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Abstract

The aim of the current study has been twofold: investigating whether it is possible to design
an EEG study in Dutch with respect to creativity and how usefulness is related to the concept
of creativity. In order to address these issues, two experiments were conducted. The first
experiment was based on the study by Jauk et al. (2012) and included both the Word
Association Task and the Alternate Uses Task. The experiment contained three conditions:
common, uncommon and useful. These conditions refer to the instructions that participants
received before the start of a trial. No actual EEG data was recorded. The second experiment
included an online survey during which the responses given by participants on the first
experiment were rated with respect to creativity. The results of the current study revealed that
the current research design appears to be suitable for an EEG study. Further, the results
revealed that the creativity of the responses was lowest when participants received an
instruction to think of a common response, highest when they received the uncommon
instruction and intermediate when they received an instruction to think of useful responses.
Kris (1952) has proposed two phases of the creative process, the inspiration phase (generating
new ideas) and the elaboration phase (a logical, practical and realistic process). Based on the
aforementioned results, the current study hypothesizes that usefulness is related to the second
phase of creativity, the elaboration phase, which is proposed to be more related to convergent
thinking as opposed to divergent thinking.

1. Introduction

The value of creativity in our society has been recognized both by the business sector and
scholars. For the business, creativity has proven to be an important contributor to economic
and technological development (Akarakiri, 1998; Stevens & Burley, 1999). Further, creativity
has been found to be a predictor of educational success and social well-being (Plucker,
Beghetto & Dow, 2004), as well as life success (Torrance, 1972), psychological functioning
(King & Pope, 1999) and more successful maintenance of loving relationships (Livingston,
1999) for example. As diverse as the aforementioned contributions of creativity can be, so are
its research fields. A review study by Hennessey and Amabile (2010) investigated the
research fields of creativity and proposed the model in figure 1 to represent the different
levels of creativity research. The middle of the circle represents the microscopic, neurological
level of creativity research going outwards to broader focusses like personality, groups and

even society. It has to be noted, however, that these levels are not mutually exclusive: an



individual is obviously embedded in a certain culture for example and can therefore not be

researched in isolation.

Systems Approach
Culture/Society

Social Environment
Groups

Individual/Personality
Affect/Cognition/Training

Neurclogical

Figure 1 The concentric circle model as proposed by Hennessy and Amabile (2010). The different circles represent the
different research fields related to creativity.

The review paper by Hennessy and Amabile (2010) reveals the diversity of creativity
research. The current study, however, will focus on the neurological level of creativity

research.

The concept of creativity has often been defined as “the ability to produce work that is novel
(which can be defined as both original and unique), useful and generative” (Sternberg &
Lubart, 1996). In the field of neuroscience, the concept of creativity has often been researched
using divergent thinking tests (in divergent thinking, thought is directed at different directions
and is characterized by the production of a variety of responses) (Guilford, 1959). It could be
argued, however, that divergent thinking is only related to the inspiration phase of creative
thinking (generating creative ideas (Kris, 1952)) and not necessarily to the elaboration phase
(a process that is logical, practical and realistic). Therefore, it appears that the more practical,
usefulness aspect of creativity is being overlooked in neuroscience. The current study will
investigate the influence of including the usefulness aspect of the definition by Sternberg and
Lubart (1996) to the creative process. Another aim of the current study is to investigate
whether an EEG study can be designed to investigate the concept of creativity. Due to the fact
that an EEG study imposes constraints on the design of a study (Fink et al., 2007), original

designs need to be altered. The current pilot study will employ an EEG study design, without
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actually recording EEG, in order to be able to investigate whether the design employed by the

current study can actually be used in a real EEG study.

The current study conducted two experiments in sequence. The first experiment conducted
during the current study is based largely on the experimental design employed by Jauk,
Benedek and Neubauer (2012). In line with Jauk et al. (2012), both the Word Association
Task and the Alternate Uses Task was included. The study further included three conditions:
before the start of the trial, participants received an instruction to come up with (1) common,
(2) uncommon or (3) useful responses. Although the experiment was designed in such a way
that it resembles designs used in EEG studies with respect to creativity as closely as possible,
no actual EEG recording took place. The second experiment included in the current study was
an online survey. This survey included a random selection of word-association pairs that were
created during the first experiment. Participants were asked to rate the word-association pairs
on their creativity using the creativity scale based on the card sorting studies by both Wolf
(2014) and van der Velde, Wolf, Schmettow, and Nazareth (2015). The rating scale employed
by the current study is composed of four clusters: innovation, imagination, originality and

usefulness. Together, these four clusters were used to generate a creativity score.

The results of the first experiment revealed that the research design by Jauk et al. (2012)
including both the Word Association Task and the Alternate Uses Task can be translated to
Dutch. Further, it also appeared that the research design of the current study can be used to
conduct an EEG study. However, some minor alterations with respect to the response time
should be considered. Further, the results of the second experiment revealed that the score on
innovation, imagination and originality is lowest in the common condition, highest in the
uncommon condition and intermediate in the usefulness condition. The score with respect to
usefulness is also lowest in the common condition but no significant difference was found
between the uncommon and usefulness condition. Based on these results, the current study
hypothesizes that usefulness is related to the second phase of creativity, the elaboration phase,

which is proposed to be more related to convergent thinking.

The next part of the thesis will contain a literature review with respect to creativity and its
research fields. Secondly, the methodology as applied by the current study will be described
in the third section. Afterwards, the results will be presented followed by a discussion of the

results.



2. Exploring creativity and its role in neuroscience
The first section of the literature review will investigate the concept of creativity and will

describe what creativity is and how it can be measured. The next section provides a broad
overview with respect to the kind of research that has been conducted with respect to
creativity. The last section will review the research that has been conducted in the field of

neuroscience with respect to creativity.

2.1 The concept of creativity

2.1.1 Creativity and its research fields
Creativity has been studied in a variety of research fields. One of the research fields in which

it has been researched is the cognitive sciences. This research field is concerned with finding
the cognitive processes that underlie the creative process (Ward, 2006). These cognitive
processes are retrieval, combination and analogy for example. Another research field in
which creativity has been studied is in the educational domain. The educational research field
is mostly concerned with methods that promote creative thinking in pupils and students
(Chan, 2013). These studies have become more important due to the fact that organizations
are more knowledge intense and drive more on innovation (Sawyer, 2006). Social psychology
has also engaged in creativity research. An example is research with respect to motivators of
creative behavior like the expectation of an evaluation by other people (Amabile, 1979).
Further, research has been conducted whereby the occurrence of a mental illness was linked to
creative behavior in the field of psychiatry (Kaufman, 2005). More recently, neurosciences
have also become interested in creativity. The remainder of the literature review is concerned
with describing the concept of creativity and studies related to creativity that have been

conducted in the field of neuroscience.

2.1.2 Defining creativity
Creativity has been defined as “all progress and innovation depend on our ability to change

existing thinking patterns, break with the present, and build something new” (Dietrich &
Kanso, 2010, p. 1). Most researchers, however, agree that creativity is the ability to produce
work that is novel (which can be defined as both original and unique), useful and generative
(Sternberg & Lubart, 1996).



A difficulty in defining creativity is its relation to intelligence (Batey & Furnham, 2006). For
example, intelligence is correlated more strongly to cognitive indicators of creativity like
divergent thinking compared to self-reported creativity or creative achievements (Batey,
Furnham & Saffiulina, 2010). Such correlations make it more difficult to discriminate
intelligence from creativity (more specifically, divergent thinking) and to measure creativity
as an isolated construct. Benedek, Jauk, Sommer, Arendasy and Neubauer (2014) conducted a
study with respect to the cognitive basis of both creativity and intelligence. In order to be able
to measure creativity, as opposed to intelligence, they used the Alternate Uses Test and the
Remote Associates Tests since both tests have shown low correlations with intelligence and

are thus argued to be good measures of creativity as opposed to intelligence (Wallach, 1971).

In order to be able to gain a better understanding with respect to both creativity and
intelligence they investigated what executive functions were used in both creativity and
intelligence tasks. The executive functions included in their study were updating (monitoring
of incoming information and the revision of working memory), shifting (disengagement of a
mental set that has become of little relevance and the engagement in a new mental set) and
inhibition (the oppression of dominant, but irrelevant response tendencies). Their results
revealed that both creativity and intelligence were predicted by the executive function
updating. Further, intelligence was not predicted by shifting and inhibition and creativity was
predicted by inhibition but not by shifting as well. An overview of these results can be found
in table 1. This study, thus, indicates that the correlation between performance on intelligence
tests and the performance on creativity tests can be explained by an executive function both
concepts have in common: updating. The difference between creativity and intelligence is that

creativity also relies on inhibition as opposed to intelligence.

Table 1 An overview of the executive functions that were tested with respect to both creativity and intelligence. A “+”
indicates that this executive function has been found to predict creativity or intelligence and a “-” indicates that this
executive function did not predict creativity or intelligence.

Updating Shifting Inhibition
Creativity + - ¥
Intelligence + - -

Guilford’s Structure of Intellect (1956) distinguishes between convergent and divergent

thinking. According to this theory, convergent thinking is usually associated with one unique
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answer and thinking is controlled towards that one solution. In divergent thinking there is
more searching going on in different fields and is characterized by the production of a variety
of responses (Guilford, 1959). Divergent thinking occurs predominantly in problem solving
whereby there is no unique answer. A study by Molle et al. (1996) already demonstrated that
divergent thinking revealed different brain activity patterns compared to convergent thinking.
The creative process is supposed to be dependent on divergent thinking as opposed to
convergent thinking.

Another distinction was proposed by Mendelsohn (1976). More creative people are
hypothesized to rely more on defocused attention compared to focused attention. Defocused
attention is associated with higher attentional span which supports the generation of novel
ideas by allowing more different concepts to be combined compared to focused attention.
Martindale (1999) further argued that all these different classifications of creative thinking
(divergent, primary and defocused) are all relatively similar to each other. However, complex
creative thinking is supposed to rely not only on the end of the continuum associated with
creative thinking (divergent, primary and defocused) but also on the other end (convergent,

secondary and focused) (Cropley, 2006).

