring

ideas and accomplishing the goal (Mills & Fullagar, 2008).

Besides “flow”, intuition, a tacit knowledge that guides the process of discovering new
ideas and assessing whether the idea is appropriate for a problem (Dollinger et al., 2004) is
also an important affective state in facilitating creativity. Intuition can be regarded as related
to metacognition. According to Puente-Diaz et al. (2021), intuition in creativity is “feelings

coming from the act of thinking, and thinking about thinking while one is trying to generate
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ideas to solve creative problem with an understanding that multiple solutions are possible and
that we might not get a complete sense of being correct from any of the generated solutions”
(p- 2). These intuitive feelings are guided by expertise and are automatically activated from
long-term memory (Gore & Sadler-Smith, 2011). It stimulates the process of idea selection or
evaluation by guiding individuals to feel if a particular idea would work (Magnusson et al.,
2014; Puente-Diaz et al., 2021). Intuition develops solutions by helping individuals judge if any
particular ideas can be combined in a certain way (Dorfler & Eden, 2014; Stierand & Dorfler,
2015). While Csikszentmihalyi (1993) found that eminent creators constantly experience
“flow”, Policastro (1995) reported that eminent creators possess and rely on their intuitive

feelings of what and how the outcome of their creation would be.

Overall, there are certain affective factors that seem to be consistent across individuals
who are creative. However, studies that examine the affective dimensions of creativity present
with several limitations. First, using mostly psychometric instruments, the findings of most
research only state the affect qualities that are conducive to creativity but do not explain how
the presence and absence of these affective qualities drive or hinder creative behaviours in
individuals or social groups. Secondly, studies investigating affective traits (e.g., openness,
motivation) and emotional states (e.g., “flow” and intuition) rely heavily on self-report data
through quantitative studies (e.g., Batey et al., 2010; Gough, 1979). Consequently, these
studies predetermine the affective traits and emotional states to be investigated (e.g.,
openness, perseverance, flow), which limits the scope of affective dimensions related to
creativity to be explored. This limitation suggests the need for a qualitative investigation to

understand how affects influence creativity.

2.4.3 Socio-psychology approaches to Creative Frameworks

The cognitive and affective factors that regulate creative processes in a specific
individual, are related to the He and I|-paradigms. Studies that identified characteristics of
creative genius reflect the He-paradigm while those that investigated qualities of creativity in
general individuals reflects the I-paradigm. Those studies do not include contextual factors
that influence creativity. The socio-psychology approach to creativity reflects the “We”
paradigm, as it takes into account the contextual conditions that play a role in creativity. In the
following paragraphs, | will discuss how physical, social and disciplinary contexts can develop
or hamper creativity. Physical contexts refer to the physical environment of the context one is
in. Conditions related to the physical environment include the availability of resources such as

facilities, training and finance. Social contexts refer to conditions related to the social
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environment such as the organisation climate and team climate. Discipline-related contexts
refer to the subjects or disciplinary fields one is engaged in. In the literature, different
frameworks have been developed to explain creativity as an interaction between individuals’
cognitive and affective factors as well as the contexts they are in. These frameworks include
the Componential theory of creativity (Amabile, 1982, 2012), Investment theory (Sternberg,
2006), and the more contemporary Glaveanu’s (2013) Five A’s Framework. These frameworks
aim to provide comprehensive explanations on the psychological and social-environmental
components necessary for an individual to engage in any creative endeavours. The
development of these frameworks suggests the importance of looking at creativity from
multiple perspectives so that we are aware of both the internal (individual) and external factors
that could come into play in facilitating creativity. Studies focusing on the social-environmental
components related to creativity can be further classified into those that examine the
sociocognitive perspective, and those that explore the sociocultural perspective of creative

behaviours.

The sociocognitive perspective investigates how contextual conditions of the
environment, or characteristics of the physical, social and disciplinary contexts affect
creativity. Through the lens of the sociocognitive perspective, empirical findings have revealed
that the organisation or any workplace contributes to expressions of creativity (e.g., Amabile
et al., 1996). Physical conditions such as having sufficient time, material and financial means
enable creativity (Amabile et al.,, 1996; Damanpour, 1991). Social conditions including
organisations with leadership that encourages employees to innovate and create change
encourage the development of individual creativity at work (Jaiswal & Dhar, 2015; Sun et al.,
2014). Additionally, within a social environment, a team atmosphere that is safe, task oriented
(Agreli et al., 2017) and stimulates information sharing (Li et al., 2017) eases the process of
being creative. In a team, having team members with diverse task experiences (Fjaellingsdal
et al.,, 2021) and varied cultures (Tadmor et al., 2012) have been demonstrated to trigger
creativity. Brown and Paulus (2002) explain that group brainstorming with members of diverse
backgrounds allows the team to “search” within the associative memory of more people. The
generation of ideas with others prompt different searches within the semantic networks of
different team members, and thus increase creativity. In general, studies have shown that any
context that supports the development and engagement in creativity must embrace trust,
safety, information sharing, and support for learning (Jehn & Bezrukova, 2004; Van der Vegt
& Bunderson, 2005).

In terms of the disciplinary context, there are some beliefs about creativity being

33



synonymous with the arts (e.g., Kampylis et al, 2009; Newton & Beverton, 2012). The study
of creative genius from various disciplines such as Einstein, Vincent Van Gough and Gandhi
has demonstrated that creativity does not only reside in the arts but also in science and social
sciences (e.g., Gardner, 1993). This shows that subject matters or disciplines may play a part
in provoking creative behaviours depending on the individuals’ specific strengths. In fact, it
has already been demonstrated in past studies that individuals who exhibit creativity in one
domain may be less adept at performing creativity in another domain (e.g., Conti et al., 1996;
Ivcevic, 2007; Baer, 1996), although some studies demonstrate otherwise (e.g., Qian et al.,
2019). Regardless of the findings, the idea to be highlighted here is that subject matters may
be a factor for one to exhibit creative behaviour; these subject matters do not limit to the arts.

The sociocultural perspective examines how creativity emerges as a result of
collaboration among individuals. Empirical findings stemming from the sociocultural view of
creativity report that creativity is a co-constructed process (Kenny, 2014; Rojas-Drummond et
al., 2008). The key enablers of creativity through a co-constructed process include having a
challenge that team members can collaboratively resolve, turn taking, negotiating
perspectives (e.g., Goodwin, 1995; Kenny, 2014; Rojas-Drummond et al., 2008; Roschelle,
1992) and active listening (Rock, 2008). Kenny (2014) argued that having a challenge
throughout a task sustains membership and interest. Being able to take turns and negotiate
perspectives obligate group members to listen to each other, to learn from each other and to
achieve mutual scaffolds through each other’s contribution (Goodwin, 1995; Rojas-Drummond
et al., 2008; Roschelle, 1992). Rock (2008) found that active listening during teamwork prevent
individuals from being protective and defensive and help them expand their creative thinking
through negotiating and integrating ideas from each other (Rojas-Drummond et al., 2008). The
co-constructive process of creatively solving open-ended tasks with multiple solutions,
requires an open mind towards diverse ideas contributed by the team members (Rojas-
Drummond et al., 2006).

