Journal of the Korean Association for Science Education, 37(5), 835~846, 2017

A Study on Perceptions of Scientifically Gifted Middle School Students
about Engineering Design Process

Shin-Cheol Song?!, Hwa-Jung Han2, Kew-Cheol Shim2*
"Puhung High School, 2Kongju National University

ARTICLE INFO ABSTRACT

Article history:

Received 24 July 2017
Received in revised form

7 September 2017

19 September 2017

Accepted 21 September 2017
Keywords:

perception, scientifically gifted
students, engineering design
process, talent division

The purpose of this study is to investigate the perceptions of scientifically gifted middle school students
about their engineering design process according to gender and talent division. The instrument in surveying
their perceptions about the engineering design process consists of 24 items (Likert 5 point type) five
domains: problem definition, information collection and utilization, idea generation, inquiry performance,
and teamwork (communication, cooperation, leadership). A total of 102 scientifically gifted students
participated in the survey, according to gender (69 males and 33 females) and talent divisions (physics,
biological sciences, software, mathematics, space-geological sciences, and chemistry). They had a high
level of awareness of their engineering design ability. It is necessary to develop a customized
gifted-education program so that their talent in their field of interest can be fully displayed according
to the gender and talent division. In addition, the teaching and learning methods and strategies of the

engineering design program for the scientifically gifted middle school students should be established
to fully reflect the practical needs of the talented.
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Table 2. Domains and elements of research tool for engineering
design process
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Table 3. Scientifically gifted students’ perception about engineering design process
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Table 5. The results of two-way ANOVA of scientifically gifted students’ perception about problem definition according to

gender and talent division

. HERE A
o
= — Al df BAF F
A 13 5.589 11 .508 1.031™
A sod o 1.184 5 237 A4380™
U g8gold oA ' FAE 22 4 Sk 3 .000 1 .000 .001™
Asx A 1.920 5 384 779
24 A 49.961 101
A 2y 8.601 11 782 1.498"™
AsESd 2.209 5 442 .846™
U= o FARRE g9 SAE 295 A 5= Qo a4 .093 1 .093 179"
A A 2973 5 595 1.139™
54 A 55.578 101
A 13 4.660 11 424 .908™
A'sd < 653 5 131 280™
= JE ko] Ushielet ZgEs 20E AXE 5 Atk a4 .005 1 .005 012"
Asx A H 2.269 5 454 972%™
A A 46.667 101
A 1y 5.454 11 496 1.305"™
] 1.144 5 229 .602"
A g 014 1 014 038™
A > A 2.014 5 403 1.061™
54 A 39.639 101
ns p>.05.
Table 6. Scientifically gifted students’ perception about information collection and utilization
Asd A
=3 3 A
=2t Ayrg st #EEG|e] e HEAA Loy
L5} 4.81+.40 4.20+.44 438+.65 428+.78 4.00+.50 4.50+.70 4.37+.66
= <l EMOM LA E olgsto] ' A4
of WY A4mE 28 -~ ok o 4.00+.00 4.60+.51 4.50+.70 4.50+.75 433+.81 4.60+.54 4.50+.62
HA 47545 4.46+.51 4.40+.63 4.34+.76 4.13+.63 4.53+.63 4.41+.65
b5 4.72+.46 4.40+.54 4.38+.65 4.19+.67 4.20+.66 470+.48 4.40+.62
U | fzﬂ HES el AEA 22> HR
7} 9gsix 2 ?l%} 2 o)k, = 5.00+£.00 4.60+.51 4.00+1.41 4.50+.75 4.28+.75 4.40+.54 4.45+.66
AA 475+45 4.53+51 433+.72 427+.70 4.25+.68 4.60+.50 4.42+.63
o 4.63+.50 4.40+.54 4.38+.50 4.19+.67 4.22+.66 4.50+.70 436+.61
U= B BAIE §Ee 24 9 siau e
G0ter 2 ot == SCEE o 5.00+.00 4.60+.51 4.00+1.41 4.50+.53 4.28+75 4.00£.00  4.39+.60
AA 46649 4.53+51 433+.61 427+.64 4.25+.68 433+61 437+.61
o 4.54+.82 4.40+.54 4.46+.51 4.23+.62 4.33+.50 4.60+.69 4.40+.62
Ue ARE FAY il WiE uete o
AEAAS R} 2 oI, o] 50000  4.40+69 4.50+.70 450+75  400£1.00  440£54  436+74
HAA 4.58+79 4.40+.63 4.46+.51 431+.66 4.18+.75 4.53+£.63 4.39+.66
Z3hy 93t QAS0] gt 25 Lelo]| thgt olAlS 2R Axt o} Al s Fool wek 't 3 ol gt Q1A o
tEELo] T8} rjEo] mEoA 1okt BN BAIE AUl 24388t H| st A3t 9-oju|st xlol= UehtH] OFOPE](Table 11).
2> glon] g Avlel gist A7 M U AR m&w & 3 ey HeAE 2okl Bl GRS o okl Bl 't
QlrkTt SEBHATK Table 10). Eah T BAIS Sasks Tpgold Sl ek ol o] vhh v Zlo® vepiieh o shy
clokal A9 =19} 7]7]18 enfE A ARgEl 4 glon B AlEe Soll vls st GRSl st 71 of thgt Frlet ofsirt &7l
EUE 32 Whio|u} ARo] AR E Fr)st 4= ok Susgl SA|QE SR Hofo]| mEbA = 3 58S =Y s U= g
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Table 7. The results of two-way ANOVA of scientifically gifted students’ perception about information collection and utilization
according to gender and talent division