Further, the creative process can be divided into different phases as proposed by Kris (1952).
He suggested that the creative process consists of two phases: the inspiration phase and the
elaboration phase. The first phase, inspiration, is concerned with generating creative ideas and
is associated with primary cognition processes. During the second phase, the elaboration
phase, the constraints of reality are imposed on the ideas that resulted from the inspiration
phase in order to facilitate a selection of the initial ideas. The elaboration phase is associated
with secondary cognition processes. Primary cognition processes are supposed to be located
in the right hemisphere and are associated with states of dreaming, reverie and even
psychosis. Secondary cognition processes are supposed to be located in the left hemisphere
and are associated with the state of waking consciousness. Hilgard (1962) has characterized
secondary processes as logical, practical and realistic. Kris (1952) further hypothesized that

creative people are better able to shift between both processes.

The distinction between different phases in the creative process can also be considered with
respect to the definition of creativity: the ability to produce work that is novel (which can be

defined as both original and unique), useful and generative (Sternberg & Lubart, 1996). It
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could be hypothesized that the inspirational phase is more related to the first part of the
definition of creativity which refers to the originality or uniqueness of ideas and not so much
to the second part of the definition which is related to the usefulness of ideas which arguable
could relate more to the elaboration phase of creativity. A review study by Suler (1980)
concluded that empirical research has consistently revealed an association between divergent
thinking and primary processes. Like mentioned before, Kris (1952) associated the inspiration
phase with primary processes and the elaboration phase with secondary processes. Therefore,
it can be assumed that divergent thinking can be associated with the inspiration phase due to
the fact that both are related to primary processes. If it is assumed that the usefulness aspect of
creativity is more related to the elaboration phase of the creative process, usefulness should be
related to secondary processes.

More recently, Wolf (2014) investigated the concept of creativity by using card sorting. He
found that creativity is composed of eight components (see also van der Velde, Wolf,
Schmettow, & Nazareth, 2015):

1. Originality. Creative ideas should be original.

2. Emotion. Creative ideas should evoke an emotional response.

3. Inventiveness. Creative ideas should be novel or refreshing.

4. Process. Creative ideas are not “sudden insight” ideas but are the result of a process that
takes time and effort.

5. Intellectuality. Creative ideas are the result of (intelligent) thought and knowledge.

6. Hobby. Creative ideas are not necessarily radical or world changing, but can also manifest
itself in everyday craftsmanship.

7. Performance. Creativity can also be artistic and found in arts, poems and music.

8. From thought to practice. Creative ideas should transform from intangible thought to
tangible practice.

When these eight components of creativity as identified by Wolf (2014) are compared to the
definition of creativity by Sternberg and Lubart (1996), it is clear that both definitions define
creativity as something that is novel. However, despite the fact that the definition by Wolf
(2014) is more elaborate compared to the definition by Sternberg and Lubart (1996), Wolf
(2014) does not acknowledge usefulness as a component of creativity. The comparison of
these definitions stresses the ambiguous role that the concept “usefulness” plays with respect

to the definition of creativity.
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The current study will contribute to the conceptualization of the concept of creativity by
investigating whether the usefulness aspect can be included in an experimental design thereby
making the first move towards gaining a better understanding of the role of usefulness in the

creative process.

2.2 Experimental designs in neuroscience
A difficulty with applying creativity tests in EEG studies is that EEG recording imposes some

constraints on the experiment that can be conducted (Fink et al., 2007). Traditional creativity
tests mentioned in the previous section often require participants to write down their answers
or to make their answers known verbally. Both approaches are, however, less suitable for
EEG research due to the fact that muscle movements associated with writing and speaking
can cause artifacts in the EEG recordings. So, the use of EEG recordings in a creativity study
requires a different signal than writing or speech to determine what kind of idea was thought
of and when the idea has come up. This means that the original designs need to be altered in
other to suite EEG studies.

An example of such an adjusted creativity study employing EEG is the study by Fink et al.
(2007). Their study consisted of four tasks:

1. Insight task. During this task, the participant is asked to give as many different
explanations for an unusual, hypothetical situation. An example of an item is “A light
in the darkness”.

2. Utopian situations. Participants are asked to put themselves in a utopian situation that
will never actually happen and to give as many causes as possible. An example of an
item is: “Imagine, there was a creeping plant rising up in the sky. What would you
await at the end of this plant?”

3. Alternative Uses. This task requires participants to come with at many unusual uses
for a common object. An example of an item is: “brick”.

4. Word ends. Participants are presented with German suffixes that they have to

complete originally. An example of an item is: “-der”.

Like mentioned before, Fink et al. (2007) recognized that these creativity tests have to be
altered in order to suite EEG studies. They prevented muscle artifacts by introducing the “idea

button”, instead of writing their answers down or verbally express them, participants are
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asked to push the “idea button” whenever an idea comes to mind. The time interval used
during analysis of the EEG recordings is 1250-250 ms before the idea button is pushed.
Participants’ performance of the task was scored both by ideational fluency (number of ideas)
and the originality of the ideas. Originality was both by self-assessment of the participant and
an external rating by six advanced diploma psychology students using a five-point scale. The
internal consistency of the ratings was assessed using Cronbach’s Alpha. The internal
consistencies that were found are 0.93, 0.92, 0.91 and 0.87 for the four tasks.

A similar approach was adopted by Grabner, Fink and Neubauer (2011). Their experiment
consisted of two verbal creativity problems adapted from the Torrance Test of Creative
Thinking. These two problems were the same problems as Fink et al. (2007) used in their
insight task. The determination of the relevant interval also occurred in line with Fink et al.
(2007) by an idea button. The originality of the ideas was scored through self-assessment

using a five-point scale only.

Benedek, Bergner, Kénen, Fink and Neubauer (2011) used a different approach by choosing a
convergent thinking control task instead of less creative responses in a divergent thinking task
like Fink et al. (2007) and Grabner, Fink and Neubauer (2011). The divergent thinking task
employed by Benedek et al. (2011) and the convergent thinking task consists of the same
stimulus: a meaningful, four-letter word. In the divergent thinking task, participants were
asked to make a four letter word sentence using each of the letters in the stimulus word as
initials. In the convergent thinking task, participants are asked to find an anagram of the
stimulus word. Further, two experimental conditions were discerned in both the divergent
thinking and the convergent thinking task: low internal processing and high internal
processing. In the low internal processing condition, the stimulus remained visible on the
screen during the entire task and in the high internal processing condition, the stimulus
remained visible for 500 ms and was then masked by ‘XXX’. By discriminating between
these conditions, it can be tested whether alpha synchronization is related to internal
processing. In line with the other studies mentioned, Benedek et al. (2011) also let participants
press a button when they had thought of a response. The interval that was selected for analysis

was 1000 ms after stimulus onset until 500 ms before the idea button was pressed.

A study by Jauk, Benedek and Neubauer (2012) employed an experimental design in order to

measure EEG using two creativity tasks: the Alternate Uses Task and the Word

12



AssociationTtask. An example of an item of the Alternate Uses Task provided by Jauk,
Benedek and Neubauer (2012) is “brick”. The items used were selected from previous studies
by Fink et al. (2009) and Fink et al. (2010). During the Word Association Task, participants
were required to name an associated word to a given concept. An example of an item in the
Word Association Task provided is the word “mother”. The items for this task were retrieved
from both a word association list by Merten (1990) and Merten and Fischer (1999) and from
the German word-association norms by Riedinger (1994). Both the Alternate Uses and the
Word Sssociation task contained ten items and the order of these items was randomized
within the task. Their study also incorporated two conditions: one condition during which
participants were instructed to come up with a highly common response or, in the other
condition, to come up with a highly uncommon response. The experimental condition was
counterbalanced for each item. The originality of these given responses was rated by six raters

on a four point scale. The internal validity of these ratings was tested using Cronbach’s alpha.

An overview of the course of one trial can be found in figure 2. Each task started with a
fixation cross that lasted for five seconds. After the fixation cross, the participants received an
instruction with respect to whether they were supposed to come up with normal (n) or
uncommon (u) uses or associated words with respect to the stimulus word. These instructions
also lasted for five seconds. The third part of the task consisted of the actual generation of
ideas. During this phase, the participants received an item as well as the previous instruction
(in case of the example of figure 2, the item is the word brick and the instruction was to come
up with normal responses). Participants were instructed to push the idea button whenever they
wanted to vocalize an idea. Participants could take a maximum of 15 seconds to come up with
a response in the Word Association Task and 30 seconds in the Alternate Uses Task. This
final phase in which participants were allowed to vocalize their idea was indicated by a
speech balloon. The end of this phase was initiated by the participant by pushing the idea
button for the second time.

13



Reference Preparation |dea Generation Response

n
+ n/u brick Q
58 5a max. 15 /30 s ﬂ [ﬂ

- EL
LR T >

Figure 2 An overview of one task used by Jauk et al. (2012).

The EEG interval that was analyzed was 500 ms after stimulus onset and 500 ms before
pressing the idea button. These EEG recordings were analyzed using three within-subject
factors: condition (common vs. uncommon), hemisphere (left vs. right) and area (from AF to
PO). They also included a between-subject factor: high vs. low creative people. Before the
start of the experiment, they subjected their participants to two tests from the “Berliner
Intelligenzstrukturtest”: the Anwendungs-Mdoglichkeiten (Alternate Uses) and Insight-Test
and Zeichen-Fortsetzen (Continue Figures). Based on the scores of these tests, participants

were divided into either the low or high creativity group.
The aforementioned studies give a picture with respect to the kind of studies that have been

conducted with respect to creativity in the field of neuroscience. An overview of the

differences between these studies can be found in table 2.
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Table 2 An overview of the methodologies applied by different studies. Their studies will be compared based on the creativity task they conducted (experimental task) and the control task.
Further the table provides information with respect to conditions added to the experiment. Finally, whether creativity was measured and what interval of the EEG recording was chosen in order
to analyze brain responses.

Study Experimental task(s) Control task(s) Experimental Measuring EEG segment
conditions creativity
Fink et al. e Insight task Less creative ideas in  None Self-assessment  1250-250 ms before
(2007) e Utopian task creativity task and external idea button is pushed
e Alternative uses rating
e Word end
Grabner et e Insight task Less creative ideas in  None Self-assessment  1250-250 ms before
a. (2011) creativity task idea button is pushed
Benedek et e Making a sentence using Convergent thinking Low internal  None 1000 ms after stimulus
al. (2011) the letters of a stimulus task: anagrams of a processing vs. high onset until 500 ms
word as initials stimulus word internal processing before idea button is
pushed
Jauk et al. e Alternate uses Less creative Highly common vs. External rating 500 ms after stimulus
(2012) e \Word association task responses in creativity highly uncommon onset until 500 ms
tasks before the idea button is
pushed
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Another problem with EEG studies that have been conducted is that the paradigms and
consequently the methodologies used in these studies vary greatly. Not only are there a
multitude of tests that can be used to measure creativity but some researcher have also come
up with their own experimental design. On top of the wide variety of creativity tests and
experimental designs that are available to the researcher, the control task is also of
importance: what will you compare creativity to? Some researchers have chosen a state of rest
or a more general intelligence task for example. Besides the task the participants have to
complete, what is being measured also varies greatly across studies. For example, some
researchers rate the creativity of the response given by the participants and others use self-
scores of the participants with respect to the creativity of their answers. Another method that
is often applied is to count the number of ideas generated by the participants as a proxy for
creativity. The consequence of the heterogeneity between studies is that it is difficult to
compare the results of the studies due to the different methodologies they apply (Arden et al.,
2010).

