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Abstract

Background: There have been several attempts in the past centuries to quantify the human intelligence, many of
these attempts were successful. On the other hand, there have been parallel trials to identify and quantify an
individual’s creativity. To date, there is no universal definition of creativity nor a quantifying system to measure it
with a reliable accuracy.

Materials and Methods: This is a quasi-experimental study in an Iraqi population of undergraduate medical
students aged 18-20 years; the male-to-female ratio is 3 to 10. The total number of participants was 195 (n=195)
who were allocated into three groups; A, B, and C (ny=67, ng=61, nc=67). Each group was interviewed separately,
and the participants were given a choice to either correspond to a quiz on an already taught medical subject or write
down ideas (one or more) with creative-innovative potentials. There was no restriction on time, language, or the
theme of the topics to be written.

Results: There was a significant difference in between the three groups’ tendency to take the quiz (p-value=0.040).
However, inter-group and intra-group analyses failed to detect any significant difference in students’ tendencies
towards either a creative or a classical form of thinking. Besides, gender was not found to be of a determinant
effect on an individual’s tendency towards creativity (p=0.633) or traditional thinking based on an already taught
medical knowledge (0.905).

Conclusion: There were no statistically significant differences in the tendencies of students towards either an
original (creative) or a standard pattern of thinking. However, inter-group analyses indicated some substantial
differences in students’ affinity towards exploring an already taught medical knowledge.

Keywords: Creativity, Creativeness, Creative Thinking, Creative Ability, Innovation, Students, Medical Students,
Quasi-Experiment, Chi-Square Test

1. Background

The human intellect has always been under relentless investigative efforts to explore the way by which it can solve
problems, investigate new patterns, and innovate new concepts. Creativity can be highly versatile; it can be artistic
(Figure 1), musical, linguistic, mathematical, athletic, philosophical, applied, etc. Despite that the creative thinking
has been studied for centuries, there is no precise definition for what creativity stands for, and to date, there is no
reliable unanimous metric system to quantify creativity or the affinity of an individual towards creative thinking
(Bailey, 1957; Guertin et al., 1966; Oscoz-Irurozqui & Ortuilo, 2016).
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Figure 1. Artistic Creativity: A Concept Art by Hussein Al-Bayati.

For centuries, there have been numerous studies on human intelligence and its measurement, the Intellectual
Quotient (1Q); these studies have managed to extrapolate an excellent estimation of an individual’s intelligence, for
example, the use of Wechsler’s scale to measure the 1Q (Bayley, 1957; Guertin et al., 1962; Guertin et al., 1966;
Seashore et al., 1950). There have also been similar attempts to quantify the creativity and the creative potential of
an individual in a similar sense, using the an analogous quotient known as the Creativity Quotient (CQ)
(Bossomaier et al., 2009; Furnham et al., 2008; Romey, 1960; Piffer, 2012; Snyder et al., 2005). However, none of
these attempts seems to be successful although there have been some promising studies focusing on alternative
modalities to assess creativity, including cerebral and cranial morphometry (Bendetowicz et al., 2016), the neural
correlates of creativity (Amir, 2016), functional MRI imaging (fMRI) and the assessment of divergent thinking
potentials (Kleibeuker et al., 2016), and other studies (Allen and Loughnane, 2016; Amir & Biederman, 2016;
Bendetowicz et al., 2016; Kleibeuker et al., 2016; Oscoz-Irurozqui & Ortuiio, 2016).

This study is quasi-experimental; it exploits the use of a straightforward approach to identify tendencies towards
two patterns of thinking, either creative thinking or traditional thinking. This study was authorised by the ethical
committee and the institutional review board (IRB) of the College of Medicine at the University of Baghdad. The
level of evidence of this paper is estimated to be of level-3 in accordance with the categorization scheme imposed
by the Oxford Centre for Evidence-based Medicine (Oxford Centre for Evidence-based Medicine, 2009).
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2. Materials and Methods

The study was conducted in accordance with the ethical approval from the IRB (IRB meeting number 620-73, on
the 15™ of May 2016). The approval is under the authority of the dean office at the College of Medicine at the
University of Baghdad. This study was conducted in a population of undergraduate medical students from Iraq
(n=195). The participants were randomly selected out of a total of 261 medical students. Randomization was based
on the selection of three groups A, B, and C (n=67, n= 61, n= 67) of students out of four groups via using a random
number generator (Figure 2). The male-to-female ratio was 3:10 for each cluster (group). The participants were
blinded to the nature and outcome of this study, those who were responsible for data collection were also blinded,
and only the statistician was not blinded. Hence, this study is considered to be randomised and double-blinded.
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Figure 2. Flow Chart: Design of the Study

Each of the three groups was interviewed separately and were given the option to either answer a classic quiz or to
write down an idea/question with creative potential(s) or to carry out both. The quiz was the same for all
participants and for all the three groups; the topic of the quiz was already taught to the participants (students) in the
human Anatomy module of head and neck; it was specifically in connection with the subject of the infrahyoid
muscles. On the other hand, the creative idea could be written on any subject, medical or non-medical, and can be
drafted in English or the native Arabic language. There were no restrictions of any kind; the time was left open for
the students to either answer the quiz or write a creative idea or to respond to both. Each potential original idea was
later qualitatively examined by a panel of reviewers using thematic analysis to assess the existence of creative and
innovative potentials.