HERE A
=
& Alae df Bt Al F
5= 13y 4.802 11 437 1.030™
As9d 1.079 5 216 .509™
U= QIEUlo|Y EAE o] gsto] Et A9 WE ARE 3HS 4= Qitk 3 044 1 044 .103™
Aex g 1.193 5 239 563™
| 42.535 100
5 ny 4492 11 408 1.010™
A< 1.926 5 385 953"
U= B 24 SiES Slsl Al 2k AEI7E R-891A] ERlE 4= it a4 010 1 010 024"
5> A3E 1241 5 248 614"
4 44 40.873 101
5= 13y 3.899 11 354 940
A5 1.554 5 311 824"
U 87 2AE 42 4 e siawEe 193 4 Stk a4 .001 1 .001 .003"™
s> 1.889 5 378 1.002™
77 A 37.843 101
A ny 2.846 11 259 562
A5 o 1.551 5 310 673"
Ue ARE FAY o4 WS ok o Zekx4)E €83 4= Qlrh g 018 1 018 .040™
s> 1.160 5 232 504
R | 44314 101
5 ny 2.759 11 251 824"
A5 o 862 5 172 566"
A Ad 025 1 025 082
Aex9d 670 5 134 440
78 A 29.856 100
ns p>.05.
Table 8. Scientifically gifted students’ perception about idea generation
Asdd
L=t A A
=2t Arg sl A2ILE o] SEay HAEAA sta}
o 4.81+.40 4.20+.44 4.38+.65 4.28+.71 4.22+.44 4.60£.69  4.42+.62
U= ofe] 714 s WREe] AR 9
2 uAdt E /1 2L A He Ad o 4.00.00 4.60+.69 4.50+.70 4.57+.53 4.28+.75 4.00£1.00  4.40+71
o 4 Qi
AA|  475+45 4.46+.63 4.40+.63 435+.67 4.25+57 440+82  4.41+65
o 4.54+.68 4.20+.83 4.53+.5] 4.09+.76 4.00+.50 4.40+84  428+70
U= ofe] 714 s s ARl 9
< o] RS s WS Qe 4= o] 4.00.00 4.40+.69 4.00+1.41 4.50+.53 457+.78 3.80+.83 43373
o]
e AA| 4.50+.67 433+.72 4.46+.63 420+.72 4.25+.68 420+86  430+71
g0 ArgEolof & W7} Sirk(Park & Kim, 2005; Song & Shim, 2. B3} A 2pgolMe] FPSoll chgt QA
2017; Yang et al., 2003). HE3F B 8)o] Qlo] &4 siaat 5914
S 71 4 QQEE(Park & Kim, 2011) of] Fefo] T F417 Foha HtdAse] 3ot A TPgolrel s sl dist
a5 L2 o] HAJE o] 2-¢JE ojoRSong & Shim, 2015; Song & S o F T, BE HuA 59 skl 9w St
Shim, 2017; VanTassel-Baska et al., 1998) & Aoz Azt=ch 2B Ay} thE g dat n A2 B 4230] 91418 VR
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Table 9. The results of two-way ANOVA of scientifically gifted students’ perception about idea generation according to gender
and talent division

