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Abstract
Background: Promoting students’ creative thinking with new techniques is important in order to foster innovation in a pleasant
educational atmosphere. This study aimed to determine the effect of technical simulation using Goldfish Bowl (GFB) method on
creative thinking of midwifery students in Tehran University of Medical Sciences.
Methods: During 2015-2016, 70 students in two groups (n = 35 midwifery students in each group) were enrolled in this study
and educational intervention was conducted on one of the groups. The intervention was the new GFB method. The students’
creative thinking was assessed using Dr. Abedi’s standardized creative thinking questionnaire in both groups before and after
the intervention and in one-month follow-up. The results were gathered and entered into the SPSS software version 16. For data
analysis, descriptive and analytical statistical tests were used to compare the scores of three stages of creative thinking, and
variance analysis in the intervention and control groups with the significant level of 0.05.
Results: There were no significant differences between the results of the two groups before the intervention. The statistical results
showed changes at different levels after intervention, indicating an improvement in the students’ creative thinking. The mean score
of creative thinking was 70.71 ± 15.75 before the intervention, 80.40 ± 14.68 at the end of the eighth week of the intervention,
and 72.09 ± 14.98 in the follow-up. The effect size of this technique on creative thinking was 0.91 in week 8.
Conclusion: The use of Goldfish Bowl technique in teaching medical students is recommended to promote their creative thinking.
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Introduction
Education is facing serious challenges, and one way to
reduce these challenges is to pay more attention to creative
thinking. There are various creativity training methods
such as brain storming and creative problem solving that
can increase the ability of creative thinking.1 Also, our
educational designers must pay more attention to these
methods and take them seriously.2 Divergent thinking
is an important feature of creativity.3 The theoretical
foundation of creative thinking is based on information
processing.4,5 Although the social dimension of learning
is also significant,6 creative thinking is important to learn
and to move education forward.7 Medical students face
clinical challenges and to find answers and solve them,
they need to combine cognitive processes and decisionmaking in the diagnosis8; creative thinking can help them
with this issue.
Furthermore, one point which is often forgotten by
teachers is to create the necessary atmosphere for growth

