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Effects of an Engineering-Focused STEAM Program Based on the Project Approach for Young
Children on Their Scientific Inquiry Ability, Mathematical Problem-Solving Ability, and Creativity
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ABSTRACT

Objective: This research aims to examine the effect of a young children’s
engineering-focused STEAM program based on the project approach - a program
that constructs components aligned with children’s interests in their play through
an engineering design process - on their scientific inquiry ability, mathematical
problem-solving ability, and creativity.

Methods: In this research, 42 five-year-old children from a public kindergarten in
S district, I city, were randomly divided into experimental and comparative groups,
each with 21 children. The engineering-focused STEAM program was conducted
from April 18 to June 10, 2022, with the experimental group exploring the ‘car’
theme and the comparison group focusing on a different theme. The study employed
an independent sample t-test and analysis of covariance(ANCOVA), using the pretest
as a covariate to control variables.

Results: The children-selected ‘cars’ themed engineering-focused STEAM program
was effective in enhancing their scientific inquiry ability, mathematical problem-

™ =R 898k 202 solving ability and creativity.
ES

od 2|83 TAE =R Conclusion/Implications: The engineering-focused STEAM program, which emerges
o B3 Al from young children’s interesting daily play, had positive effects on enhancing their
scientific inquiry ability, mathematical problem-solving ability, and creativity. This

1 |1 X%} research can serve as fundamental data for developing education programs focused

w2\ telkw ekl o} sz} v} on engineering within the STEAM framework, guided by children’s emergent play.

2 MAIR| R} I key words engineering-focused STEAM program for young children, project
WAt w ol w4 approach, scientific inquiry abilities, mathematical problem-solving,
(e-mail : jihyunkim @mju.ac.kr) creativity
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m. 2= 2 @

frol A ZRAE AW 76k F8HA STEAM T2 1¥o] 38t2 epsd 84 2435
A9 g ZFofAe A s BHE ot 7] Mo ARG vl m o] APdAA Hre] FE4
g BAY AnE ¥ 73 2o APRASE NG o] Aol PS L BAY A Sotd BANZ
g skel ale] B/ =212, p< .05 FA EA A FH (=247, p< .05), Fd 9L
Q) @A = 218, p< 09AH T AT T AT Aok deruth AR S BH A
At el FAol G ol BeA G, 908 BANEY 2 e A
G FUddoR she FRARAMANCOVA)E AA ST
E 7. oEty Esy, oEA A, ZolMol AIMAAL Aol Xo|HE (N = 42)

MHEH(N=21) H|RHF(N=21T)
stel2el
M(SD) M(SD)
2Harsto| 7.10(1.18) 6.67(1.39) -1.08
223517 5.05(1.47) 5.38(1.24) .80
=335t 10.29(2.10) 10.05(2.56) -.33
}ebA ~ o=
ooy 2|57 7.24(1.76) 7.76(1.73) .97
ol =517 6.76(1.79) 7.00(2.00) 41
INES % 7.52(1.83) 7.81(1.47) 56
nhEts ElRSE(EH) 43.95(6.60) 44.67(7.26) .33
g2e 4.00(1.27) 4.86(1.35) 2.12*
e 5.38(1.32) 6.05(1.77) 1.38
. % 2.90(1.18) 3.52(1.63) 1.41
;;ﬁ%a =5 3.43( .68) 4.19(1.83) 1.79
=3 3.62(1.36) 4.33(1.88) 1.41
=7 5.52(1.66) 6.00(2.32) 76
S8 2HHE(EH) 24.76(3.22) 28.95(7.09) 2.47*
SEA 91.76(22.94)  90.19(25.89) -.21
=y 80.38(15.86)  88.76(26.13) 1.26
M=ol Fas 63.57(30.85)  48.86(22.34) -1.77
Eoly Mo 96.81(25.51)  80.95(21.56) -2.18*
NEs Zo| it Mg 73.10(31.00)  73.24(28.34) .02
Eolx 23 6.00(2.59) 4.76(2.10) -1.70
SESIESH 87.19(19.65)  81.19(19.99) -.98
*p<.05.
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1. RO} CHAN ZT2ME MTM 7|4 ZaE STEAM Z2020| S012| ISHs| Etts=o)

olxls &t

AW Maded H4H grsdel g AAAFAFS 2PE AFHSE 2
A B 83 20 2R E DA A feldl AU IS 98 A 3
Hlasl BE A@ ATl Madwnn v deon, e ade s B, 243
T O T e
AgA el MTATRT 27 RS AoR Uehgth fole B3 grsdd ug =
AFAGE N s §rsd $43 eheladd B, BRI, 24,
371, dl 5], S AaEE] BRdA Agave] Magund A dehgc

oo NN g e
ot ode oo oo ot

E 8. nstA BRSO AN, AT "o 3FEX, ZYE AR HEnt EFE2A (N = 42)
sielgol A ) AN AtE EHE AIE
M(SD) M(SD) M(SE)