LR
=
Sl Al df B A= F
A 1y 4.737 11 431 1.014"
Aed9d 400 5 .080 .188™
< o9 714 sid e AR e wagt & P 22 314
wpe et 2 9k Al 113 1 113 266
A 2.799 5 .560 1.318"
=4 A 42.535 100
B 5.697 11 518 1.016™
Ps84 406 5 081 159"
Ue ofe] 71 312 WiEe] e Tl aejsto] A= sid WS
okt 4 9l Al .096 1 .096 188
s 4.168 5 .834 1.635"
| 51.578 101
T4 2y 4335 11 394 1.085"
A3y 250 5 .050 .138™
) A 118 1 118 326"
A A 2.861 5 572 1.575™
=4 A 36.668 100
ns p>.05.
Table 10. Scientifically gifted students’ perception about inquiry performance
As2Ed
£ CE! =
Zejst  AETs,  ALE 3 AR a3t
o 4.63+.67 4.20+.83 4.30+.63 4.04+.74 3.88+.60 4.20+.78 4.20+.71
£ okt B ) o S A=
iﬁ‘ﬁ;; 2 %‘j— i s S A o] 4.00+.00 4.40+.69 4.00+1.41 4.25+.46 4.14+.89 4.00+1.00 4.21+.73
A 4.58+.66 433+.72 4.26+.70 4.10+.67 4.00+.73 4.13+.83 4.20+.72
o 4.72+.46 420+.44 4.38+.65 428+71 3.88+.60 440+69  4.33+.65
Ue 37 24 iE S eaishAl
oo Ame2 sk AR U 2= 9l o] 4.00+.00 4.50+.52 4.50+.70 4.50+.53 4.28+.75 4.40+.89 4.42+.61
A 4.66+.49 4.40+.50 4.40+.63 4.34+.66 4.06=+.68 4.40+.73 4.36+.64
o 4.81+.40 4.40+.54 438+.76 428+71 433+.50 43067  4.40+.64
U B 24 SE e 29 o,
cpoket Aldl =9} 7|78 2HIE AREE o 4.00+.00 4.40+.51 4.50+.70 4.25+.70 4.42+.97 4.40+.54 4.36+.65
2= OIT;]_
T R
A 4.75£45 4.40+.50 4.40+.736 4.27+.70 437+.71 4.33+.61 4.39+.64
o 4.63+.50 4.40+.54 438+.76 4.42+67 4.11+.78 4.60+69  4.43+.67
Us B3 2785 Edz &id oy
Ao AAFA BT 2= 9rk. o] 4.00+.00 4.80+.42 4.00+1.41 4.62+.51 4.14+.89 4.20+.44 4.45+.66
A 4.58+.51 4.66+.48 4.33+.81 4.48+.63 4.12+.80 4.46+.63 4.44+.66
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Table 11. The results of two-way ANOVA of scientifically gifted students’

gender and talent division

perception about inquiry performance according to

. A
= — A df BAF F

ES k] 4363 11 397 739
Rt 720 5 144 268™
U= aokel & 24 3id WS AldE 43 4= ok A 088 1 088 164"
Alex 1.235 5 247 460™

74 A 52.676 101
ES k] 4317 11 392 948™
) N o A5 d 1.181 5 236 570™
:E ?.E%—E’;;ﬂ FE HE el A2 ARE el A2S proe 033 1 o 080™
Alex 1.109 5 222 .536™

1| 41.578 101
27 my 2.700 11 245 558™
o e o . A5 d 277 5 055 126™
jﬂ—};‘f};ﬁl :H% ;'f NS Y o, gt AR =19 77E A 110 ) 110 49
Asx/gd 713 5 143 324

27 3 4314 101
27 ny 4.761 11 433 964™
g e A v lLL 2ol Hlsial satar o A5 2.401 5 480 1.070™
;E S 2aE EdiE 3 dholu A2o] AR Frie 4 g o 1 m 500
A x9d 1.922 5 384 857™

74 AA 45.147 101
27 ny 2.942 11 267 897™
A5 548 5 110 367
A A9 054 1 054 181
A= Ad 906 5 181 608™

| 29.782 101

ns: p>.05.

(Table 12). thio] TBLGAIE-L Ap4lo] SYikig s2o] Fofuti
=& WS Helsle) epzalel 43 2 %ﬂ ook Q1415
P 5 % =

A AR} O W $501 ofsisi) 471 el & sl e

BE 95| e AR e £ESHE S Folual LE Uit

o) o u3he B3 POIE EEIHE wElo] fpsteiar Qe

Ao Ueleh @ 9919 B9 GAEL TS SHT o

i A5 sk BE Wel A 4 g

ool B8 25 A FEe 978 A £AU 5 Gl o0

o SEd Gele) Aol AP BE ke =

R U5 vtk £oFn o 288 §3) BT #AIE S

S trelo] Foiehn elsislct Mo R BALOR foi

o Aol g HolAli= JgbA|ElTable 13) Fobgel] wlsh ojshye] <l

4] 4] tha gheh R S8l WEAY Hopo] wet GASL

e Afs HoF GRS vl BE Y5 kB Aol e

/\1‘— l:]'/\ /\quo Oi Z/\}Qoh;].

