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ABSTRACT

The purpose of this study was to validate the questionnaire of factors influencing creative process as a valid and reliable
instrument. The previous study was to generate 100 items for a creative process based on the content analysis of qualitative data
from interviewing 18 Taiwanese nurses who received awards during 2009 - 2010 for developing creative nursing products. The
content validity of the questionnaire for creative process was assured by having it evaluated by 5 experts and through discussion
with our research team. A pilot study was tested with 30 RN-BSN students, and the questionnaire was revised to comprise 50
items that focused on the factors influencing creative process. A formal survey of nursing schools was conducted using the
50 items of the factors influencing creative process by selecting RN-BSN students from various nursing programs in Taiwan.
This study was conducted from August 2012 to July 2013. Following Exploratory Factor Analysis (EFA), a total of 33 items
of the factors influencing creative process were questions assessing the characteristics (9 items), abilities (10 items), barriers
(7 items) , and motivation (7 items). Cronbach’s alpha values ranged from .86 to .92 for each scale, and the total explanation
of variance ranged from 52.95% to 65.4%. Following the Confirmatory Factor Analysis (CFA), 27 items-4 subscales on the
factors influencing creative process were indicated as a validated model with all x*/P > 0.05, GFI > 0.9, RMR < 0.5, RMSEA <
0.5, AGFI > 0.9. The questionnaire aimed at evaluating the influencing factors of creative process, due to its good validity and
reliability, was considered as a concise and useful tool. The factors influencing creative process should be able to measure four
variables comprising of characters, abilities, barriers, and motivation changed over time at difference levels following the teaching
course in their further education of creative thinking.
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1. INTRODUCTION

General education and nursing education in Taiwan have
emphasized on the creative-teaching and creative-thinking
for almost ten years.“‘3] Chao, Tai, and Chiu* defined
creativity as inspiring fluency, flexibility, and uniqueness
and applying the knowledge to associate, transform, or re-
constitute to fit the current needs or functional behaviours.
The center of the creative concept on RN-BSN students is

creative thinking energy, impacted by efforts to balance, in-
fluenced by the interaction of structuring work, self-esteem,
and time to reflect.’? Therefore, the student nurses need
to have creative related courses to arouse their producing
ideas, designing activities applying divergent and convergent
thinking and knowledge integration. Although some creative
articles identified in the nursing were focused on teaching
strategies in the classroom, %! there is a lack of nursing re-
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search in the evaluation of creative process to connect the gap
between creative teaching and creative thinking. Therefore,
Ku & Kuo!!?! developed a teaching framework of creative
thinking in nursing education on the basis of the creative
process for clinical nurses.

Following the teaching framework, the principal investigator
developed the questionnaire of creative process. The previ-
ous study was to generate 100 items for a questionnaire of
creative process based on the content analysis of qualitative
data from interviewing 18 Taiwanese nurses who received
awards during 2009 — 2010 for developing creative nursing
products. The content validity of the CPQ was assured by
having it evaluated by 5 experts and through discussion with
our research team. A pilot study was tested with 30 RN-BSN
students, and the questionnaire was revised to comprise 50
items that focused on the factors influencing CPQ due to the
other 50 questions as difficult to answer because the majority
of students did not have experience in conducting creative
process in their nursing career.

1.1 Purpose

The purpose of this study was to validate the questionnaire
of factors influencing creative process as a valid and reliable
instrument.

1.2 Literature review

The literature review focused on education areas, since no ar-
ticles were related to such areas in nursing, was on the basis
of the results!'*! divided into four sections as characteristics,
abilities, barriers, motivation for creativity. For the character-
istics of creativity, Chen''#! proposed that the characteristics
of creative personality were curiosity, adventure, challenge,
and imagination. Runco!"! provided autonomy, self-control,
strain, sensitivity, and tolerance of being ambiguous, and
paradox as temperaments of creativity. Yeh!'®! indicated
working hard, courage, self-confidence, perseverance, and
optimism as the characteristics of creators. Regarding the
abilities of creativity, Chen!'*! proposed sensitivity, fluency,
flexibility, originality, and the elaboration of five creative abil-
ities. Ku, Kuo, and Sheu!!”! defined creative nursing abilities
in terms of fluency, flexibility, and uniqueness, suggesting
that the total number of interventions nursing students could
design for patient care, such as the ability of fluency, and the
categories of interventions as the ability of flexibility, and
the interventions that have never used in the clinical settings
or found in the literature, but did work on the patients’ care,
as the ability of uniqueness.

