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1. 972

%9724 (Hyper-Connected), %4538 (Hyper-Intelligent)2] §4do] e 42 Al <
s wskd v AEE AxEE F e S 7127 A9 du w59 Wk(Klaus Schwab,
2016)7F Fasitt, 42 Agigw oz 209 Wl dAl e A 47%7 AsstEwA AR A
g vk A2 YA7F AA(Carl Benedikt FREY, 2016), @A SAE9] dif-&e @4 ¢l
T Ad2 2 2 ol &g, d¥eg Ao wEd, 2024974 %‘2 g oo Fok= 21.9
hgel o st A 9 AR foke 31.8% 2R FFE Aolgn o (n&xeTHF,
2015), oAl Eoke] 98 FeAe] v AxHa vt doR ofFA dAle ¢ &4, 4
TOE AW & =97t HrlE, EE, A TR SuEwA HET|es do] AE
'5}4 ﬁxﬂ e X A A ool FuiE], FHAA & iyt Fasjel wet o] &
A AAA oA dasirh(ms, d=aegoAd, 2016).

nlef AR o]ret 85 EEdt] AR 87l woke dA 71EY £ SRAAE Hold
€ HeA g8 Adxsta Slof, wEaks £4 sjdd] 719d F Sle s@AIAnSE B3t A
HoltH (w4, =3P, 2016). FAISGASH =H7HTMISS, 2011 2015)14 vkt
S T Aol L AAMHAEES Holut Tr|e Al vl B Jeh (s, g
AEHFF7HL, 2016), SAES e Ao gtk g5 F7] B TV T FA Il
7387t g esity, STEAM w52 Science, Technology, Engineering, Arts & Mathematics®]
oz #Hg v|e, I, de, £ 5w o FARl nE S onlE, sEIARS
(STEAM)E& #&7]sd] g SS9 Ene olsiE #olx, #H&|e 7|ve] ¢34 Alund
(STEAM Literacy) # 2429 FAZ 2 wjgshe JT—I'FO]E]'

UM E 2011d 59 AH2ak A7l S A Z1ZAG(11~15) A 2355 #3

71%o] Ui oa)- - AAEE Eole wHe 4oz MY STEAM nS Z3fE A8t
2016\d 39 ‘FH3uSFA(2016~2020) 9 STEAM v=BlZd gt 2015974 o

1099 olde] WAL STEAM & #d A5 o|Faiien, 201697k 1,400 wAL7L

o

STEAM s 9%:(52~60 2 olfaidde. vIF, dE, dd=, oF 5o Fa A5
STEM %= STEAMZ =7h 243 FEZ 93 ojUMEER dyetan tddt w3 S ATt 9

CHRS, S=sgefAd, 2016).

‘& AL wAle AL dx Bat}e) o] dtw dAA e STEAM %
dalre WAl w&o] 7Pg Fesit B wAPE STEAMS 98 was %%6}01 AFAet, &
AR ARG tet ol Ee ERst glon, 53], STEAM F4= 9 A
A 37 QY. 25RAFES STEAM 15 %3‘%3_ 93 STEAM % x}e ZH)7} o€ tin
s (595, WMol 2012), TEAtE 94l ©Fe STEAM Z=213 /WE2 STEAM A<
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AN BeAE A AAsIE T (RHE, 2013).

WA W AEA4Q Pedagogical Content Knowledge(Shulman, 1986)& 49 o
ke MAe o Weler Agetn wAPE Ad PCKel weh 49 3t Sde G
WA A AAEHFHAA, 2011). PCKe A B9 SAR 71E] AQE lu, A&
]

o

oto] Fdote FHe AT AEA Aot (L34, 2012).
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SFE Jehfz gJew(KAIST, 2017), STEAM & tigh wAlEe] EAS n8eA] g1
Aog AAEE AFits ZF APt 7F STEAM 1& AEA 948 975 e g3
7} Dt o2 Yl 2F53w wAFES STEAM-PCKS STEAM & A&A 940 tidl
23 o5 "o g 3 wARE] EA4d mE u&8TE E4o] Hgditt
2. 4ol =

of d7e FH2 235w WA STEAM-PCKe| u& ARAY 848 =381, wAHES
STEAM w4 AEA 2558w aAHES B4 2 279

