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The effects of S-STEAM program on creativity and multiple
intelligences of young children
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Abstract The purpose of this study was to develop a STEAM-based science education program for children and to
verify its effectiveness. An S-STEAM-based science education program for young children was developed through
careful analysis of prior research on science education for young children and S-STEAM. The participants were 29
four-year-old children from daycare centers located in Seoul (an experimental group of 14 and comparative group of
15). The S-STEAM program was applied to the experimental group, while the control group went through a general
science education course provided by the government. TTCT of Creative Thinking (TTCT: Figures A and B) was
used as a research tool, and a multiple intelligence test tool was applied to teachers of the groups. Afterwards, analysis
of covariance was implemented to find the S-STEAM program's effects. First, the results showed positive effects on
overall creativity, as well as in fluency, originality, abstractness, elaboration, and openness components of creativity.
Second, the results showed positive effects on overall multiple intelligences and its components of linguistic, musical,
spatial, logical/mathematical, physical exercise, interpersonal, and naturalist intelligence.
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2.1 S-STEAM m23 Jjat Xx}

S-STEAM 2713 7|ubexl= Fig. 13 o)

The necessity of S-STEAM program
1) Theoretical consideration on advanced rese
arch and literature

The general direction of S-STEAM program
1) Establishment of basic concept of STEAM
2) The general direction on S-STEAM
3) Factor of organizing of creativity for
S-STEAM program and selection of 8
areas of multiple intelligences
4) Progression of scientific problems solving

into 3 stages
- Development of models and activities .
Investigation! for S-STEAM program Investigation
of the D Devel £ STgu;E AM of practical
content ) Development of §-STEAM program application
Iy = D) Development of 12 activities of S-STEAM |¢m
validity for 10
program
The final completion The
Program of S-STEAM program development
development,  |I) The final model development of ofIII
on S-STEAM program - rogram
life theme 2) The final 11 activities development of p ti\%thi
S-STEAM program actvities

Fig. 1. The procedure of S-STEAM program development
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Table 1. The component of STEAM for S-STEAM

program
component Meanin Contents area
. . Physics, chemistry, biology,
. Things that exist ys1cs‘ chemistry, 1o ogy
Science earth science, space physics,
naturally and can be . . .
S) biotechnology, biomedical
affected others . ; .
science, biochemistry
The nature of technology,
Technique Malflng thlngs uscﬁll design, technology and sogcty,
e to life using applying  technology world capacity,
scientific principles. world design, biotechnology and
biomedical science
Creating things Acrospace industry, agriculture
contributable to the pace 1Y, agricwiture,
construction, chemistry, civil
world, engineering, electricity.
Engineeri lyi ti d 7 -
ngmeering app ylr}g ch atve an computer, environment, fluid,
(E) logical idea to L.
material, industry/system, naval
technology on the . . .
. X architecture, mining, machine,
basis of mathematics
K the ocean, nuclear
and science
B fi ini
Understanding how ody, fine arT(pammg an.d
. sculpture), applied art(physical
society evolves and . o
skill for manual ability),
affect, through . . .
Art L . languages(science in relation to
communicating with A
(A) communication),

customs and ways of
thinking from past,
now and future.

humanities(society, education,
philosophy, theology, politics,
psychology and history)

Dealing with the
structure, order and Number and operation,
relationship of science, geometry, algebra, measurement,
technology and daily data analysis and probability,
life with languages by inference and proof,
which we calculate problem-solving, communication
and measure things

Mathematics
M)

=4: 4%15(2011a)

2.2.3 S-STEAM ZZ2 39| 4 - Skg H
R S-STEAM Z13le] it waow #1544
EAS AL Fig. 29 2,
The Ist |7 | The stage of presentation of
stage situation
The 2nd | |Creative design Sensible experience - Applying of
stage Contents fusion STEAM
The 3rd Bring a conclusion of problem |
stage solving

Fig. 2. The scientific problem solving 3 stages of
S-STEAM program
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Table 2. The camparison between the experimental