Regarding barriers to creativity, Chen!'# proposed three lev-
els of individual aspect, problems-solving, environment and
organization; the individual level included negative attitudes,
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lack of confidence, fear of being criticized, false sense of be-
ing successful, comparative tendency, negative experiences,
lack of self-awareness, having positive feelings and emo-
tions, familiar requests, compulsive obedience, habit and
dependence, delusion and reminiscence, apathy and isola-
tion. Problem-solving included thinking at only one-point,
prejudgment, flippant answers, excessive thinking, lack of
prudence, goals or plans, and of understanding about prob-
lems. The environment and organization levels included the
influential factors of families, schools, and societies. Regard-
ing the motivation for creativity, Lin and Chiou'®! suggested
that the intrinsic motivation was the most critical factor for
creativity. Hsia!'”! conducted a study on influential factors
of students’ creativity in three levels of analysis, including
students’ motivation, teachers’ creative teaching, and an in-
novative atmosphere among 3330 students and 333 teachers
in 43 schools of Taiwan. The results indicated that the in-
ternal motivation of students, teachers’ creative strategies,
and the principal’s encouragement of the students’ creativity
directly impacted the students’ creativity.

2. METHOD

2.1 Design and setting

This study, which had a methodological and developmental
design and employed a stepwise procedure, was conducted
from August 2012 to July 2013 at an university in the south-
ern Taiwan. Permission was obtained from the Ethics Com-
mittee from school (FYH-IRB-101-07-01-A).

2.2 Participants

Originally the study samples were used randomly selected
RN-BSN students from 10 universities in Taiwan with ap-
proximate 500 students who have had working experiences.
Finally, a total of 391 RN-BSN students were willing to
participate in this study, approaching at 78.2% returned rate.

2.3 Questionnaire

The 50 items-questionnaire of factors influencing creative
process included the basic information (10 items), charac-
teristics (10 items), abilities (10 items), barriers (10 items),
and motivation (10 items). The basic information included
gender, age, married status, working years, position, pro-
fessional levels, hospital style, experience of participating
creative training or conference, experience of innovation,
and self-evaluated own creative abilities by 1-10 point Visual
Analogue Scale (VAS). The characteristics included speaking
own opinions, insisting on completing nursing work, hear-
ing other opinions, actively and optimistically completing
nursing work, owning leadership, integrating nursing infor-
mation, high curiosity for nursing works, thinking complex
nursing work, perfectionist for nursing work, and like to
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purchase the new nursing products. The abilities included
imagination, association, transformation, change, observa-
tion, imitation and innovation, action, alerting professional
skills, searching new ideas, and actively providing altering
methods. The barriers included unlikely change, lack of
experts’ assist, too busy and no time, lack of resources, envi-
ronment, lack of education, team, and experiences on other
areas, lack of innovative experiences, and routine nursing
education. The motivation included interesting, achievement,
capability, cross curdle, encouragement, promoting quality
of life for patients, problem-solving, competence, passionate,
and future nursing career trend.

2.4 Data collection

A formal survey of nursing schools was conducted using
the 50 items of questionnaire about the factors influencing
creative process by selecting RN-BSN students from vari-
ous nursing programs in Taiwan. Two nursing programs in
the north, two in the south, one in the east, and one in the
central region of Taiwan were selected, and agreed to assist
in the data collection among RN-BSN students. Data were
collected from September, 2012 to May, 2013. Data collec-
tors explained the purpose of this study to RN-BSN students
and distributed the guides designed by the investigator that
described the process of completing the questionnaire about
factors influencing creative process and the benefits of par-
ticipating in the study, as well as informed the participants
the their responses were confidential, and that they had the
freedom to withdraw at any time. The questionnaire of fac-
tors influencing creative process required approximately 20
minutes for RN-BSN students to complete. The students
who completed the questionnaire were offered tickets worth
NT$100.

2.5 Data analysis

The statistical analysis in the study related to the validity
and reliability of the instrument was performed using AMOS
21.0 and SPSS 14.0 (SPSS Inc., Chicago, IL, USA).

3. RESULTS

3.1 Demographics

A total of 391 RN-BSN students participated in the study;
46.8% lived in the south and 35.8% lived in the north. They
had a mean age of 27.14 years that ranged from 20 to 53
years; 96.9% were female, 78.5% were married, and 80.8%
were employed (average 5.87 years; range: 0 - 30 years). In
addition, 72.4% of the students were clinical nurses, 27.2%
in the NO, 25.4% in the N3, and 28.5% were not in the
advanced level. Moreover, 34.5% worked in the district hos-
pital, and more than 90% had no creative training or creative
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experience. According to a 1-10 point VAS, 69.1% of the 391
RN-BSN students perceived their creative abilities to be be-
tween levels 4 and 6, 20.6% perceived their creative abilities
to be between levels 7 and 9, 10.3% perceived their creative
abilities to be between levels 1 and 3. The mean score was
5.27. The demographics of the 391 RN-BSN students were
shown in Table 1.

