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Abstract
Background:Recent attention has focused on creativity and the ability to develop innovative products (innovation), and the
relationship between creativity, personality traits associated with creativity, and innovation. However, the link between creativity,
aspects of personality associated with creativity, and innovation are unclear, especially with regards to nurses and nursing
education. Methods:This cross-sectional, descriptive, cor-relational design explored levels of creativity, components of creativity,
and innovation among nursing students, and examined the association of creativity, aspects of personality, and innovation.
Participants were 98 senior-year nursing students enrolled in a capstone course for developing patentable healthcare-related
products at a university in Northern Taiwan. Creativity was measured using the verbal and �gural Torrance Tests of Creative
Thinking (TTCT-V and TTCT-F, respectively); creative personality was evaluated with a self-report instrument, the Affective
Components of Creativity Scale (ACCS). Innovation was expressed as the mean product creativity score for healthcare products
students developed during the capstone course. Four independent judges scored the products for novelty and uniqueness.
Correlations were examined with Pearson’s test followed by Bonferroni’s post-hoc adjustment. Results:Nursing students had
moderately high scores for innovation (mean = 91.37, SD = 2.83; range = 83-96). Mean scores on the TTCT-F and TTCT-V were
40.05 (SD = 21.21) and 18.08 (SD = 13.94), respectively. The mean total score on the TTCT was 58.13 (SD = 30.47), indicating a
moderate level of creativity for nursing students. The highest mean score of the four components of creative personality was for
imagination (4.75, SD = 0.71); challenge and adventure were similar (2.71, SD = 0.31 and 2.53, SD = 0.25, respectively); the
lowest score was for curiosity (1.76, SD = 0.23). Mean total score for the ACCS was 2.79 (SD = 0.27). Pearson’s correlations
showed innovation was correlated with curiosity (p < .001). There was no signi�cant association between �gural or verbal
creativity and components of creative personality. Conclusions:The positive relationship between scores for innovation and
curiosity suggest teaching faculty might want to consider strategies for improving nursing students’ abilities to create innovative
products by concurrently focusing on methods of increasing curiosity and innovation.

Background

In nursing, innovation has been shown to require a combination of creativity and innovation [1]. Innovation in

nursing not only improves health care quality and reduces health care costs [2-3] but also creates an

organizational atmosphere that eases health care professionals’ stress and reduces burnout [4]. Therefore,

nursing professionals worldwide have been fostering nurses’ creativity and innovation to improve patient and

health care outcomes [1].

In 2003, the Advisory Office of the Ministry of Education declared the Taiwanese government must foster

creativity for students at all education levels [5]. As a result, since 2006 technical institutes, vocational schools,

and universities in Taiwan have integrated capstone courses into their curricula in order to stimulate creativity,

innovation, and entrepreneurship [6]. Incorporating this type of ‘design thinking’ has also been encouraged for

nursing programs in the US to help nurses develop problem-solving skills for the improvement of nursing care

quality [7]. Five nursing schools in Taiwan have incorporated capstone courses into their curricula to improve

nursing students’ creativity and innovation; the goal is to help students generate innovative patentable

healthcare products to solve real-world healthcare problems [2, 8]. However, there is a gap in the literature as

to whether there is a relationship between creativity and innovation.

Literature Review

Creativity and innovation
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Creativity has been shown to play an important role in models of job performance [9, 10]. Studies suggest both

idea generation and implementation of the ideas are important [11]. Idea generation can be viewed as

creativity and idea implementation can be viewed as innovation. Creativity has been described as a component

of a person’s personality [11], a process of psychological engagement in an activity [12], and something that is

novel and useful [13-14]. Creativity is also one of the building blocks of innovation [15]. Innovation, defined as

a combination of idea generation and implementation has been suggested to be a predictor of creativity in a

work environment [16].

Creativity and innovation should also be important considerations for educators. Kamplyis and Berki (2014)

have stressed the importance of creative thinking and innovation in education. They state, “Creative thinking

enables students to apply their imagination to generating ideas, questions and hypotheses, experimenting with

alternatives and to evaluating their own and their peers’ ideas, final products and processes” [17]. Although

creativity and innovation are considered important core competencies for nursing students in Taiwan [8], few

studies have examined the interaction of creativity and innovation for nursing students, as it relates to

education courses designed to increase nursing students’ creativity and innovation to improve healthcare.