Table 3. The activity contents and factors of S-STEAM
programs

Life

Factors of STEAM
theme

Activity contents

1. Boxes in our memory made with noodles
S:

Investigation of the objects of
Nursery  Making a frame boiled noodles
school mixing many colour T: Making a frame design which

and comparative group in scientific activity and  in boiled noodles noodles do not fall
experimental comparative friends  rather than using E: The diversity of materials
Science rouj Life Science ___groups glue. A: Expression using various materials
topics Activity theme topics Activity M: Figure and pattern, space
name name 2. My heart telling to family with salt
: Nursery A color To write a letter on
. B . . . .
Various 0XCS 1 our school picture play the various textures S: Material change, the principle of
1 d Col izati
. memory made olor . vaporization
materials . and found in the of black colour
with noodles . I and : To know electricity and electrical
friends classroom famil (cloth, coloured paper J Y
Mv b amily goods
2 Various tel}llin eat: I and tool This is who anq fOI=WOVER . e diversity of materials
materials chng family object? fabric) and heat it, " E ; ith vari terial
family with salt . : Expressing with various materials
! after colouring salty M: Measuring vaporizin,
I'Jlit s gather' It did mak water with edible dyes. & vap B
3 Many mlr virljle; persalllr:] Our tool itt \:va miz;te 3. Let's make writing papers in our village
objects o g?. village 00 S way o To grind it in a . .
make writing the magnet. . . S: Material change, the principle of power
blender and sieving . .. .
papers. it after soak milk T: Knowing electricity and electrical
Animals Our papers in water, and goods, and characteristic desgisn
Th village K - Wit i
Various . © and Natural ~ Observing g then, heat it after E: Wntl_ng papers ”5“’5 recycled product
4 ; parti-coloured plants, L . A: Design using various materials
materials products bark mixing it with various s
popcorn zoo and M: Position, arrangement, figure and
nature shapes and colours, patterns
Laver and sea Health and filtering it.
5 heat mustards and b (i, rotting teeth ) 4. The parti-coloured popcorn zoo
changed. safety 04y Animals Tq express it using S: Investigation of the characteristics
A water purifier Livin I'm a and paints sprays in of objects
6 water changing to toolsg machine hotoeranher. plants,  varjous ways, after T: Design of making a tower
clean water photographer. and making animals with E: Movement using water
7 Various  Smilingly roller transportatio Many It's road in natur€  popcorns without A: Mixture of various colours
materials coaster n facilities objects the sky adhesives. M: The number of objects
. Colourful iron Observail)tllon 5. Laver and sea mustards changed.
8 Vatn(?u]s powder follows Our country plant Vegetz; s After soaking laver
matenais a magnet 'ml](l and sea mustards in S: The and change of objects and
Tots travel piexces Health Water and expressing  tempera ture
. Many Conveniently in a painting,  T: Electricity and electric goods
many countries T . . and . N .
. . countries in . inventions restoring them to theE: The diversity of materials
9 air in the world machine safety .. .
ridine on a hot the created original state and A: The expression of new colour and
aif ballon world watches then, express with for m with various colour
We becorn.e Environmen new laver and sea M: Change as time goes.
Changing strong as t . . . mustards again.
10 seasons meeting ice and living air  Find the air. 6. A water purifier changing to clean water
friends thir}gs To change impure S: The pr(?ccdurc of changc of water
. Spring, . I observed Living T: To design a water purifier
. As frozen ice Changin water to clean water _’ Lo .
Various . summer, the tool . .. E: The diversity of materials
11 | meets with a > 00IS  with a water purifier " .
materials . autumn temperature . A: The expression of the design of a
sign pen . seasons made with pebbles, .
and winter of the day charcoal and sand water purifier
" M The percentage of impur water, position
7. Smilingly roller coaster
— . - - Maki 11 L
Er2ade] S5us 2§84 249 FAHI aking a rolier g, spinning, speed
coaster afier putting T: Roller coaster design
U]-&& Table 331} Zzl—r/}_ transpor paintings of various _’ g
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: The structure of a ball inserting
paints.
A: Mixture of colour and desgin according
to movement
M: Time and the position of a small ball

colours in a small
ball, and seeing
movement of a
marble and paints

rolling the marble.

tation
facilities




FHEANEL7| 4885 ATH A4z, 2016

8. Colourful iron powder follows a magnet

Adding colours using
colourful iron

. Investigation on the characteristics
powder and a

magnet for a famous of a magnet
gAA . T: the frame structure of magnet famous
painting without L.
Our colour. and painting
country i Making a famious painting with

expressing new a

= . led product:
famous painting with recycied products

A: The formation of colour and famous
paintings with colourful iron powder
M: Varieties of figures

colour using

colourful iron

powder and
background colour.

