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The Effects of a Convergent Arts and Science Program on Young Childrens Creativity and
Scientific Inquiry

Jiwon Choi' - SoJung Seo’

'Child Studies Major, Graduate School, “Department of Child & Family Studies, Kyung Hee University, Seoul, Korea

Abstract

This study aimed to develop a convergent arts and science program for 5yearold children and to evaluate this
effectiveness of the program. To meet the purpose of this study, 34 children (aged, 5 year) were divided into
two groups, namely the experimental group and the control group. To the experimental group, the creative arts
and science convergence program of interest in this study was delivered over a period of 8 weeks. The children
of the control group were delivered the Nuri Curriculum (standardized educational curriculum targeted for 3-
to Syear olds) during the same experimental period. The levels of the children's creativity were assessed using
the Torrance Test of Creative Thinking-Figural and those of their scientific inquiry ability were tested by using
the Scientific Inquiry Ability Assessment Scale. The analysis of covariance calculated using by IBM SPSS ver.
21.0 revealed that the experimental group scored higher in creativity and scientific inquiry than did the control
group. The results indicated that the proposed convergent arts and science program was effective in promoting
creativity and scientific inquiry ability of young children. In this paper, along with the main results of this study,
the implications for research and practice are discussed.
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Table 1. Foundation for the Convergent Arts and Science Program of This Study

2013 The arts and science convergence program
Nuri curriculum
area Area Content

- (Picture book and story)

- Understanding and appreciation

- Express thoughts and feelings

- Story of creation

+ Watching the play

- Expressing creative drama

Music + Browsing

- Listening to music

+ Expressing creatively

+ Browsing

- Appreciating (dancing)

- Expressing creative movements

- Browsing

+ Appreciating artworks

- Creative expression

- Maintaining and expanding curiosity
+ Enjoying the research process

- Using scientific investigation skill

+ Learning about beings and the natural environment
- Learning about natural phenomena

Communication Literature

Art experience Drama

Movement

Visual arts

Exploring nature  Science
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Table 4. A List of Themes Related to the Main Activities and Contents of the Proposed Convergent Arts and Science Program

Theme Activity name

Main convergence area and content

Creative thinking skill

World, I livein -~ World under the ground

World, only one building

Shadow village

Change signboard

Beautiful world ~ Bubbles in cider

Light drawing

Music, the dancing painter

Good design

Living world Paper bag, filled with living things
Cromignon's time travel
Story of leaves
Classic tale of animals

World keeper  Shining gift for friends

Save the green planet

Polar bear keeper's campaign song

Life-saving map

Literature: understanding and appreciation (picture book and story)

Visual arts: creative expression

Science: maintain and expand curiosity, use scientific investigation skill

Visual arts: appreciate artworks, creative expression

Science: maintain and expand curiosity, enjoy the research process

Literature: understanding and appreciation (picture book and story), express thoughts and feelings
Movement: express creative movements

Science: enjoy the research process, use scientific investigation skill

Drama: watching the play

Visual arts: creative expression

Science: enjoy the research process, use scientific investigation skill

Movement: express creative movement

Visual arts: appreciate artworks, creative expression

Science: enjoy the research process, use scientific investigation skill

Movement: express creative movements

Music: listening to music

Visual arts: browsing, appreciating artworks, creative expression

Science: maintain and expand curiosity, enjoy the research process

Literature: express thoughts and feelings, create story

Music: browsing, listening to music, express creatively

Visual arts: creative expression

Science: maintain and expand curiosity

Literature: understanding and appreciation (picture book and story), express thoughts and feelings
Visual arts: creative expression

Science: use scientific investigation skill, learn about beings and the natural environment
Visual arts: appreciate artworks, creative expression

Science: maintain and expand curiosity, learn about beings and the natural environment
Literature: understanding and appreciation (picture book and story), create story

Visual arts: creative expression

Science: maintain and expand curiosity, learn about beings and the natural environment
Music: browsing