Measuring creativity

Measures of nursing students’ creativity require valid assessment tools. Creativity can be measured with the

Torrance Tests of Creative Thinking (TTCT) [18], which are a result of Guilford’s hypothesis that an

individual’s creativity results from the ability to use divergent thinking [19]. The Torrance tests measure both

verbal (TTCT-V) and figural (TTCT-F) creativity and are correlated with divergent thinking; they have been

shown to be a valid assessment of creativity [20, 21] and have been translated into more than 35 languages [22,

23]. Guilford suggested divergent thinking was comprised of fluency, flexibility, originality, and elaboration

[19]. Fluency is the ability to generate diverse ideas about a problem quickly, flexibility is the ability to generate

diverse ideas to solve many problems, originality is the ability to generate novel ideas, and elaboration is the

ability to expand on an idea [18, 21, 24]. Scores on the TTCT can be used to indicate nursing students’ abilities

to use strategies and processes to connect ideas and organize creative thoughts. Therefore, we used scores on

the TTCT to measure nursing students’ creativity.

Measuring creative personality traits

Numerous studies have examined the correlation between personality and creativity [25-28]; one’s openness to

experience is a trait consistently and positively associated with creativity in students [26, 27]. Silvia et al.

(2009) suggested that a close relationship exists between openness to experience and creativity-related

variables, such as the divergent thinking skills of fluency and creativity [28]. Studies have also suggested a

relationship between creativity and components of a creative personality [19, 24]. Williams (1980) suggested

individuals considered to be creative have high levels of curiosity, imagination, adventure, and challenge [29].

One means of examining the relationship between an individual’s creative personality traits and creativity is the
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Creativity Assessment Packet (CAP) developed by Williams [29]. Studies using the CAP shown creative

personality traits directly influence creativity [30-35]. One study compared students who received a creativity

training intervention with a control group, and found the students in the intervention group had higher levels of

curiosity, creativity, and sensitivity than controls [33]. A study by Xia (2009) used the Affective Components of

Creativity Scale (ACCS), developed for use in Taiwan, to measure college students creative personality traits;

students had high levels of imagination and adventure; male students perceived themselves as more curious

than female students [31]. In this study, we used the ACCS in order to measure the Taiwanese nursing students’

perceived levels of creative personality traits. This instrument has also been used to evaluate perceived levels of

creative personality traits for nursing faculty in Taiwan [8].

Innovation

Creativity is purported to be positively related to innovation [17, 34] however most studies showing a positive

correlation between creativity and innovation have been conducted with employees in industrial work

environments or with college students [32-36]. However, although creative people are often innovators, not all

creative people are necessarily innovative [37]. Several studies have reported a positive relationship of an

individual’s personality traits and innovation [38, 39], however how innovation is measured is often subjective.

One way of assessing innovation is to quantify the originality of a created product using the Consensual

Assessment technique [40]. This technique assumes the combined assessment from a diverse panel of experts in

a field is the best way to evaluate something a person has created. The Consensual Assessment Technique is a

valid and reliable tool for use in higher education settings [41]. We used the Consensual Assessment Technique

as one component for evaluating innovation.

Purpose

There is a lack of research regarding the relationship of creativity, creative components of personality and

innovation in healthcare schools. Understanding these relationships could improve an educator’s ability to

create learning atmospheres that stimulate students’ thinking skills. To fill this gap in the literature, the current

study analyzed measures of creativity, creative components of personality and innovation among nursing

students in Taiwan enrolled in a capstone course designed to help improve creativity and innovation. Guided by

our literature review, we generated the following research question regarding creativity, creative components

of personality, and innovation in nursing students: Is there a correlation between creativity, components of a

creative personality and innovation? The possible relationships and interactions are shown in Figure 1.

[Figure 1 here]

Methods

Design
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Our study used a cross-sectional, descriptive, correlational design.

Participants

Nursing students enrolled in a capstone course in developing healthcare-related products participated in this

study; all students were from one university of technology in northern Taiwan. The first author described the

study design and purpose to all students, and invited them to participate the last week of the course. Packets

containing a description n of the study design and purpose, survey questionnaires and a consent form were

distributed to all enrolled students (n = 120). The first author explained that students who wanted to be

participants would need to sign the consent form enclosed in the packet, fill out the questionnaires, and return

the packets. In order to maintain the anonymity of the participants, a coding number was assigned to each

packet. A total of 98 packets were returned after the conclusion of the course, for a response rate of 81.6%. All

98 packets contained signed consent forms The average age of the participants was 21.3 years (standard

deviation (SD) =.47; almost all (98%) were female. G*Power 3.1.9.2 software [42] was used to determine

sample size required for observing the same effect of the instruments over time with an alpha-type error < .05

and power beta of 85%. The minimum sample size was determined to be 95.