and cultivation of creativity dimensions.9-11 Basically,
creativity is multi-dimensional and potential. This is why
it cannot be measured easily with a tool and requires the
use of different techniques and comprehensive tools.12
Creativity has three components, including intrinsic
motivation, skills associated with relevant expertise and
cognitive processes. Intrinsic motivation is the most
important component in maintaining stable performance.
Divergent thinking is related to the cognitive process.
Therefore, creativity demonstrates itself in a context,
particularly a team, despite having other personal
components.11 Interactive teaching, and learning in small
groups or teams allow creativity to flourish further and
facilitate deeper learning.13 Livingston suggested the use
of methods that are based on teamwork, collaboration and
interaction for the development of creative thinking.14 It
has been observed that the scores of fluency and flexibility
improve in the creative thinking of students participating
in 10 to 15 sessions of a creativity program.15 Furthermore,
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an 8-week creativity training program increases the creative
thinking skills.16 Karwowski refers to creative learners as
impulsive learners who do not follow teachers in some
cases. Therefore, in these cases, we can expect the negative
attitude of teachers, and resistance and difficulty in the
classroom.17 Thus, the teaching methods of teachers play
an important role in the development of creative thinking
in learners.10,18
The role of simulation in learning has been addressed
in many studies.19,20 The Goldfish Bowl method (GFB)
in teaching is a role-playing method in which a group
of learners sit together in a circle and the rest sit around
them. The two groups can be replaced, and the criticizing
group can be moved to sit in the middle.20,21 This method
can be used in medical groups as it creates discussion, roleplay, challenge and team critic.
It has been also observed that drinking tea and
motivating people to describe a happy memory has had
a positive impact on creative thinking.22 Even meditation
and changing of emotions have a positive effect on the score
of creative thinking.23 Also, the personality characteristics
of people like having high SQ or high systemic intelligence
and analytical thinking power are positively associated with
higher creative thinking. Moreover, low EQ or emotional
intelligence has a positive correlation with poorer creative
thinking. According to the evidence, creativity can
flourish with changes in mood and personality and social
factors.18,24 However, it has a positive correlation with
two factors of general intelligence and creative character
of people.25 Creative thinking, as an integral part of
cognitive learning, is greatly related to the environment.26
Therefore, we can enhance creative thinking by creating a
healthy environment and taking a rest between activities.27
Thus, the GFB method is a suitable method because
in this method, the individuals’ personality plays an
important role in their role-play and criticism. Also, to
consider the role of environment in creativity, we should
use techniques to make the teaching atmosphere more
pleasant.28 In educational studies compared with clinical
research, it is more difficult to obtain results because there
are more confounding variables.29 Our medical teams
should simultaneously use their own experiences, culture
and personality structure and the variety of environmental
and social facilities in order to come up with a solution
for their problem.30 Therefore, the need for establishing
creativity with a new teaching method is essential for
students in medical sciences. The aim of this study was
to determine the effect of technical simulation (making
educational atmosphere more pleasant) on creative
thinking of midwifery students using the GFB method.
Materials and Methods
Design
This study has a quasi-experimental design31 by convenience
sampling (non-randomized allocation assignment).
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Participants
In total, 70 individuals, 35 individuals in each group
(intervention and control), were selected to participate
in the study.32,33 To compensate for the likelihood of the
loss, 10% attrition was considered. The inclusion criteria
were; the samples should be midwifery students of Tehran
University of Medical Sciences in their 4th to 6th semester,
and willing to participate in the study. The students did not
have any knowledge of creativity and had not participated
in any creativity training course. The exclusion criteria
were; not giving consent to participate in the study, not
completing the questionnaire, not participating in training
sessions, and not participating in the pre- or post-test.
Intervention
A written ethical consent was obtained from the
participations before entering the study, and then the
midwifery students were divided into two groups of
intervention and control during 2015-2016. There
was no significant difference between the individuals’
characteristics before the intervention. The sample size
was calculated based on comparison of averages formula31.
The samples were selected from a single school and
discipline. For synchronization, the scores of creative
thinking in both groups were compared before the study.
The standard deviation of the two groups was 5 and the
standard deviation of score of creative thinking was 5.2
in the first group and 4.9 in the second group. Therefore,
by choosing α = 0.05 and β = 0.2 and considering the
results of relevant articles,32,33 it was predicted that if the
difference of average creative thinking in the intervention
and control groups was 4 points or more, the difference
would be statistically significant.
Written consent was obtained from the participants
after obtaining permission from the Ethics Committee
of the University and School. Full information about the
study and its implementation was provided to the subjects
in the first session. They were given the opportunity to ask
any questions regarding the intervention and to ensure the
confidentiality of information.
The educational intervention was implemented for one
module: “mother and child health”. Also, in the control
group, the same section of the module was carried out
in the form of the usual lecture and questioning for
midwifery students. In both intervention and control
groups, training consisted of eight sessions, each lasting
for two hours. Intervention was carried out with the GFB
method: in this technique, students who sit in the middle
play a role in the scenario or the subject, or argue with
each other. Those who are seated around them criticize or
discuss their solutions or arguments.20,21 Some techniques
are performed to make the educational atmosphere more
pleasant, through mini meditation with relaxing music
played on the mobile phone of a student volunteer
every 3-5 minutes. Mini meditation was in the form of
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closing the eyes and imagining a pleasant memory. Fruit
and drinks were served during the last half hour of the
session. A group of students sat in the center voluntarily
to have a discussion about the scenario or role-play, and
the rest of students observed them. The observers wrote
down all negative and positive points. Then, the entire
group discussed the positive and negative comments and
critically analyzed the opinions.
Instrument and Data Collection
The four components of fluency, flexibility, origination
and expansion were measured at three stages (before,
immediately after and one month after the intervention)
using a standard creative thinking questionnaire. This
tool was psychometric and localized by Dr. Abedi and
colleagues in Iran. The internal reliabilities in the original
questionnaire have been reported at 0.61 to 0.75 (average
0.66) for all subscales. This questionnaire was also
standardized in Iran. Test-retest reliability is 0.023 for
fluency, 0.444 for expansion, 0.614 for origination, and
0.595 for flexibility. The internal consistency coefficient
ranged from 0.48 to 0.68 (mean 0.595).34
Each question in this tool has three options A, B and
C, with scores of 0, 1 and 2, respectively. The range of
creativity is between 0 and 120 in any test. The score
range in the component of fluency is 22 to 66 points,
expansion 11 to 33 points, origination 16 to 48 points,
and flexibility 11 to 33 points. In each component, a
higher score indicates a higher creativity.35 The total score
was calculated for all four components as the score of
creative thinking. Also, a demographic questionnaire was
completed by researchers through a structured interview.