However, only the responses of 316 RN-BSN students were
selected into data analysis because they have had working
experience in the clinical setting. A total of 316 RN-BSN
students were divided into two groups of data analysis. The
responses of 116 students were used for EFA and the re-
sponses of 200 students were used for CFA.

3.2 Validity and reliability
3.2.1 Exploratory Factor Analysis (EFA) of the question-
naire (N =116)

Through EFA, a total of 33 items in the questionnaire of
factors influencing creative process were questions assessing
the characteristics (9 items), abilities (10 items), barriers
(7 items), and the motivation (7 items). Cronbach’s alpha
values ranged from .86 to .92 for each scale and the total ex-
planation of variance ranged from 52.95% to 65.4%. Regard-
ing the scale of the characteristics (Cronbach’s alpha .89),
two subscales were labeled as Openness and Perseverance
(Cronbach’s alpha .77) , Thinking and Integration (Cron-
bach’s alpha .86) with 54.77% of explaining variance. The
Cronbach’s alpha for the scale of the abilities was .92 with
52.95% of explaining variance. Regarding the scale of the
barriers (Cronbach’s alpha .89), two subscales were labeled
as Resources and Working Environment (Cronbach’s alpha
.82), Training and Cooperation (Cronbach’s alpha .88) with
65.4% of explaining variance. Regarding the scale of moti-
vation (Cronbach’s alpha .86), two subscales were labeled as
Achievement and Self-Confidence (Cronbach’s alpha .83),
Professional Growth (Cronbach’s alpha .81) with 62.77%
of explaining variance. The EFA of the factors influencing
creative process were shown in Table 2.

3.2.2 Confirmatory Factor Analysis (CFA) of the Ques-
tionnaire (N = 200)
Following CFA by using AMOS 21.0, the four scales were
indicated as a validated model with all XQ/P > 0.05, GFI >
0.9, RMR < 0.05, RMSEA < 0.1, AGFI > 0.9.12"! The 27
validated items of the questionnaire of factors influencing
creative process were questions assessing the characteristics
(8 items), abilities (6 items), barriers (6 items), and motiva-
tion (7 items). The two subscales of the characteristics scale
were Openness and Perseverance (3 items) and Thinking and
Integration (5 items). The two subscales of the abilities scale
were Association (2 items) and Change (4 items). The two
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sub scales of the barriers scale were Resources and Working ment and Self- Confidence (3 items), Professional Growth (4
Environment (3 items), Training and Cooperation (3 items). items).
The two subscales of the motivation scale were Achieve-

Table 1. Demographics of the RN-BSN students in Taiwan (N = 391)

Variables n % M=+SD Maximum Minimum
Location

North 140 35.8

Central 36 9.2

South 183 46.8

Eastern 32 8.2
Gender

Male 12 3.1

Female 377 96.9
Age 27.14£6.37 53 20
Marriage Status

Married 78 19.9

Single 307 78.5

Divorce 6 15
Job

Have 316 80.8

None 75 19.2
Work years 5.87+6.01 30 0
Job titles
Clinical nurses 280 72.4
Clinical Nursing Specialist 13 34
Leader 1 0.3
Head nurse 3 0.8
None 90 23.3
Advanced level

No 105 27.2

N, 43 111

N, 98 254

N3 25 6.5

Ny 5 13

None 110 28.5
Hospital type

Local 80 225

District 122 34.3

Medical center 56 15.7

Others 98 275
Creative training

Have 36 9.4

None 347 90.6
Creative experiences

Have 15 3.9

None 372 96.1
Self-perception of creativity

1-3 31 10.3

46 208 69 1 5.27+1.51 10 1

7-9 62 20.6
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Table 2. Exploratory Factor Analysis (EFA) for the four subscales of CPQ (N = 116)

Subscales M SD Factor loading Cronbach’s Alpha
Characters

2 4.10 .638 561

3 4.29 .528 752

4 4.18 .654 813
Openness and Perseverance 77

5 3.33 .863 .700

6 3.58 .846 .705

7 3.69 .796 .657

8 3.28 1.011 .795

9 3.40 .864 .668

10 3.19 .884 522
Thinking and Integration .86
Total explain 54.77% (9 items) .89
Abilities