Capstone Course

The capstone course was designed to help nursing students develop patentable healthcare-related products that

can be applied to clinical care. The format of the 18-week course included lectures from seven nursing faculty

and small group discussions with teams of 7-8 students. Material covered included patent searching, healthcare

product development and needs assessment. Students also received instruction in the use of creative thinking

tools, such as brain storming to stimulate divergent and convergent thinking skills. Students were required to

develop an innovative product, give a mid-term presentation, and present the final product at the end of the

semester to the seven nursing faculty and their student-team.

Measurements

Creativity

The Torrance Tests of Creative Thinking (TTCT) [18] determined nursing students’ levels of creativity. The

TTCT measures two areas of creativity: verbal (TTCT-V) and figural (TTCT-F. We used a Chinese version of the

TTCT to evaluate creativity [32]. The TTCT-V contains six activities; each activity begins with a picture and the

student responds with a written description of the picture. Three subscales are used for scoring: fluency, which

is the number of ideas related to the picture, originality, which is the uniqueness of the response, and flexibility,

which is the variety of different ideas [21]. The range for the subscales scores of fluency, flexibility, and

originality are 0-50, 0-26, and 0-100, respectively; total score ranges from 0-176.
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The TTCT-F is comprised of three activities: picture construction, picture completion, and repeated figures of

lines and circles. Four subscales score each activity on the TTCT-F: fluency, originality, and flexibility, as

describe for the TTCT-V, and elaboration, which involves rich imagery and abstraction [21]. The range for the

subscale scores of fluency, flexibility, originality, and elaboration are 0-57, 0-35, 0-114, and 0-171, respectively;

total score ranges from 0-377.

In this study, the Cronbach’s alpha coefficients for the subscales of the TTCT-F were between 0.79 and 0.98.

In addition, we also measured total scores for TTCT-F and TTCT-V, as suggested by Okuda, Runco, and Berger

[43]. In this study, the Cronbach’s alpha coefficients for total scores for the TTCT-F and TTCT-V and were 0.83

and 0.90, respectively.

Creative personality traits

The Affective Components of Creativity Scale (ACCS) assessed components of participants’ personalities

considered to be associated with creativity [29]. The ACCS is a self-assessment instrument derived from the

New Creative Affective Scale developed by Xia [31]; the scale measures personality traits of affective creativity:

imagination, curiosity, adventure, and challenge. Statements are rated on a 4-point Likert scale; 1 = completely

disagree to 4 = completely agree. Some questions are reverse scored. Higher scores indicate higher perceived

levels of creativity. The reliability estimate for the ACCS is .92, and satisfactory validity was confirmed through

factor analyses. In this study, Cronbach’s alpha coefficient was .78 for the total score and ranged from .70 to

.85 for all subscales, indicating satisfactory reliability. Table 1 shows examples of statements for each subscale

of the ACCS.

Innovation

Innovation was determined by the mean final grade for the 98 students at the end of the capstone course. The

seven faculty who taught the capstone graded the students on attendance and participation (30 points), a mid-

term report (30 points), a team evaluation (10 points). Students also received a score for their final project,

which included a presentation of their project to faculty and team members (10 points) and a project creativity

score (20 points), which is described below. Therefore, the maximum score for innovation was 100 points; 20%

was their product creativity score.

Product creativity was determined using the Consensual Assessment Technique, which assumes the

combined assessment from a diverse panel of experts is the best way to determine the creativity of a product

[41]. In this study, the panel was comprised of four judges: a dean of nursing, a practicing RN, an expert in

industrial design, and an expert in patent design. The judges scored each product independently for novelty and

usefulness. Novelty was determined by originality and uniqueness of the product, as compared to other similar

products on the market. Usefulness was determined by appropriateness, which was a measure of how likely the

product would be used, and esthetics, which measured visual appeal. Each of the four items was scored low (1

point) to high (5 points); range = 4-20 points; consistency, as measured by Cronbach’s alpha coefficient, was



Page 7/17

.72 and .85 for novelty and usefulness, respectively. Inter-rater reliability was acceptable (ICCnovelty = .91,

ICCusefulness = .87). Scores from the four judges were averaged to determine the project creativity score for

each developed product.