One of the reasons that different methodologies are applied within similar creativity
paradigms might be the applicability of the experimental designs in different nations might be
problematic. The studies reveal that certain tasks have been created in Germany and are in
German. An example is the Word End Task. It is questionable whether this task can be
translated into other languages since it is based on characteristics of the German language and
might not be translated easily without the core of the task being lost. The current study will
therefore create an experimental design that can be applied in the Netherlands consisting of
divergent thinking tasks in Dutch. By evaluating whether experiments which have been
designed in German can be translated and applied effectively in Dutch, the current study will

contribute to creating more homogeneity in experimental designs in creativity research.

In conclusion, the aim of the current study is twofold: can a Dutch EEG study be designed to
further conceptualize creativity and what part does the usefulness aspect play in the creative
process? The first part of the research goal will be investigated by conducting a pilot EEG
study that mimics an actual EEG study with the exception that it does not actually record
EEG. The experimental design will be based on the study by Jauk et al. (2012). Two tasks

will be performed in the first experiment: the Word Association Task and the Alternate Uses
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Task. The effectiveness of the experimental design will be evaluated by means of observation

during each session of the first experiment. So, the first research question becomes:

“To what degree can a German EEG experiment be translated into a Dutch version?”

It is expected that the experimental design by Jauk et al. (2012) can be translated to Dutch
successfully due to the fact that the core of the Word Association Task and the Alternate Uses
Task is expected to not be dependent on the German language as opposed to the Word End
Task. The second part of the research goal will investigate the role of usefulness with respect

to the concept of creativity. Therefore, the second research question becomes:

“What is the role of usefulness with respect to the concept of creativity?”

This will be addressed using a second experimental design. The second experiment will
consist of an online survey that will include a random selection of word-association pairs that
were created during the first experiment. These word-association pairs will be rated with
respect to their creativity using a creativity scale based on the study by Wolf (2014) and van
der Velde et al. (2015). Based on the study by Wolf (2014) and van der Velde et al. (2015) it
is hypothesized that usefulness is not necessarily a component of creativity as opposed to the
definition of creativity by Sternberg and Lubart (1996). More specifically, it is hypothesized
that the ideas generated by participants in the “useful” condition, will be less creative

compared to the ideas presented by participants in the “uncommon” condition.

3. Methodology

3.1 The first experiment

3.1.1 Participants
A total of 32 participants took part in the first experiment. Of these participants, 19 were male

and 13 were female. The mean age of this group was 25.7 with a standard deviation of 9.7.

The experiment was approved by the ethical committee of the University of Twente.
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3.1.2 Procedure
Before the experiment started, participants were seated in front of a monitor which would

display visual stimuli during the experiment. After an informed consent form was signed (see
Appendix A), the participants were provided with the purpose of the study both visually and
orally before the start of the experiment. Subsequently, the actual experiment started and

participants performed both the Word Association Task and the Alternate Uses Task.

Both the Word Association Task and the Alternate Uses Task started with three test trials in
order to familiarize participants with the tasks and the course of the individual trials.
Instructions with respect to both tasks were provided separately on the computer screen before
the start of the test trial. The instructions that were presented to the participants can be found

in Appendix B. The entire session lasted for approximately one hour.

3.1.3 Experimental design
Two types of verbal tasks to measure creativity were used in this study: the Word Association

Task and the Alternate Uses Task. The Word Association Task requires participants to find
associations to a given concept. During the Alternate Uses Task, participants are asked to find
novel uses for everyday objects (Torrance, 1966). Both tasks contained 21 items in total. The
items used in the current study can be found in Appendix C and are similar to the items used
by Jauk et al. (2012). One of the items used by Jauk et al. (2012) “ahorn” was not used in the
current study because the concept is not very common in Dutch. This item was replaced by

the word “dennenboom”. Further, two additional words were added to the item list.

The current study will conduct three experimental conditions during both the Word
Association Task and the Alternate Uses Task. During the first experimental condition,
participants were asked to come up with common responses. So, the respondent was required
to come up with an association or use (depending on the task they are performing) for the
stimulus word that they perceived to be common. The second condition was concerned with
uncommon responses. So, a respondent should come up with an association or use for the
stimulus word that they perceived as uncommon. During the third condition participants were
instructed to come up with useful responses. In this scenario, participants were asked to come
up with responses that they found useful with respect to the stimulus word. The exact wording
of the instructions with respect to the Word Association Task is: “common association”,

“uncommon association” and “useful association”. The exact wording of the instructions with
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respect to the Alternate Uses Task is: “common use”, “uncommon use” and “useful use”.
Each experimental condition contained seven items per task and the experimental conditions
were counterbalanced for every item in order to ensure an equal number of responses. Further,

the order of item representation was randomized within tasks.

The responses provided by the participants on the Word Association Task were used as input
to the second experiment.

3.1.4 Task
The trials of both the Word Association Task and the Alternate Uses Task consisted of four

phases in line with the composition of the trials used by Jauk et al. (2012). The first phase of
the trial encompassed the presentation of a fixation cross for five seconds. After the fixation
cross disappeared, the second phase of the trial started. Hereby, the participants received an
instruction with respect to whether they were supposed to come up with a common,
uncommon or useful association or use with respect to the stimulus word. These instructions
also lasted for five seconds. Instead merely presenting a letter as a reference to the instruction,
the current study presented the instructions that were mentioned in the previous section.
During the third part, the actual idea generation by the participant occurred. During this phase,
the item was located below the instruction (in case of the example of both figure 3 and 4, the
item is the word brick and the instruction was to come up with a common responses). The
length of this third phase was dependent on the task: participants could take a maximum of 15
seconds to come up with a response in the Word Association Task and 30 seconds in the
Alternate Uses Task. Whenever participants had thought of an association or use, they had to
push the space bar which enabled them to vocalize their thought. So, the third phase ended
automatically after either 15 or 30 seconds depending on the task or after the participant
pushed the space bar where after the fourth and final phase started. During the final phase,
participants were allowed to vocalize their idea which was indicated by the appearance of a
speech balloon on the screen. The researcher wrote the response of the participant down after
it had been vocalized. The end of this phase was initiated by the participant by pushing the

space bar for the second time.
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Reference Preparation Idea Generation Response

Common association Common association
Brick

5 sec. 5 sec. space bar / max. 15 sec. space bar

Figure 3 A schematic representation of the trial with respect to the Word Association Task employed by the current study. In
the example, the “common” condition and the stimulus word “brick” are displayed.

Reference Preparation Idea Generation Response
Common use Common use
Brick
3 sec. 5 sec. space bar / max. 30 sec. space bar

Figure 4 A schematic representation of the trial with respect to the Alternate Uses Task employed by the current study. In the
example, the “common” condition and the stimulus word “brick” are displayed.

3.1.5 Data analysis
The word-association pairs that were created by participants during the Word Association

Task were used as input for the second experiment. More specific information with respect to

the experimental design of the second experiment will be presented in a later section.

Another goal of the first experiment is to provide insight with respect to whether the
previously described research design can be used in an EEG study. In order to be able to

evaluate the experimental design, observations were made and recorded by the experimenter.

3.2 The second experiment

3.2.1 Participants
A total of 33 participants took part in the second experiment. Three of these participants had

to be removed from the data. One of these participants took almost two hours to complete the
task, one of these participants indicated that she had not understood the task and one of the
participants was below 18 years old. Of the 30 participants that were included in the analysis,
13 were male and 17 were female. The mean age of this group was 30.3 with a standard

deviation of 12.9. People that had already participated in the first experiment were not
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allowed to take part in the second experiment. The experiment was approved by the ethical

committee of the University of Twente.

3.2.2 Procedure
The second experiment consisted of an online survey created in the online survey

development environment Qualtrics (Provo, UT). Participants received the link to the survey
from the experimenter. The first part of the online survey consisted of the informed consent
(Appendix E), several in- or exclusion criteria and the instructions for the experiment
(Appendix F). The informed consent consisted of some general information with respect to
the task participants were asked to perform and a notification stressing the confidentiality and
anonymity. After reading the informed consent, participants could indicate whether they
agreed to take part in the experiment. Whenever a participant did not agree to participate in
the experiment, he or she was directed automatically to the end of the survey. The exclusion
criteria that were included in the survey were native language and age. If the participants’
native language was not Dutch or if he or she was below the age of 18, he or she was also
directed towards the end of the experiment. The general introduction to the survey concluded
with instructions for the experiment. The entire session lasted for approximately half an hour.

3.2.3 Experimental design
Three versions of the online survey were made. Each survey contained one word-association

pair for every stimulus word that was included in the Word Association Task of the first
experiment. However, each survey version contained a word-association pair from a different
condition of the same stimulus word. In order to make sure that every condition of every
stimulus word was included in one of the survey versions, three versions were created. For
example, take the stimulus word “mother”. One of the three versions contained a word-
association pair from the “common” condition, one version contained a word-association pair
from the “uncommon” condition and one version contained a word-association pair from the
“usefulness” condition. Participants received randomly one of the three survey versions and
the survey versions were counterbalanced across participants. By creating three versions of
the survey whereby only one word-association pair of the stimulus word was presented as
opposed to the situation whereby one participant was confronted with more than one word-

association pair per stimulus word, a word effect could be prevented.
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Like mentioned before, the items of the online survey consisted of a random selection of
word-association pairs created during the Word Association Task of the first experiment. The
exclusion of the word-use pairs of the Alternate Uses Task and a random selection of the
word-association pairs was chosen to prevent the online survey from becoming too time

consuming. The word-association pairs were presented to the participants randomly.