In summary, the environmental factors such as trust, team atmosphere, resources
adequacy, and behaviours that are respectful and open to diverse opinions can lead to the
development and enhancement of creativity in a social organisation or setting. Studies
examining creativity from the sociocognitive view largely rely on correlational analysis based
on self-report surveys. Therefore findings in these studies do not provide insights to how
individuals experience creativity in their environment. Conversely, research studying creativity
from the sociocultural view is largely qualitative through analysis of discourse in a collaborative

setting. The analysis of discourse provides detailed understanding of effective dialogue for
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creativity.

2.4.4 Output Approaches to Creativity

While it is crucial to examine the individual and contextual factors that influence
creativity, it is equally important to understand the outcomes that are accepted as being
creative. It has been widely agreed that the outcome of creativity should include novelty and
usefulness (e.g., Amabile, 1988; Boden, 2004; Cropley, 1999; Kilgour, 2007; Mumford, 2003).
Novelty refers to the degree of newness of an output; usefulness refers to the appropriateness
or functions of an output. Kilgour (2007) proposes that only an idea of high level of originality
and high level of usefulness can be deemed creative. However, when relating creativity to
problem-solving, novelty is multifaceted where it can be a totally new insight (productive
thinking), or something adapted or identically reproduced from past knowledge and
experiences (reproductive thinking). Therefore the creative solutions can be entirely or
partially novel and appropriate to address the target problem.

Previous studies examining creative outputs can be categorised into two categories —
eminent creations of reputable creative genius, and non-eminent creations produced by
general individuals. Studies examining eminent creations produced by creative genius mainly
objectively quantify the impact of these genius’ creations (e.g., Catell, 1903, cited in
Cassandro & Simonton, 2003; Simonton, 1991). Objective quantification is conducted by
measuring the amount of attention each creator received through a reference work such as
biographical dictionary and encyclopedia. This measurement consequently produces ranking
of different influential people in history. Although this method has produced reliable coefficients
in various studies across cultures, it could neglect creative outputs (Cassandro & Simonton,

2003) by ordinary people that have yet to achieve eminence.

Evaluation of the quality of creative outputs produced by general individuals is usually
done in two ways. The first way is getting the domain or field experts to judge the creative
outputs. Experts in the field usually judge creative outputs by independently rating the outputs
using their expert knowledge and experience of the field (Cropley et al., 2011). This judgement
technique, known as the Consensual Assessment Technique (CAT), has high inter-rater
reliability with a panel of fewer than 13 judges (Baer et al., 2004). However, the key issue
around CAT is that the domain-appropriate experts judge creativity based on their own
judgment without the same expectations, where the judgers decide their own criteria
independently instead of sharing the same criteria for evaluation. Therefore although this
technique has high inter-rater reliability, this makes it challenging to clarify the qualities that a

creative output is expected to exhibit. The second way of appraising creative outputs produced
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by general individuals is through a within-sample comparison where the creative outputs within
the population involved in the study are compared (e.g., Dumas et al., 2016). Similarly, this
evaluation is done based on rarity instead of basing it on a set of criteria. This means that only
outputs with rare elements are considered creative. Neither the CAT nor the within-sample

comparison provides a universal, explicit criteria to guide the assessment of creative outputs.

Creative outputs, whether by eminent creative geniuses or the ordinary person, have
been conceptualised using the notions of p-creativity and h-creativity (Boden (2004). P-
creativity, which is known as “personal creativity” appreciates outputs that are new or useful
to the creators themselves but may not necessarily be new or useful to the wider society or
field of work. On the other hand, H-creativity, known as “historical creativity,” appreciates
outputs that are revolutionary. The p-creativity and h-creativity dichotomy has also been
proposed, albeit using different terminologies, by other theorists such as Kuhn’s (1970) normal
science and revolutionary science and Maslow’s (1967) primary and secondary creativity. P-
creativity is also known as the little-c, or everyday creativity, while h-creativity is also known
as the Big C creativity. The evaluation of creative outputs based on the p-creativity/little-c
creativity and h-creativity/Big C creativity can be narrow as other elements of creativity that do
not fall under any of these two categories will be neglected (Kaufman & Beghetto, 2009). To
address this limitation, Kaufman and Beghetto (2009) broaden this dichotomy to the 4-C
model. The 4-C model comprises four levels of creativity, namely mini-c, little -c, pro-c, and
Big C creativity. Mini-c is to recognise the “genesis of creative expression” (Begetto, 2009, p.
2) that may not be readily recognizable, but is meaningful to the creators themselves. Little-c
is to acknowledge creativity that is recognisable among a peer group. Pro-c is to identify highly
accomplished creativity that has not yet achieved the eminent level. Big C is to award the
eminent level of creativity such as Einstein’s creative outputs. The 4-C model aims to
recognise the different levels of creativity especially in learning. While these different levels of
creativity might be useful in the context of teaching and learning, they have yet to be

empirically validated.

In general, although creativity has always been assessed through its output, it seems
that novelty and usefulness have been evaluated subjectively without criteria that are generally
agreed upon. Nevertheless, it may be appropriate to posit that whether a creative output is
assessed based on its novelty or usefulness, both novelty and usefulness of a creative output
may be gauged against the continuum of personal and historical creativity. In sum, without a
systematic understanding of creative outputs, it is likely to be challenging for educators to

describe and assess students’ creative outputs.
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2.5 Conclusion

Creativity is a multifaceted concept that has undergone a drastic evolution —from being
regarded as God’s possession and an exceptional ability bestowed to only on a few
individuals, to being accepted as everyone’s ability that can be nurtured by the environment.
Creativity is triggered by the need to solve a problem (Tan et al., 2009), particularly real-world
problems that do not have an existing solution (Mumford et al., 1991; Tan et al., 2009).
Creative problem solving could exist in a continuum — some problem solving relies on existing
solutions, but some require certain levels of novelty to enhance the original solutions
(Sternberg, 1999). In any case, the ability to come up with new and useful ideas applies to a
wide range of problem situations. Additionally, not all problems need to be solved through
breaking conventional perceptions. Novel solutions are needed when existing solutions are
unable to address the issue. At the individual level, creativity has been associated with one’s
cognitive processes such as intelligence, divergent thinking and metacognition, as well as the
affective dimensions such as openness to experiences, motivation, intuition and the ability to
attain the state of “flow”. At the contextual level, creativity may be enhanced or hindered due
to conditions posed by the environment. At the output level, creative solutions are generally
evaluated based on their novelty and usefulness. Both novelty and usefulness can be
examined through taking into consideration the value of the solutions — whether the value is

situated in the creator themselves, or in the society or the world.
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CHAPTER THREE

LITERATURE REVIEW

Creativity and Education

3.1 Introduction

This chapter extends the understanding of creativity and creativity research to the
context of education. The focus of this chapter is to discuss and understand (a) theories
related to creativity in education, (b) how creativity is perceived by educators and students
and the (c) methodological considerations that should be taken in this study.

