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Chapter

Perspective Chapter: New
Approaches to the Assessment of
Domain-Specific Creativity

Zehra Topal Altindis

Abstract

Science and technology getting continue to advance, the true wealth of our
civilization will manifest in human creative output. Accordingly, technological devel-
opments offer great opportunities for creativity researches and assessment of creativ-
ity. While there are studies in the literature on the creation of computer-based creative
products on the one hand, studies on whether creativity can be evaluated automati-
cally or not, on the other hand, have started to attract attention. In addition, field
experts turned to new research to understand whether creativity assessment could
be automated and measured more quickly and qualitatively, and to explore whether
this calculation method could be standardized. Researches conducted in the last
10 years have shown that computational approaches towards semantic distance have
made significant contributions to the field both in theory and in practice. However, it
can be said that there are very few studies that measure creativity based on semantic
distance. This chapter presents a brief overview to discuss whether a computer-based
measurement tool that can perform automatic calculations can be used in the evalua-
tion of linguistic creativity in light of the evidence obtained from the literature.

Keywords: creativity, assessment of domain-specific creativity, tests of creative
thinking, semantic distance, latent semantic analysis, This chapter is converted from
some part of author’s PhD thesis

1. Introduction

“Without knowing the force of words, it is impossible to know more.”
Confucius

Although, there have been tremendous studies on creativity over the decades, it can
be said that there are many treasures that can be found in “the mining of creativity”.
Over the years, both the development/change process that humanity have been through
and the technological advancements have resulted in the formation of various resources
ranging from the definition to the evaluation of creativity. Despite these advancements,
as each era brings its own needs, new necessities are occurring in the field of creativity.
One of the necessities can be said to develop a web-based automatic scale to evaluate
fairly the potential of the twenty-first century individual called as digital native. In this
1 IntechOpen
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chapter of the book, the questions tried to be answered: “What quantitative measures
of semantic distance applied in research tell us about creativity or domain-specific
creativity? Why is LSA getting be popular in recent research? Is LSA scores successfully
predicted the average human creativity scores?”. In addition, the definition of creativ-
ity, the tendency of creativity studies through the process, the studies about the evalu-
ation of the creativity, the automatization about the evaluation of the domain-specific
creativity and the usage of LSA and the related knowledge were discussed.

1.1 The potential that humanity has and cannot be defined: creativity

“The beginning of wisdom is to call things by their right names.”
Socrates

If the invention of writing is a turning point for the history of humanity, the speech that
Guilford gave in the 1950s in American Psychological Association is the same for modern
creativity studies. It can be said that this speech had an impactful effect on the domain
experts. Before the speech of Guilford, the researches related to creativity were only % 0.2
in the Psychological Abstract index [1]. However, after this speech, it can be seen that both
the amount of the studies and the results of them have increased in the field of creativity.

Recently, there are many definitions, theories, methods and scales available in the
field of creativity. To begin with the definitions, Treffinger [2] has reviewed over 100
definitions in the field. Some of researchers has compiled 101 contemporary defini-
tion proposals from the children and the adults [3]. Despite so many definitions,
as the studies of creativity cannot present a clear definition, this situation leads to
inconsistent results [4]. This problem in the field of creativity can be likened to blind
men and the elephant issues. When the recent studies are looked into, there is a wide
range of discussions in the topics of like Covid-19 [5], defining oxytocin level [6],
migration studies [7], creative process studies [8] using blind men and elephant issue
for explaining. The blind men and elephant issue is based on the artwork of famous
calligraphy artist Hanabusa Itch6 (see more detail in [8]). In this artwork, a group of
blind men tries to understand and define an elephant by touching its body but they
have limited knowledge during this process. The shortage of knowledge leads them to
make wrong or limited guesses. Similarly, this metaphor reflects the situation of the
creativity field. Although, the studies focus on the different viewpoints of the creativ-
ity, the sum of the studies can be worthy for understanding the creativity.