3.2.4 Task
Participants were confronted with a total of 21 word-association pairs which they had to score

with respect to their creativity. On the top of the page, the word-association pair was
presented with a couple of statements presented below. These statements were based on two
card sorting studies by both Wolf (2014) and van der Velde et al. (2015). An overview of
these statements and their clusters can be found in Appendix G. These clusters are,
respectively, originality, imagination, innovation and usefulness. All statements within the
usefulness cluster were always presented to the participant. Within the other three clusters,
one statement would always be presented to the participant and the other five would be
presented randomly but counterbalanced. This approach was chosen to prevent the survey

from becoming too time consuming.

Participants were enabled to rate the word-association pairs with respect to these clusters by
presenting them a five-point Likert Scale. The scores are respectively: 1 = “strongly

disagree”, 2 = “disagree”, 3 = “neutral”, 4 = “agree” and 5 = “strongly agree”.

3.2.5 Data analysis
Firstly, an ANOVA test was conducted in order to find out whether the mean values with

respect to creativity and its four clusters (innovation, imagination, originality and usefulness)
are significantly different in the three conditions: common, uncommon and useful. The three
conditions were measured using a categorical variable whereby 1 = “common”, 2 =
“uncommon” and 3 = “useful”. The score of the four clusters was measured as follows: sum
of the score on the items related to (innovation/imagination/originality/usefulness) / # items.
The overall creativity score was measured by the sum of the score on the four clusters / #
clusters. So, the creativity score and the score on the four clusters resulted in a number within

a 1-5 range.
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Further, Ordinary Least Squares (OLS) regression analyses were used to complement the
ANOVA analysis due to the fact that a regression analysis can control for covariates. Since
the OLS is the best, linear and unbiased estimator when the Gaus-Markov assumptions are
satisfied (Brooks, 2008), the following assumptions will be tested: whether the unstandardized
residuals are distributed normally and whether there is multicollinearity, heteroscedasticity or
autocorrelation. The Gaus-Markov assumptions and whether they hold in the dataset of the

current study will be explained in more detail in the result section.

In total, five regression analyses were applied. The dependent variables that were estimated
by the five models were either creativity (CRE) or one of its four clusters (innovation (INN),
imagination (IMA), originality (ORI) and usefulness (USE)). The score on the four clusters as
well as the overall creativity score were calculated like mentioned before. The independent
variable that was included in the regression analysis is the condition (CON). The condition
was included in the analysis as a dummy variable. Two dummy variables were created to
measure the independent variable: condition 2 = “uncommon” (CON_2) and condition 3 =
“useful” (CON_3). Note that no dummy variable for the first condition was included in the
analyses to avoid exact multicollinearity. By excluding the first condition from the regression
analyses, the first condition became the reference group. Further, the following control
variables were also included in the regression analysis: age (AGE), gender (GEN), participant
number (PAR) and word (WORD). The age of the participant will be included as a continuous
variable. Dummy variables were created with respect to the gender of the participant, as well
as for participant number and word. In total, 30 dummy variables were created with respect to
the participant number (one number per participant). This control variable was included in the
regression analyses to control for a “person effect”. Further, the word variable consisted of 21
dummy variables (one for each stimulus word of the Word Association Task): 1 = “Zilver”
(WOR_1), 2 = “Koning” (WOR_2), 3 = “Vork” (WOR_3), 4 = “Boom” (WOR 4), 5 =
“Denneboom” (WOR_5), 6 = “Dorp” (WOR_6), 7 = “Mok” (WOR_7), 8 = “Melk”
(WOR_8), 9 = “Straat” (WOR_9), 10 = “Vis” (WOR_10), 11 = “Suiker” (WOR_11), 12 =
“Vlam” (WOR_12), 13 = “Tuin” (WOR_13), 14 = “Moeder” (WOR_14), 15 = “Hond”
(WOR_15), 16 = “Kussen” (WOR_16), 17 = “Soep” (WOR_17), 18 = “Handen” (WOR_18),
19 =“Lamp” (WOR_19), 20 = “Tulp” (WOR_20) and 21 = “Tafel” (WOR_21). This variable
was included in the regression analyses to control for any word effects that might occur. Exact
multicollinearity was also avoided with respect to the control variables that were entered as

dummy variables. This was, again, achieved by entering the amount of categories minus one
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dummy variables per variable. So, one dummy variable was entered with respect to the

control variable “gender” since this control variable has two categories in total for example.
In conclusion, the regression models that were tested in the current study are:

CRE | INN | IMA | ORI | USE = a + Bl (CON_2) + B2 (CON_3) + B3 (AGE) + B4
(GEN_1) + B5 (PAR_1) + B6 (PAR_2) + B7 (PAR_3) + B8 (PAR_4) + B9 (PAR_5) + B10
(PAR_6)+ B11 (PAR_7) + B12 (PAR _8)+ B13 (PAR 9)+ 14 (PAR _10) + B15 (PAR 11)+
B16 (PAR 12) + P17 (PAR_13) + P18 (PAR_14) + P19 (PAR_15) + P20 (PAR_16) + p21
(PAR_17) + B22 (PAR_18) + P23 (PAR_19) + p24 (PAR_20) + B25 (PAR 21) + P26
(PAR_22) + B27 (PAR 23) + P28 (PAR 24) + P29 (PAR_25) + B30 (PAR 26) + B3I
(PAR 27) + P32 (PAR 28) + B33 (PAR 29) + B34 (WOR_1) + P35 (WOR 2) + P36
(WOR_3) + P37 (WOR 4) + B38 (WOR 5) + B39 (WOR 6) + P40 (WOR 7) + p4l
(WOR_8) + p42 (WOR_9) + p43 (WOR_10) + B44 (WOR_11) + p45 (WOR_12) + P46
(WOR_13) + p47 (WOR_14) + p48 (WOR_15) + p49 (WOR_16) + B50 (WOR_17) + p51
(WOR_18) + B52 (WOR_19) + 53 (WOR_20) + ¢

Overall creativity score (CRE) = sum of the score on the four clusters / # clusters
Innovation score (INN) = sum of the score on innovation items / # items
Imagination score (IMA) = sum of the score on imagination items / # items
Originality score (ORI) = sum of the score on originality items / # items
Usefulness score (USE) = sum of the score on usefulness items / # items
Condition 2 (CON_2) = dummy variable for the uncommon condition

Condition 3 (CON_3) = dummy variable for the useful condition

4. Results

4.1 The first experiment
The observations made during the first experiment revealed that the research design chosen

appeared to be suitable for conducting an EEG study. Like mentioned before, the fourth phase
of the trial in the first experiment presented the participants with the possibility to vocalize
their thoughts. This latter phase is an alteration with respect to the original research design
whereby participants were asked to write down their thoughts. However, during an EEG

study, such movements could cause serious artifacts in the data. Further, the set-up of an EEG
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study does not provide the participant with much space to move around and, thus, to write. By
replacing this step in the procedure by a vocalization, participants were provided with the
possibility to express their thoughts within the restrains posed by the EEG set-up. Further,
when the participants push the space bar, a marker can be placed in the EEG recordings. This
marker enables the researcher to identify the EEG recordings that are related to the moment

the participant came up with their idea.

However, the observations have also identified some aspects of the research design that might
need some further thought. Firstly, the time-out time incorporated in the trial might be too
short. In line with the study by Jauk (2012) participants were provided with a maximum of 15
seconds to come up with an association in the Word Association Task and a maximum of 30
seconds to come up with a use in the Alternate Uses Task. During the execution of the
experiment, it became clear that participants often had difficulty to come up with an
association or a use within the posed time constraint when the “uncommon” instruction
preceded the stimulus word. Due to the fact that EEG studies are very time consuming and
costly, the time constraints used in the current study might result in too much useless data.
The time needed to come up with associations or uses also varied greatly across participants,
making it very difficult to make suggestions with respect to more suitable time constraints.
Some participants were very quick to come up with ideas and it took them about 15 minutes
to complete both tasks while other participants needed more time to associate and needed 60

minutes to complete both tasks.

Finally, some participants seemed to have difficulty with suppressing their tendency to
immediately vocalize their ideas and push the spacebar first. It is of great importance that the
researcher clearly stresses the importance of pushing the spacebar before vocalizing any ideas
to the participant. The test trials can further be used to practice this procedure. However,
during the current experiment, it was noted that some participants still forgot to push the
spacebar even after they had practiced this during the test trials. It might be necessary to
elongate the test phase to make sure that the trial procedure becomes familiar enough to the
participant before the start of the actual experiment. The researcher could also keep
prompting the participant during the actual experiment to make sure that the participant does
not forget.
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4.2 The second experiment

4.2.1 Evaluation of the questionnaire
This section will contain an evaluation of the items used in the questionnaire. The evaluation

will include the calculation of Cronbach’s Alpha as well as an inter-item correlational
analysis. Due to the fact that five of the six items of the three clusters were selected randomly
and, thus, did not always return to the participant in each word-association pair, these
randomly selected items have caused a lot of “missing data” which prevented an analysis of
all 22 items with respect to Cronbach’s Alpha. Therefore, only the items that were presented
to the participant on all occasions were selected for the current analysis. So, the items that
were included in the analysis were the following: “het is innovatiet”, “het is fantasievol”, “het

is origineel” and “het is nuttig”.

Cronbach’s Alpha is a measure that is used to estimate the internal consistency or reliability
of a psychometric test (Cronbach, 1951). The results reveal a Cronbach’s Alpha of 0.71.
Nunnally (1978) provides some guidelines with respect to an acceptable level of Cronbach’s
Alpha. For a research that is in the early stages it might be time and cost effective to use a
Cronbach’s Alpha of 0.70 and higher, however, for basic applied research that investigates
differences in mean values for different conditions, a Cronbach’s Alpha of 0.80 and higher is
more appropriate. Therefore, the Cronbach’s Alpha of 0.71 of the current creativity survey is
at the lower end and might not be appropriate with respect to the design of the current study.

However, Cronbach’s Alpha increases to 0.86 if the item with respect to usefulness is deleted.

Secondly, an inter-item correlation analysis was conducted. The results of this analysis are
displayed in table 3. An inter-item correlation of r > 0.8 or r < -0.8 is considered too high
since the unique contribution of such items becomes impossible to determine and an inter-

item correlation of r < 0.3 or r > -0.3 is considered too low (Field, 2009).

Table 3 The results of the inter-item correlational analysis.

