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Abstract: The purpose of this chapter is to verify the development of the CRE-FATD module to enhance young children's
creative thinking. Statistical analysis methods include independent sample t-tests and paired sample t-tests for difference analysis,
comparing the significance of the observed subjects' Torrance Creative Thinking Test scores before and after the test to
understand whether the observed young children's creative thinking has improved. To make the experiment more rigorous, the
post-measurement of creative thinking is conducted for two classes Transform data Conduct an independent sample t-test to
observe whether there is a significant difference in the creative thinking of the two classes of children after the start of the course.
Before each round of activities, a pre-test is conducted on a total of 20 observation subjects in the two classes, and a post-test is
conducted after the activities. By comparing the pre- and post-test data of the two classes, the conclusion is drawn whether
creative dance can promote the development of creativity in middle-aged children, and the process and results of the action

research are reflected and evaluated.
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1. Introduction

This study used the Torrance Creative Thinking Test -
Drawing Test (Type A) to test young children in order to
obtain quantitative data on the impact of creative dance
activities on the development of creative thinking in middle-
school children.

Before the start of the course, two middle classes from D
Kindergarten in X City are selected, with two classes
designated as Class A and Class B. Class A is used as the
experimental class in the experiment, while Class B is used as
the control class. A pre-test is conducted on 20 middle-school
children from the two classes participating in the study, and
the experimental data is analyzed using SPSS. The pre-test of
creative thinking in the two classes is Transform data
performed an independent sample t-test to observe whether
there is a significant difference in the creative thinking of the
two classes before the start of the course.

After the end of the activity, 20 middle-class children are
selected from the two classes where the study is implemented
for a post-test, and the experimental data are analyzed using
SPSS for comparative analysis. Experimental class A pre-test
Data paired sample t-test is conducted with the post-test data
of the experimental class A to observe whether there is a
significant improvement in the quantitative data of children's
creative thinking before and after the activity. Control class B
pre-test Data paired sample t-test is conducted on the post-test
data of the control class B to observe whether there is a
significant difference in the quantitative data of children's
creative thinking before and after the activity [1-6].

2. Study Subjects

This study selected two middle classes in D Kindergarten
in X City to carry out creative dance activities. The two
classes are labeled as Class A and Class B. Five male and five
female children are randomly selected from each class, for a
total of 20 children observed in the two classes. The basic
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information of the children is shown in Table 1.

Table 1. Basic information of children participating in creative
dance activities.

Classroom No. of Name: Gender:
Class A S1 H Infant Male.
Class A S2 L Infant Male.
Class A S3 Z Infant Male.
Class A S4 W Infant Male.
Class A S5 L. Infant Male.
Class A S6 M Infant Female.
Class A S7 X child Female.
Class A S8 L Infant Female.
Class A S9 G. Infant Female
Class A S10 Z Infant Female.
Class B S11 B Infant Male.
Class B S12 W Infant Male.
Class B S13 S Infant Male.
Class B S14 Z Infant Male.
Class B S15 X Infant Male.
Class B S16 R Infant Female.
Class B S17 C. Infants Female.
Class B S18 G Infant Female.
Class B S19 J. Infant Female.
Class B S20 L Infant Female.

A teacher conducts each round of research as the
implementer. The basic information of the implementing
teacher is shown in Table 2.

Table 2. Basic information of teachers who implement creative
dance activities.

No. Name: Gender: | Professional Acg demlc teaching

of qualifications years

T1 Teacher Female Preschool Graduate 4 vears
H ) education student y

™ Teacher | Female Preschgol Undergraduate | 7 years
Y person education

T3 Teacher Female. Preschpol Undergraduate 1.5
\ education years




3. Research Tools

Torrance Creative Thinking Test - Drawing Test (Type A)

The Torrance Test of Creative Thinking (TTCT) was
developed by Torrance, a professor of psychology at the
University of Minnesota in 1966. It has been widely used for
57 years. The TTCT has good reliability and validity and is
suitable for people at different stages.