3.2 Creativity in Education

In the context of education, the discussion of creative teaching revolves around
teaching creatively i.e., using innovative teaching approaches to enhance learning, and
teaching for creativity i.e., teaching to develop student creativity (Jeffrey & Craft, 2004;
NACCCE, 1999). Beghetto (2017) expands these two views of creative teaching by adding
the dimension of “teaching about creativity” i.e., teaching what creativity is. As creativity is a
confluence of both the individual and contextual factors, educators need to be aware that

nature and nurture are complementary in teaching and supporting creative capability.

3.2.1 Teaching about creativity

Teaching about creativity refers to teaching students what creativity is and what it entails.
It requires the Pedagogical Creative-Domain Knowledge, PCdK (Beghetto, 2017), a combined
use of creative domain knowledge (knowledge about key concepts and findings of creativity)
and pedagogical knowledge (knowledge of teaching methods and their use in relation to
learner and contextual variables). Educators who teach about creativity are expected to teach
and demystify the concepts of creativity (Beghetto, 2017; Olson & Zanna, 1993; Plucker &
Dow, 2010). To teach the concepts of creativity, educators need to be acquainted with the key
concepts, theories of creativity and research findings about effective pedagogy for teaching
creativity. To demystify the concepts of creativity, they are responsible for clarifying and
demonstrating that creativity does not reside only in the arts domain; creativity involves
applying previous knowledge and breaking conventions to generate partially and entirely new

solutions; creativity does not only emerge from the “aha” moment, but can also emerge
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through strategic thinking; creativity does not only refer to solutions that create a breakthrough
in humanity, but also solutions that are new and useful to the creators themselves. They are
expected to explain to students the different perspectives of creativity i.e., the cognitive and
affective processes involved in creative attempts, the contextual conditions that affect creative
behaviours and what makes an output to be considered creative. The key emphasis of
teaching about creativity is placed only on teaching the content of creativity. It is about
teaching the content of creativity effectively (Beghetto, 2017; Olson & Zanna, 1993; Plucker &
Dow, 2010). Whether or not the content is taught in a creative manner is not the focus of this

type of creative teaching.

Teaching about creativity can be approached in two ways. The first is through making
creativity as a standalone module (Plucker & Dow, 2010). The second is by integrating
creativity into a particular subject matter. Both approaches to teaching about creativity have
rarely been examined. When creativity is taught as a standalone subject or module, educators
teach students concepts, theories and findings about creativity. They also apply teaching
approaches that help students learn and understand the topic of creativity and help students
determine which concepts or theories are relevant to them (Plucker & Dow, 2010). When
creativity is taught through a particular subject, educators need to be equipped with the
knowledge about creativity in relation to the subject matter being taught. For example, if the
subject matter is engineering, not only do the educators support learner on the understanding

on engineering, but also teach how creativity may be manifested in the context of engineering.

Teaching about creativity, whether it is approached as a standalone module or infused
into another subject, can be assessed through the changes in students’ knowledge and
attitudes about creativity. These assessments could be students’ performance on
assignments, examinations, and projects or a questionnaire about their beliefs of and attitudes
towards creativity (Beghetto, 2017; Plucker & Dow, 2010). Teaching about creativity has
received very little attention in creativity research. Of the very few studies done on teaching
about creativity, Plucker and Dow (2010) designed a standalone creativity course to teach
about creativity and investigated its effectiveness through examining students’ attitude
change, their ability to identify their strengths, their improvement on creativity, and their
awareness of personal and external factors related to creativity. Through the use of a
guestionnaire, observations, interviews and document analysis of textbook and syllabus, their
findings revealed that students’ misconceptions of creativity such as creativity is innate that
cannot be trained and learned, creativity is related to age and creativity is a fuzzy, soft
construct, reduced after the course. Students also believed that their creativity has been

enhanced after learning the topic of creativity. However, students’ improvement on creativity
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was only measured based on their perceptions instead of requiring them to demonstrate

creativity through producing an actual output.

Teaching about creativity is the concept received the least attention. Although creative
teaching has been advocated in the curriculum (e.g., Henriksen et al., 2017; Ulger, 2018),
these advocates usually refer to teaching for creativity and teaching with creativity without
emphasising the need for teaching what creativity is (teaching about creativity). Indeed,
creativity can be developed through innovative pedagogies and through educators’
demonstration of creative behaviour without explicitly teaching what creativity is; however, if
students are not taught to understand creativity and their own creativity, the process of

developing students’ creativity may be a hit and miss situation.

In summary, teaching about creativity is explicitly teaching students the individual and
environmental factors that stimulate and impede creativity. Educators who teach about
creativity will have to equip themselves with knowledge about creativity and pedagogical
knowledge to develop students’ creative capacity. Most importantly, to teach about creativity,
educators must first believe that creativity can be taught and learned.

3.2.2 Teaching for creativity

Teaching for creativity is to nurture students’ creative behaviours. Similar to teaching
about creativity, teaching for creativity can be achieved via standalone training programmes
that aim to develop creativity or promote attitudes for creativity. It can also be integrated into
any subject areas such as mathematics, science, technology and arts (Beghetto, 2017). When
teaching for creativity, educators focus on improving students’ creative thinking (Beghetto,
2017; Jeffrey & Craft, 2004; NACCCE, 1999).

Beghetto (2017) asserts that teaching for creativity requires Pedagogical Creativity
Enhancement Knowledge (PCeK). It is the ability “to enhance students’ creative attitudes,
beliefs, thoughts, and actions in the context of other academic subject areas or in standalone
creativity enhancement” sessions (Beghetto, 2017, p. 3). PCeK is an integration of
pedagogical knowledge with creativity techniques and strategies. When creativity is nurtured
in the context of a subject matter, students are provided with an opportunity to express
creativity in relation to the subject matter being taught. Beghetto (2017) provides an example
for teaching for creativity in the context of teaching elements of narrative. In this case, the
teacher might provide a list of different elements for students on the top of the matrix, including

setting, main characters, and conflict. The teacher then would invite students to offer examples
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under each column to represent a particular element of narrative (e.g., setting = remote island,
haunted house; main characters = a group of zombies, a group of children). Finally, the
teacher would provide students with an opportunity to express their creativity in the context of
the narrative by asking them to select examples from each category and write a unique story
based on those elements. Here, the students are encouraged to be creative and are given to
opportunity to express creativity. Similar practices like this example may take place in
everyday classrooms; however the concepts of creativity are not necessarily to be taught to

the students.

The example above shows that teaching for creativity requires educators to give
autonomy and agency to students through giving them choice to experiment with materials
(Cremin et al., 2015). Students should also be allowed to choose the topic they want to study
and the perspectives they would like to take (Cremin et al.,, 2006; Horng et al., 2005).
Additionally, nurturing creativity requires educators to provide space for students to explore
ideas and express creativity. To encourage students to generate and explore ideas, educators
are found to use open questions that allow for multiple responses (Horng et al., 2005), reduce
teacher speaking time (Cheung, 2013, 2016) and encourage students to take risks in
producing ideas (Gadja et al., 2017). While all these are important to develop creativity,
scaffolding has been demonstrated to be essential for systematically foregrounding relevant
knowledge and skills in a staged manner, when necessary (Gadja et al., 2017; Gardiner, 2017;
Gardiner & Anderson, 2018). Without support, the increased level of task difficulty will cause
anxiety in students. Consequently, students will be less engaged in learning (Gardiner, 2017,
Gardiner & Anderson, 2018). Furthermore, problem-solving approaches are found effective in
invoking creativity if it involves real-world problems (Lasky & Voon, 2011). As learning tasks,
problems determine students’ cognitive processes and knowledge structure (Doyle & Carter,
1984); thus problems should be ill-defined that allows for multiple solutions (Neber & Neuhaus,
2012). This is because ill-defined problems support knowledge transfer, which led students to
gain more elaborated and complete knowledge to solve problems (Hmelo-Silver & Pfeffer,
2004). The use of ill-defined problems has also been demonstrated to promote divergent
thinking (Getzels & Csikszentmihalyi, 1976; Lee & Cho, 2007; Maker et al., 2006).