The tested hypothesis included the detection of the presence of any sort of tendencies of students toward creative
thinking, the presence of inter-group variability in connection with such trends, and the correlation with the gender
of the participants. Statistical testing was carried out using the Pearson’s Chi-square test for categorical data; an
alpha value of 0.05 (95% confidence interval) was set as the cutoff margin for statistical significance. The
statistical analysis was conducted with the Statistical Package for Social Science Version 20 (SPSS V.20) and
Microsoft Excel 2016. A pertinent review of the literature was performed from the 3™ of October 2016 to the 23" of
December 2016; this was done systematically across PubMed/Medline, the Cochrane Library, Scopus, Embase,
Google Scholar, in addition to the unpublished (grey) literature. A pre-specified list of keywords was based on the
medical subject headings (MeSH) indexed on the National Center for Biotechnology Information (NCBI)
(National Center for Biotechnology Information, 2016). Manuscripts of prior studies, both observational and
experimental, were evaluated via using the CASP critical appraisal tools (Casp-uk.net, 2016). Additionally, the
level-of-evidence for each paper was assessed in accordance with the system imposed by the Oxford Centre for
Evidence-based Medicine (Oxford Centre for Evidence-based Medicine, 2009).

3. Results and Discussion

The three groups (A, B, and C) were comparable in relation to the age, gender, and critical demographic
parameters of interest for the participants; the total number of those who participated in the study was 195 (n,=67,
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ng=61, nc=67), the male-to-female ratio was approximately 3 to 10 for each group; the age of participants was
ranging from 18 to 20 years. The total number of students who chose to take the quiz was 157 (80.5%), while those
who decided to write down an idea of creative potential were 116 (59.5%). The number of creative ideas (per
student) was variable and in the range of 1-6 per student; the topic of ideas was versatile including the medical,
paramedical, and non-medical theme of topics, the majority of which belonged to the discipline of neuroscience.

There have been some significant inter-group differences towards taking the quiz (p-value=0.040) (Figure 3). The
three groups displayed heterogeneity in relation to their members’ tendencies to take the quiz only 43 participants
(70.5%) from group B took the quiz, while only to 59 participants (88.1%) from group A and 55 participants from
(82.1%) group C have taken the quiz. There have been no significant differences in between the groups to write
down a creative idea (p-value=0.170). Similarly, there was also no significant difference in between the tendencies
of males and females to either take the quiz (p=0.905) or to write down a creative idea (p=0.633).

p-value
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Figure 3. Statistical Inference: p-values

Statistical analysis of group A revealed that gender has no role in relation to a student’s affinity to either answer the
quiz question (p=0.166) or write down a creative idea (p=0.428). Similarly, in group B, gender was not a
determinant factor, p-values were 0.146 (quiz) and 0.277 (idea). Furthermore, in group C, there was no significant
difference, based on gender, towards either answering the quiz (p=0.776) or generating a creative idea (p=0.717).
To summarise, there was some significant difference in between the groups in relation to their tendencies to take
the quiz. However, there were no significant inter-group differences in relation to their affinity to come up with
(write) a creative idea. Similarly, inter-group statistical analyses displayed the absence of any significant
differences in between males and females to either participate in the quiz or to generate ideas of creative and
innovative potentials. Finally, the effect of novel psychoactive substances on cognition and creativity deserve
intensive exploration in future studies (Al-Imam et al., 2016; Al-Imam et al., 2017, Al-Imam, 2017a; Al-Imam,
2017b).

4. Conclusion

The creative and innovative mental abilities of medical students have always been under speculation; these were
never tested in Iraqi medical students, neither in undergraduates nor in postgraduates. Besides, the theme and the
meaning of creativity itself is ambiguous and not yet properly defined nor been adequately measured. However,
this study has succeeded to provide a simple, yet a reliable way to gauge the affinity of medical students toward
creative thinking. It was found that there was no evident difference in between the tendencies of medical students
to engage in ideas of original content or standard thinking pattern. However, some students who had provided
creative ideas generated a significant number of ideas up to six in number on a variety of themes including medical
and non-medical, and particularly in relation to the discipline of neuroscience.
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The study has three main limitations; it was conducted in a population of undergraduate medical students,
participants from postgraduate levels were excluded (1), the content of written Ideas was assessed for creative
potentials by a panel; the panel included the authors of this paper (2), and there has been no assessment of student’s
handedness in correlation with his (her) affinities towards creative thinking (3). In 2016, Al-Hadithi and colleagues
have studied the effect of the patterns of cerebral dominance within a population of Iraqi medical students, and the
correlation of those patterns with the visual analytic skills (Al-Hadithi et al., 2016). Future studies should compare
the different population of students, medical and non-medical, in addition to the inclusion of postgraduate students.
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