Movement: express creative movements

Visual arts: creative expression

Science: use scientific investigation skill, learn about beings and the natural environment
Literature: create story

Drama: express creative drama

Music: browsing, listening to music

Science: maintain and expand curiosity, learn about beings and the natural environment
Literature: understanding and appreciation (picture book and story), express thoughts and feelings
Drama: express creative drama

Science: use scientific investigation skill, learn about beings and the natural environment
Literature: express thoughts and feelings

Visual arts: appreciate artworks, creative expression

Science: enjoy the research process, use scientific investigation skilllearn about beings and the natural environment

Literature: create story

Music: listening to music, express creatively

Science: maintain and expand curiosity, learn about natural phenomena
Movement: express creative movements

Visual arts: creative expression

Science: maintain and expand curiosity, learn about beings and the natural environment

Imaging, analogizing, empathizing, body thinking

Imaging, analogizing, dimensional thinking

QObserving, imaging, dimensional thinking, playing

QObserving, empathizing, pattern recognizing

QObserving, imaging, body thinking empathizing

Imaging, playing

QObserving, imaging, body thinking

Observing, analogizing, empathizing

QObserving, imaging

Observing, analogizing, imaging, empathizing

QObserving, imaging, body thinking empathizing

QObserving, analogizing, body thinking,
empathizing, playing

Observing, empathizing, playing

Observing, imaging, pattern recognizing

Observing, empathizing, pattern recognizing, playing

QObserving, pattern recognizing, analogizing
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Table 5. Example of the Proposed Convergent Arts and Science Program's Lesson Plan

Session: 3 Date: July 11, 2013 No. of children: 16
Main convergence area: literacy, movement, visual arts, science
Thinking tools: observing, empathizing, dimensional thinking, playing
Title Shadow village
Goal  Creativity - Read books and imagine the village buildings disappeared.
- Create original sculptures, and newly make the formed shadow.
- Express the figures of people in our neighborhood by motion.
Scientific inquiry ability - Predict and learn what causes shadow
- Explore the shadow's size and shape depending on the position of the light

Materials "Buildings went on a vacation" book, pictures of village, paper, funny corn (plaything that can be stuck with water), wipes, pencils,
felt-tip pen, mini flashlight, Polaroid camera, scotch tape
Activity Thinking tool
Approach 1) Listen to the picture book titled "Buildings went on a vacation" carefully. - Empathizing

2) Recollect what happened in the story. Talk about various buildings in our neighborhood and imagine
what will happen if the buildings go on a vacation.
- What happened? What kinds of buildings were in the village in the picture book?
- What types of buildings do we see in our neighborhood?
- If all of these buildings go on a vacation, what would our neighborhood look like?
Thought expansion 1) Brainstorm what to make in a village where buildings disappeared. - Playing
- | would make a new village in a village where buildings disappeared.
- What do you think will be good to make?
- What will be new and interesting?
- What will be different from your friends' choices?
Creative activity 1) Introduce a "shadow-made village" and hand out the flashlights to let them explore the light and the shadow. - Qbserving
- When is a shadow formed? Why is it formed?
+ How do the size, color, and shape of a shadow change depending on the position of the light?
- What is formed after flashing a light on an object?
- We will make a village in an interesting way by using the shadow. In what way can we make it?
2) Think about what distinctive things will be good to make in the village and make what you imagined - Dimensional thinking
by using the funny corn and water tissue in the sculpture.
- Think of what will be interesting to make.
- Make what you imagined freely by using the funny corn.
3) Place the sculpture that you made on the drawing paper and make what you imagined with the - Empathizing
shadow that is formed by the flashlight. Predict how the shadow will appear and observe the changes
by flashing lights from different angles and then follow the line of your favorite shadow to draw as a
picture. At this time, get your friend's help in lifting the flashlight and discuss together and predict the
shape of the shadow and compare the length, shape, and color to make the shape.
- How does the shape of a shadow change depending on the position of the light?
- What shape of a shadow do you like?
4) Express the figure, countenance, and motion, of the work you made and take a picture of it.
- Where is the place that you made?
- Can you express with your body what people do here?
- (If itis a hospital or a restaurant,) be a man working at the place and act out.
- What happens here?
5) Make up the most interesting name for the picture that you made.
- What did you make?
- Did you come up with the greatest name in the world?
Presentation and appreciation 1) Arrange the various things that your friends made on the bottom to make a large village and view
what your friends made together.
2) Arrange and finalize.