There are several ways to assess teaching for creativity. If creativity is nurtured in the
context of a subject matter, students’ creativity can be assessed through developing rubrics
that assess both academic and creativity within the specific subject areas (Beghetto, 2013;
Beghetto, 2015). If creativity is nurtured through standalone creativity enhancement
programmes, the assessment could focus on appraising whether the participants show

improvement in their creative performance in terms of their cognitive skills and attitude as well
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as beliefs about creativity. These assessments could include evaluation of self-beliefs or self-
efficacy (e.g., Beghetto & Karwowski, 2017), divergent thinking tests (e.g., Guilford, 1968) and
the assessment of actual creative products or solutions judged by a panel of experts i.e., CAT
(e.g., Amabile, 1996), or a set of pre-determined criteria including novelty and usefulness
(Cropley et al., 2011).

Teaching for creativity through standalone creativity enhancement programmes has
received more attention in the literature than infusing teaching for creativity into a subject
matter. The common frameworks or approaches used in these standalone creativity
programmes include SCAMPER (e.g., Kamis et al., 2020), TRIZ (e.g., Dumas et al., 2016),
creative problem solving, CPS (e.g., Isaksen & Treffinger, 2004; Ulger, 2018), Design Thinking
(e.g., Atlan & Tan, 2020; Henriksen et al., 2017), and Goldfish Bowl method (e.g., Shirazi et
al., 2020). SCAMPER and TRIZ (Theory of Inventive Problem Solving based on the objective
Laws of Engineering System Evolution) are focused on developing ideation strategies or
divergent thinking. CPS and Design Thinking train students to define problems, generate
solutions and evaluate solutions. The Goldfish Bowl method is a discussion or role-playing
method in which a group of students sit together and are separated into an inner and outer
circle. In the inner circle (the fishbowl), students have a discussion or act out a scenario set
by the educator; in the outer circle, students listen to the discussion or role play and take
notes. After the discussion or role-play, the inner circle feedback their observations and
feelings as of how it went. The outer group will then provide their feedback to the inner group.
The two groups can be replaced. Finally, the whole group will discuss their performance and
learning points facilitated by the educator. However, these creativity enhancement
progammes have been criticised for promoting “general creativity” or “instant creativity”
because the creative techniques are usually taught in a decontextualised manner without
connecting them to the participants’ disciplinary areas (Baer & Garrett, 2010). In spite of these
arguments, previous research, through an experimental design, have found that these
programmes were effective in enhancing creativity in the area of fluency i.e., the number of
solutions produced (Shirazi, 2020; Ulger, 2018) and the originality of students’ solutions (e.g.,
Atlan & Tan, 2020; Dumas et al., 2016; Shriazi, 2020; Ulger, 2018).

Due to the limitations of standalone creativity programmes, several features have been
recommended as important to improve success of these programmes. These features include
the training should be lengthy, challenging to the participants, engage students in cognitive
processes relevant to creativity, inform students how principles and techniques of creativity
can be applied in different subject matters in realistic contexts (Beghetto, 2017). Based on

past studies that reported successful creativity training, the length of these trainings ranges
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from eight to 14 weeks (e.g., Henrikson et al., 2017; Ulger, 2018). Trainings that reported
successful outcomes also engaged participants in cognitive activities related to creativity such
as divergent thinking, problem definition, solution analysis and solution evaluation (Dumas et
al., 2016; Isaksen Treffinger, 2004). In addition, participants are taught to apply the creative
approaches in their professional domains (e.g., Dumas et al., 2016; Henriksen et al., 2017;
Kamis et al., 2020).

In past studies, so far, creativity has usually been measured based only on divergent
thinking performance i.e., fluency (the number of solutions generated), flexibility (the number
of categories in the solutions generated), elaboration (the details given to each solution) and
originality, through quantitative and statistical data analysis (e.g., Dumas et al., 2016; Shirazi
et al., 2020; Ulger, 2018). These studies did not describe or measure the quality of students’
creative outputs. Additionally, these studies generally do not attempt to investigate students’
use of creative strategies taught in the training programme. For example, Kamis et al. (2020)
employed SCAMPER to enhance creativity among fashion design students. However their
study only used interviews to examine which strategies within SCAMPER that students found
useful in creating original ideas, but not how these students actually used the SCAMPER
strategies when producing their creative output.

In sum, while teaching about creativity teaches and raises awareness about creativity,
teaching for creativity is to nurture creativity. Teaching for creativity requires educators to
create a conducive environment (e.g., offer students a choice; providing tasks that allow for
creativity, scaffolding creativity, teaching creative strategies to students) to stimulate and

equip students with the cognitive and affective capacities for creativity.

3.2.3 Teaching with creativity

Teaching with creativity or teaching creatively is to apply principles and techniques of
creativity to teaching. This form of teaching neither makes creativity as a subject or standalone
module, nor does it intend to incorporate creativity as a learning outcome of any academic
subjects. Instead, creativity is demonstrated in the teaching itself (Beghetto, 2017). Teaching

with creativity can occur in the context of teaching any subject matters.

Teaching with creativity necessitates an integration of creativity-domain knowledge and
creative pedagogical knowledge, or in short, CPDK (Beghetto, 2017). CPDK is necessary for
teaching any subject (e.g., science, economics) creatively to a specific group of students
(Beghetto, 2017) in a specific context determined by culture, social norms and learner

characteristics. This means that knowing how to teach science to the 12" grade students
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creatively may not mean that the educator is able to creatively teach science to a group of
undergraduate students. There are two important aspects in teaching with creativity. First,
educators have to employ innovative teaching approaches to achieve learning outcomes
(Jeffrey & Craft, 2004; NACCCE, 1999). Second, educators need to exhibit behaviours related
to creativity such as willingness to take risks, learn from mistakes, open to ideas and tolerant
of ambiguity (Beghetto, 2017). The fundamental concept of teaching with creativity in practice

is that the there is no deliberate focus on developing student creativity.

Like teaching for creativity, teaching with creativity involves allowing generation and
exploration of ideas (Gajda et al., 2017), scaffolding (Gajda et al., 2017; Gardiner, 2017;
Gardiner & Anderson, 2018), encouraging autonomy and agency (Cremin et al., 2006; Horng,
2005), and problem solving (Lasky & Voon, 2011). However, unlike teaching for creativity
where these practices involve a learning outcome that aims at developing student creativity,
the same practices in the context of teaching with creativity do not deliberately aim to nurture

student creativity. Instead, they aim for teaching the subject matter effectively.