9. Lets' travel many countries in the riding on air ballon.
Making a hot air S: The character of gas
Many ballon using various T: Design of a hot air balloon
countrie materials and  E: Understanding the way of movement
s in the observing which using wind
world  materials make a A: Designing a hot air balloon
ballon fly in the sky M: Position, arrangement, number of
for a long time. objects

10. We become strong as meeting ice friends
After grinding ice,
Environ let's hold it together
ment  and make it solid,
and and let's see the
living  way on how new
things  ice cubic remains
unmelted for a long
time.

S: The nature of substance and the
change of objects

T: ice design and machines

E: Weighting and balancing, and finding
out not to be melted

A: Using various colour and shapes

M: Figure and time

11. As frozen ice meets with a sign pen

S: The change of temperature, the nature
being dissolved in water

T: characteristic desgisn

E: Unspreadable materials variety

A: Mixture of various colour

M: time

Spring,
summer,
autumn

Expressing what
happens when ice is
melted on the
writing written with
an aqueous pen

winter

2
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Table 4. A working plan of scientific program based
on convergent education(S-STEAM) focusing

on science
— Tover d o Tomerzencs A= of
Aﬁx’ sarwaed are AB‘““" Small Grovp | Thinking | S T, A, M | Age | Ful 4
transirmed Element Years
T To observe fhe faturas wd @ Chanze of fhe objects with seing fhe ve sense and
tools
Activity
_BI‘"" . To compars fhs cbjscts fom svarydey lifs bassd on the lansth or size
et To look ahesd & oy & wiuton fo similar problems or simsfons beed m the
remdts cbisined in & ressavching process.
‘?P"”;’;f - Natorsl Ressserh: To devalop & sessarching amitsds - To anjoy 2 resserching proces
elmeg | - Namrl Ressech To ressarch sclemifically - To uelize simple tocls and machines
- Phisical amerise, Haalt To ve haslthlly - To do proper gzt
Element | | s Enperience: To mprem amisically - To srpress i an sctiviy
Crativiy
Related | » Sensitiviry, Delicacy, Fivency
Elemenc
-~
aciviy |  Transpwent water ok, warm wats, devr, ssswesd, laver for sice roll e
Materisl drawing took, drawing paper
=
Activity )
Msthod Adtivity Content

1. To have a talk about fhe siory of having ealen seaweed and Laver
- Ressarch ssawead and laver
1st Stage: | - Have a talk sbout similasitiss and differences
Drezencatio | 2. To iroduce meterih and reseching took
nof | - Have your ever sed & dryar?
Simsation | - Look inte how o use it.
- How is the objact changad when using s drver?
1. Ty to bok m to materiah and ols(S, M)
- How are the drisd laver and saawesd 0 be changad when submerged into water?
- Touch the laver and he seawesd submerped inD watar
- Look into e laver and the sewesd soaked in water by using the fve senses
- How doss # becoms over Gms 7

2. Try to complete e work niing laver am seawesd(T, E, A)

Second | - Try to look info the laver and ssawasd soaksd in watsr

Stage: | - How doss i becoms over dme 7
Fusion of | - Try to meks lever and ssawesd soaked in water info the desited shaps, of to w2 it whem
Ceeative | vou want to decorat

= X B PN

3. Tiy to express hver and smweed varibush.(S, M)
- Is there any way to resiore laver and seswesd to its original ate before soaking it in water?
- Try to compars befre and afer laver and serweed are sosked in water
- Unlike fie first sppesrance, have you sxpeessad in any shaps?
- Try to change laver and ssawesd soaked in water with the new color

» - %
Third
Staza -
Bringing
t0a |4 Todo wock activity
conclusion | - Try to erpress varicusly what you yoursalf went © smpress
o
troublashe
oting
1. Try to imfmduce and evahate 2 work. (T, A)
- How wers laver and seswaad usad?
- How wers laver and saswead psed in the work cremted by frisnds?
- How doss laver and szawead bacoms unlike the Dazinning?
- Besides faver and saawesd, what ars e things that change in water and hest?
A Closz
Ay | ¢ T el cotaly and dhancertoaly?
Eveluation | * Y2 it expeessad using the variows materisle and the characterisics of fook?
+ Was the newly leamed face or 3 material chanzs spplisd in the activin?