Az, FAF(2011)9 AFoME STEAM wfo theh 258w wAFES old=s WAgt
Fo4de A dAstH e, 2euSel FHAY Jg vA ol AT w1, 71E
St BARS S 9 deter FFA R QA o, STEAM & 959t 4
AT oJFge Byqoz yehyith, £dof, AR, AE7], A3, AFE(2012)9 AFM=
STEAM m$o] wsadd dejxl Axe doy} Autxer STEAM wsY 284S =71 9
dom, Fdo A& e AR Yt 59F, WMAloH2012)9 AFME 2FuARE
STEAM n%9] 84§ 4o dAe ot STEAM & it 914 BEol9lon, A4
ZAdo] e AT WS AA JeEt 258w wARES STEAM u4 Ahg FH9 of8eS 7t
& AA A48, STEAM w4 435 98] STEAM & 23 s 9 Bgo] 71 Hg
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St ATk YR, AGAl, olEAH(2014) & 25 RAFES STEAM w&e] @32 g thalo] o
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A F8xe dA T8 BT 2 ZTAAY 7|EF5AE AT 25 3}
Hol| W2 zlolE tAFS FEalgion STEAM u& 28 (94 2 ws)o] gle Jd, ze
(23] mgh), B2 JH(33] o] STEAM w5454 atole dYuxE2HEA (ANOVA) &
A AMESIEon, BAA foese b%E AFet. w881 E B4 Borich(1980)<]
STE FAY K58 TE $AEHUE Mink, et al.(1991)¢] The Locus for Focus Model (LF
)2 28t Borichd S7%E o wheh &9 YEE & AT, A= 47 dapE e
2 asfof st Actete Hl ol go] At} olele BS Hekelr] sl AxHH e o &
Ae9] 2% 27584 7199 The Locus for Focus Zd (st LF 2d) S 53 Axgdd &5
g

01
El
lo,
me

oi
Rl Mm ol Rl
[0 12 Ho o . =zl

o

< AR H 1AHER &8 @59 Ji$TE Borich 8% A9 <9 E At 59 &
= A 9 FEoE, T T st dldE e das Ak FEeR AXstlrh (g4,
2009).
V. 43

1. 32 ¥ X 53 o4

EZ% STEAM s AEA 4d gt wAlEe] Fetd digh A4 <23 stwgd,
STEAM mS7489 2l4e (% 13t zoit). A4 wAEL ‘A 3. 44 #d B4 2 &% 24
(M=4.52)9 F84< 7 =A dA89oH, e 2e ‘A 2. STEAM u# U4 7+ <A
A2 (M=4.43)", B. 3. & n# 7+ u53H o, AFxst I A7 24 (M=4.39)9 o=
= sl 25uAlE AL 3. AAE #dE B4l 2 2% A4 (M=4.65)9 F8A4E M =
A Astglon, teog2e D. 2. gFAke &), # 2 F7] A4 (M=4.61), F. 3. FIH
AA 2 9A A M e Fuw 22 (M=4.58)9 oz =/ A3t ek A
3. AAY B A 2 €% AN (M=4.371)9 F2485 7P =4 dAsen, teoEs A
2. STEAM mzt 4 ko] A7 A4(M=4.28), 'C. 3. qALETA uF WY A4 (M=4.26)
o] o2 A At STEAM n574ge] gle aAES A 3. A4S 34 A4 ¢ €% A
A(M=4.40)9 FeA2 7P #A Q48tglen, tdgo2e B, 3. #d nd 7t nsHg o,
Aze 2L TG A2 (M=4.36), 'E. 3. 58 wAtek] 8 A2 (M=4.36)9] o2 =4 ¢

o

b
2>
T
-~
ot
&L
lo,

25ttt STEAM m&7480] AL wAlse ‘A, 3. AT &4 &4 2 &5

294 A =7 odEgen, theoez: ‘Al 2. STEAM m3 Y& 7k <A x4
(M=4.47)", 'F. 3. 294 A 2 244 Aol sz 22 (M=4.44)9] oz =/
Q12 skt

0
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STEAM iAF 84 84 = T3= : g8 | As % i A7