A AFHECEHN = 21) 7.10(1.18) 10.00( .84) 9.94( .25)

H|ZEEHN = 21) 6.67(1.39) 7.05(1.40) 7.10( .25)

O AFHEEHN = 21) 5.05(1.47) 6.95( .92) 7.05( .21)

B ZEEHN = 21) 5.38(1.24) 5.29(1.45) 5.19( .21)

axap] ASFEH(N = 21)  10.29(2.10)  13.19(1.50) 13.13( .33)

HlmEEH (N = 21)  10.05(2.56)  10.57(2.29) 10.64( .33)

2517 ASHECEHN = 21) 7.24(1.76) 9.38(1.47) 9.57( .27)

HlmEEHN = 21) 7.76(1.73) 8.48(2.02) 8.28( .27)

oA 5| ASHEEHN = 21) 6.76(1.79) 8.76(1.41) 8.83( .31)

HlZEEH(N = 21) 7.00(2.00) 7.38(2.11) 7.31( .31)

olAbAE S| AFHEEH(N = 21) 7.52(1.83) 9.76(1.22) 9.82( .30)

B ZEEHN = 21) 7.81(1.47) 7.71(1.74) 7.66( .30)

opEHA Etps ASEEH(N = 21)  43.95(6.60)  58.05(5.68)  58.32(1.20)

(&) HlmEEHN = 21)  44.67(7.26)  46.48(9.09)  46.20(1.20)
et gFsegol g A G vuH T 2 E AT ek ko] frol gk xpol b
Uet=A] gelelr] f8 FEAHEA S AAS A7 & 99 Zrh Bty gpsE ] FHF
= 51.11, p < .001)@} #ZE}7|(F = 66.30, p < .001), TF3H71(F = 38.92, p < .001), SH371(F

26.33, p < .001)¢] RE
ol A ZRAE HIY 719 F3H4 STEAM T 21
A gdego] SHFHAG=E AL on|g

29.27, p < .001), ] 37](F = 1141, p < 01), | Z3}7|(F

= 1242, p < 01), JAIAE
ot el A FAH R folgh Aol 7t UEyith

]
=

sk71(F

olsh Be A

47 Aol vluydEn
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SH2ESX|StE(X| 197 H4E

E 9. 0ty Ets3 o IEAEAM(ANCOVA) &1t (N = 42)
steleel source ss ar MS F
SHQI (A ZAAD 4.52 1 4.52 3.64
a7 FEIH(EE 82.34 1 82.34 66.30%**
Xt 48.43 39 1.24
| 3196.00 42
S (A AL 23.60 1 23.60 25.82""*
sy FEDH(HED 35.57 1 35.57 38.92***
At 35.64 39 .91
| 1661.00 42
SO (A AL 63.82 1 63.82 28.75""*"
=557 FEDH(HED 64.96 1 64.96 29.27%"*
At 86.56 39 2.22
| 6151.00 42
S (A AL 65.83 1 65.83 43.99™*
o FEIH(HEY 17.07 1 17.07 11.41*
F2|st7| .
At 58.36 39 1.50
A 3481.00 42
SHQI (A ZAAD 52.40 1 52.40 26.76""*
o =37 FEIH(EE 24.31 1 24.31 12.42%*
2R} 76.36 39 1.96
A 2885.00 42
SHQI (A ZAAD 17.91 1 17.91 9.67**
AL EST| FEIH(EE 48.73 1 48.73 26.33"*
2R} 72.19 39 1.85
A 3341.00 42
SHQI (A ZAAD 1123.13 1 1123.13 37.34%*
oiEtA ElEE FEOH(HED 1537.27 1 1537.27 51.11**
(53) Xt 1173.06 39 30.08
| 118417.00 42