- Playing
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Q35 Al

Creativity 2183k ARAITe] APAZA 4t W 101.363(SD=13.78),
Variable CXperimental group (n=16) _ Control group (n=18) NS A Bt 115, 7470(SD=8.82) 2.2 14.38%0] W4k
M 3D i 30 Hlglom, AT APAHSE Bat 93.197(SD=19.39), A}
Pretest 101.36 13.78 93.19 19.39 s 33 03,867(SD=14. 7702 677 akAkskac)
Posttest 115.74 8.82 93.86 14.77 HTE o Y. o0 Hoe e
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. S o Al=e] =44 (F=11.99, p<.01), FuJ(F=15.78, p<.001)]
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Table 7. Effects of the Convergent Arts and Science Program of the Children's Creativity
Area Ss df MS F
Fluency Covariate 1,956.58 1 1,956.58 722
Group 1,808.03 1 1,808.03 6.67
Error 8,405.14 31 271.13
Total 11,566.00 33
Originality Covariate 464.37 1 464.37 222
Group 4,810.96 1 4,810.96 23.03"
Error 6,476.18 31 208.909
Total 13,330.67 3
Abstractness of title Covariate 5,557.94 1 5,557.94 12.90"
Group 5,163.17 1 5,163.17 1.99"
Error 13,352.34 31 430.72
Total 27,644.50 33
Elaboration Covariate 1,284.78 1 1,284.78 4.43
Group 4,577.89 1 4,577.89 15.78"
Error 8,991.66 31 290.05
Total 14,572.62 33
Resistance to premature closure Covariate 1,776.37 1 1,776.37 446
Group 771.30 1 771.30 1.94
Error 12,359.91 31 398.71
Total 16,142.27 33
Total Covariate 1,622.02 1 1,622.02 15.46"
Group 2,719.15 1 2,719.15 2592"
Error 3,252.50 31 104.92
Total 8,930.41 33

‘p<.05, p<.01,” p<.001.
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Table 8. Mean and Standard Deviation of Pretest and Posttest of the Children's
Scientific Inquiry Ability

Experimental group (N=16)  Control group (N=18)

Variable

SD M SD
Pretest 13.75 2.57 13.72 2.47
Posttest 19.19 1.42 15.06 2.90

Table 9. Effects of the Convergent Arts and Science Program of the Children's
Scientific Inquiry Ability

Area Ss df MS [7

Predicting Covariate .06 1 .06 226
Group 295 1 295 1040
Error 8.80 31 28
Total 11.88 88

Observing Covariate 1.40 1 1.40 1.02
Group 9.04 1 9.04 662"
Error 4235 31 1.37
Total 54.47 33

Classifying Covariate 459 1 4.59 1059"
Group 323 1 323 747
Error 13.42 31 43
Total 21.77 33

Measuring Covariate 6.54 1 654 1005
Group 6.97 1 697 1072
Error 20.16 31 65
Total 30.62 33

Communicating  Covariate 132 1 1.32 3.51
Group 10.13 1 1013 27.03"
Error 11.62 31 38
Total 22.50 33

Total Covariate  22.17 1 2217 455
Group 14397 1 14397 2952
Error 151.21 31 4.88
Total 318.00 88

‘p<.05, p<.01, p<.001.
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