Data collection and analysis

Data were collected after nursing students completed the 18-week capstone course, in the fall of the 2016.

Anonymous survey data were collected from paper-and-pencil questionnaires, which included information

regarding the students’ age, gender, and their final grade in the capstone course. Data from the questionnaires

were analyzed using SPSS version 20.0. Descriptive statistics, such as the mean (M) and standard deviation

(SD) were used to describe participants’ characteristics, and scores for innovation, creativity, and creative

personality traits. Analysis using Pearson’s correlation coefficient was used to identify correlations between

innovation, creativity, and creative personality traits. To reduce the likelihood of bias in testing 12 variables, we

applied a Bonferroni correction (a = .05/12), resulting in a required significance p .004.

Ethical Considerations

Approval was obtained from Institutional Review Board of the hospital ethics committees prior to data

collection. When the coded packets were returned, the director of the healthcare program checked for the

presence of a signed consent form and removed it from the packet to ensure confidentiality of the students’

information. The consent form explained the purpose of the study, assurance that confidentiality and anonymity

of the student would be maintained, and that failure to participate would not affect their status as a nursing

student.

Results

Nursing students’ levels of creativity, creative personality traits, and innovation

Table 2 shows participants mean scores for creativity (TTCT), creative personality traits (ACCS), and

innovation following completion of the capstone course. The mean total score for the TTCT was 58.13; mean

total scores for the TTCT-V and TTCT-F were 18.08 and 40.05, respectively. The construct with the highest

mean score on the TTCT-V was for fluency (M = 8.06; SD = 6.16); the lowest was flexibility (M = 4.91; SD =

2.43). The construct with the highest mean score on the TTCT-F was fluency (M = 17.17; SD = 8.63); the lowest

was elaboration (M = 1.71; SD = 2.09). All scores for creativity were below the mid-point of the ranges,

suggesting low levels of creativity. The mean total score for creative personality traits was 2.79 (SD = 0.27),

suggesting students perceived themselves as moderately creative. Of the traits considered components of a

creative personality, the mean score for imagination was highest (M = 4.75, SD = 0.71); curiosity was lowest

(M = 1.76, SD = .23). The mean scores for innovation ranged between 83 and 96 out of a possible 100,

indicating a medium-high level of innovation. A total of 48 students had scores greater than 91, indicating a

high level of innovation.
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[Table 2 here]

Correlations and associations of innovation, creativity, and creative personality traits

Analysis with Pearson’s product-moment correlation examined the correlations between a high level of

innovation, creativity, and creative personality traits (Table 3). There was a positive low to moderate

correlation between innovation and the creative personality trait of curiosity (r = .32, p < .001). Innovation was

not correlated with any other personality traits or any figural or verbal constructs of the TTCT.

[Table 3 here]

Discussion

We determined the levels of creativity, creative personality traits, and innovation for Taiwanese nursing

students following completion of a capstone course in developing creative healthcare products. These measures

were then used to determine if there was an association between innovation and measures of creativity and

creative personality traits. Scores from the TTCT and ACCS were used to measure nursing students’ creativity,

and perceptions of creative personality traits, respectively. Students’ grades, 20% of which included a

comprehensive assessment score of product creativity, were used as a measure of innovation. Student’s scores

for creativity, including the figural and verbal scores were low. The highest score for components of creative

personality was imagination; the lowest was curiosity. When we examined if there were any correlations with

innovation, there was a significant correlation with the creative personality trait of curiosity. Levels of

innovation were not correlated with any other personality traits or any figural or verbal constructs of the

TTCT.

One explanation for the absence of an effect of creativity on innovation might be explained by the nursing

students’ scores on the Torrance tests. All scores for creativity were below the mid-point of the ranges,

suggesting low levels of creativity in our participants, which included the total score of the TTCT (M = 58.13,

SD = 30.47)), considered the creativity index [21]. A study by Karpova et al. (2011), conducted at a midwestern

university in the US, reported the creativity index for college students ranged from a mean of 100.13 (SD =

12.87) to 113.73 (SD =13.58) [44]. A study at Washburn University in the US also reported mean scores for the

creativity index of 117.02 (SD = 15.04) for 164 college students, 83% of whom were female; 93 of the students

were in nursing programs [45]. Nursing students in the Washburn University study also had higher mean scores

on the TTCT-F and TTCT-V (M = 108.9 (SD = 11.0) and M = 105.9 (SD = 17.4, respectively). Our students’

scores were almost 50% lower for the TTCT and TTCT-F, and approximately 80% lower on the TTCT-V. These

significantly lower scores for our participants could explain the lack of correlation with innovation as well as

with creative personality traits.