When we look into the studies focusing on the theory and methods of the creativ-
ity, the most well-known classification in the field is seen to be the 4P Framework
of Creativity (process, person, product, press) [9]. The other noticeable theories
and models in the field can be listed as Associative Theory: stimulus-response (S-R)
perspective [10], Structure of Intellect Model (SOI) [11], Incubation and Intuition
[12, 13], Componential Model [14], Geneplore Model [15], Investment Theory of
Creativity [16], Systems Model of Creativity [17], Amusement Park Theory [18],
H-creativity [19], multiple levels of creativity (Big-C, Pro-c, little-c, and mini-c)
called The Four-C Model of Creativity [20], The 5A’s of Creativity: Person/Actor,
Process/Action, Product/Artifact, Press/Audience & Affordances [21] and more
recent one can be shown as the Minimal Theory of Creativity Ability [22]. All these
studies can be seen as concrete proof of the hard work that field experts do to under-
stand, evaluate and form the theoretical framework of creativity.

Creativity is studied for over a century, so there are many competing and comple-
mentary creativity tests in the field. It can be claimed that the situation is not pessimistic
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regarding the evaluations done to evaluate creativity. For instance, according to the
National Center on the Gifted and Talented, there are more than 100 techniques [3], 72
tests to evaluate the creativity by the center for creative learning, CLL [23] and Cropley
[24] stated that there are at least 255 creativity tests in the literature [25]. According to
Weiss, Wilhelm & Kyllonen [26], there are 228 identified creativity measures appearing
in the literature since 1900. The many competing and complementary creativity tests

in the field make it difficult for potential users to decide on their appropriateness. The
most widely used creativity tests in the literature are presented by grouping in terms of
4P of the creativity and schemed by using Coggle.it in the below:

Because creativity is multidimensional and can be represented with different view-
points, the way how creativity is defined affects how it will be measured and evaluated
[25]. For that reason, in which ways creativity is evaluated has been tried to be explained
in the above section. However, the scales that are known to measure creativity are usu-
ally limited in the sense of conception and psychometry. Moreover, as the choice of the
staff and the training of them increase the expense, it reduces the functionality of these
tests [27, 28]. According to Baer’s severe criticism, the future of these tests is indepen-
dent of their existence in the twenty first century or not is clearly suspicious [29].

1.2 The tendency of creativity studies in the process

Compared with the definition of creativity, it can be said that measuring creativ-
ity by using criterion-based objective rating scales is more difficult [30]. There are
hundreds of tests to evaluate the creativity in the literature [31]. The methods and
classifications used to classify and define the assessment types previously mentioned

have been tried to be explained above (see Figure 1). The way of the tendency of the
studies focusing on creativity has been explained below.

Sawyer [32] divided the studies related to the creativity into three categories. The
first category consisted of the studies focusing on the creative person and the features
of him/her; the second category consisted of the cognitive psychology experiments
in the 1980s and the studies focusing on the cognitive aspect of creativity; the third
category was defined as the studies dealing with the experiments conducted within
the scope of sociocultural and interdisciplinary approach in the 1990s. The recent
creativity studies focusing on the neurology and the computer-aided studies can
be seen as the fourth category. Just as Guilford criticized the field of psychology for
being indifferent to creativity, today, similar criticism is valid for the lack of studies in
the field of neurology and artificial intelligence. In the visual given below, the previ-
ously mentioned four processes are schemed and presented (Figure 2).

It will not be a good approach to think of these categories separately from each
other. Because science has a cumulative and progressive structure, it can be claimed
that the results of the former studies shape and contribute to the latter studies.

1.3 Where does the nose of the ship show? Is creativity domain-general or
domain-specific?

Due to the fact that the creativity’s own features, it is a quite generous field to do
studies for the field experts. Besides, it can be said that it gives directions to creativity
studies in each period. The field of the creativity has been a remarkable study field
focusing on a particular field or discipline within the last 15-20 years (see [29, 33-36]).
One of the reasons for this situation may be thought resulting from the fact that
whether the creativity is domain-general or domain-specific. In other words, the wheel

3



Creativity
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Figure 1.
Tests of creativity within the 4P framework.

Figure 2.

The tendency of creativity studies in the process.

of the ship has turned with an angle of 180°, and it is a sign of the fact that the nose of
the ship also turned from domain-general to domain-specific. Along with this informa-
tion, scientific creativity tests, artistic creativity tests, tests measuring the potential

of linguistic creativity can also be included into the roof of the scales recognizing the
creativity as domain-specific. Although, there are tests named verbal tests in the field,
the tests which measure the potential linguistic creativity are needed in the field.