This questionnaire included some variables such as age,
mother’s occupation, father’s occupation, father’s literacy,
mother’s literacy, economic status, cultural status and
place of residence.
Data Analysis
After data gathering, descriptive and analytical statistics
were used to analyze the data. We used descriptive
statistics to provide the information in the frequency
distribution table, and the mean and standard deviation.
Among inferential statistical methods, we used ANOVA,
paired t test, chi-square, independent t-test, KolmogorovSmirnov and multivariate repeated measuring to compare
the scores of three stages of creative thinking. Independent
t test was used to compare the average of creative thinking
between the two groups before and after the intervention.
Paired t test was used to compare the average of creative
thinking between the two groups before and immediately
after the intervention. All analyses were performed using
SPSS software version 16. The analyses were done with a
confidence level of 95%, significance level of 0.05, and test
power of 80%. After obtaining the results and performing
the comparisons, the final results were observed between
the two groups and the impact of the intervention was
determined.
Results
The majority of midwifery students in both groups were
aged 22-24 years, 51.4% were in the control group and
48.6% were in the intervention group. There was not a
statistically significant difference between the two groups
before the intervention. Both groups were similar in age,

Table 1. Absolute and Relative Frequency Distributions of Midwifery Students’ Demographic Characteristics in the Intervention and Control Groups
Group

Personal Characteristics
(Qualitative)
Mother’s occupation

Father’s occupation

Father’s literacy

Mother’s literacy

Economic status

Cultural status

Place of residence

Control

Intervention

Total

No.

%

No.