3.2 AT

3.21 =8 ¥olyd EF:=T

z]—vq/\-] Zx% Torrance _4 z]—_qﬂ /\]. A= L:_z;ﬂu ],
(Torrance Test of Creative Thinking: Figural A and B
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Table 5. homogeneity validation for Pre-creativity between
experimental and comparison groups in

creativity
experimental comparative
Division group(n=14) groups(n=15) t

M D M SD
fluency 98.14 17.90 113.67 28.97 -1.72
originality 102.71 15.35 114.33 30.37 -1.31
abstractness 72.64 19,26 47.67 16.05 3.80
elaboration 92.71 14.839 89.07 18.67 .58
openness 62.64 11.06 56.53 13.07 1.35
totality 85.77 12.09 84.25 14.18 31
*p <.01
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Table 6. The average and standard deviation of creativity
between experimental and comparative group

Table 734 o], ARGl vy du}

YERITHF =41.17, p

o A5t feld Aol 7
<.001). SH9Igele AF F FBUFE=790, p<.01),

=44 (F=8.28, p<.01),
WA(F =9.50, p<.01), 7N

Frelgk Aol 2 @ guel vl

FdA(F=9.43, p<.0D), 4
HHY(F=14.00, p<.01) 2%
WHTHTE A LERL

4.2 Z2I0| CHEXISO DIXls B
% e 7k) AR DAl dele] BA4 A% A%

Division post-test adjustment post-test = Table 8 31]_ Z:l—r,}.
N M SD M SD
fluency Ex. Group 14 13643 796 13967  4.12 Table 8. homogeneity validation for Pre-creativity between
Com. Group 15 12620 2330 123.18 3.97 . . .
experimental and comparison groups in
originalit Ex. Group 14 13421 13.00 137.27 430 ltinle intelli
1
SN com. Group 15 12267 2459 11981  4.15 mutiple mtetligence .
experimental comparative
abstract- Ex. Group 14 9264 12.67 8413 386 Division group(n=14) _groups(n=15)
ness Com. Group 15 58.13 2037 66.08 3.70 M SD M SD
Jaborati Ex. Group 14 113.14 11.97 11295 538 linguistic intelligence 36.07 541 3867 7.69 -1.04
claboration musical intelligence 3207 4.07 3727 821 -2.14
C"m-GGrT"“P ii 89'2(7) 2;':19 82‘22 ;'(1);’ spatial intelligence 2836 567 2747 725 37
Ex. Group 7. . 74. . logic-mathematical
OPENICSS Com. Group 15 6227 1241 6420  1.96 intelligence 3357694 3787 836 148
oy v Oow 14 11069 670 11031 203 physical-exercising 4121 739 4727 987 -186
Com. Group 15 9179 12.03 92.14 1.97 intelligence
interpersonal intelligence 43.14 587 4367 991 -17
L B B intra-personal intelligence ~ 44.71 7.03 4627 874 -52
Table 63} 7o), A3 & AA FoJAlz oA 319 naturalist_intelligence 4650 303 4467 9.17 71
- *p<.05
29 BF APHAG F7h v wgHRct Ek ol
Ae B Qo) Ao gl TEA BAS AN Av) Table 83} o], AL 545 G T A4
= Table 73} 2t} S FoEk Aol IR TH=-2.14, p<.05) YA
FAF Ge WE F QW o] Fol3 Aolr} gl
Table 7. Covariance analysis on the score of groups creativity Aow ZAF FAurels o 4= 9t}
Division sum of degree of  mean . = [ B | r s
squares  freedom square /\E]tg * 5 ;S%g] D]’Txl—o‘ 03@19] %T—f = ﬁ?’:ﬁ’jz}
g’c";‘:)ncc 2588.76 1 258876  11.53" = ol ZAyl= Table 99} 2t}
fluency  oroup 177434 1 1177434 790" o )
error 5837.07 26 224.50 Table 9. The average and standard deviation of multiple
ﬁ;);irrl:)nce 4132.64 | 413264 16467 mtelhgen.ces between experimental and
iginali " comparative _group
originality ' up 207941 1 207941 828 ~dastment
error 6529.05 26 251.12 Division post-test post-test
Covariance e N M SD M SD
abstract-  (Before) 3658.34 ! 3658.34  22.45 linguistic Ex. Group 14 4329 546 44.16 .81
ness  group 1536.84 1 1536.84 9437 intelligence Com. Group 15 41.67 5.08 4085 .79
error 4236.61 26 162.95 musical Ex. Group 14 36.00 399 38.06 .79
Covariance intelligence Com. Group 15 35.87 7.04 3394 .76
. (Before) 8326 1 8326 021 spatial Ex. Group 14 3343 552 3303 .50
elaboration aroup 3816.17 1 3816.17  9.50° intelligence Com. Group 15 3033 625 30.70 .48
error 10449.79 26 401.92 logic'mathematical Ex. Group 14 3936 695 4096 1.07
Covariance ™ intelligence Com. Group 15 3820 6.74 36.70 1.03
(Before) 1715.39 1 1715.39  30.77 physical-exercising Ex. Group 14 4886 5.75 50.54 135
openness aroup 799 85 1 799,85 14.00" %ntelhgence Com. Group 15 4487 7.52 4330 130
1449.55 2% 5575 interpersonal Ex. Group 14 5214 5.87 5229 137
(e:”‘” . : : intelligence Com. Group 15 4527 724 4513 132
ovanance 1 104.20 1 110420 19.09™ intra-personal Ex. Group 14 5150 560 5199 .88
totality  (Before) intelligence Com. Group 15 5020 601 4975 .85
group 2380.84 1 2380.84  41.17 naturalist Ex. Group 14 5257 3.84 5184 92
error 1503.66 26 57.83 intelligence Com. Group 15 4827 7.96 4895 .89