1 3.67 .720 731

2 3.70 701 793

3 3.56 726 724

4 3.54 .806 .646

5 391 .680 715

6 3.67 720 .685

7 3.84 .632 .700

8 3.60 .756 .760

9 3.59 .758 748

10 3.70 737 .763
Total explain 52.95% (10 items) .92
Barriers

3 3.99 .808 .622

4 3.89 743 .807

5 3.90 773 753
Resources and Working Environment .82

6 3.84 .798 .615

7 3.73 .817 734

8 3.73 .795 .894

9 3.83 .701 724
Training and Cooperation .88
Total explain 65.4% (7 items) .89
Motivation

1 3.53 751 502

2 3.90 727 .904

3 3.82 753 .829
Achievement and Self-Confidence .83

5 3.43 877 493

8 3.83 .663 792

9 3.78 .708 .856

10 3.95 .696 .642
Professional Growth .81
Total explain 62.77% (7 items) .86

Each construct was regressed on the path with observed
variables with a single arrow and factor loadings. Each ob-
servable variable was combined with the measurement errors.
For the latent construct of the characteristics, the first charac-
ter were “Openness and Perseverance” with factor loadings
of three characters as .74, .68, .82, and errors of .55, .46, .68,
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respectively. The second character were “Thinking and Inte-
gration”, with factor loadings of five characters as .66, .75,
71, .71, .46, and errors of .43, .57, .50, .51, .21, respectively.
The first character moderately correlated with the second
character (.48). The CFA for the scale of characteristics
among 200 RN-BSN students was shown in Figure 1.
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For the latent construct of the abilities, the first ability were
“Association” with factor loadings of two abilities as .66, .67,
and errors of .46, .45, respectively. The second ability were
“Change” with factor loadings of four abilities as .63, .71,.75,
.59, and errors of .40, .50, .57, .35, respectively. The first
ability highly correlated with the second character (.80). The
CFA for the scale of abilities among 200 RN-BSN students
was shown in Figure 2.

For the latent construct of the barriers, the first observed
variable were “Resources and Working Environment” with
factor loadings of three barriers as .53, .82, .79, and errors
of .28, .68, .62, respectively. The second observed variable
were “Training and Cooperation” with factor loadings of
three barriers as .83, .87, .83, and errors of .68, .76, .68, re-
spectively. The first barrier highly correlated with the second
barrier (.82). The CFA for the scale of barriers among 200

Character__1

RN-BSN students was shown in Figure 3.

For the latent construct of the motivation, the first observed
variable were “Achievement and Self- Confidence” with fac-
tor loadings of three motivation as .76, .86, .83, and errors
of .57, .75, .68, respectively. The second observed variable
were “Professional Growth” with factor loadings of four mo-
tivation as .29, .86, .95, .78, and errors of .08, .74, .90, .61,
respectively. The first motivation highly correlated with the
second motivation (.82). The CFA for the scale of motivation
among 200 RN-BSN students was shown in Figure 4.

Following the CFA, 27 items-4 subscales of the factors in-
fluencing CPQ were indicated as a validated model with all
x2/P >.05, GFI > .9, RMR < .5, RMSEA < .5, AGFI > .9.
The CFA of the questionnaire of factors influencing creative
process and 27 items were shown in Table 3 and Table 4.
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Table 3. The overall model fit (N = 200)

Subscales r ydf P CFI RMSEA TLI GFI
Characters 28.236 19 .079 981 .049 972 965
Abilities 12.534 8 129 986 .053 973 .980
Barriers 12.203 8 142 .993 .051 .987 .980
Motivation 20.754 13 .078 991 .055 985 972
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Table 4. 27 items of Creative Process Questionnaire (CPQ)

Subscales Items

Characters

Openness and Perseverance 2. 1 will persist in completing every nursing practicum work.

. | can hear different points of view from others for nursing practicum work.
. | can actively and optimistically complete the nursing practicum work.

. | feel myself owned the character of being a leader for nursing practicum work.
. | like to integrate different information for nursing practicum.

10. | bravely buy the new nursing practicum products in the market.

2. | have the ability of association for nursing practicum work.

6. | have the ability of imitation and innovation for nursing practicum work.

4. | have the ability to change for nursing practicum work.

8. | have the ability of change professional skills for nursing practicum work.
9. I have the ability of searching new ideas and information for nursing practicum work.
10. I have the ability to actively propose the improved protocol when facing the problems

. I do not have extra time to conduct nursing practicum creation due to too busy job.
Lack of equipments and resources might hinder me conduct nursing practicum creation.