1. STEAM 8 A% W8 M [4.42[4.00 ] 0. [4107[4.257 [4457) . [ 4.27

A4 splo5s2]067| > 062 | 061 |062] > 0.62

A |2 STEAM azh & el | M [4.55 [4.28] | () ou 4.24" 4470|455 | | 443

o A A splo5s5]060] = 053 | 063 | 054 > 0.59

X];’, 3. 44Y B 2 L B A M [465[437| oo | 44 | 453 [462] o0 | 452

2] sblo53]063] = 059 | 06 | 061 ' 0.60

NN M |4.48 | 4.23 o | 4.19% [4.35"8 ] 4558 .| 437

4. #ele B ERANE ropTo s To60 | 2047 [Tos9 058 (058 ] +3%0 060

157k 283M) (301699 A M [4.34[304 | o | 4.07 | 419 [ 421 o | 416

B. | A #) A2 splo0.74 074 081 | 077 |05 | 0.77

% (2. 340 513t ] snobg B R M [4.56 [4.04 [ (o e | 438 | 435 [ 443 o | 437

F4 | o8l Arzst 2 A4 xw spl0.60 066~ 061 | 074 |062] - 0.66

A4 (3. #d sk 7 283 ofel | M [4.53 [4.23 | -, | 436 | 44 | 44 g0 439

A7zst 2 A7 A4 [SD|0.64 [0.58 | 7 062 | 065 [065]| - 0.64

L. STEAM #1d2F % 9% M [4.39 [4.18 | oo [4.07 | 4.37 [443 | 0 | 4.0

c. | ®Ay sblo.73]068| 084 | 064 |065 ' 0.72

w2, 59 74 942 WA w5 M (444 (4131, o [ 412 | 428 [447 | . |42

w | b Ry sblo73 /o8t | = 089 | 08 [0.72 ' 0.81

A4 8. SABEFH(PBL, 44 ) [M [4.44 [4.26 | | o0 [4.17 [442 [451 [ . | 438

e R spl0.77 [o63 | 0.76 | 0.68 |0.62 ' 0.70

1. STEAM 2% S 29 |M [4.39 [3.83 | oo 4.027| 398" [4.38°| .. | 412

D. | 2 A8A4 , e/d 24 [SD|0.69]0.78 | ™ 072 | 083 [ 077 ] > 0.80

g (2. ﬁl»ﬁzu Fol, B % B0 M 461 |41d] oo, [ 431 [ 433 [ 447 g |43

2| A4 splo0.63|073]™ 072 | 081 |062]| - 0.72

A . S, M [4.22]3.82 | 407 | 395 [4.09 4.03

3. el M && 58 ropT0 7 Tose | 127 [Too2 | 081 083 | 4V 0.85

v s s e e EEBE] gy |98 La el | o 30

E Z%JEH‘ om0 6| 2547 [0 fos (o751 “ [0

W sem g (2linl g fae e

. 5 79 (el o9 [ M [434 [400 | ) oo [407 [409 [436 [ o [ 4.20

kel F A4 sp [0.72 [0.81 | = 079 [ 085 | 0.7 : 0.79

j R M [4.27 [4.01 . | 402 [ 411 |43 4.14

. L7k ey e A sDl06s (071 ] %% o6 (o072 (o5 ] V™8 [on

o 2?5]4&11 e 2% % SlEe M (444|404 o o [ 405 [ 43 436 | 00 [ 4.25

A4 | A4 __[spo.62 0.7 073 |07 |07 0.72

B. Bl A % P9A ARG [M [4.58 |4.17 |, oo | 419 [ 444 [449 | ) | 4.38

ol Ae] F=u 24 SD (059 [0.71 |2 0.71 | 0.68 |0.69 ' 0.70
STEAM wS72o] B& wAls ‘A, 3. A4 #d E4 2 25 A (M=4.62)9 FL2A4S
P =4 a4sigon, theegE ‘A 2. STEAM ¥ W& 7kl A4 A4 (M=4.55)", ‘A. 4.

o
He)e BE S JEM=4.55)d €22 B AT}
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BE wAPF 3o A 3 AAE AW A 2 2% A4S STEAM w§ A3 84 Fol|A]
7P o8 J48 Aes Yyepton, dtud ¥ STEAM n&748d EAd we 3jo|7t Ue}
yutt stugdd wE F8% Aol ¥4 A3 15709 u ARA a0 25wl FEuAl 2
o frolugt 2ozt yEhgon, 157 BE 24dX ZTaAbl Featd wlE =7 943l
STEAM &7 e utg F8% o] ¥4 23t 349 il A8 22eA STEAM w5749
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A 58S g @A odslger, o tgozl A 1. STEAM m#d AR yg x4
(M=3.32)", ‘A. 4. F7|& A 34 WE(M=3.32)'9] T2z S A 25uAike
4. J7E A T4 WE(M=3.36)9] dA T 7P WA Qasiler, atgeRe
1. STEAM mzh8 A% W& 24 (M=3.40)", ‘A. 2. STEAM w3} W& 7te] 97 x4 (M=3.44)
o o7 U et 5 uAke AL 2. STEAM w3} W& 7k A4 x141(M=3.13)'9] &A
SES 7P W 94siien, atgegE C. 1. STEAM 94 2 94 x14(M=3.22)’,
D. 1. STEAM #4 g2 248 9 A4, o A4 (M=3.22)9 o2 A QA8
STEAM u873o] glE wAFES ‘A, 2. STEAM ¥} W& k] 97 #21(M=2.79)'9] @A)
g3S 7P 9 9dslsen, tge2E 'C. 1. STEAM 42 2 v 214 (M=2.81),
1. STEAM mzPd A% & A2(M=2.83)9) £o& U QsIHt. STEAM w5730
WAL A 4. IE7]E #E §8E We(M=3.26)9 A TS /P VA 4sen, e
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(E 2) STEAM TAl MEM 24