2. RO Chat T2E FTw 7|ut o STEAM Z2120| F0i0] $815 SH|sHi|
ojx= &1}

A vimslde] o4 BA Aol o Ad - AT HS Y A AFHEE S
@ A7 E 109 2ok Z2a9S A A fole $84 Al A ng AHASE



k=anls

e g8
FX(F = 81.06, p < .00)F} ¥F/(F = 2691, p < .001), HE(F = 26.48, p < .001),
—J—_o
Qe FAROE Rl Ao} hehgeh, oot ge At fol Y ZRAE

b e 8
p< 0l), A (F = 1336, p< 01), S8 (F = 5.60, p< .05), EA(F = 3938, p< .001)2 =
3t2 STEAM Z 23S A Add3cho] vluddro) 4314 FA 5|4 o]

5}
As v g

e ok

Sof chat ==HE Fay | T3 STEAM Z2a20| Sole] Dhe eisa) 23t Sz, &elMol ojxls
Mman el 2ANZY 213 a9l de Bw, A9, 4, 24, £, B4 2E o
29lo)A ARziwo] v mArc} A Yebskh frote] fotA Baadee] i z4H A}
TS U vmARA AFYol MaPgan 1A Jekon], A 8dddAE B,
AN, 5, 274, £2, BA 2FN APl MmPwRy BA Yeyd
E 10. T8 ZAiZEe AN, AL Wit EFHA, =YE AR HHn BFERL (N = 42)
AR NES ZHE A
stel0l EeH )
M(SD) M(SD) M(SE)
L AHFEHN = 21)  4.00(1.27) 6.43(1.03) 6.62( .23)
=T MEEEHN = 21)  4.86(1.35)  5.10(1.30)  4.90( .23)
el AHFEH(N = 21)  5.38(1.32) 7.33( .91) 7.55( .26)
BlEAEHN = 21)  6.05(1.77) 5.86(1.96) 5.64( .26)
N MHEEHN = 21)  2.90(1.18) 6.00(1.98) 6.15( .40)
N BEAEHN = 21)  3.52(1.63) 4.29(1.90) 4.13( .40)
— MEFEH(N = 21)  3.43( .68) 4.95(1.56) 5.19( .36)
HEEEHN = 21)  4.19(1.83) 3.52(2.06) 3.28( .36)
o ASEEHN = 21)  3.62(1.36) 5.19(1.50) 5.34( .33)
HEAEHN = 21)  4.33(1.88) 4.38(1.69) 4.24( .33)
- MHEEHN = 21)  5.52(1.66) 7.67( .48) 7.78( .20)
BlEAEHN = 21)  6.00(2.32) 6.14(1.74) 6.03( .20)
~stm gz MBSV = 21)  24.76(3.22)  37.57(4.78)  39.38( .90)
(&8) HIMEEH(N = 21)  28.95(7.09)  29.29(7.30)  27.48( .90)
A28 U3t ATy vuHee] 2 EH AZHS7E A ko] F-9) 3 2o
A7) 9ol FRARAE AN G A E 17 2ok S BANA
S(F = 1217,
Ea9e
2w 7
L

43



=

=2

3|X| M19¢A |4

27

St

=

=

Fe
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St

[}

(N = 42)

2(ANCOVA) &zt

dar MS

SS

source

13.69*

14.27
28.07

14.27

28.07
40.68

1468.00

(AHHEAD

od
ol

i

26.91"

I
4

1.04

39

42

A

29.13*

39.87
36.24

39.87
36.24

(AFHEAD

od
ol

i

26.48"

1.37

39

53.37
1943.00

42

A

5.85"

19.60
40.77

1
1

39

19.60
40.77

(AR HAD

ol

™

Mo

H:

12.17*

3.35

130.69
1292.00

<+

42

TA

11.51*

30.59
13.36™

35.50

1
1

39

30.59

(AR HAD

ol

™

Mo

2.66

356.50
103.61

%0
KIr

42

910.00

A

8.27*
5.60"

17.87
12.12

1

17.87
12.12
84.32
1071.00

(AR HAD

ol

™

Mo

H:

2.16

39

42

A

42.85"*

34.15

34.15

(AHHEAD

od
ol

i

39.38"*

31.39

31.39
31.09

2092.00

.80

39

A

42

A

56.67""