Wu Jingji taking male and female students in Taipei as a
sample, the reliability, test-retest reliability, content validity,
concurrent validity, predictive validity, and construct validity
of the measurement scale are tested through multiple
comparisons and tests based on the scores obtained from the
test. The results showed that the measurement scale had good
reliability and validity and is suitable for Chinese students.

In summary, TTCT is suitable for Chinese children, and
this study believes that art has similarities, so the picture test
is chosen. roll as the research tool for this study. The drawing
test has three parts (see: Appendix One. The Torrance
Creative Thinking Test - Drawing Test (Type A) has the
following testing rules:

Part 1: Constructing a picture. The tester adds drawings on
the basic shape of a "circle" based on imagination.

Part 2: Complete the drawing. There are 10 irregular lines
in this question, and the test is required to draw them by
associating them with the lines.

The third part is lines. The test draws associations on 10
pairs of short parallel lines.

The test requires 10 minutes for each part of the painting,
for a total of 30 minutes It is required, but the quantity should
be as large as possible [7-13].

4. Data Analysis on the
Implementation Effect of Creative
Dance Activities

4.1. Experimental Group and Control Group
Creativity Test for Young Children
Homogeneity Analysis

To prove that the development of the CRE-FATD module
improves children's creative thinking, the author quantified
the creative thinking of experimental class A and control class
B before the activity began and conducted a homogeneity test
between the two groups using SPSS statistical analysis
software to compare the differences in creative thinking
between the two classes.

For both classes pre-test of creative thinking Data is an
independent sample t-test To observe whether there is a
significant difference in the creative thinking of the two
classes of children before the start of the course. The
independent sample t-test for fluency, flexibility, originality,
proficiency, and total score between the experimental group
and the control group yielded P values greater than 0.05,
indicating that there are no significant differences between the
experimental group A and the control group B in terms of the
four dimensions of creative thinking. The creative thinking of
children in the experimental group and the control group is
basically at a homogeneous level.

For both classes, pre-test of creative thinking the
independent sample t-test is conducted on the fluency data,
and no significant difference is observed between the two
classes of children before the start of the course, as shown in
Table 3.
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Table 3. Homogeneity test of fluency between the experimental
group and the control group (pre-test)

. Experimental | Control grou
Variable gr(f)up (n=10) (nzlf(g)) P T. P.
M. SD is M. SD,
smooth
and 17.5 2.07 17.2 1.62 0.361 0.853
fluent

For both classes pre-test of creative thinking the data are
subjected to independent sample t-tests, and no significant
differences are observed in the adaptability of the two classes
before the start of the course, as shown in Table 4.

Table 4. Homogeneity test of adaptability of children in the
experimental group and control group (pre-test)

. Experimental Control .
Variable. aroup (n=10) aroup (n=10) Tis P.
M. SD, M. SD,
make a -
change 13.7 3.68 143 | 3.47 1626 0.913

For both classes, pre-test of creative thinking the original
data are tested using an independent samples t-test, and no
significant differences are observed between the two classes
of children before the start of the course, as shown in Table 5.

Table 5. Homogeneity test of originality of children in the

experimental group and control group (pre-test)
Variable Experimental Control group T p
variables | group (n=10) (n=10) ) )
M. SD. M. SD is
original -
creation 19.1 4.95 20.3 4.55 1,505 0.671

For both classes, pre-test of creative thinking the data are
tested using an independent sample t-test, and there is no
significant difference in the improvement of the two classes
before the start of the course, as shown in Table 6.

Table 6. Homogeneity test of the experimental group and control
group children's progress (pre-test)

Variable | Experimental | Control group T P

quantity | group (n=10) (n=10) ) )
M. SD is M. SD is

towork |5 51 300 | 129 | 677 | 0.566 | 0212

diligently

For both classes pre-test of creative thinking the total score
data are tested using an independent sample t-test, and there
is no significant difference in the creative thinking of the two
classes before the start of the course, as shown in Table 7.