23} A AL TEkA, FEHA, 425kA], 7|&E0] §RE o83}

of ol2jel AEES WEL 30| w|(Moon, 2009), o] Tl
Y957} S a5t oS ML BEY (intrateam), HEZF
(inter-team) 0] SAAF 2 AFBARGo] vh$- Fs] o] o]} gt
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(Ahn & Lim, 2014; Cho & Chung, 2006). T35+ 3-8} A 2H4 ol A
WYT £ AFES TEY] ML BE 259 24 4o) )
9 Zash 55 AAle) B RS U] SastoRtn BE o
7re] A=z19] FEo] ug- FQ23|tHCho, 2015; Hong, Heo & Lee,
2016). whEbA] 28t JAEE gk w - Sy RS AAT o
BE 7te] WS sl ofF Anw AP AST 4 Aw
£ Sl= FLEAIE AASoF Sicl(Hansen & Feldhusen, 1994; Pirola
& Mann, 2004). 8|2 $=8ku} HE X2y} o] SHEA EXo] &
9,‘]5314_94 /l}—ixl-.g_o] L _/]\_ (}3\)\01,]- Etﬂ—PH F= Ot'ﬂ—X% i]—ﬂ =
o Welsee AL 4 9 Ao Az aeh A=

sk 2 gelel FEOR BA A 4 RS SESH: FoH
S I AAJSRE o] ulklriAustin & Draper, 1981), E3h
B8} A BN BE ol Bagh FAS AaR et u

5 Uke] oA O BHEL WS W Yo o) 8L

B3l eyl i vieist A Xﬂ?ﬁ}% o] uj- ZFasi}
(Cho, 2015). waba 18 JAE Ho o

w) mEo)A shEo] fﬂﬂﬂoﬁ *56}01 Aoz BAE oﬂﬂ
Sk = QIEE HATHe] lo|Eglele AAIBHAL TE o2 50
Aslo] ZPsl= nidr - o5 HEke] &kgo] LWQst Ao g

[ ok
‘|

K

ox
N
rll mlﬂl

"

A
=
=
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Table 12. Scientifically gifted students’ perception about collaboration(communication, cooperation, leadership)