2. Language & linguistic creativity

“The language is the infinite use of finite means.”
Wilhelm von Humbolt

It can be claimed that language, which is the common ground especially for
linguists, philosophers, sociologists, anthropologists, psychologists, educators, com-

munication experts and even computer scientists, Then we can ask the question that
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why the language means so much for many different disciplines? Language is a talent
representing a unique feature that is only special to human beings according to many
researchers [37]. In other words, language is a tool used for the service of thinking

[38] and also a tool aiding for making arrangements [37]. According to the writer of
the chapter, language is both the representative of the creative potential of the person
and a tool for expressing the creative potential of the person. Similarly, Holtgraves [37]
states that language can be seen as a tool, which can be used to achieve particular goals.

Just as language is known to have more than one skill (listening/observing, speak-
ing, reading, writing), creativity also has more ways/aspects. Because both of them
have multiple structures, language and creativity can be likened to each other. The
evaluation of these two concepts is very difficult because of the aspects they have.

It can be said that there are a great number of theories and models related to
the creativity in the literature. A similar situation may also be seen in the scientific
creativity (see [39-43]). However, the linguistic creativity does not have the same
richness [44] and unfortunately has a limited research database in the literature.
Furthermore, when the linguistic creativity is concerned, it is a limited perspective
to think of the studies of language teaching. Moreover, it can be said that there are
limitations in terms of the conceptual perspective.

The definition of language creativity varies just like creativity. For instance, there
are researchers who state that language is an ongoing creation, and those who state that
language can expand until the newly formed borders by exploring new resonances [3].
These definitions show that linguistic creativity has a turbulent history in the twentieth
century linguistic [45]. Not only the term of the linguistic creativity is a special gift or
draws an unexpected path with words but also it has a wide range of meaning starting
from the understanding of the linguistic creativity to the special usage of the term.
Variability is related with the concept of linguistic creativity. In other words, to be able
to create different language structures, the flexible association of the language units is
needed [46].

It can be said that if there is language in a place, there are also ideas. If there are
ideas, associations are also there because the relationships, which are based on the
associations, happen within the framework of the language person has. This situation
reminds us the words that Wittgenstein said: “The borders of our language determine
the borders of our World”. On the other hand, it can be said that the language skill has
both cognitive and social way. For instance, we benefit from language in our academic
life, doing our daily chores, communicating with people, analyzing the events we face
and use them through filtering personally and cognitively and as a result, we come to
an assumption or conclusion.

When real life problems are mentioned, as a solution of them, maths and science
based disciplines are remembered or there is a perception regarding of them. As
mentioned above, in the focus of the experience and problem takes place the lan-
guage. Thereby, it can be said that in the solution of every kind of problems, language
processes remain. For that reason, associations and analogies take place in the frame-
work of the domain-specific creativity.

3. The controversy face of the evaluations: creativity

The questions that what the creativity really is and if it is possible to measure
it or how the ideal evaluation scale should have always been discussed by the field
experts. In the field of psychology and psychometry, the persuasive and convincing

seen criterions are mentioned as the “validity” criterions. In this sense, a couple of
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validity kinds were defined. One of them is defined as “face validity” and it means
that the content of the test has a meaning for field experts. The second kind of valid-
ity is known as “construct validity”. This validity type means whether the content of
the test is based on the nature of the creativity. The third kind of validity is named

as “predictive validity” [47]. In this kind of validity, test should foresee everything
related to the creativity concept. For instance, to be successful in the field of life
needs creativity. Just like Weisberg’s [36] example pointing out that RAT measures the
potential of the creative thinking capacity: “If you want to determine the potential of
a good marathon runner, you should measure his capacity of lungs not his speed of
running”. Why shouldn’t we use the scales which will help the creativity integrate into
the education programmes or measure the potential of the creativity automatically?
Because the biggest service of an assessment tool is to determine the individuals who
have the potential of the creativity in the future?