Table 7. Homogeneity test of creative thinking between

experimental group and control group (pre-test)
Variable | Experimental Control group T P
quantity group (n=10) (n=10) ) )
M. SD. M. SD.
Total -
score 63.8 12.16 | 64.7 12.95 1228 0.972

4.2. Difference Analysis of Creative Thinking
between the Experimental Group and the
Control Group Before and After the Test

(1) Difference analysis of pre-and post-test creative
thinking of children in the experimental group



This study conducted a paired sample t-test to detect the
significance of the pre- and post-test scores of the Torrance
Creative Thinking Test for the experimental group A, to
understand whether the creative thinking of the observed
children has been improved. Quantifying the creative thinking
of experimental group A before and after the activity, the pre-
and post-test data of the experimental group are obtained for
differential analysis.

Pre-test data of experimental class and post-test data the
paired sample t-test for fluency, adaptability, originality,
progress, and total score of the experimental group A obtained
a P value less than 0.05, indicating that the pre-test and Post-
test on creative thinking. There are significant differences in
all four dimensions. The mean value of the post-test data is
significantly greater than that of the pre-test. The results of
the difference analysis showed that after the activity, the
creative thinking of the children has been significantly
improved.

For the experimental class, fluency pre-tests and the paired
sample T-test are conducted on the post-test data, Pre-test data
of experimental class There is a significant difference in the
fluency of young children between the pre-test and post-test
data, with the post-test data significantly higher than the pre-
test data, as shown in Table 8.

Table 8. pre-and post-test results of children in the experimental
group smooth and fluent differential analysis

. Pre-test of the Post-test of
Variable . .
Lantit experimental experimental T. P.
d Y group(n=10) group (n=10)
M. SD. M. SD,
smoothly 17.5 2.07 18.1 2.08 1327 0.01

For the experimental class. The pre-test and the paired
sample T-test are conducted on the post-test data and pre-test
data of the experimental class There is a significant difference
in the flexibility of young children between the pre-test and
post-test data, with the post-test data significantly higher than
the pre-test data, as shown in Table 9.

Table 9. Difference analysis of flexibility of pre-and post-test for
children in the experimental group

Variable Pre-tegt of the Post-.test of .
variables experimental experimental Tis P.
group(n=10) group (n=10)
M. SD. M. SD.
make a -
change 13.7 3.68 15.4 3.03 2 684 0.002

For the experimental class pre-tests and the paired sample
T-test is conducted on the post-test data, Pre-test data of the
experimental class There is a significant difference between
the originality of the children in the post-test data and the pre-
test data, with the post-test data significantly higher than the
pre-test data, as shown in Table 10.

Table 10. Difference analysis of originality of children in the
experimental group before and after the test.

. Pre-test of the Post-test of
Variable . . .
antit experimental experimental Tis P.
d Y group(n=10) group (n=10)
M. SD, M. SD.
original 1161 | 495 | 218 | 368 | %, | 0.017
creation 2.51
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For the experimental class pre-tests and the paired sample
T-test is conducted on the post-test data, The Pre-test data of
the experimental class shows a significant difference in the
improvement of young children between the pre-test and post-
test data, with the post-test data significantly higher than the
pre-test data, as shown in Table 11.

Table 11. Difference analysis of pre-and post-test improvement of
children in the experimental group

Pre-test of the Post-test of
Variable. experimental experimental Tis P.
group(n=10) group (n=10)
M. SD. M. SD is
striving -
diligently 13.5 3.92 15.2 3.05 2978 0.004

For the experimental class, the pre-test and the paired
sample T-test are conducted on the post-test data, Pre-test data
of experimental class, there is a significant difference in
children's creative thinking between pre-test and post-test
data, with post-test data significantly higher than pre-test data,
as shown in Table 12.