Nursing faculty can improve student creativity by incorporating teaching methods sensitive to the needs of

students [46]. However, teaching creativity is often seen as secondary, or optional, relative to other areas of
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education and some teaching faculty are reluctant to be viewed as “creative” [47]. This is especially true in

Chinese cultures such as Taiwan, where the focus of education is on memorization of facts in order to pass

national exams. Chinese society is a collectivist, hierarchical culture; students are more likely to be followers

and are strongly influenced by what teaching faculties believe to be important [48-49]. Therefore, in Taiwan,

students taught by faculty who do not value the role of creativity in education may be less likely to exhibit

creativity than students in Western cultures. Conversely, faculty who value creativity might be more likely

increase nursing students’ motivation and creativity. We suggest studies be conducted that examine

relationships between faculty creativity and student creativity in Taiwan.

Although the highest component of creative personality was imagination, the only creative personality trait

associated with innovation was curiosity. Wu [39] reported imagination was positively correlated with

innovation, which is contrast to our findings. However, the difference in findings may be explained by the

environments of the participants; the study by Wu was conducted in the workplace. However, the authors are

puzzled by our finding because the creative component of curiosity was the lowest subscale score on the ACCS.

One explanation may be that all nursing students in our study were female (98%); two studies have reported

female college students in Taiwan score lower for the component of curiosity than males [31, 50]. The ACCS is

a self-assessment instrument, and the nursing students may have underestimated their creative personality

traits, including curiosity. However, low scores for curiosity in our participants may also be a result of the role

gender plays in Chinese culture; males are encouraged to seek new information when faced with a challenge,

whereas females are not. Future studies should include a larger sample of male nursing students.

Although curiosity is a key factor in enhancing creativity [51], our study results do not explain how this

impacts innovation. There is no standard measure of innovation. Hence, one explanation for our failure to

demonstrate a correlation between creativity and innovation could be due to our use of the students’ capstone

grades to measure of innovation. The Consensual Assessment Technique, used to evaluate the student projects,

is gaining more acceptances in higher education, and it has been demonstrated to be gender-neutral, unlike

many achievement or aptitude tests [41]. However, the project creativity score represented only 20% of the

students’ capstone grade, which suggests our measure of innovation, which was the entire grade from the

capstone course, may have been flawed. A more sensitive assessment of innovation might be achieved by

relying solely on scores for project creativity.

A second problem with our study may rest on the format of the capstone course itself. Although, the course

included instruction in creative thinking techniques that have been shown to improve innovation [52], there

were no formal assessments of how well the understanding or application of these concepts. It is possible

students in the capstone course may not have learned how to apply creative thinking. The focus of these

capstone courses in Taiwan is to improve students’ creativity in all areas of education, not just healthcare.

Therefore, we suggest educators in Taiwan quantitatively assess the effectiveness of providing instruction in

creative thinking skills prior to evaluating the relationship of creativity and innovation.



Page 10/17

Limitations

This study had some limitations. First, we used a cross-sectional design, which may make it difficult to

determine causal relationships for creativity, creative personality traits, and innovation. Second, only students

from one university in northern Taiwan participated in the study, which may limit the applicability of our

findings to the nursing student population of Taiwan. However, the university in this study has the largest

nursing student enrollment in Taiwan. Finally, almost all students in our study (98%) were female, which could

limit generalization of our findings.

Conclusions

This study adds to the existing work on creativity, creative personality traits, and innovation for nursing

students in Taiwan. There was a low correlation between innovation and the creative personality trait of

curiosity. There was a significant positive association with high levels of innovation and curiosity. This study

provided more questions than answers regarding our three research questions. It is not clear why there was no

significant positive correlation between creativity and innovation or why innovation was only correlated with

curiosity. Design thinking in higher education has become more important as the impact of technology on

healthcare increases [7]. Therefore understanding how educators can improve and enhance students’ creativity

and innovation is critical. A recent study showed a multidisciplinary program improved creativity and problem-

solving skills for pre-professional healthcare students using Interprofessional Education (IPE), which involves

faculty mentoring and collaborative learning [48]. The course had many similarities to the capstone course

used in this study, however it was a year-long course, and included a weekly 3-hour lab. We suggest nursing

educators who teach capstone courses with the intention of fostering creativity and innovation consider

additional refinements the capstone course to achieve improvements in students’ creativity and innovation.
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Tables
Table 1

Examples of statements used to generate subscale scores for the Affective Components of Creativity Scale
(ACCS)

Subscale Example statement (each statement is scored from 1 to 4)
Curiosity
(CU)

·       In school, I like to try to guess the answer, even if the answer is not correct.