902.42
1290.78

1
1

39

902.42
1290.78

81.06™*

15.92

621.01
49178.00

42

A

*p<.05, ¥p<.01, *p<.001.
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S0} Cjat Z2HE Ay Jlut Zes STEAM Zza2lo| fole] Dets etpsa, 28t 2|2, seolMo| ojxls &}
ok @A JERgT froke] ool tieh 2R A HSTE Hlual By FoAd FH TS F3A4
=34, Aol #4944, 324, 4TS T4 0@ A%, B4 4H mrolA APz 1
DFTEY =4 Ve
T 12, Ho|Mo| A, AlS HFD EEHA, ZHE Al$e HFI EEQA (N = 42)
APE A zHE AZ
stglQ9l FEH(A)
M(SD) M(SD) M(SE)
_— MHEEHN = 21) 91.76(22.94) 113.52(18.02) 113.36(3.83)
HIEEHAN = 21)  90.19(25.89) 101.90(24.25) 102.07(3.83)
— MHEEEH(N = 21) 80.38(15.86)  92.10(12.27)  93.69(3.22)
T HDESHAN = 21) 88.76(26.13)  85.00(20.02)  83.41(3.22)
M=ol %A ASFEHN = 21) 63.57(30.85)  92.14(26.30)  91.74(6.23)
HITEEHN = 21) 48.86(22.34)  66.71(29.05)  67.12(6.23)
i AHEZFEHN = 21) 96.81(25.51) 114.14(20.94) 111.16(4.10)
HIIEEH(AN = 21) 80.95(21.56)  91.86(19.22)  94.84(4.10)
Mash =zo| s ATV = 21) 73.10(31.00)  93.62(26.61)  93.65(5.36)
Mg HImECHN = 21)  73.24(28.34) 72.76(27.58)  72.73(5.36)
stois 2 AHEEEH(N = 21)  6.00( 2.59) 8.29( 2.59) 8.01( .48)
HImEEH(N = 21)  4.76( 2.10) 5.86( 2.10) 6.13( .48)
xho| A AHEFEH(N = 21) 87.19(19.65) 109.43(16.62) 108.10(3.46)
(S8 HIEEH(AN = 21) 81.19(19.99)  89.43(19.26)  90.76(3.46)
Fol el thek AW vag e Y AT A e ol @ Aol 7t vhehbe
A golay] 98 BRARNS AAG AT E 139 2k Fede FHF = 1240, p < 01)
I FBR(F =435 p< .05, EZFAAF =499, p< .05, A=Y FAA(F=1752, p< 01), uA
(F =150, p< 01), 5% TZ ta A(F = 7.60, p< .01), F& ZFH(F =153, p< .02
2E G980 BAROE foI3 ol ekirh. oSt 2 & Avhe fob WY ZeAE
AW 71Nk 334 STEAM Z 23 3¢ A@do] vluyddrnt Fejdo] St
= A% e
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E 13. &ol4e =M (ANCOVA) Az} (N = 42)
stel2el source ss dar MS F
SHQA (A ZAAL 6268.67 1 6268.67 20.39%**
oA FEIH(EED 1338.33 1 1338.33 4.35
2R} 11988.38 39 307.39
| 506974.00 42
SO (A AL 2691.84 1 2691.84 12.59*
=xA FEIH(HED 1066.79 1 1066.79 4.99*
At 8335.97 39 213.74
| 340865.00 42
SO (A AL 87.52 1 87.562 11
M2 o =AM FEIH(HED 5902.23 1 5902.23 7.562**
At 30631.34 39 785.42
| 302482.00 42
SO (A AL 3149.75 1 3149.75 9.44**
A FEIH(HED 2502.88 1 2502.88 7.50*"
At 13011.40 39 333.63
A 466954.00 42
SHQA A ZAAD 5805.81 1 5805.81 9.61*
Mgst S0 FEIH(EEYH 4593.11 1 4593.11 7.60**
Chst XM& X} 23566.96 39 604.28
A 324608.00 42
SHQA (A ZAAD 42.67 1 42.67 9.24**
Aoz 2V FEIH(EED 34.81 1 34.81 7.563**
Xt 180.19 39 4.62
A 2385.00 42
SHQA (A ZAAD 3240.17 1 3240.17 13.03**
Eo|M FEIH(EED 3084.52 1 3084.52 12.40**
(53) Xt 9700.12 39 248.72
| 432354.00 42
*p<.05, ¥p<.01, *p<.001.
V. =2 ¢
2 A WEHY] ZRAE HIHI F STEAM®] fro} Fetd7 24 =9
= Tt 7 wgstE HAE A 85k, frolsel 37 A A1 Eololl A LA st
= wAlA A S flal FEA R FAHES AAS FAstL A = TAE A3 483
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