*%p < 01, ***p< 001
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Table 10. Covariance analysis on the score of groups

multiple intelligences
sum of degree of mean

Division F
squares _freedom  square
Covariance o
linguistic (Before) 512.67 1 512.67 56,60”
intelligence  group 76.24 1 76.24 8.42
error 235.52 26 9.06
Covariance .
musical (Before) 683.39 1 683.39  84.47 B
intelligence ~ group 105.40 1 10540  13.03
error 210.35 26 8.09
Covariance .
spatial (Before) 852.70 1 852.70 246.17”
intelligence  group 39.10 1 39.10 11.29
error 90.06 26 3.46
logic-mathem COVAriance  g¢, 5 1 86131 5566
atical (Before) .
intelli group 121.54 1 121.54 7.86
mtelligence  gpror 402.31 26 15.47
physical-exer COVATIANCE  5q0 o) 1 59852 2498
cising (Before) -
intelli group 336.74 1 336.74 14.06
meelligence ooy 62293 26 23.96
Covariance .
interpersonal (Beforc) 499.28 1 49928  19.05
intelligence  group 369.83 1 369.83 14117
error 681.37 26 26.21
intra- Covariance o881 63088 57.96"
personal (Before)
intelli group 36.05 1 36.05 3.31
meelligence ooy 283.02 26 10.89
Covariance -
matwalist  (Before) 774.71 1 77471 6634
intelligence ~ group 59.28 1 59.28 5.08
error 303.65 26 11.68

*p<.05, **¥p<.01, ***p<.001

Table 103} 2o], A3 F thEAs 99L& 7o)s)
A5 AQs(F=3.31, p>.05), SIA5(F=8.42, p
<.01), AA-LFA5(F=13.03, p<.001), =2]- 58|
S(F=11.29, p<.01), 7HA5(F=7.86, p<.01), 1o
A S(F=14.06, p<.01), WABAAAFF=14.11, p<
01) 2 AANSA]F(F=5.08, p<.05)A+ AFHdt
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Srhe Ao 88 WHSTIOM, folEe B K = 489 A% §Y wEIA Aol aTHr)
2 opeh 0 99o] A1 g BEE P JlEolt #8e Tgstel AR AT A4o] ¥
24T ¢ U HaL, 7 Bkl 553 Aol g F3 frofuabEoe] tiRER] frotu A AAlA &
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WS 0 AAT 5 Y FUS )2 "ok A dAug DT E TES] 8% T4 T2y
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S-STEAM Z2 13 4 FAl9 thakdt BAE 3l & A8 frofu el = frolu st 44 Al At
Aote dsolw, Feahg 7Wk eteky Bt V|, 3 FEAQ FAARE A 2 AAFA] AE8S st
3F oA ob -2 73 v, 5ok T &% e 21 1[59], H2l Ve tigk AR 3 wgo] AlgErhd
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