Thus far in the literature, knowledge on assessment for teaching with creativity remains
scarce. Traditional methods like surveys and checklists are not dynamic enough to capture
the act of teaching creatively (Beghetto, 2017). For example, the creative ethos carried by the
teachers in the classroom is difficult to be captured using a survey or a checklist. Gajda et al.’s
(2017) study used observations to analyse the micro-level patterns of interactions amongst
teachers and students in classroom discussions. They found that teachers’ caring behaviour,
encouraging creativity and risk acceptance were positively related to students’ engagement,
ideation, and self-expression. These teachers explored students’ ideas and then used those
ideas to build discussion with the students. Conversely, teachers who asked known questions
that have a fixed answer, instantly moving to the next question, and dismissing unexpected
responses were found to hamper students’ creative behaviour. In general, assessing teaching
with creativity appears to be more complicated than assessing teaching about and for
creativity, because the creative behaviours educators exhibit and how these behaviours

influence students’ behaviours require a more micro-level analysis.

In conclusion, teaching about creativity is explicitly teaching all aspects of creativity
including individual (cognitive and affective) and environmental factors that stimulate and
discourage creativity, as well as the criteria for a creative output. Teaching for creativity is to
teach creative techniques to enhance students’ cognitive and affective processes for creativity

through providing a creativity-enabled learning environment. It aims at providing opportunities

44



for students to express and demonstrate creativity. Teaching with creativity requires educators
to express and demonstrate their creativity in their teaching activities without deliberately
allowing students to express creativity. Educators who teach with creativity demonstrate
creative personalities (e.g., encouraging risk taking, allowing exploration) and creative thinking
(use of innovative approaches) to achieve learning outcomes. They create a conducive
environment to enhance learning without focusing on developing student creativity. In general,
it is not necessary to apply all three forms of creative teaching simultaneously in any context,
and being able to exercise one form of creative teaching may not mean the educators
automatically know how to implement another two forms of creative teaching (Beghetto, 2017).
What is more important is that educators understand the existence and differences between
these different forms of creative teaching and are able to apply them for different pedagogical
purposes. Only a deliberate application of creative teaching, regardless of which form, assures

effective teaching and learning of creativity.

3.3 Beliefs and understanding of creativity

The three forms of creative teaching call for adequate understanding and beliefs about
creativity among educators. To teach about creativity, educators need to believe that creativity
is an important subject to be taught. They need to guide students to understand the concepts
of creativity, to help them believe in their creative potential and capacity. To teach for creativity,
educators need to strengthen students’ creative beliefs and attitudes through providing them
space for creative expression and teaching them a set of techniques that stimulate creativity.
To teach with creativity, educators need to demonstrate creative behaviours, which may only

be exhibited if they possess appropriate understanding of creativity.

Educators’ thoughts and ideas about creativity and how they apply them in teaching are
referred to as the implicit theories of creativity. Implicit theories or the collection of beliefs about
a particular concept could determine one’s attitudes and behaviours (Pintrich & Schunk, 2002).
Within the concept of creativity, different individuals hold different theories of the nature and
structure in describing creativity and creative people (Runco & Bahleda, 1986; Sternberg,
1985). Examples of these implicit theories include creativity is only associated with the Arts
(e.g., Krampylis et al., 2009), creativity can be taught (e.g., Maksic & Spasenovic, 2018), and
creativity is spontaneous (Mullet et al., 2016). These beliefs may differ in varied degrees from
how creativity is defined by creativity scholars (Sternberg, 1990). In the recent systematic
review of educators’ beliefs about creativity (Bereczki & Karpati, 2017; Mullet et al., 2016),
some beliefs projected by the educators do not reflect the explicit theories of creativity. For

instance, the belief about creativity residing in the arts is not advocated by any creativity
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experts. Instead, the creativity experts acknowledge that some people may exhibit creativity
in certain subjects or disciplines but may not be in others (lvcevic, 2007; Baer, 1996).
Additionally, educators always interpret the scholarly recognised creative traits such as non-
conformity and questioning of authority as misbehaviours. They instead appreciated students’

intellectual ability and social conformity (Mullet et al., 2016).

Educators’ perceptions of teaching and learning have been demonstrated to influence
actual practices in the classroom (Pajares, 1992; Richardson, 1996). Thus it is pertinent to
review research that examines the implicit theories of creativity held by both educators and
students. In the literature, more attention has been given to the educators’ perceptions of
creativity. These studies are mostly conducted with educators in the primary and secondary
education contexts. In spite of the limited research on creativity in the higher education
settings, this review provides some overview of the way in which creativity is understood by
the educators and students. In general, creativity has been viewed in relation to one’s thinking
processes, personality traits, contextual conditions, and the value of a creative output one

produces.
3.3.1 Creativity and Thinking Processes

Educators and students’ conceptualisation of creativity seems to prioritise the cognitive
processes for creative thinking. A large body of evidence shows that both educators (Liu &
Lin, 2014; Rodgers & Jones, 2017; Vedenpaa & Lonka, 2014) and students (Petocz et al.,
2009; Tsai & Cox, 2012) see creativity as a problem-solving process, i.e., to generate multiple
solutions to a problem. Thus far there has not been any findings that provide an extended
explanation on the participants’ association of creativity with problem solving. There is a lack
of information on whether the problem perceived by the participants are specific to any context
or discipline, or it is a broad term encompassing various disciplines such as problem solving
in the arts, science and in everyday life. There is also a lack of clarity on whether these
participants relate creativity to solving unprecedented problems, or solving well-defined,
routine problems. Similarly, it is unclear whether they viewed creativity as applying previous
knowledge in solving a problem or breaking preconceived conventions to arrive at a novel
solution. Nevertheless, these findings demonstrate that these participants’ views of creativity
in relation to problem solving has a close connection to divergent thinking, as they highlight
the multiplicity of solutions for a problem, instead of focusing on a single, correct response
(e.g., Rodgers & Jones, 2017).

Creativity is also perceived as the ability to imagine by both educators (Aljughaiman &

Mowrer-Reynolds, 2005; Turner, 2013; Zbainos & Anastasopoulou, 2012) and students
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(Ehtiyar & Baser, 2019; Newton & Beverton, 2012). However, these studies do not explain the
mechanisms involved in imagination that invoke creativity. Another view of creativity includes
making connections among ideas as perceived by the educators (Kleiman, 2008). The process
of making connections between things are believed to assist in finding new connections
(Kleiman, 2008). In the context of teaching and learning, making connections is associated
with educators’ ability to connect any subject or content to students’ perspectives or life to
make it relevant and meaningful to students (Cremin et al., 2015; Craft et al., 2014). It is also
related to the educators’ ability to connect learning content to real world contexts (Maksic &
Spasenovic, 2018). Unfortunately, such real-life connection has not been a common practice

among educators (Maksic & Spasenovic, 2018).