Table 12. Difference analysis of creative thinking between pre-and
post-tests of children in the experimental group

Pre-test of the Post-test of
Variable experimental experimental T. P.
group(n=10) group (n=10)
M. SD is M. SD.
Total -
score 63.8 12.16 | 70.5 7.81 2796 0.001

(2) Difference analysis of creative thinking between pre-
and post-tests in the control group

This study uses paired sample t-tests to detect the
significance of pre-and post-test scores in the control group B,
which does not participate in creative dance activities.
Quantifying the creative thinking of control group B after the
same period, we obtained pre-and post-test data for the
control group and conducted a difference analysis. The results
of the difference analysis are shown in Table 13.

Compared to Pre-group test data, The paired sample t-test
for the fluency, adaptability, originality, improvement, and
total scores of the post-test data obtained a P value greater
than 0.05, indicating that the control group B's pre-test and
post-test on creative thinking, there are no significant
differences in the four dimensions of creativity. The analysis
of differences showed that without creative dance activities,
children's creative thinking does not significantly improve.

The control class is fluent pre-tests, and the paired sample
t-test is conducted on the post-test data, and there is no
significant difference in the fluency of the children in the
control class between the pre-test data and the post-test data.

Table 13. Difference analysis of the fluency of the control group
children before and after the test

Contrast pre- Post-test of
Variable group control group Tis P.
test(n=10) (n=10)
M. SD, M. SD.
smooth
and 17.2 1.62 15.1 0.99 1.445 | 0.182
fluent

Adaptation of control class pre-tests and paired sample t-
tests is conducted on the post-test data, and there is no



significant difference in the flexibility of the children between
the pre-test data and the post-test data in the control class, as
shown in Table 14.

Table 14. Difference analysis of flexibility between pre-and post-
tests for children in the control group

Post-test of
Variable compared to pre- control T P
variables group test(n=10) group ’ ’

(n=10)
SD
M. (standard | M. Slls)
deviation)
make | a3l 347 | 139 | 3.38 | 0233 | 0.821
adaptations

Original creation in the control class pre-tests and the
paired sample t-test is conducted on the post-test data, and
there is no significant difference in the children's originality
between the pre-test data and the post-test data in the control
class, as shown in Table 15.

Table 15. Difference analysis of originality of children in the
control group before and after the test.

. control, Post-test of
Variable .
antit contrast group | control group Tis P.
QUanty | bre-test(n=10) (n=10)
M. SD, M. SD is
original -
creation 20.3 4.55 20.5 3.44 0.651 0.531

Improve the control class pre-tests and the paired sample t-
test is conducted on the post-test data, and there is no
significant difference in the children's progress between the
pre-test data and the post-test data in the control class, as
shown in Table 16.

Table 16. Difference analysis of pre-and post-test progress of
children in the control group

. control, Post-test of
Variable
anti contrast group | control group T. P.
q ty pre-test(n=10) (n=10)
M. SD is M. SD,
make
constant 12.9 6.77 11.5 3.44 0.772 0.110
efforts

Creative thinking in the control class pre-tests and the
paired sample t-test is conducted on the post-test data, and
there is no significant difference in the creative thinking of
children between the pre-test data and the post-test data in the
control class, as shown in Table 17.

Table 17. Difference analysis of creative thinking between pre-test
and post-test in the control grou

Compared to Post-test of
Variable group pre- control group T. P.
test(n=10) (n=10)
M. SD, M. SD is
Total -
score 64.7 12.95 63.0 | 9.51 0.126 0.902

4.3. Difference Analysis of Creative Thinking
between the Experimental Group and the
Control Group After the Post-Test

To further demonstrate the development of CRE-FATD
modules to improve children's creative thinking, quantitative
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analysis is conducted on the creative thinking of experimental
class A and control class B after the activity begins. A
difference analysis is conducted between the two groups
using SPSS statistical analysis software, and a difference
comparison is made between the two classes' creative
thinking post-test data.