%

Homemaker

27

38.6

29

41.4

(80%) 56

Employed

8

11.4

6

8.6

(20%) 14

Retired

6

8.6

10

14.3

(22.9%) 16

Self-employed

19

27.1

17

24.3

(51.4%) 36

Clerk

10

14.3

8

11.4

(25.7%) 18

Reading-writing

1

1.4

3

4.3

(5.7%) 4

Below diploma

8

11.4

8

11.4

(22.9%) 16

Diploma

14

20

16

22.9

(42.8%) 30

University degree

12

17.1

8

11.4

(28.6%) 20

Reading-writing

3

4.3

4

5.7

(10.0%) 7

Below diploma

11

15.7

11

15.7

(31.4%) 22

Diploma

13

18.6

18

25.7

(44.3%) 31

University degree

8

11.4

2

2.9

(14.3%) 10

Average

14

20

19

27.1

(47.1%) 33

Good

21

30

16

22.9

(52.9%) 37

Average

6

8.6

5

7.1

(15.7%) 11

Good

25

35.7

27

38.6

(74.3%) 52

Excellent

3

4.3

4

5.7

(10.0%) 7

Dormitory

14

20

9

12.9

(32.9%) 23

Family-rent

2

2.9

6

8.6

(11.4%) 8

Family/home owner

19

27.1

20

28.6

(55.7%) 39
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Chi-square Test

χ2 = 0.358
P = 0.550, df = 1
χ2 = 1.258
P = 0.546, df = 2

χ2 = 1.933
P = 0.586, df = 3

χ2 = 4.549,
P = 0.208, df = 3
χ2 = 5.581
P = 0.134, df = 1
χ2 = 1.620
P = 0.655, df = 2
χ2 = 3.113
P = 0.21, df = 2
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mother’s occupation, father’s occupation, mother’s literacy,
father’s literacy, economic status, and cultural status
variables (Table 1). The P value from the KolmogorovSmirnov test indicated a non-significant distribution in
all of four dimensions of creativity (Fluency P = 0.231,
Expansion P = 0.611, Flexibility P = 0.178, origination
P = 0.703).
Based on the results of the independent t test, there
was no significant difference between the dimensions of
creativity in the intervention and control groups before
the intervention. The total score of creativity was 64.40
in the control group, and 70.71 in the intervention group
before the intervention. Also, among the components of
creative thinking, fluency (26.29) had the highest score
and expansion (10.11) had the lowest score. Finally, there
was no significant difference between the two groups in
the total score of creativity before the intervention (P =
0.706) (Table 2).
The difference between the average scores of creative
thinking was statistically significant (P = 0.001) according
to the results of variance analysis with repeated measuring
immediately after the intervention and on follow-up
(Table 3).
Repeated measuring was used for comparison because
the assumptions were considered. The amount of effect
was 0.867 in pre- and post-test comparison (P = 0.001)
by the repeated measure ANOVA (Table 3). This effect
had been added by the interaction of group effect. In onemonth follow-up, the amount of effect was reduced to
0.19, which was significant (P = 0.001) (Table 4).
Table 2. Comparing the Mean and Standard Deviations of Dimensions of
Creativity in the Control and Intervention Groups Before the Intervention.
Components of
Creativity
Fluency
Expansion
Flexibility
Origination
Total score

Group

Mean

SD

Independent t test

Control

24.57

7.957

Intervention

26.29

7.35

T = 0.572
P = 0.323

Control

9.49

3.71

Intervention

10.11

3.07

Control

14.57

3.70

Intervention

15.49

3.75

Control

16.00

5.83

Intervention

18.66

4.41

Control

64.40

17.52

Intervention

70.71

15.74

T = 0.523
P = 0.411
T = 0.688
P = 0.163
T = 0.204
P = 1.642
T = 0.404
P = 0.706

SD, standard deviation.

The results in Table 5 show the creative thinking of
the two groups at the stages of immediately after the
intervention and on follow-up. Also, Cohen’s correlation
test showed that the effectiveness of training on creative
thinking was 0.91 at the 8th week and 0.50 in one-month
follow-up.
Discussion
Our study showed that the samples were homogenous in
terms of demographic information before the intervention,
as the majority of midwifery students who participated
in the study in both groups were 22-24 years old. The
intervention and control groups were homogenous in
terms of age, economic status, culture, parents’ education
and place of residence. The score of creative thinking in
the intervention and control groups was 50-75 before
the intervention, indicating that they had a low creative
thinking level. After the intervention, the students’
creative thinking improved and the amount of effect was
0.91 by Cohen’s test and 0.867 by the repeated measure
ANOVA. The level of effect was also constant through the
next month with a slight decline.
Mohebiamin et al studied the creativity of 246 students
from four disciplines (nursing, anesthesia, operating room
and midwifery) in the first semester of 2012. The results
indicated a significant difference between the scores of
educational program in the components of creativity
(P < 0.001). They concluded that the midwifery tutors
obtained the highest score in creative teaching compared
to tutors of other disciplines.36
Also, Sadeghi et al found that the creativity of nursing
students was higher than the general public, which is
somewhat similar to the results of our study.37 Furthermore,
in the present study, the total score of creativity was 64.9
after the intervention in the control group, while it was
80.4 in the intervention group and there was a significant
difference between the two groups. In a study by Pirkhaefi
et al, the two groups were significantly different in the
score of fluency, which was significantly increased in
the intervention group. The scores of flexibility and
originality were also increased.33 These results are similar
to the findings of this study with one difference which
is, unlike their results, the score of originality dimension
of creativity in our study was slightly increased after the

Table 3. Comparing the Changes in Creative Thinking in the 8th Week and One-Month Follow-up after the Intervention
Creative Thinking after
the Intervention and
follow-up

Group
Intervention

Control

Comparing the
Intervention and
Control

Creative thinking
immediately after the
intervention

80.4 (14.68)

64.91 (18.33)

F = 18.675

Creative thinking on
follow-up

72.09 (14.98)

Comparing the
Intervention and
Control with the Past
0.221

Amount of Effect with
Variance Analysis by
Repeated Measuring in
3 Stages

Significant Level with
Variance Analysis With
Repeated Measuring
P = 0.001

0.867
63.54 (18.02)