Innovation item Imagination item Originality item Usefulness item

Innovation item 1 0.66 0.65~ 0.10°
Imagination item 1 0.71" 0.09”
Originality item 1 0.05
Usefulness item 1

26



As the table reveals, the inter-item correlation between the innovation, imagination and
originality items are good. However, the correlation of these three items with the fourth item,
usefulness, is problematic. Two of the three correlations are too low and there is no
correlation between the items of originality and usefulness. These low correlations indicate
that the usefulness item measures another underlying construct compared to the items related
to innovation, imagination and originality. This result could be an indication that usefulness is
not necessarily a component of creativity, due to the fact that it appears to measure another

underlying factor compared to innovation, imagination and originality.

Finally, an inter-item correlational analysis was conducted among the items of the different
clusters. The results of these correlational analyses are displayed in table 4, 5, 6 and 7 which
represent the results of the clusters innovation, imagination, originality and usefulness

respectively.

Table 4 The results of the inter-item correlational analysis of the items related to the innovation cluster.

Innovation Idea Intelligence Knowledge Skill Thought
Innovation 1 043" 049" 051" 052" 041"
Idea 1 - - - -
Intelligence 1 - - -
Knowledge 1 - -
Skill 1 -
Thought 1

Table 4 reveals that all five items that were presented to the participants randomly correlate
significantly with the item that was presented to the participant on all occasions. These
positive and significant correlations further fall within the range proposed by Field (2009)
with respect to inter-item correlations. Apparently, all the items belonging to the innovation

cluster measure the same underlying concept.
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Table 5 The results of the inter-item correlational analysis of the items related to the imagination cluster.

Imagination Spontaneous Talent Inspiring  Passionate  Feeling
Imagination 1 045" 053" 054" 0.58" 0.26
Spontaneous 1 - - - -
Talent 1 - - -
Inspiring 1 - -
Passionate 1 -
Feeling 1

Table 5 also reveals that the five randomly presented items correlate significantly and
positively with the constant item with respect to the imagination cluster. However, the
correlation between the item related to “feeling” and the imagination item is too weak. This
result could indicate that both items are measuring different underlying constructs. However,
the correlation between the other four randomly presented items and the imagination item is

good.

Table 6 The results of the inter-item correlational analysis of the items related to the originality cluster.

Originality Renewing Artistic Unconventional Unique Extraordinary

Originality 1 0.70" 0727 0717 0.737 054"
Renewing 1 - - - -
Artistic 1 - - -
Unconventional 1 - -
Unique 1 -

Extraordinary 1

Table 6 reveals that the correlations between the randomly presented items and the constantly
presented item (originality) are all within the range of 0.3-0.8 as proposed by Field (2009).
These results indicate that all the items within the originality cluster measure the same

underlying construct.
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Table 7 The results of the inter-item correlational analysis of the items related to the usefulness cluster.

Usefulness Surprising Valuable Resourcefulness
Usefulness 1 -0.137 0.63" 0.06
Surprising 1 0.04 0.73”
Valuable 1 0.18"
Resourcefulness 1

Table 7 reveals the results of the correlational analysis between the items related to the
usefulness clusters. Of the three items, only the item related to “valuableness” has a good
correlation with the usefulness item. The surprise item even has a weak, negative correlation
and the item related to resourcefulness is not even significantly correlated to the usefulness
item at all. These results indicate that not only the relationship between the usefulness cluster

and the other three clusters is problematic, but also the composition of the cluster itself.

In conclusion, the Cronbach’s Alpha and correlational analysis have indicated that the
inclusion of “usefulness” in a psychometric test designed to measure creativity is problematic
and might indicate that usefulness is not necessarily a component of creativity. However, the
representativeness of the analysis with respect to the entire survey is questionable due to the
fact that only the items that were presented to participants on all occasions could be included.
The inter-item correlational analysis with respect to the items within the clusters further
revealed that the usefulness cluster itself is problematic too: only one of the items had a good
correlation with the usefulness item. In general, the other clusters (innovation, imagination

and originality) revealed good correlations between the items within the clusters.

4.2.2 Descriptive statistics
The descriptive statistics will consist of both a univariate and a bivariate, correlational

analysis of the variables. Table 8 contains the descriptive statistics with respect to the
variables used in this study that are related to the concept of creativity. More specifically, the
overall creativity and the four cluster comprising the overall score (innovation, imagination,
originality and usefulness) are displayed individually. Further, the descriptive statistics of
these variables are displayed for four different samples: the entire sample and three samples

that only contain data from respectively the common, uncommon and useful condition. Figure
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5 contains a visual representation of the mean values of the descriptive analysis mentioned

before.

The descriptive analyses just described reveal differences between the three conditions with
respect to creativity although these differences are not very large. Innovation, imagination and
originality are lowest in the common condition, highest in the uncommon condition and in
between these two is the usefulness condition. The fourth cluster with respect to creativity,
usefulness, behaves somewhat differently. Usefulness is lowest in the common condition and
higher in both the uncommon and useful condition whereby usefulness is slightly higher in
the usefulness condition compared to the uncommon condition. ANOVA tests reveal that the
differences between the three conditions are significant for the score on innovation (F(1,629)
= 21.53, p = 0), imagination (F(1,629) = 28.24, p = 0), originality (F(1,629) = 29.67, p = 0)
and usefulness (F(1,629) = 17.47, p = 0). However, a specific ANOVA test reveals that the
difference in usefulness between the uncommon condition and the usefulness condition is not
significant (F(1,419) = 0.04, P = 0.83). These results, indeed, indicate that the ideas in the
usefulness condition are less creative compared to the answers provided in the uncommon
condition. However, the responses provided in the usefulness condition were still more
creative compared to the common condition. However, due to the fact that possible influences
of covariates cannot be controlled for in the ANOVA test, the results have to be interpreted

with caution.

The effect sizes of the aforementioned ANOVA tests were estimated using eta squared (n).
The results of the analysis reveal the following effect sizes: innovation n?> = 0.064,
imagination n2 = 0.083, originality n2 = 0.086, usefulness nz = 0.053 and creativity n2 =0.097.
According to the guidelines provided by Cohen (1988) with respect to the interpretation of the
eta squared, n° = 0.01 is considered a small effect, n° = 0.06 is considered a medium effect
and n? = 0.14 is considered a large effect. Therefore, the effect sizes found by the current

study can be regarded as medium effects.
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Table 8 The descriptive statistics with respect to the four creativity clusters and the overall creativity score. Four different
samples are presented in the table below: the entire sample and three samples that only contain data from respectively the
common, uncommon and useful condition.

Variables Mean Median  Standard deviation Minimum Maximum N
Full sample

Creativity 2.74 2.66 0.78 1.00 4.75 630
Innovation 2.67 2.50 0.91 1.00 5.00 630
Imagination 2.70  3.00 0.98 1.00 5.00 630
Originality 2.60 2.50 1.07 1.00 5.00 630
Usefulness 296  3.00 0.74 1.00 5.00 630
Common

Creativity 241 2.31 0.78 1.00 4.56 210
Innovation 2.37 2.00 0.91 1.00 5.00 210
Imagination  2.35 2.00 1.00 1.00 5.00 210
Originality 222  2.00 1.07 1.00 5.00 210
Usefulness 2.72 2.75 0.76 1.00 4.50 210
Uncommon

Creativity 3.01 3.00 0.69 1.00 4.69 210
Innovation 2.92 3.00 0.85 1.00 5.00 210
Imagination  3.03  3.00 0.87 1.00 5.00 210
Originality 3.00 3.00 1.05 1.00 5.00 210
Usefulness 3.07  3.00 0.65 1.00 4.50 210
Useful

Creativity 2.79 3.00 0.76 1.00 4.75 210
Innovation 2.73 3.00 0.88 1.00 5.00 210
Imagination 2.73  3.00 0.96 1.00 5.00 210
Originality 260  3.00 1.02 1.00 5.00 210
Usefulness 3.09 3.00 0.74 1.00 5.00 210

The variables were defined as follows: innovation = score on innovation items / # items, imagination = score on imagination
items / # items, original = score on originality items / # items, useful = score on usefulness items / # items and creativity =
mean score on the four creativity clusters.
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Figure 5 A visual representation of the descriptive statistics with respect to the mean scores on the four clusters (innovation,

imagination, originality and usefulness) as well as the overall creativity score. Further, these mean values were presented for
four different samples: the full sample, the common sample, the uncommon sample and the usefulness sample.

The descriptive statistics also include a correlational analysis (table 9). The four clusters
(innovation, imagination, originality and usefulness) all reveal positive, significant
correlations. These positive correlations can be explained by the fact that the four clusters
should be related to the same construct: creativity. The second condition, the uncommon
condition, has a positive, significant correlation with the four clusters of creativity. This could
be an indication that more uncommon (or more creative) responses are associated with an
increase in all four clusters. Consequently, this could be seen as an indication that usefulness
is a component of creativity. Further, the third condition reveals a positive, significant
correlation with the usefulness cluster. This result seems logical since the third condition

required participants to come up with more useful responses.

Further, several of the control variables also had significant correlations with the four clusters.
Age correlated positively with imagination, originality and usefulness. Apparently, the
responses become more creative when the age of the participant increases. A significant effect
of participant was found only in the usefulness cluster. This indicates that the responses of
some participants were more useful compared to other participants. Further, gender has a
negative correlation with the four clusters of creativity. This means that the responses given
by female participants were more creative compared to men. Finally, a word effect was found

which indicates that some words resulted in more creative responses than others.
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Table 9 Results of the correlational analysis with respect to the variables of the current study.

INN IMA ORI USE CRE CON_2 CON_3 AGE PAR GEN WOR

INN 1 0.637 0.86° 0.60° 0.86° 0.197 0.05 005 0.02 - -
0157 0.147
IMA 1 0677 056~ 086~ 024" 0.02 0.10° -0.03 - -
0.13” 0.137
ORI 1 065" 088" 026  -0.01 008 000 - -
0207 0177
USE 1 0777 0117 0127 0.10" - - -0.01
0.117 0.28"
CRE 1 0.24™  0.05 0.10° -0.03 - -
0227 0.147
CON_2 1 -0.50”" 0.00 0.00 000 0.00
CON_3 1 0.00 0.00 0.0 0.00
AGE 1 029" 0.06 0.00
PAR 1 0.12 0.00
GEN 1 0.00
WOR 1

The variables that were included in the correlational analysis are: INN = score on the innovation cluster / # items, IMA =
score on the imagination cluster / # items, ORI = score on the originality cluster / # items, USE = score on the usefulness
cluster / # items, CRE = sum of cluster scores / # clusters, CON_2 = dummy variable for the uncommon condition, CON_3 =
dummy variable for the usefulness condition, AGE = age of the participant, PER = categorical variable with respect to the
participant number, GEN = categorical variable with respect to gender and WOR = categorical variable for the stimulus
word.