As discussed in Chapter Two, metacognition (e.g., Erbas & Bas, 2015, Vernon &
Hocking, 2014), intuition (e.g., Dollinger et al., 2004) and “flow” (e.g., Schutte & Malouff, 2020)
stimulate creative endeavours. However, these three aspects have not been prioritised by
educators and students in past studies. These could be the limitation in previous studies as
they are mainly quantitative in nature through the use of a questionnaire. The lack of
opportunities for participants to freely express their beliefs may have contributed to the lack of
details and comprehensiveness in previous findings. Additionally, while the association
between intelligence and creativity have been debated in the literature, educators’ attributing
students’ creativity to academic capability (Gralewski & Karwowski, 2013; Hong & Kang, 2010;
Konstantinidou et al., 2013) has been seen as a lack of understanding of creativity.

A key area to be highlighted here is that although creativity has been seen as various
thinking processes such as problem solving, imagining and making connections, what has not
been reported is the participants’ awareness of the varied degree in thinking processes that
enable creativity such as reproductive thinking, i.e., drawing from previous knowledge and
experiences and productive thinking, i.e., producing novel ideas or solutions (Mayer, 2013). If
these participants are not aware of these thinking processes, there is a likelihood that they
may not recognise and appreciate the importance of imitation in the process of developing
creativity. They may also only endorse creative outputs that are highly original instead of those
that have yet to achieve eminence. In the context of education where students’ creativity is
continually developing, being able to recognise both reproductive and productive thinking
processes is necessary and important among educators. This knowledge is particularly

needed for educators to exercise all three forms of creative teaching.
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3.3.2 Creativity and Personality Traits

While the literature shows that educators view creativity as a series of thinking processes
(Liu & Liu, 2014; Rodgers & Jones, 2017; Zbainos & Anastasopoulou, 2012), when asked to
describe creative individuals, educators and students tended to associate creative individuals
with individual personality traits. The traits highlighted in creative individuals include being
motivated (Horng et al., 2005; Jahnke et al., 2015; Pavlovic et al., 2013), empathetic (Craft et
al., 2014), passionate (Craft et al., 2014; Aljughaiman & Mowrer-Reynolds, 2005), open-
minded (Tsai & Cox, 2012; Jahnke et al., 2015), risk-taking (Tsai & Cox, 2012), reflective,
autonomous (Jahnke et al., 2015), curios (Aljughaiman & Mowrer-Reynolds, 2005; Pavlovic

et al., 2013), persevere and confident (Horng et al., 2005).

Motivation is a common trait possessed by both creative students and educators (Horng
et al., 2005; Jahnke et al., 2015; Pavlovic et al., 2013). Being intrinsically motivated makes
educators and students view any creative pursuits as enjoyable (Horng et al., 2005; Pavlovic
et al., 2013), satisfying and a personal challenge (Horng et al., 2005). As a result, they
constantly search for ways to accomplish goals differently. Another trait being associated with
creative students and educators is their passion or enthusiasm for their disciplines or learning
(Craft et al., 2014; Aljughaiman & Mowrer-Reynolds, 2005). Craft et al. (2014) found that
educators’ passion for the subject and for teaching drives them to yearn for knowledge in their
expertise and to make teaching captivating, inspiring and relevant to students. Through their
passion projected through teaching, they inspire students to develop enthusiasm for the
subject being taught (Craft et al.,, 2014). This parallels to teaching with creativity, where

student creativity can be inspired through the educators’ creative behaviours.

Besides, empathy and honesty are two other traits identified as associated with creative
educators. These two traits are less known in the literature. Craft et al. (2014) stress that
empathy guides creative educators to feel students’ feelings towards learning (e.g., fatigue)
and subsequently find different ways to help students engage and reengage with their lessons.
Additionally, educators who are honest in admitting their own weaknesses is believed to be
open to students’ views about their limitations, find ways to improve themselves and be willing
to build trust between students and educators (Craft et al., 2014). These two traits are
considered as important characteristics for educators to build positive rapports with students,

as good rapports promote a sense of security that mediates creative behaviours.

Although a series of personality traits relevant to creativity have been identified, there
have been some educators who associate creativity with students’ gender (Beghetto et al.,

2011; Gralewski & Karwowski, 2013) and age (Urhahne, 2011). Thus far, empirical studies on
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creative ability are inconclusive with reference to the impact of gender references (Baer &
Kaufman, 2008; Pagnani, 2011; Runco et al., 2010). Similarly, empirical investigations on
whether age matters in creativity have been scarce and inconclusive (Haavold, 2020;
Rietzschel & Zacher, 2015), as studies investigating age and creativity seem to demonstrate
that domain knowledge plays a more important role in creativity, which explains why older
individuals seem to be more creative (Chan & Zhao, 2010; Haavold, 2020). Therefore,
educators’ association of creativity with gender and age would not help in facilitating the
teaching and learning of creativity. Additionally, some educators still believe that creativity is
a born characteristic possessed only by a minority of people (Konstantinidou et al., 2013;
Lasky & Yoon, 2011; Tomasevic & Trivic, 2014). This therefore calls for a need to develop
more empirical findings to show that creativity is not just innate but can also be learned and
taught. This evidence can be used to address educators’ beliefs and mindset about creativity
and education. In sum, the understanding of personality traits in creativity is particularly
important for educators to develop awareness of traits that are crucial to provoke creative
thinking among students, instill positive traits in students that support creativity, and to
demonstrate these traits in the classroom.

3.3.3 Creativity and Contextual Conditions

Environmental factors play a crucial role in supporting the development of creativity in
education. These factors can be related to the home environment and work environment.
Home environment has been perceived to facilitate the development of creative behaviours
(Horng et al., 2005). However, factors related to home environment have yet to be clearly
specified. Work environment factors are resources in the teaching and learning context that
enable creativity. These resources include ICT facilities and curriculum that advocates
creative teaching (Scott, 2015; Tomasevic & Trivic, 2014). Several conditions are perceived
to disparage creative attempts. First, overloaded curriculum and heavy workload do now allow
sufficient time for incorporating creativity in lesson preparation (Kampylis et al., 2009; Scott,
2015). Consequently, time pressure does not allow educators to indulge in the creative
thinking process. Secondly, large class sizes that suppress student engagement is perceived
to constrain student creativity (Hong & Kang, 2010; Kampylis et al., 2009). Thirdly, the lack of
freedom and autonomy given to educators is perceived to oppress creativity as it does not
encourage educators to experiment with innovative teaching (Hong & Kang, 2010; Kampylis
et al., 2009; Kleiman, 2008). Finally, although there is a general belief that creativity is a
teachable skill to everyone (e.g., Henriksen & Mishra, 2015; Hong & Kang, 2010; Maksic &
Spasenovic, 2018), there have been confessions among the educators that they lack

knowledge about creativity (Hong & Kang, 2010) and they do not have the skills to teach and
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assess creativity (Hong & Kang, 2010; Kampylis et al., 2009; Konstantinidou et al., 2013).
These educators acknowledge the lack of training and skill development (Cheung, 2012;
Cremin et al., 2015; Kampylis et al., 2009) as a barrier to creativity.