3ol e o dikas A
. B2 Agas AZEQ] =5} HEA A 33t -
- - i
Ui g Bas saske ey 472846 440:54 4.23+.59 433+.79 41178  440:69 43668
AL olAL olafaly] A BHE o] 4.00£00  4.60+51 4.50+.70 450+53  428+125 44054  445+71
= ok HA 466+49  4.53+51 426+.59 437£72 418498 4.40+63  4.39+.69
- - ik
oA} UL B BA12 gdsts oA H 481+40  420+83 4.38+.50 3.90+.99 4.22+.66 440+£.69  4.27+78
2% 02 2E 959 AL AT o  4.00£00  4.70+48 4.50+.70 437+74  414£121  4.80+44 44875
8 2 U e i R e A% gqa 475545 453163 4.40%.50 40394 418£91 45363 43477
- L =3
Ut g B2 sldsts pigoja]  ® 4.72+.64 4.40+.54 4.46+.51 4.19+.67 4.11+.60 470+48  4.40+.62
e RmE 953 oA waksle]l o  500£00  4.70+48 4.50+.70 4.75+.46 442497  480:44  4.66+59
e == ok AA 475662 4.60+50 446+.51 434+.66 42577 AT3E45 449462
Y 481440  4.40+54 4.23+.59 4.14+.79 41133 4.60:69 43668
R = = 9yl AHF
j;:gq;%n ?.ff o Ef‘ A eistel o] 500£00 4.70+48 5.00+.00 4.87+35 442478  480:44  445+71
1= =2 T o2 T MM
AH| 483+38  4.60+50 4.33+.61 4.34+76 425£57  4.66:61  439+69
- B3
Ui ms gold] U} we osre W 463:50  440:54 4.30+.63 4.28+ 64 422466  4.60£51  427+78
PE A3 oA HHE ST 4= o] 5.00£00  4.80+42 5.00+.00 4.87+35 45778  4.80£44  448+75
At HA 4.66+49  4.66+48 4.40+.63 444463 437ET1 466:48 43477
Y 481440  4.40+54 438+.76 428+71 400£50  4.50+52  4.40+62
L Ol Ao 2 L oty
gésff :q;] i%fﬂf JSﬁE o] 500£00 470+48 500500 47546 428+95  440£54  4.66+59
= A= =2 T o2 T M-I
A 483+38  4.60+.50 4.46£.74 4.41+.68 412+£71  446£51  4.49+62
- L =3
Ut g 242 sldsts pigoja]  ® 4.54+.68 4.40+.54 4.46+.51 4.09+.88 4.00+.86 4.60+.51 4.34+.66
HE 959 oo] thE u] AL o]  4.00£00 4.50+52 5.00+.00 4.75+.46 442478  440£54 472451
24 = ok AA 450467  446+51 453+51 427484  418:83  453:51 44764
Ui g Bas saske ey 49030 420:44 4.46+.51 4.23+.70 433£86  4.50-52  439+59
Y BE USo| Holo] oAL HAHFEE o  4.00£00  4.70+.48 5.00+.00 4.62+.74 428+75  4.60+54  4.78+48
=& 4 ok A 483+38  4.53+51 4.53+51 434+72 431£79 45351 4.51+59
- - i
Ui g Bae Haske gaey H 45468 400870 4.23+.83 3.95+.97 3.66+50 450584  4.39+64
TR 1E S0 31l Al0] 317 Q= o 40000  4.30+.94 5.00+.00 437491 4.14+89  4.00£1.00 4.60+.60
dw o 4= Qltk AA 450£67  4.20+86 433+.81 4.06+.96 3.87+.71 433+89  4.46+.63
Table 13. The results of two-way ANOVA of scientifically gifted students’ perception about collaboration(communication,
cooperation, leadership) according to gender and talent division
kR A
L B3} — -
ST A5 df A F
27 13 3.140 11 285 569"
A 749 5 150 298"
= B BAIE s AolA 1419 ofAS of3fisty]
= oHT e Ae e e = w= A .003 1 .003 .005™
A FEF 4 ok o=
B Ax 789 5 158 314
=4 37 48314 101
27 13 9.580 11 871 1.525™
A 2452 5 490 858"™
B 24 sEske elA o B 9EY e
T LU = LN = = R [e] R pg=1 = ns
HHEETH st 2l 9l el ode U 4 otk B 128 1 128 2
A ex A 2.068 5 414 724
ES ] 60.990 101
27 1y 6.036 11 549 1.476™
A 2.199 5 440 1.183™
= B BAIE dldshs oA b mE Y5 oS -
Soslo] Frolar - ek A 936 1 936 2518
Alex 634 5 127 341™
=2 37 39.490 101

ns: p>.05, *p<.05, **p<.0l.
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Table 13. (continued)

&
e

Siid
i

S =3}
24 Al g df B Al F
2 g 8.918 11 811 2246
Ps84 2.044 5 409 1.132™
Ues 02 25 453 dYstel gs 4T 4= 9ok ek 2.321 1 2.321 6.428°
A=A 1.056 5 211 585™
22 87 41412 101
2 1y 5716 11 520 1.572™
e AsdA 970 5 194 587"
RS fﬁiﬁ Tﬁ;‘ﬁ S S Sl olger E ek 2.498 1 2.498 7.559"
o= A
A=A A74 5 095 287"
22 37 35.461 101
2 1y 6416 11 583 1.503™
U Ut ool e BE AT delt] RS auT oo . X " s
2 A 1.133 1 1.133 2.919™
A=A 876 5 175 451"
27 87 41343 101
2 1y 6.032 11 548 1.167™
T A R B 2 25 ool g oo o X . o
o olAe wRer 2 ol A 354 1 354 753"
A=A 2514 5 503 1.070™
22 37 48314 101
2 g 5.608 11 510 1.355™
U= Bt 2A1S sijdshs 2ol mE 950] Helo] o e % ° 0 2
2154 HESRE w8 & ot ° =T = A 120 1 120 319"
A=A 2.097 5 419 L.115™
27 87 39.461 101
2 1y 8.141 11 740 1.020™
L g SR A B O E A5l H oo o X - ol
o] 314 She ol 5 & o)k = A 316 1 316 435"
A=A 3.301 5 660 910™
27 37 73.461 101
2 g 4.846a 11 441 1.189™
Ps84 1.269 5 254 .685™
[SPAESS A 211 1 211 568"
Aexgd 654 5 131 353™
27 87 38.202 101
A 1 6.437a 11 585 2.478"
Ps84 1.737 5 347 1.471™
ok Hqe g 1.931 1 1.931 8.174™
A=A 733 5 147 621"
27 37 27.695 101
2 g 5.690a 11 517 1.573™
e84 1.584 5 317 963™
2154 A 251 1 251 763"
A=A 2,018 5 404 1.227™
27 37 35.294 101

ns: p>.05, *p<.05, **p<.01.
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