4.2.3 The Gaus-Markov assumptions: diagnostic tests

This section will evaluate some important assumptions with respect to the five regression
analyses that were conducted in the current study. These assumptions should always be
evaluated when an OLS regression analysis is conducted in order to assess the appropriateness
of this method with respect to the data.

This first assumption states that the average value of the error terms should be zero (Brooks,
2008). If the regression model contains a constant (intercept) this assumption will never be
violated. So, this assumption is not violated in the current study due to the fact that the five

regression models that were tested all contained a constant.
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Secondly, the variance of the error terms is assumed to be constant. This assumption is also
known as the homoskedasticity assumption. The error terms are not homoskedastic (but
heteroskedastic) when the error term is related to any of the independent variables in the
regression model or a linear combination of the variables. Due to the fact that IBM SPSS
Statistics 20 does not provide an option to perform a heteroscedasticity test, the current study
will perform the Glesjer test (1969) manually. This means that five regression analyses were
performed that predict the absolute, unstandardized residuals of the five regression models
that were explained in the methodology section. The independent variables included in the
model are the same as mentioned in the methodology section (including the control variables).
So, the Glesjer test for heteroskedasticity investigates whether the predictors of the original
regression model have a significant effect on the absolute, unstandardized residuals. The
results of these regression analyses reveal some evidence with respect to heteroskedasticity.
One of the word dummy variables revealed a significant effect on the absolute residuals with
respect to the score on originality. Due to the fact that the degree of heteroskedasticity appears
to be relatively mild, the problems associated with a violation of the homoscedasticity

assumption remain relatively small (Hayes & Cai, 2007).

The third assumption is that there should be no autocorrelation between the error terms. In the
current context, this means that there should be no cross-sectional correlation between the
error terms. A test that can be used to detect autocorrelation is the test of Durbin and Watson
(1951). A Durbin-Watson test value (DW) of 0 indicates positive autocorrelation, a DW of 4
indicates negative autocorrelation and a DW value of 2 indicates no autocorrelation. The
Durbin-Watson values that were found in the current study ranged from 2.09 till 2.21. The
DW values found in the current study are relatively close to 2 which indicates that
autocorrelation is probably not a problem (the Durbin-Watson test does not provide a p-

value).

Fourth, a normal distribution of the residuals is assumed. This assumption was tested using
both the Kolmogorov-Smirnov and the Shapiro-Wilk (1965) tests for normality. Both tests
indicated that the hypothesis that the residuals of the five regression analyses performed by
the current study are distributed normally cannot be rejected (p > 0.05). Therefore, the
assumption that the residuals in the current study follow a normal distributed holds.
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Finally, it is important to check whether there is multicollinearity among the predictor
variables. A commonly used measure to estimate multicollinearity is the “Variance Inflation
Factor” (VIF) (Theil, 1971). Hair, Anderson, Tatham and Black (1995) have suggested that a
VIF of maximally 10 is an acceptable level of multicollinearity. The highest VIF value that
was found in the current study is 10.39 which is related to the control variable “age”.
However, the correlational analysis of table 9 reveals that the only predictor variables that age
is collinear with is another control variable: participant. Since multicollinearity only interferes
with the coefficient of the collinear variables, the high VIF of age is not problematic (it is not
collinear with the variables of interest: condition 2 and condition 3). The other VIF values are

well below 10, with a second highest value of 2.56.

In conclusion, it appears that the data of the current study is suited for an OLS regression
analysis. The residuals appear to follow a normal distribution and the risk of

heteroskedasticity, autocorrelation and multicollinearity are relatively low.

4.2.4 Regression analysis

Five regression analyses were conducted with five different dependent variables: overall
creativity score, innovation score, imagination score, originality score and usefulness score.
The independent variables included in the regression models were the same for all five
regression models. The results of these regression analyses are presented in table 10. The
control variables as described in the methodology section were included in the analyses but
were not reported in table 10. The control variables that revealed a significant effect will be

mentioned in the current section.

The results of the regression analyses reveal that both the uncommon condition and the
usefulness condition have a positive effect on the overall creativity score as well as the score
on all four clusters: innovation, imagination, originality and usefulness. Due to the fact that
the dummy variable of the first condition (common condition) was omitted from the
regression analyses to avoid exact multicollinearity, the first condition will serve as a
reference category. So, the results of the regression analyses reveal that the second condition
and third condition have a positive effect on the creativity score and the cluster scores
compared to the first condition. Practically, this means that receiving either the “uncommon”

or “useful” instruction before the start of the task resulted in more innovative, imaginative,
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original and useful responses compared to the “common” instruction. As can be observed in
table 10, the effect of the second condition (uncommon) is bigger on three of the four clusters
scores respectively innovation, imagination and originality. However, the effects of both the
second and third condition are very similar with respect to the fourth cluster: usefulness.
These results are in line with the descriptive statistics that revealed that the responses given in
the common condition scored lowest on all four clusters compared to the second and third
condition. The uncommon condition revealed the highest scores on three of the four clusters:
innovation, imagination and originality. However, no significant difference was found
between the second and third condition with respect to the fourth cluster: usefulness. These
results seem to confirm the hypothesis that the responses given in the usefulness condition are

less creative compared to the responses given in the uncommon condition.

With respect to the control variables, all five regression analyses have revealed that several of
the dummy variables with respect to the word and the participant number were significant.
This means that some of the words revealed either significantly more, or less creative
responses compared to the last stimulus word (“tafel”) that served as a reference category.
The same is true for the participants, some participants generated more, or less creative ideas
compared to the last participant who served as the reference category. The control variable
age was only significantly in two of the five regression analyses: the regression models
predicting innovation and usefulness. In both of these regression models, age had a negative
effect on the innovation and usefulness score. These results indicate that the ideas of older
people are less innovative and less useful compared to younger people. Finally, gender had no
significant effect on all of the regression models that were tested.
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Table 10 Results of the regression analyses (N=630). The four different regression analyses have four different dependent
variables: overall creativity, innovation, imagination, originality and usefulness.

Beta Standard error t-value p-value

Creativity
CON_2 0.59 0.06 9.52 0.00
CON_3 0.37 0.06 5.98 0.00
Constant 2.57 0.29 8.74 0.00
Adj. R? 0.34

Innovation
CON_2 0.56 0.08 7.23 0.00
CON_3 0.37 0.08 4.78 0.00
Constant 3.30 0.36 9.08 0.00
Adj. R? 0.25

Imagination
CON_2 0.69 0.08 8.53 0.00
CON_3 0.38 0.08 4.74 0.00
Constant 2.13 0.38 5.62 0.00
Adj. R? 0.29

Originality
CON_2 0.77 0.09 8.71 0.00
CON_3 0.37 0.09 4.19 0.00
Constant 1.47 0.42 3.52 0.00
Adj. R 0.28

Usefulness
CON_2 0.35 0.06 5.90 0.00
CON_3 0.37 0.06 6.14 0.00
Constant 3.36 0.28 11.92 0.00
Adj. R 0.31

A detailed description with respect to the variables can be found in table 9. In order to keep the table as readable as possible,
the control variables were omitted from the table. However, all of the control variables revealed a significant effect on the
overall creativity score, the innovation score, the imagination score, the originality score or the usefulness score except for
gender.
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Finally, the adjusted R? of the regression models that were analyzed are also displayed in
table 10. The adjusted R? gives an indication with respect to the goodness of fit of the model.
More specifically, it reveals how much of the variance in the dependent variable is explained
by the predictors in the regression model. Muijs (2004) provides some guidelines with respect
to the interpretation of the adjusted R?. According to Muijs (2004), an adjusted R? between
0.11-0.30 is a modest fit and an adjusted R? of 0.31-0.5 is a moderate fit. Apparently, the
regression model predicting the overall creativity score and the usefulness score is a moderate

fit and the other regression models have a modest fit.

5. Discussion
The aim of the current study was twofold: to investigate whether a Dutch EEG study with

respect to creativity could be designed and how “usefulness” is related to the concept of
creativity. The first part of this section will discuss the first goal, followed by the second goal.
Afterwards, the limitations of the current study will be discussed. Finally, some suggestions

with respect to future research will be made.

5.1 Conclusions
One of the goals of the current study was to design an EEG study that can be used to further

conceptualize the concept of creativity. Like mentioned in the literature review, the research
designs applied in different EEG studies with respect to creativity are very diverse which
makes it difficult to compare the results. The current study has tried to contribute to more
uniformity in this specific field of research by transforming the study by Jauk et al. (2012)
into a Dutch version. The suitability of the current research design was evaluated primarily by
observations that were made while participants worked on the tasks. An important constraint

posed by an EEG study is the lack of movability of the participant (Fink et al., 2007).

The current research design appeared to have dealt with this constraint effectively by
introducing a phase in each trial that enables the participant to vocalize their thought as
opposed to writing them down. This approach seemed to work quite well in minimizing the
movement made by the participants which makes the design appropriate for an EEG study.
Before the vocalization phase started, the participants were asked to push a space bar as soon
as an answer came to their mind. This way, a marker could be placed in the EEG recordings

enabling a researcher to find the data corresponding to the moment that the participant had his
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or her thought. This approach appeared to work relatively well, although some participants
forgot to push the space bar before vocalizing their ideas. Due to the fact that a trial whereby
the participant forgot to push the spacebar cannot be used for EEG analysis anymore (the
marker is not set in these cases) it is of great importance that future EEG research ensures that
the participants are aware of the importance of pushing the space bar and are prompted if
needed. Another observation that has been made is that several participants had difficulty with
coming up with ideas within the time-out that was set within the trials. The consequence
thereof is that no primer can be set in the EEG data and, thus, the moment when the
participant came up with their idea cannot be recovered afterwards for analysis. So, to prevent
that useless data accumulates due to the fact that participants are not able to come up with
ideas within the time constraint, future research could consider elongating the time-out set in

the idea generation phase within a trial or eliminate the time-out altogether.