Although it has been acknowledged that creativity transcends disciplines and domains,
it is still common for educators (Krampylis et al., 2009; Zhou et al.,, 2013) and students
(Kampylis et al., 2009; Newton & Beverton, 2012) to relate creativity mainly to the arts
(Kampylis et al., 2009; Newton & Beverton, 2012; Zhou et al., 2013). The general belief was
that the arts-related subjects such as music, English, arts and Drama offer more opportunities
for creative thoughts and expressions (Krampylis et al., 2009) and that creativity is easier to
be manifested in these subjects by nature (Newton & Beverton, 2012; Zhou et al., 2013). This
constrained association of creativity to only the arts would limit opportunities to design an
engaging and creatively stimulating curriculum (Mullet et al., 2016). Consequently, students

may not be given equal opportunities to explore and express creativity in other subjects.

Within the students’ beliefs about the contextual concerns of creativity, past studies
found that while students believe that a supportive education climate and stimulating teaching
activities nurture their creative behaviour, these conditions are perceived to be lacking in
practice (Ehtiyar & Baser, 2019; Maksic & Spasenovic, 2018). This is not surprising as
educators are found to have yet to be ready for creative teaching due to the lack of support
for creative teaching (e.g., Kampylis et al., 2009; Konstantinidou et al., 2014).

When it comes to the sociocognitive perspective of creativity i.e., the contextual
characteristics that affect creativity, past findings have shown that educators prioritise the
availability of resources, such as autonomy (e.g., Hong & Kang, 2010; Kampylis et al., 2009),
facilities (e.g., Scott, 2015) and training (e.g., Cheung, 2012). Other factors such as team
characteristics (e.g., diversity in team members) and atmosphere (e.g., safe, trusting,
collegial) have not been highlighted in those studies. Additionally, the sociocultural perspective
of creativity has rarely been studied too. Craft et al.’s (2014) study found that creativity is
believed to emerge when educators’ pose questions to students. However, there is not enough
information to understand how creativity develops from other elements of interactions and
social engagement among individuals in the learning context. Although studies investigating
the co-constructive process of creativity have identified factors that promote creativity such as
negotiating perspectives (e.g., Kenny, 2014; Rojas-Drummond et al., 2008) and active
listening (Rock, 2008), educators and students involved in past studies rarely demonstrate
understanding of the roles these factors play in facilitating creative behaviours. Understanding
contextual conditions relevant to creativity is crucial is it supports educators to teach about the

environmental factors for creativity, and to set up conducive environments for learning when
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teaching for and with creativity.

3.3.4 Creativity and the Value of Its Outcome

Just like other disciplines, creativity has also been associated with originality or novelty
by educators (Hong & Kang, 2010; Horng et al., 2005; Jahnke et al., 2015; Kleiman, 2008)
and students (Ehtiyar & Baser, 2019; Petocz et al., 2009; Tsai & Cox, 2012). However, how
originality could be demonstrated in teaching and learning is not always clearly explained in
the literature. Thus far, there seems to be no consensus to what constitutes originality in
students’ learning output. Educators often rely on intuitive judgment when assessing the
originality of students’ work (Myhill & Wilson, 2013). In spite of these ambiguities, Kleiman’s
(2008) study revealed that lecturers define originality of students’ outcome in various degrees,
ranging from something modestly new to the creator themselves to something that is ground-
breaking which leads to a paradigm shift. Kleiman’s (2008) findings align with the assumptions
of existing creative concepts and frameworks which propose that creative outcomes generate
values with varied degrees of eminence, ranging from personal to historical creativity (e.g.,
Boden, 2004; Kaufman & Beghetto, 2009).

Besides originality, usefulness or appropriateness is often required for an outcome to be
perceived as creative. While usefulness is valued by some educators (Daskolia et al, 2012;
Kleiman, 2008; Lasky & Yoon, 2011), it is rarely associated with creativity (Hong & Kang,
2010; Stone, 2015; Zhou et al., 2013). Similar to originality, there is no clear criteria to appraise
the usefulness of a creative outcome in the context of teaching and learning. However, Craft
et al.’s (2014) study suggests that creative teaching should enhance students’ understanding
and develop students’ creative thinking. In the literature, there is a scarcity of findings about

students’ views of usefulness or appropriateness as part of creativity.

Based on the literature discussed in Chapter Two, this study postulated that whether
creativity is conceptualised based on novelty or usefulness, a creative outcome can be
appraised against a continuum of personal to historical creativity. Apart from Kleiman’s (2008)
study, this awareness was not demonstrated by other educators and students. This may be
explained by their lack of awareness about the existence of both reproductive and productive
thinking in creativity. If creative outcomes are not perceived from a continual perspective, it
may be difficult for educators to appreciate and recognise students’ creative potential. Without
appropriate understanding of what creative outcomes entail, it may impart the wrong
conceptions of creativity and inappropriately disparage students’ outputs that do not reflect

high levels of creativity.
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In conclusion, from the research perspective, the scope of creativity research in
education seems to be narrower than creativity research in other domains. Studies are
conducted mainly from the I-paradigm perspective that focuses on the cognitive and affective
processes. While creativity research in general has now expanded to the we-paradigm, the
focus on this area is not yet apparent in creativity research in education.

3.4 Methodological Considerations for Creativity Research

Although educators and students are able to conceptualise creativity into different
perspectives i.e., thinking processes, personality traits, contextual conditions and outputs,
past studies usually focused only on one single dimension, either the individual or the
environmental factors instead of acknowledging the confluence between the two (Petocz et
al., 2009). This constraint could be due to the methodologies used. Past studies commonly
use questionnaires to examine beliefs about creativity (e.g., Aljlughaiman & Mowrer-Reynolds,
2005; Gralewski & Karwowski, 2013). Consequently, the predetermined constructs in
guestionnaires would not have allowed these studies to explore other beliefs about creativity

beyond the preselected constructs for investigation.

Moreover, sampling in past research is a limitation. Craft et al. (2014) pointed out that
past studies examining educators’ beliefs about creativity rarely examine the lived experiences
of creative educators and students. Studies investigating beliefs of creativity among general
educators have found that these educators encountered problems regarding assessing
creativity (Kampylis et al., 2009; Konstantinidou et al., 2013) and that creativity has been
perceived to be constrained by institutional environments and students’ expectations
(Kleiman, 2008). However, studies involving the creative lecturers found that these creative
lecturers believed that creativity is to be aware of the available tools and resources and mental
factors that are required to expand students’ knowledge (Craft et al., 2014; Jahnke et al.,
2015). These creative educators and students are found to provide a more holistic insight of
what creativity entails in the context of teaching and learning compared to studies that involved
general educators and students (Craft et a., 2014). To gain a deeper understanding of how
creativity is operationalised in the teaching and learning context, the selection of participants

needs to be taken into careful consideration.

Based on these points, it is important to provide opportunities for participants to
express their beliefs about creativity. This could be done via an open-ended questionnaire or

an interview. Additionally, it may be an appropriate move to include both general and creative
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educators and students to gain a more comprehensive insights into how creativity occurs in
the context of teaching and learning. While it is important to identify and understand the way
in which creativity is conceptualised among educators and students in general, it is equally
crucial to explore how creativity is understood and manifested in teaching and learning, which

is more likely to be holistically expressed by lived creative individuals in education.