F = 15.445

0.190

P = 0.001

F, variation between sample means/variation within the samples which calculated using the ANOVA, The F-statistic is a ratio of two quantities that are expected
to be roughly equal under the null hypothesis.
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Table 4. Results of Variance Analysis for Repeated Measuring to Compare the Mean Score of One-Month Follow-up and the Pre-test
Source of Changes

Sum of Squares

df

Mean of Squares

F-test

Significant Level

Multivariate Eta Square

Effect of intervention

1162.825

1

1162.825

15.445

P < 0.0001

0.190

Pre-test effect

5938.923

1

5938.923

78.882

P < 0.0001

0.544

75.708

1

75.708

1.006

P = 0.320

0.015

4969.081

66

75.289

Interaction of group effect with pre-test
Error

F-test, Analyzes variance in repeated measure design.
Eta squared (η2) is the ratio of the total variance in an outcome variable that is reflects the strength or magnitude related to a main or interaction effect. It is a
common measure of effect size and used in t test and ANOVA.

Table 5. Comparing the Mean and Standard Deviation of Creative Thinking and Effect Size with Cohen’s Test at Two Post-test Times

Statistics
Variables

Mean and Standard Deviation

Effect Size
Cohen's d

Significant Level with Cohen’s Test

Intervention

Control

Comparing the
intervention and Control

Comparing the Intervention and
Control

Creative thinking immediately after the
intervention

80.4 (14.68)

64.91 (18.33)

0.91

P < 0.0001

Creative thinking on follow-up

72.09 (18.02)

63.54 (18.02)

0.50

P < 0.0001

intervention although the difference was not significant
compared to pre-intervention. On the other hand, in the
study by Pirkhaefi et al, the intervention was implemented
through a workshop that lasted for 40 hours. The practical
training part of the workshop was 15 hours and theoretical
training lasted for 25 hours.33 The difference in the tools
used, method and duration of training and the study
population would be likely the reasons for this difference.
In a study by Ness et al, the scores of creativity
dimensions increased after the intervention. However, the
score of originality in their study showed a higher increase
compared to our findings.15 This result is similar with the
results of our study, as the overall score of creativity was
increased after the intervention. However, since the trend
of increase in originality in our study was not sharp, our
result is different with the findings of Ness et al in this
respect. The probable reason for this difference is that they
used the Visual Torrance’ creativity test (Form B) to assess
the level of creative thinking (15), which is different from
our tools. Many studies have also been conducted in this
context that found results similar to ours.38-41
It should be added that very few educational studies
on creativity have included a follow-up, so the followup in the present study is one of its strengths. However,
educational interventions on other variables have been
associated with long-term follow-up. For example, Luiz
Adrian et al conducted a study to evaluate the effect of
the professional communication educational method on
academic achievement and repairing the relationships
among pharmacy students. They concluded that the
effectiveness of education lasted until the end of the
students’ study. They managed to maintain the changes
in the students until the end of the academic year at the
University of Hawaii through role-play and designing a
scenario.42
Based on our results, the effectiveness of the

implementation of the technical simulation using GFB
Method was 0.91 in improving creative thinking at the
eighth week and lasted for at least one month after the
intervention, especially in terms of components of fluency
and flexibility. Despite its effect on two dimensions, it could
not make a statistically significant difference in all four
dimensions of creativity when comparing pre-intervention
to one month after the intervention. It seems that the
number and duration of sessions were not enough for the
effectiveness of intervention on these two components.
Perhaps with more training sessions, a better effect may be
achieved for these two components. It must be noted that
our study examined the impact of this intervention only
on midwifery students; it is recommended that further
studies should be conducted to examine the impact of
this intervention on the students of other disciplines of
medical sciences.
Our study limitation was the sampling method
(convenience sampling); in order to reduce the effect of
this limitation (to reduce the risk of selection bias), we
tried to use two homogeneous groups of students with the
same pre-intervention characteristics (such as discipline,
age, sex, university, session of classroom and content) and
conducted the sampling in two separate periods of time
to prevent the exchange of information between the two
groups.
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