Finally, the results obtained with the ANOVA analysis with respect to differences in
creativity between the “common” and “uncommon” condition are in line with the results by
Jauk et al. (2012), namely that the responses given in the “uncommon” condition were more
creative compared to the responses provided in the “common” condition. However, the
comparability of the results of both studies is limited due to the fact that the research design of
the current study is somewhat different from the research design used by Jauk et al. (2012).
Jauk et al. (2012) employed six raters that scored all the responses with respect to how
uncommon they are. A problem that might arise is that the raters will compare the responses
given by the participant to the same stimulus word with each other causing a word effect. The
current study tried to address this issue by giving each rater (the participants of the second
experiment) only one response per stimulus word to rate. Further, the way creativity was
measured differs between both studies. Jauk et al. (2012) merely looked at how uncommon a
response is, while the current study used a more extensive survey to measure creativity. This

also limits the comparability of the results.

In conclusion, the current study was able to design a Dutch research design that can be used to
conduct an EEG study with respect to the concept of creativity. By showing that creativity
tasks can be translated into other languages successfully, the current study is setting the first

step towards more uniformity in this research field.
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The second aim of the current study was to investigate the relationship between the concepts
“usefulness” and “‘creativity”. A definition of creativity that is often referred to in the
literature is the definition by Sternberg and Lubart (1996) who perceive usefulness to be a
component of creativity. However, more recent card sorting studies by Wolf (2014) and van
der Velde et al. (2015) that investigated the components of creativity did not perceive
usefulness to be a component of creativity. In line with the definition by Wolf (2014) and van
der Velde et al. (2015), the current study hypothesized that usefulness is not necessarily a
component of creativity. More specifically, it is hypothesized that the answers provided in the
condition whereby participants are asked to come up with useful responses are less creative
compared to the situation whereby participants are asked to come up with uncommon
responses. The results of the current study, indeed, confirm the hypothesis that the answers
given by participants are less creative when they were asked to come up with useful ideas
compared to the situation whereby participants are asked to come up with uncommon ideas.

So, at first glance, usefulness indeed does not seem to be a component of creativity.

However, another result of the current study is that the ideas generated by participants when
confronted with the instruction to come up with useful ideas are more creative compared to
the ideas that were thought of after an instruction to think of common responses. So, how can
this finding be reconciled with the conclusion that usefulness is not a component of
creativity? Like mentioned in the literature review, Kris (1952) suggested that the creative
process is composed of two phases: the inspiration phase and the elaboration phase. During
the inspiration phase a person comes up with creative ideas and during the elaboration phase a
person evaluates these ideas. The inspiration phase seems to be more related to divergent
thinking as opposed to the elaboration phase which is more analytical and logical and might
therefore be more related to convergent thinking. In line with this argumentation it can be
expected that both phases are associated with different neural activation patterns. An
explanation for the results of the current study could be found in these different phases of
creativity. The current study proposes that the usefulness component is related to the second
phase of creativity and, thus, more related to convergent thinking whereas the first phase,
which is more related to divergent thinking, is more concerned with generating all types of
creative ideas. So, the answers that were provided in the uncommon condition are proposed to
be a direct result of the inspiration phase. The answers of the usefulness phase are a result of
both the inspiration phase and the elaboration phase. This could explain why the creativity of

the answers provided by participants in the usefulness condition is lower compared to the
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answers provided in the uncommon condition: the ideas generated by divergent thinking in
the inspiration phase are also subjected to convergent thinking during the elaboration phase.
This second phase, which is dependent on more convergent thinking, is causing the answers
provided in the usefulness phase to be less creative compared to the uncommon phase.
Similarly, due to the fact that the ideas generated in the usefulness phase are subjected to the
creative process is causing them to be more creative compared to the ideas generated in the

common condition which are not the result of the creative process.

In conclusion, the current study proposes that usefulness is a component of creativity.
However, it is suggested that usefulness is not related to the inspiration phase of creativity
which is more related to divergent thinking but to the elaboration phase of creativity which is
logical and analytical and more related to convergent thinking. The current study is hereby
able to contribute to the conceptualization of creativity by providing an explanation with
respect to the relationship between usefulness and creativity and find an explanation for the
conflicting definitions provided by Sternberg and Lubart (1996) and Wolf (2014) and van der
Velde et al. (2015).

5.2 Limitations and suggestions for future research
A limitation of the current study is the fact that the creativity survey based on the study by

van der Velde et al. (2015) has revealed some problems. Firstly, the Cronbach’s Alpha of the
questionnaire was somewhat low. Although 0.7 and higher is acceptable for time and cost
efficiency reasons, a Cronbach’s Alpha of 0.8 and higher is better for experimental studies
(Nunnally, 1978). Therefore, the questionnaire that was used in the current study might have
too little internal inconsistency to be used in applied research. As a consequence, the
creativity scores that were obtained using the questionnaire might not be reliable enough.
Cronbach’s Alpha could be raised to 0.8 and up if the item with respect to usefulness would
be removed from the questionnaire. Secondly, the inter-item correlation analysis reveals that
the item with respect to usefulness correlated too weakly or not at all with the other items in
the survey analysis. Like mentioned before, these results indicate that the usefulness item
measures another underlying construct compared to the other items (innovation, imagination
and originality). The current study further proposes that the items related to innovation,
imagination and originality are related to the inspiration phase of the creative process which
requires divergent thinking. The item related to usefulness is proposed to be related to the
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elaboration phase which requires convergent thinking. Therefore, it might be considered to
remove the item with respect to usefulness in future studies. Another argument in favor of
removing the usefulness cluster from future research is that the items included in the
usefulness cluster do not correlate sufficiently with each other. This is an indication that the
items in the usefulness cluster do not measure the same underlying factor. As opposed to the
other three clusters (innovation, imagination and usefulness) who do reveal sufficient inter-
item correlations for the most part. However, the results with respect to Cronbach’s Alpha and
the inter-item correlational analysis between the clusters have to be interpreted with caution
due to the fact that only the items that were presented to the participants on all occasions
could be included in these analyses. Future research could be conducted in order to properly

evaluate the survey used in the current study.

One of the conclusions of the current study was that usefulness is part of the second phase of
the creative process which is supposed to be more related to convergent thinking as opposed
to the first phase of the creative process which has been proposed to be more related to
divergent thinking. However, the current study cannot back these conclusions up with
neurological evidence. Future research could try to investigate the conclusions of the current
study with respect to usefulness component by replicating the current study in an actual EEG
study. Such a research design could investigate whether the neural processes that are related
to generating an idea in the usefulness condition differ from the activation patterns that are
related to generating ideas in the uncommon pattern. More specifically, it could test whether
generating an idea in the usefulness condition is related to activation patterns associated with
convergent thinking and whether generating ideas in the uncommon condition is related to

activation patterns associated with divergent thinking.
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Appendix A

INFORMED CONSENT FORMULIER

“The concept of creativity”

Towards the development of an EEG study with respect to the concept of creativity

UITNODIGING
Je wordt gevraagd deel te nemen aan een onderzoek naar het concept “creativiteit”. Het doel
van het onderzoek is het ontwerpen van een onderzoeksontwerp dat gebruikt kan worden om

EEG responses te maken behorende bij bepaalde aspecten van het concept “creativiteit”.

Mijn naam is Elody Hutten en dit onderzoek is onderdeel van mijn masterthese. Mijn
begeleiders zijn Prof. Dr. F. van der Velde en Deniece Nazareth MSc. Het onderzoek is

onderdeel van een Europees project genaamd “Concept Creation Technology” (ConCreTe)”

Tevens is het onderzoek goedgekeurd door de ethische commissie.

PROCEDURE

Tijdens dit experiment zul je gevraagd worden om twee taken te vervullen. Eén daarvan heet
de “Alternate Uses test” en tijdens deze test wordt je gevraagd om andere gebruiken te
verzinnen voor alledaagse gebruiksvoorwerpen. De andere test heet de “Word Association
test”. Tijdens deze test zul je worden geconfronteerd met een alledaags woord. De taak

bestaat vervolgens uit het aangeven welke associaties dat woord bij je oproept.

Verder kennen beide taken drie verschillende condities (die overigens gelijk zijn in beide
taken). Tijdens de eerste conditie zal je gevraagd worden om “gewone” responses te geven, de
tweede condities vraagt om “ongewone” responses en de derde conditie instrueert je om

“nuttige” responses te geven.
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Het gehele onderzoek zal ongeveer een uur in beslag nemen.

RECHTEN VAN DE RESPONDENT

Je hebt ten alle tijde het recht om te stoppen met je deelname aan het onderzoek zonder
opgaaf van reden. Tevens heb je het recht om alle gegevens die je geleverd hebt terug te
trekken of te laten vernietigen. Ook heb je ten alle tijde het recht een antwoord te krijgen op

vragen met betrekking tot de gebruikte procedure.

Je deelname aan dit onderzoek is vrijwillig en je krijgt hier één proefpersoonpunt voor dat
verwerkt zal worden in SonaSystems. Je gegevens zullen anoniem verwerkt worden en

vertrouwelijk behandeld.

VERDERE INFORMATIE

Prof. Dr. F. van der Velde, D. Nazareth MSC en mijzelf zijn ten alle tijde bereid al je vragen
te beantwoorden met betrekking het onderzoek en de eindresultaten van het onderzoek. Bij
voorkeur eerst contact opnemen met mij op het volgende emailadres:

elody.hutten@agmail.com.

Door dit formulier te ondertekenen toon je aan dat je dit formulier gelezen hebt, dat eventuele

vragen naar tevredenheid zijn beantwoord en dat je vrijwillig deelneemt aan dit onderzoek.

Naam respondent

Handtekening respondent Datum
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Appendix B

“Je staat op het punt deel te nemen aan een onderzoek naar het concept creativiteit. Het
experiment zal bestaan uit twee taken, de “Alternate Uses Task” en de “Word Association
Task”. Alvorens het experiment daadwerkelijk zal starten, vindt er een testronde plaats
bestaande uit één trial voor beide taken met voorafgaand een uitleg met betrekking tot de
desbetreffende taak.”