3.1 The problem of the twenty first century: how the digital immigrants assess the
digital natives?

“Our task, regarding creativity, is to help children climb their own mountains, as high
as possible. No one can do more.”
Loris Malaguzzi

In the digital society changing fast, creativity is accepted as one of necessary basic
skills of the twenty first century for professional and personal success [20]. For that
reason, many countries have been focusing on the creativity in terms of their educa-
tion process more and more. It has been a primary subject to determine and develop
the creativity of the students in the early ages of them [48, 49]. So, reliable psycho-
metric tests are necessary to select creative individuals and determine the potential of
the creative individuals in the field [27, 28]. Consequently, the usage of the assessment
scales that will measure the potential of the creativity of the individuals and can
make automatic calculations, which are suitable for the conditions of the twenty first
century, is not a choice but a necessity.

Education and instruction environments can be defined as the places preparing
the individual for life. If it is the case, what kind of assessment scale(s) should we use
to measure the creativity of these individuals? Teachers are not always the right people
measuring or assessing the creativity in a best way. As an example of it, Torrance’s
[50] (the father of the creativity was an English teacher) 12-year-study can be given.
According to the result of the study, the relationship between the assessment and the
creative features of the students could not be found. The same students are seen to
have shown their creativity in their adulthood [51]. The reason for this matter should
be questioned. How much do teachers know their students? or how can teachers
choose the students who have the creativity potential? If the teachers are expected to
find answers for these questions, the system should also be regulated to serve for the
aims of the teachers. So, where is the basis of the current system based on? Let’s get
ready to find out by going back in time.

The organizational processes, which see the creativity as a concrete aim, are very
few. No matter thinking out of the box, being eager to take risk and being original are
the words that are uttered frequently, it is open to discussion whether the system and
decision-makers in the system truly want it. For example, the starting point of the
current school-based education is based on the book of “The principles of Scientific
Method”, which is a book by mechanical engineer Frederick Taylor written in 1911 to
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increase the productivity in the workplace. The “Taylorism” approach, which was put
forward in his book, still has its effect on the education system. The reason why this
approach had so much impact on the education can result from the fact that it was
supported by the father of the American psychologist Edward Thorndike. Taylorism
claims that the individuals should be placed based on their talents and supports the
idea that the scale of the system should be based on the speed. Because, the mea-
surement of the speed is easier than determining the individual’s talent on a field.
Therefore, to assessment people’s ability, they were looked into how much they were
fast. As a result of this, standardization was focused not on the individualism and
creativity [52]. The fact that how much this approach serves to meet the requirements
of the human profile needed in the twenty first century is open to discussion.

Individuals grown up as digital natives [53] and known as the twenty first century
individual, can be defined as game age or application generation [54]. If we want
to assess this age’s native, we should design a scale appropriate for the conditions of
this age. While assessing the creativity, we should get used to it. If not, as the digital
immigrants, how can we guide to the digital natives who have a great potential to
contribute their potentials to the universe?

When the scales are checked in the worldwide, it is clearly seen that using paper-
pen-tests have been replaced with the web based tests. This change shows itself not
only in the format of the tests but also in the process of the assessments (see [55]).
For example, PISA, which is a test applied globally, was planned to be in the computer
based environment and delayed to 2022 due to the global pandemic, but even so,
it is seen that the test was revised according to the needs and the conditions of the
period. The change in the application and assessment in PISA has also been seen in
the question styles. According to the announcement published on the formal website,

PISA 2021 Creative Thinking Drawing Tool
Practice

Refer to the information below and the design space on the right. DRAWING TOOL

The 2021 PISA Creative Thinking domain will include a drawing tool that will
be used to complete some of the questions. The information below provides
an overview of each of the features available. Features included in the tool
will vary by unit.

A recommended amount of time for completing specific questions will be
provided. You will be notified when you have spent the recommended
amount of time for the question.

Pointer: use this tool to select an element in the design space. You can
then move, rotale, resize, change, and remove the ur of the shape or
the outline of the shape.

Line: use this tool lo select a type of line.

Shape: use this tool lo select a shape.

A
a
D‘
La
T Fl
)
A,
W

Stamp: use this tool to select a stamp.

Text: use this tool to add text and to select font size.