Post-test of creative thinking in two classes Transform data
The results of the independent sample t-test after the start of
the course are shown in Table 18. The independent sample t-
test for fluency, flexibility, originality, proficiency, and total
score between the experimental group and the control group
obtained P values less than 0.05, indicating that there are
significant differences in the four dimensions of creative
thinking between the experimental group A and the control
group B in the post-test data.

There is no significant difference in creative thinking
between the two groups of children before the observation
session began. Still, after the activity began, the children in
the experimental group who participated in the creative dance
activity showed significantly higher creative thinking than the
control group. This hypothesis is further validated, suggesting
that the development of the CRE-FATD module can improve
children's creative thinking [14-20].

An independent sample t-test is conducted on the fluency
post-test data of the two classes, and the results showed that
there is a significant difference in the fluency post-test data of
creative thinking between the experimental group A and the
control group B.

Table 18. Difference analysis of fluency between the experimental
group and the control group (post-test)

. Experimental | Control group .
Variable aroup (n=10) (n=10) Tis P.
M. SD is M. SD.
smooth
and 18.1 2.08 15.1 0.99 2.451 0.023
fluent

An independent sample t-test is conducted on the post-test
data of the two classes, and the results showed that there is a
significant difference between the experimental group A and
the control group B in terms of their post-test data on creative
thinking, as shown in Table 19.

Table 19. Difference analysis of adaptability between the
experimental group and control group children (post-test)

Variable Experimental Control T P

quantity group (n=10) | group (n=10) ) )
M. SD. M. | SDis

make 154 | 3.03 | 139 | 3.38 | 1.698 | 0.013

adaptations

An independent sample t-test was conducted on the original
post-test data of the two classes, and the results showed that
there are significant differences in the original post-test data
of creative thinking between the experimental group A and the
control group B, as shown in Table 20.

Table 20. Difference analysis 1 of originality between the
experimental group and control group (post-test)

. Experimental | Control group
Variable. aroup (n=10) (n=10) T. P.
M. | SD, | M. | SDis
orignal 1) ¢ 1 368 | 205 | 344 | 1.678 | 0.041
creation




An independent sample t-test is conducted on the post-test
data of the two classes, and the results showed that there is a
significant difference between the experimental group A and
the control group B in terms of creative thinking post-test data,
as shown in Table 21.

Table 21. Difference analysis of the progress of children in the
experimental group and the control group (post-test)

. Experimental | Control group
Variable. aroup (n=10) (n=10) T. P.
M. SD. M. SD is
Towork 55 1 305 | 115 | 344 | 2566 | 0.022
diligently

An independent sample t-test is conducted on the post-test
data of the two classes' creative thinking scores, and the
results showed that there is a significant difference between
the experimental group A and the control group B in the post-
test data of creative thinking, as shown in Table 22.

Table 22. Difference analysis of the total scores of children in the
experimental group and the control group (post-test)

. Experimental | Control group .
Variable aroup (n=10) (n=10) T is P.
M. SD is M. SD,
Total | 265 | 781 | 630 | 951 | 2.628 | 0.027
score

5. Conclusion

The development of the CRE-FATD module is verified to
improve children's creative thinking. The statistical analysis
method used independent sample t-test and paired sample t-
test to analyse the difference and compare the significance of
the test scores before and after the Torrance creative thinking
test.

From the comparison between the two groups, after the
activity, the pre-test and post-test data of the experimental
group were significantly different, and children's creative
thinking was significantly improved. The control group did
not carry out creative dance activities, there was no significant
difference in the pre-test and post-test data, and children's
creative thinking did not significantly improve. This verifies
the hypothesis that the development of the CRE-FATD
module can improve children's creative thinking.

From the perspective of comparison between the two
groups, there was no significant difference in children's
creative thinking between the two classes before the start of
the observation course. Still, after the start of the activity, the
children's creative thinking in the experimental group who
carried out creative dance activities was significantly higher
than that in the control group. This hypothesis is further
verified that the development of the CRE-FATD module can
improve children's creative thinking.
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