3.5 Conclusion

In the context of teaching and learning, creativity can be inculcated in several ways.
First, educators could raise awareness about the individual factors (cognitive and affective),
contextual or environmental factors for creativity and how creativity can be considered as
creative (teaching about creativity). Second, educators could set up a conducive environment
to stimulate and nurture students’ cognitive and affective capacities for creativity (teaching for
creativity). Third, educators could create an environment for creativity by being the students’
role model and inspiration through demonstrating creativity cognitively and affectively
(teaching with creativity). Regardless of the means to inculcate creativity, recognising that
creative outputs comprise a range of values, from one that is personal to the creators
themselves to one that is historical is important. This is because acknowledging personal
creativity is crucial for appreciating and developing students’ creative potential. Positioning
creativity from the problem-solving perspective, this study viewed “problems” as an important
context or “environment” that could stimulate the cognitive and affective perspectives for
creativity. Therefore the “problems” presented in the classrooms determine the amount of and

the quality of opportunities for students to exercise creativity.

In conclusion, creativity needs to be inspired, nurtured, and explicitly taught to awaken
students to new possibilities by allowing them to transcend mundane experiences and
limitations. Creativity drives individuals from apathy to possibility, and most importantly,
transforms the way individuals perceive their own capabilities. In view of the importance of
nurturing creativity in education, a taxonomic framework for creativity that this study intended
to develop should be systematically organised to allow for teaching, learning and assessing

creativity in future.
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CHAPTER FOUR

METHODOLOGY

4.1 Introduction

This chapter provides an overview of the methodology used in this study. Previously
developed frameworks and taxonomies on creativity were based the cognitive, affective,
sociopsychology and the output dimensions of creativity. However, when researching
creativity, previous studies either adopted one or two of these dimensions but have rarely
incorporated all four dimensions into studying creativity. Additionally, these frameworks and
taxonomies are also largely theoretical in nature and have not been examined empirically.
This study therefore attempted to address this limitation by developing a taxonomic framework
from multiple dimensions of creativity that will be subsequently developed and refined through

empirical investigations.

This study comprised four specific investigations. The specific details of the
methodology used in each investigation will be provided in their respective chapters i.e.,
Chapters Five, Six, Seven and Eight. This chapter begins with an explanation of the
philosophical stance taken in this study i.e., the research paradigm, epistemological,
ontological and axiological positions of this study. It then discusses the choice of research
design and the different phases involved in this study. The chapter then explains the
instruments used to collect data, analyse data, the way in which trustworthiness was enhanced

and the ethical considerations in this study.

4.2 Philosophical Perspective of the Study

4.2.1 Research Paradigm

Paradigm is a set of beliefs and values that guide researchers to choose the most
appropriate approaches to study a particular phenomenon and interpret their data (Saunders
et al., 2016). In this study | chose a pragmatic paradigm because it “focuses on ‘what works’
as the truth regarding the research questions under investigation” (Tashakkore & Teddlie,
2003, p. 173). This research explored the “truth” from the perspective of lecturers and
students. | aimed to develop a creativity taxonomic framework that is not just based on

recommendations by creativity scholars but supported by the lecturers and students’
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understanding of creativity. In line with the pragmatist perspective, my study employed a
combination of qualitative and quantitative methods to address the inquiries of this research.
This study acknowledged the challenge that the concept of creativity is abstract and complex.
Therefore, multiple stages of investigation and multiple sets of data were necessary. The study
employed mixed methods using a survey, interview and problem-solving task with

introspective, retrospective and self-reported information.

4.2.2 Epistemology

Epistemology is about the nature of knowledge and the processes undertaken to
approach the sources of knowledge (Saunders et al., 2016). In this study, knowledge is viewed
as constructed and interpreted based on experience (Kaushik & Walsh, 2019) and reasons
(Brandon, 2011). Therefore the findings interpreted throughout the study were constantly
developed through to critical evaluation, refinement and revision (Brandon, 2011). In this
study, the meaning of creativity was developed based on multiple perspectives. It was first
developed based on the meaning constructed from the literature, followed by the meaning
constructed by higher education students and lecturers across disciplines

4.2.3 Ontology

This study took a non-singular ontological perspective, which suggests that there is no
single reality because every individual has their own interpretations of the reality (Kivunja &
Kuyini, 2017). The phenomenon investigated in this study i.e., creativity, can be defined from
many perspectives — there is no single notion about creativity. It could be understood
differently by different individuals due to different roles, expertise, experiences and cultural
backgrounds. As a result, | needed to select different participants i.e., lecturers, students as
well as creative lecturers and students from different disciplines to unravel how creativity is

exercised in teaching and learning.

4.2.4 Axiology

Axiology is concerned with the values, norms and beliefs that researchers hold and
the role they play in the research (Collis & Hussey, 2009). This study investigated the
participants’ conceptions of creativity, their views of the taxonomic framework and the use of
the taxonomic framework in a problem-solving task. Due to the concern about perceptions and
engagement with the framework, the values, beliefs and impacts of the researcher could
render the research process to be biased and value-laden. The participants may respond in a

way that they think the researcher may want them to respond. Additionally, they may not be
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able to be honest as they may be concerned about them being judged or examined. To
minimise these potential biases, | constantly reminded the participants in all phases that the
objectives of the study was to understand their perceptions of creativity and to gain their
feedback to improve the taxonomic framework. | assured them that this study did not assess
their views of creativity, and that their identity would be masked.

Additionally, for the problem-solving task, the major concern was the Hawthorne effect
i.e., tendency for the participants to modify their behaviour because they are aware that they
are being studied (Gale, 2004; Sommer, 1968). They may not honestly articulate their thoughts
during the problem-solving process due to my presence. To address this possibility, |
emphasised that the research was not about assessing their performance in the task; instead
it was to help me explore the thinking process involved in problem solving and to find out from
them how | could improve the taxonomic framework. Moreover, | also used different methods
i.e., protocol analysis, pair discussion and stimulated recall to triangulate data from these

different sources.

4.3 The Research Design

This study adopted a mixed-methods design for two reasons. First, the integration of
gualitative and quantitative data helps to achieve a more complete understanding (Bryman,
2006; Creswell & Tashakkori, 2008) of creativity. In this study, | quantified the higher education
participants’ understanding of creativity and their views of the taxonomic framework to gain an
overall perception of creativity in the higher education context and the relevance of the
framework in this study. | also investigated these areas further through a qualitative means to
gain an in-depth understanding of creativity and the relevance of the taxonomic framework.
Additionally, | explored the thinking process involved in creative problem solving and the way
in which the framework facilitated creativity through a qualitative means. Second, | needed
both the quantitative and qualitative methods to enhance the credibility of the findings of this
study (Bryman, 2006). In this study, | chose a multiphase mixed-methods design. This design
combines both sequential and/or concurrent strands (Creswell & Plano Clark, 2011). In a
multiphase design, a problem or topic is examined through a series of phases or separate
studies. Each phase requires different research methods and participants (Creswell, 2012).
This design was selected for several reasons. Firstly, the multiphase design can be used for
developing a programme or evaluation (Creswell & Plano Clark, 2011). In the process of
developing the taxonomic framework, this study needed to explore the concept of creativ