Line Colour: use this tool o select the colour of a line or text.

Shape Colour: use this tool to select the colour of a shape.

Delete: to delete an element first use the pointer tool to select the element,
then click on this tool

Figure 3.
A question related to creativity in PISA.
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for the first time in the exam of PISA in 2022, students are expected to produce a
visual artwork instead of giving a written answer or choosing one correct answer to
measure the creative potentials of the students, The assessment includes open-ended
tasks in which the answers do not have only one single answer but many of them [55].
This means that collecting answers from many students in the world and gives the
hint of using computer-based (objective and automatic) assessment techniques. One
example from the question of the PISA is shared below (Figure 3).

In addition to this, the tendency of preferring the subjective assessment approach
to objective (and automatic) assessment is also observed in the field of creativity [44,
56-59]. This can be stemmed from the needs of the age. Furthermore, field experts
should be open to progressive approaches to accelerate the growth of the proofs
belonging to the assessment of the creativity [60].

4. New approaches to the assessment of domain-specific creativity

Computer-based analyses allow for objective methods to make an assessment of
the semantic-linguistic quality of narratives at the text level. In this regard, research-
ers have begun to explore the benefits of automated scoring approaches using
computer-based computational tools [33, 61-67]. One of these approaches is Latent
Semantic Analysis (LSA).

Being one of the automatic scoring approaches LSA, is a technique to extract
and represent sentences with mathematical or statistical calculation. LSA express
the ideas about that the similarities and differences in the meaning of words can be
influenced by the similarities and differences in the overall context in which the word
is there or not [68].

On the other hand, LSA is a language learning model in which meanings of
words are extracted from statistical analyses of large chunks of text. LSA determines
whether the words are related or not through analysis of the relationship between
words based on which words are frequently used together and which words are rarely
together [57, 69].

In addition, LSA is also used to measure the consistency of texts [70]. The aim
of LSA is to create a structure that shows the level of similarity between words
[69, 71]. With LSA, hidden connections in textual data are revealed. Unstructured
data must be converted to structured format so that LSA can be used. Thus, LSA
can be applied to any document stack whose syntactic and grammatical structure
is cleaned [72]. Also, Heinen and Johnson [63] found that LSA-based measures of
semantic distance relate to measures of novelty and appropriateness, measures of
creative output [34, 67].

4.1 Using semantic distance in assessing creativity

The semantic distance plays a role in various models about creative process
research in field. So, Latent Semantic Analysis is a popular computational method
to represent semantic distance in creativity research is through [65, 66, 69]. The role
of semantic distance in creativity is rooted in the associative theory of creativity
[10, 65, 73]. Therefore, the further a new concept moves away from a concept in
a semantic space, the newer or more creative it will be. This is consistent with the
“Associative Theory of Creativity,” which states that creativity involves the ability to
connect relatively weak or distant concepts to each other and to combine them with
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new and useful objects. That is, the greater distance there is between the concepts
produced, the newer combinations are produced and the more creative the produced
thing is [10, 65, 69].

Creativity involves the ability to associate relatively weak or distant semantic
components and to combine them into new and useful objects [74]. Researchers
focusing on creativity have long struggled with how to measure creativity [56].
Examining studies showing that creativity can be achieved through computational
processes, Boden [19] argued that it may be possible to create a program that can
create works of art or symphonies [36]. The literature contains studies suggesting
that computer-based and artificial intelligence supported creative products can be
developed [75-77] on the one hand and studies on whether creativity can be assessed
automatically [57, 58, 78] on the other hand. However, it is stated that there are lim-
ited studies on measuring creativity based on semantic distance [74]. For example,
the creativity literature does not include much research on estimating the originality
of an idea in a written work [44]. It is seen that there are just a couple of studies,
and they deal with behavior [79] and words or expressions as a creative way of using
language [80]. In addition, other studies in the literature show that writing quality
is associated with stronger reading skills [81-83], broader vocabulary [81, 84], grade
level [85], more flexible thinking skill [86], and level of knowledge on the topic to be
written about [87].