·       When I see a picture of a stranger, I like to try to guess what kind of person he/she is.

·       I will often guess first. Then check the answer and see if I am correct.
Imagination
(IM)

·             When working in a group, I like to do things the way they have been done in the past; I do
not like to try alternate approaches.R

·       If I have enough time, I believe I can answer all the questions on an exam.

·       When I do my work, I like to gather a variety of information to improve my understanding of
the topic.R

Adventure
(AD) ·       When faced with a difficult problem, I approach the solution one step at a time.R

·             If my supervisor at work asks me to do something, I do not speculate about the reasons
behind the request.

·       When I do something incorrectly at work, I voluntarily admit my mistake.R
Challenge
(CH) ·       I think each question has only one possible answer.R

·       In my part-time job, I don’t want to try doing an assignment which no one else is capable of
doing.R

·       I do not like to do tasks that I do not do well or have not done before.R

R indicates the statement is reverse scored.
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Table 2 Scores for nursing students (N = 98) for measures of creativity, creative personality traits, and
innovation following completion of the capstone course

Variable Mean  SD Range
TTCT total score (creativity) 58.13 30.47 12-160

TTCT-V      
Total score 18.08 13.94 2-75
Fluency 8.06 6.16 1-36
Flexibility 4.91 2.43 1-12
Originality 5.11 6.19 0-35

TTCT-F      
Total score 40.05 21.21 6-92
Fluency 17.17 8.63 3-42
Flexibility 9.74 3.90 2-18
Originality 11.42 8.83 0-38
Elaboration 1.71 2.09 0-11

ACCS (Creative personality traits)      
Total score 3.15 0.33 2.09-4.31

Traits      
Curiosity 1.76 0.23 1.17-2.25
Imagination 4.75 0.71 2.75-8.25
Adventure 2.53 0.25 1.73-3.18
Challenge 2.71 0.31 1.18-3.88

Innovation 91.37 2.83 83-96

Abbreviations: TTCT-F, Torrance Tests of Creative Thinking-Figural; TTCT-V, Torrance Tests of Creative
Thinking-Verbal; ACCS, Affective Components of Creativity Scale; Innovation, determined by the mean grade
following completion of the capstone course.

 

Table 3 Pearson's correlation for scores of innovation, constructs of figural creativity (TTCT-F), verbal
creativity (TTCT-V), and creative personality traits (ACCS) for nursing students (N =98)
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    TTCT-F   TTCT-V   ACCS  
Variable Innovation FLU FLE ORI ELA   FLU FLE ORI   CU IM AD CH
Innovation 1.00                          
TTCT-F                            

Fluency
(FLU)

-.03 1.00                        

Flexibility
(FLE)

-.01 .77 1.00                      

Originality
(ORI)

-.04 .86 .90 1.00                    

Elaboration
(ELA)

.12 .42 .47 .43 1.00                  

TTCT-V                            
Fluency
(FLU)

-.03 .40 .36 .47 .09   1.00              

Flexibility
(FLE)

.04 .45 .45 .53 .19   .84 1.00            

Originality
(ORI)

-.02 .40 .40 .46 .13   .86 .72 1.00          

ACCS                            
Curiosity
(CU)

.32*** -.00 -.03 -.07 -.09   -.08 -.13 -.12   1.00      

Imagination
(IM)

.10 .01 .06 .01 .00   -.14 -.07 -.18   .58 1.00    

Adventure
(AD)

.23 -.10 -.16 -.19 -.15   -.14 -.17 -.21   .74 .60 1.00  

Challenge
(CH)

.29 .17 .16 .13 .04   -.10 -.05 -.08   .72 .57 .73 1.00

                                           

Abbreviations: Innovation, defined as the final score at the conclusion of the capstone course. TTCT-F,
Torrance Tests of Creative Thinking-Figural; TTCT-V, Torrance Tests of Creative Thinking-Verbal; ACCS,
Affective Components of Creativity Scale; Significance of p = .004 determined by applying a Bonferroni
correction.

***p < .001
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Figure 1

Possible relationships and interactions between creativity, creative personality traits, and innovation