QA0 tigt TSRTE 24

Tl STEAM w5748 A
STEAM WAt A& 84 = [ 2= " 2. | A (B2 F =
1. STEAM w3hd Al e A M 1340 1324 | o0 | ggo | g8 | 004 1(gras (3)33
4] SD|0.8810.89 2795 | 3988 | 3740 '29
2. STEAM 9 v 1] A M |3.44 1813 | oo o | 99 | 082 | 0.77 | 14 950+ 3-90
AJ'QL A4 SD|0.87]0.87 3204 | 3 4648 ] 3.818 :
jﬁl 3. AAE UY wA Bl 2E A M |3.621342) o0 L ggg | 071 1974 591 (3)%
oA SD|0.80 | 0.78 2a8s | 3961 13778 o
M | 3.36 | 3.27 nod |l n79 | noa ok .
Sl T o FA Q. 635 oG — 24— 11.263
4 lE W EA Wi SD|0.96 | 0.89 3072 | 3638 | 3.688 0.95
L 4 g geisuy A MBS 1320 ) ) oo | 0gg | 075 | 081 | 74 | 049
B A FH) A4 SD| 0.8210.84 3174 | 3 54am | 3778 .
wa (2. 4 w0 o weabg ¥4 4| M 13650336, n | gas | 07s | 084| 600 3'%
4| olal, A7zs 2 A48 A4 | SD| 0.87 | 0.81 3194 | 3478 | 3.818 0.
A4 (3 8 w9k 2k 284 olal,| M [ 3.65 | 3.31 2.462° 097107310851 7.401* 3';12
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% (2. BuAe] B, B 2 | M 3741345 e | gag | 07 | 083 ] gagerr |36
A2 M | 3.65 | 3.47 0.04 n7: | 077 o :
512s A B == : 2l 94 .. —— 7.562
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M | 3.79 | 3.49 + | nea 08 0.8 ** :
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(Abstract)

An Analysis on the Educational Needs of
Elementary and Secondary School Teachers for
Professional Elements of STEAM Education

Kim, Young-min - Lee, Young-ju

Korea Advanced Institute of Science and Technology

The purpose of this study is to explore professional elements of STEAM-PCK and to
analyze the educational needs of elementary and secondary school teachers.

Teachers believe that Teal life problem and activity, knowledge connection among
STEAM subjects, ‘curriculum analysis a reorganization, ‘students—centered pedagogical
knowledge and ‘feedback knowledge in creative design and emotional experience activity
are important elements for STEAM education. Especially, elementary school teachers higher
perception than secondary school teachers in the importance of professional elements for
STEAM education. Teachers with STEAM education experiences perceive more importance
in ‘content knowledge in each subjects, knowledge connection among STEAM subjects and
‘convergence content in science and technology than teachers without STEAM experiences.

Most teachers perceive that they have above average ability in STEAM professional
elements knowledge connection among STEAM subjects’, ‘convergence content in science and
technology, ‘pedagogical strategy and management knowledge, ‘students experience and
prior knowledge

The educational needs for elementary teachers are ‘content knowledge in each subjects,
‘students’, interest and motivation knowledge, feedback knowledge in creative design and
emotional experience activity. The educational needs for secondary school teachers are
‘pedagogical strategy and management knowledge, ‘teaching methodology based on
instructional principle, ‘cooperation knowledge with colleague. Teacher without STEAM
experiences have educational needs in ‘cooperation knowledge with colleague and teacher
with little STEAM experiences have educational needs in feedback knowledge in creative
design and emotional experience activity. Also, teacher with STEAM experiences have
educational needs in ‘content knowledge in each subjects.

Key words : Elementary and Secondary School, Teacher, STEAM, Professional Element, Educational

Needs
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