5. Too institutionalism of working environment would impede me conduct nursing practicum

Lack of organization cooperation might hider me conduct nursing practicum creation.

8. Lack of cross-areas experiences would impede me conduct nursing practicum creation.
9. Lack of experiences about practicum creation might disturb me conduct nursing practicum

I am very interested in nursing practicum creation.
Creating the new nursing products would make me feel achievement.
Conducting nursing practicum creation let me feel being capability.

3

4
Thinking and Integration 5

6

8. I like to think complex nursing practicum work.

9. I am a perfectionist for nursing practicum work.
Abilities
Association
Change

of nursing work.
Barriers
Resources and Working 3
Environment 4.
creation.
Training and Cooperation 7.
creation.

Motivation 1.
Achievement and Self- 2.
Confidence 3.
Professional Growth 5

My serving unit encouraged members conduct nursing practicum creation a lot.

8. Nursing practicum creation could promote my professional abilities.
9. Nursing practicum creation could improve the passionate toward my profession.
10. Nursing practicum creation is the trend for future nursing developing.

4. DISCUSSION AND CONCLUSION

The final 27 items of the validated factors influencing creative
process were questions assessing the characteristics (8 items),
abilities (6 items), barriers (6 items) to, and motivation (7
items). The characteristics of the factors influencing CPQ
included openness and perseverance, thinking and integra-
tion, which were similar to Yeh’s!'®! proposition of creative
personality. The abilities of the factors influencing creative
process were association and change, which were similar to
the concepts of fluency, flexibility, and uniqueness proposed
by Chen!'¥l and Ku, Kao, and Sheu.['” The barriers of the
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factors influencing creative process were resources, working
environment, training, and cooperation, which were focused
on the level of environment and organization regarding to
the creative atmosphere of schools and societies.['*! Hsial!"!
also conducted a study on influential creative factors among
3330 students and found that teachers’ creative teaching,
and school innovative atmosphere directly impacted on the
students’ creativity. The motivation of the factors influenc-
ing creative process included achievement, self-confidence,
and professional growth, which belong to intrinsic motiva-
tion, were similar to those reported in Lin and Chiou!'® and
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Hsia’s!!”! proposition of internal motivation as the critical and
direct factor influencing students’ creativity. Additionally,
Kalischuk and Thorpel®! reported that the creative concepts
among 12 RN-BSN students were creative thinking energy,
which was influenced by the characteristics of self-esteem,
barriers to balancing working, and availability of time and
resources, that were similar to the factors of motivation and
barriers influencing creative process. Finally, Chan?!! sys-
tematically reviewed 8 articles about creative thinking in
nursing education and identified four major themes as di-
versity learning, freedom to learn, learning with confidence,
and learning through group work, which were also similar
to the factors of motivation and barriers influencing creative
process.

Overall, the majority of 391 nursing students competed the
questionnaire were female, married, employed as the clinical
nurses, and lived in the north and south areas of Taiwan;
however, most of them did not have creative training or cre-
ative experiences and self-perceived creative abilities in the
moderate level as 5.27 by a 1-10 point VAS. The factors
influencing creative process was a self-reported question-
naire aimed at evaluating the factors influencing creative
process during nursing education. The results of this inves-
tigation showed that the psychometric characteristics of the
Chinese version of the factors influencing creative process
are promising the good reliability and validity as the essential
qualities of a good instrument. The Cronbach’s alpha coef-
ficients of the factors influencing creative process achieved
acceptable standards for reliability from .86 to .92 with the
total explanation of variance ranged from 52.95% to 65.4%.
The construct validity of the Chinese version of the factors
influencing creative process was evaluated by the CFA as
indicating the validated model for four subscales with 27
items. This creative process, which has 27 items comprising
of four variables as character, ability, barrier and motivation,
aimed at evaluating the influencing factors of creative pro-

cess, due to its good validity and reliability, was considered
as a concise and useful tool. The factors influencing creative
process should be able to measure four variables changed
over time at difference levels following the teaching course
in their further education of creative thinking. Therefore, the
factors influencing creative process could be used to provide
feedback to teachers who plan to evaluate the effectiveness
of their creative related courses.

Limitation

There are some limitations in this study. First of all, because
the samples of RN-BSN students were self-selected, the find-
ings could not generalize to the population of RN-BSN stu-
dents in Taiwan. Additionally, it is not clear if the validated
factors influencing creative process could fit non-licensed
groups or various cultures of nursing students. Finally, the
validating process was on the part of the framework focused
on the factors influencing the creative process in RN-BSN
students. It is suggested that the remaining variables in the
conceptual framework be validated in future studies of nurs-
ing faculties.
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