In the study conducted by Runco, Turkman, Acar, & Nural [88], one of the more
recent studies in the literature, the relationship between idea frequency and creativ-
ity is investigated. Another recent study [44] has incorporated new measurement
techniques (keyword study) into the assessment process of linguistic creativity. With
the computer-based keyword method used, yet another study [88] demonstrated how
creativity revealed itself in written works (products) and to what extent this method
reduced the time and effort cost in scoring multiple thinking tasks. Furthermore, the
tests administered to the participants were assessed by domain experts (subjective)
along with computer-based (objective and automatic) assessment, the new method.
The obtained assessment results were promising for the objective assessment in hand.

Researchers in the literature [89, 90] found that divergent thinking (DT) tasks
can be properly scored using LSA [72, 91]. The semantic word categorization per-
formance of LSA [92] is reported to be satisfactory and comparable to human per-
formance [65]. Additionally, LSA is preferred as it is objective, not based on human
judgment, which allows obtaining reliable results among users, measurable and
numerically applicable, grounded on a theoretical background, and justified [93] and
it offers a strong way for quantitative analysis [73]. It can be stated that these find-
ings show the usefulness and effectiveness of semantic distance measures to measure
domain-specific creativity.

5. Method

This chapter is a descriptive study. The method of research which concerns itself
with the present phenomena in terms of conditions, practices beliefs, processes, rela-
tionships or trends invariably is termed as “descriptive survey study” [94]. In addi-
tion, descriptive research is devoted to the gathering of information about prevailing
conditions or situations for the purpose of description and interpretation. This type
of research method is not simply amassing and tabulating facts but includes proper
analyses, interpretation, comparisons, identification of trends and relationships. It is

9



Creativity

Inter-
Survey Studies relationship
studies

Developmental Content
Studies Analysis

Figure 4.
Types of Descriptive Method.

concerned with the present and attempts to determine the status of the phenomenon
under investigation. The survey research employs applications of scientific method by
critically analyzing and examining the source materials, by analyzing and interpret-
ing data, and by arriving at generalization and prediction [95].

According to Pandey and Pandey [95], Types of Descriptive Method: Descriptive
method is divided into four parts. You may view the schematic below (Figure 4).

6. Discussion & conclusion

In this chapter, the context is discussed through the questions asked. What quan-
titative measures of semantic distance applied in research tell us about creativity or
domain-specific creativity? The application of such methods can potentially provide
a more quickly and objective measure of the output of creative thinking [65]. Why
is LSA getting be popular in recent research? LSA, unlike many other methods,
employs a preprocessing step in which the overall distribution of a word over its
usage contexts, independent of its correlations with other words, is first taken into
account; pragmatically, this step improves LSA’ s results considerably [69]. According
to Kenett [65], a growing number of studies are applying quantitative measures of
semantic distance in creativity research. In addition, more recently, LSA may have
inspired some researchers to examine. So, it may cause more recent research is getting
prefer to use LSA. Is LSA scores successfully predicted the average human creativity
scores? Yes, according to Forster and Dunbar [90], LSA scores successfully predicted
the average human creativity scores. and the success of this measurement technique
was confirmed with a scale independently judged by humans and shown to be a better
approximation of human responses than traditional measures.

Creativity has various definitions, theories and models and creativity can be
assessed in many ways as well. The many competing and complementary creativity
tests in the field make it difficult for potential users to decide on their appropriate-
ness. On the other hand, there is still a surprising gap regarding in the field about
computer-based (objective and automatic) assessment of creativity. However,
recently new developments as implementing new technologies [96], digitalization
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[97] and scoring or assessment methods [56, 98] have been proposed. Despite the
remarkable developments in technology, the literature on providing new scoring
methods to pioneering creativity tests is still sparse [26].

As a matter of fact, the doctoral dissertation of the author of the chapter also
includes the use of LSA in the automatic assessment of linguistic creativity [disserta-
tion writing process in progress]. It is thought that the study will make a humble
contribution to meet the need in the field. On the other hand, research focusing on
LSA continues to be added to the literature day by day. In this regard, using LSA
seems to be an effective method in the automatic/objective assessment of linguistic
creativity. In summary, in this section, it is aimed to raise awareness of the need for
computer-based (objective and automatic assessment) new scoring methods in the
field of creativity.
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