< Druk op de spatiebalk om verder te gaan >

“Dit zijn de instructies voor de eerste oefenronde. Deze trial zal betrekking hebben op de
Woord Associatie Taak. Deze taak begint met het verschijnen van een fixatiekruis op het
beeld, waarna er een meer specifieke instructie op het scherm zal komen te staan. Deze
specifieke instructies kunnen de volgende drie zijn: “gewone associate”, “ongewone
associatie” en “nuttige associatie”. Nadat de specifiecke instructie verdwenen is zal er een
woord in het midden van het scherm verschijnen (de specifieke instructie blijft in beeld staan).
Vervolgens is het aan jou om aan te geven met welke concepten je dit woord associeert die
passen binnen de gegeven specifieke instructie. Dus als de instructie “gewone associatie” is
voorafgegaan aan het gegeven woord, is het de bedoeling dat je gebruikelijke associaties
verzint voor het gegeven woord. Zodra er een associatie in je op is gekomen, druk je op de
spatiebalk. Op dat moment verschijnt er een tekstballon in beeld en vanaf dat moment kun je
de associatie waar je op bent gekomen vertellen aan de ondezoeker. Hierna druk je wederom
op de spatiebalk waarna er weer een nieuwe trial begint en het fixatiekruis weer in beeld

verschijnt”.

< Druk op de spatiebalk om te beginnen met de tweede oefenronde >

“Je gaat nu beginnen met het experiment. De eerste taak waar je aan zult werken is de Woord

Associtatie Taak. De individuele trials zullen op eenzelfde manier verlopen als de
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oefenrondes. De gehele taak zal bestaan uit 21 woorden en een bijbehorende, specifieke

instructie.”

< Druk op de spatiebalk om te beginnen met het experiment >

“Dit zijn de instructies voor de tweede oefenronde. Deze trial zal betrekking hebben op de
Alternatieve Gebruiken Taak. Deze taak begint met het verschijnen van een fixatiekruis op
het beeld, waarna er een meer specifieke instructie op het scherm zal komen te staan. Deze
specifieke instructies kunnen de volgende drie zijn: “gewoon gebruik”, “ongewoon gebruik”
en “nuttig gebruik”. Nadat de specifieke instructie verdwenen is zal er een woord in het
midden van het scherm verschijnen (de specifieke instructie blijft in beeld staan). Vervolgens
is het aan jou om andere gebruiken voor dit voorwerp te verzinnen die passen binnen de
gegeven, specifieke instructie. Dus als de instructie “ongewoon gebruik” is voorafgegaan aan
het gegeven woord is het de bedoeling dat je ongebruikelijke, alternatieve gebruiken verzint
voor het gegeven woord. Zodra je een alternatief gebruik bedacht hebt, druk je op de
spatiebalk. Op dat moment verschijnt er een tekstballon in beeld en vanaf dat moment kun je
het alternatieve gebruik dat je bedacht hebt vertellen aan de ondezoeker. Hierna druk je
wederom op de spatiebalk waarna er een nieuwe trial begint en het fixatiekruis weer in beeld

verschijnt”.

< Druk op de spatiebalk om te beginnen met de tweede oefenronde >

“Je gaat nu beginnen met het experiment. De taak waar je aan zult werken is de Alternatieve
Gebruiken Taak. De individuele trials zullen op eenzelfde manier verlopen als de
oefenrondes. De gehele taak zal bestaan uit 21 woorden en een bijbehorende, specifieke

instructie.”

< Druk op de spatiebalk om te beginnen met het experiment >
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Appendix C

The items used in the current study are displayed below.

Table 2 Overview of the items used by Jauk et al. (2012) in their alternate uses task, their English translation and the items

used in the current study.

Jauk et al. (2012)

English translation

Items in the current study

Autoreifen
Bleistift
Dickes Buch
Feuerzeug
Gartenschlauch
Haarfohn

Hut
Klopapierrolle
Konservendose
Kugelschreiber
Lineal

Loffel
Plastikflasche
Plastiksackerl
Regenschirm
Schraubenzieher
Schuhband
Socke

Zeitung
Ziegelstein

Car tire
Pencil
Thick book
Lighter
Garden hose
Hairdryer
Hat

Roll of toilet paper
Tin

Pen

Ruler

Spoon
Plastic bottle
Plastic bag
Umbrella
Screwdriver
Shoelace
Sock
Newspaper
Brick

Autoband
Potlood

Dik boek
Aansteker
Tuinslang
Haarfohn

Hoed

Rol toiletpapier
Blikje

Pen

Liniaal

Lepel

Plastic fles
Plastic tas
Paraplu
Schroevendraaier
Schoenveter
Sok

Krant

Baksteen

Magnetron
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Table 3 Overview of the items used by Jauk et al. (2012) in their word association task, their English translation and the
items used in the current study.

Jauk et al. (2012) English translation

Items used in the current study

Ahorn
Baum
Dorf
Fisch
Flamme
Gabel
Garten
Hénde
Hund
Kissen
Konig
Lampe
Milch
Mutter
Silber
Strafe
Suppe
Tisch
Tulpe

Zucker

Maple
Tree
Village
Fish
Flame
Fork
Garden
Hands
Dog
Pillow
King
Lamp
Milk
Mother
Silver
Street
Soup
Table
Tulip
Sugar

Denneboom
Boom
Dorp
Vis
Vlam
Vork
Tuin
Handen
Hond
Kussen
Koning
Lamp
Melk
Moeder
Zilver
Straat
Soep
Tafel
Tulp
Suiker
Mok
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Appendix D

Table 4 The word pairs that were included in the survey included in the second experiment.

Word pair 1

Word pair 2

Word pair 3

Denneboom - Kerstboom

Boom - Knuffelen
Dorp - Huis

Vis - Water

Vlam - Brand

Vork - Lepel

Tuin - Hark

Handen - Lichaam
Hond - Uitlaten
Kussen - Comfortabel
Koning - Geld
Lamp - Woonkamer
Melk - Koffie
Moeder - Vader
Zilver - Rijkdom
Straat - Rijden
Soep - Eten

Tafel - Eten

Tulp - Decoratie
Suiker - Eten

Mok - Drinken

Denneboom - Kaal
Boom - Landschap
Dorp - Lucht

Vis - Zoogdier

Vlam - Uit de uitlaat van een auto
Vork - Wapen

Tuin - Bloemen

Handen - Oppakken
Hond - Bewaking
Kussen - Slapen

Koning - Bedenkt regels
Lamp - Verlichting
Melk - Kalk

Moeder - Koken

Zilver - Goud

Straat - Van a naar b
Soep - Eten

Tafel - Waar je iets op kunt zetten
Tulp - Bloem

Suiker - Thee

Mok - Koffie

Denneboom - Luchtdynamiek

Boom - Meubel

Dorp - Buurtfeesten
Vis - Vangen

Vlam - Koken

Vork - Eten

Tuin - Moestuin
Handen - Vastpakken
Hond - Vriend
Kussen - Slapen
Koning - Koningin
Lamp - Licht

Melk - Koe

Moeder - Vader
Zilver - Geld

Straat - Knikkeren
Soep - Nieuwjaarsduik
Tafel - Eten

Tulp - Roze

Suiker - Alcohol
Mok - Muziek
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Appendix E

Informed consent

Ik wil je vragen de volgende informatie over de vertrouwelijkheid en de verwerking van de
gegevens goed door te lezen voordat je aan het onderzoek begint.

Je wordt gevraagd deel te nemen aan een onderzoek naar het concept “creativiteit”. Het doel
van het onderzoek is het ontwerpen van een experiment dat gebruikt kan worden om EEG
responses te meten die gerelateerd zijn aan het concept “creativiteit”.

Het experiment waar je zometeen aan deel gaat nemen is een vervolg op een eerder
experiment. Tijdens dat eerste experiment werden respondenten gevraagd om aan te geven
waar zij een gegeven woord mee associeerden. Dit eerste experiment resulteerde in
cominaties van woorden en associaties. Tijdens dit experiment zul je gevraagd worden om
deze “woord — associatie paren” te scoren op verschillende aspecten van creativiteit met
behulp van een vijfpunts Likert scale. In totaal zul je 21 woord-associatie paren krijgen om te
scoren. Het gehele onderzoek zal ongeveer een kwartier in beslag nemen.

Je hebt ten alle tijde het recht om te stoppen met je deelname aan het onderzoek zonder
opgaaf van reden. Tevens heb je het recht om alle gegevens die je geleverd hebt terug te
trekken of te laten vernietigen. Ook heb je ten alle tijde het recht een antwoord te krijgen op
vragen met betrekking tot de gebruikte procedure. Je deelname aan dit onderzoek is vrijwillig
en je krijgt hier 0,25 proefpersoonpunt voor dat verwerkt zal worden in SonaSystems. Je
gegevens zullen anoniem verwerkt worden en vertrouwelijk behandeld.

"Ik heb de voorafgaande informatie goed doorgelezen en stem toe dat mijn data voor
wetenschappelijk onderzoek gebruikt mogen worden."

Appendix F

Het experiment waar je zometeen aan deel gaat nemen is een vervolg op een eerder
experiment. Tijdens dat eerste experiment werden respondenten gevraagd om aan te geven

waar zij een gegeven woord mee associeerden.

Zo zou het kunnen dat een respondent in het voorgaande onderzoek gevraagd is om een
associatie te geven bij het woord “kast”. Stel je voor dat die persoon als associatie “Ikea”

heeft geantwoord, dan is het “woord-associatie paar” in dit geval “kast — Ikea”.
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Tijdens dit experiment zul je gevraagd worden om een selectie van deze “woord — associatie

paren” te scoren op verschillende aspecten van creativiteit met behulp van een vijfpunts Likert

scale. Zo kan het zijn dat je gevraagd wordt in hoeverre je de gepresenteerde associatie

"origineel” vindt. In totaal zul je 21 woord-associatie paren krijgen om te scoren.

Het gehele onderzoek zal ongeveer een kwartier in beslag nemen.

Appendix G
Cluster Statement Presentation
Originality Het is origineel All participants
Het is vernieuwend Radomly + counterbalanced
Het is artistiek Randomly + counterbalanced
Het is onconventioneel Randomly + counterbalanced
Het is uniek Randomly + counterbalanced
Het is buitengewoon Randomly + counterbalanced
Innovation Het is innovatief All participants
Het is een idee Randomly + counterbalanced
Het vergt intelligentie Randomly + counterbalanced
Het vergt kennis Radomly + counterbalanced
Het vergt vaardigheid Randomly + counterbalanced
Het vergt nadenken Randomly + counterbalanced
Imagination Het is fantasievol All participants
Het is spontaan Randomly + counterbalanced
Het vergt talent Randomly + counterbalanced
Het is inspirerend Randomly + counterbalanced
Het is passievol Randomly + counterbalanced
Het roept een gevoel op Randomly + counterbalanced
Useful Het is nuttig All participants

Het is verrassend
Het is waardevol

Het is vindingrijk

All participants
All participants
All participants
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