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<ABSTRACT>

The purpose of this study is to develop STEM education program applied Problem-Based Learning learning
model for the subject of Space Exploration and to analyze student’s attitudes toward science, technology,
engineering and mathematics. The study topic of ‘space exploration’ was selected in the 2015 revised curriculum,
and the two kinds of activities, ‘space exploration history table production’ and ‘soft landing space exploration
ship’ were design. Developed STEM program was composed with 6 lessons and modified and supplemented based
on eight experts' content feasibility checks. The final STEM education program was conducted on 120 middle
school students in Pohang. Data analysis analyzed the effects of changing attitudes toward science, technology,
engineering, and mathematics before and after class by conducting a t-test before and after a same group. As a
result, this STEM program had a positive effect on students' attitudes toward science, technology, engineering, and

mathematics, and overall, it had a high effect on their abilities.
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[Figure 1] Overview of the developed
STEM program
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2. Learning Process Plan
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3. Result Analysis

<Table 4> r-test results by attitude area of science

Pre-test Post-test

Factor N Aver Stagdgrd Aver S@@d p »

age deviation age deviation

(MI) (SD1) (M2) (SD2)
Awareness 105 248 94 257 87 -1.98 .023
Ability 105 240 93 257 86 -3.74.000"
Value 105 276 94 290 8 -2.79.002"
Commitment 105 2.55 99 267 87 -2.42.007"

*p<.05, **p<.01

<Table 5> t-test results by attitude area of technology

Pre-test Post-test
Factor N Aver Star.lda.lrd Aver Starlldellrd ; »
age deviation age deviation
(M1) (SDI1) (M2) (SD2)
Awareness 105 2.10 .86 2.25 .84 -9.71 .000"
Ability 105 229 94 254 .87 -581.000"
Value 105 249 92 269 .89 -4.17.000"
Commitment 105 2.30 .94 251 .88 -4.62.000"

*p<.05, **p<.01

<Table 6> r-test results by attitude area of engineering

Pre-test Post-test

Aver Standard Aver Standard
age deviation age deviation

(M1) (SD1) (M2) (SD2)

Factor N

Awareness 105 2.10 .95 226 .85 -3.41 .000°
Ability 105 224 91 249 .87 -5.80.000"
Value 105 246 .93 267 .89 -420.000"
Commitment 105 231 .94 250 .89 -4.10 .000”
*p<.05, **p<.01

- 530 -



Brain, Digital, & Learning, 10(4)

1

attitude area of
Post-test
t

by

results

Pre-test

Aver Standard Aver Standard

t-test

N

7>

Factor

<Table
mathematics

p

T8RRI URT T TR Mmook REFTITATERTTH OTT R P
~ @ A Honlwr R % do - T TR W T Y T o TN oo W
L RO TR L T o Y N E T o
;dﬂw_ltmtﬂ ﬂlﬂaﬂﬂ_/ﬂ e]ﬁ iEﬂ.E::i ﬂ&Lﬂlg@ﬂoﬂlm,_m_ﬂrﬂo»Hi LlEo‘;o o
m.,_OM]_zoﬂ_d‘_ o = B mﬂ_n:ucwﬂuﬂri = o ﬂmLAEﬂATﬂW 7%@.%&6L
mﬂ}oﬂlnnﬂﬁ% o_aao_%.ﬂﬁai,ﬂmﬁ R RW T F R i%iﬁo_%
LaP o R e M gty 2wl % mx AR (DT &
CH T g hoam® T, PFpE I glizwix (Few®
N T R - I o T N - R s EEET
&%wr.im.mwwé%ﬂﬁwﬁ%% ool B ﬂﬁrw%7mﬂs%gwu..woﬂmiﬂwo
foaxel ] ~ o o
ﬁyahz_mﬁ;ﬂ%x nu_ﬂmﬂM?oﬁng p N PN =B Eopr T o
oy X = %ﬂ%wﬁ‘mhar.d% < @@zﬁiﬂfﬂ%% W e X
ﬂﬁ_/%mﬂﬂﬂﬂﬂrﬂour«ahsiﬁur% Ha]«ﬁourm%zmllﬂ%lﬂgﬁﬂ N
& T R Eape 2 Moz X N o o S oW T gy
& T I X7 o o Tl =y % il — = N X NN T ) No
X N F o Rl mw W — oy oy S dr — N a2 ISR
N g molg  BEama @R TPl E e ® TR e mEFH N,
Ta TP e MEsEYY o w R LTl S EY roma 3Ry
TogXiced” Z8at R BTl P e el e B DT E KT
3 X o = < — — =~ 19 o — = < — B D — o
- o KT SR b I 0 ol LS v Mo © 5 o © o
Clapsswxd LT uouw®H e ﬂ%%lMﬁwpimﬁ%g%mx%wm
A;&%OEO%EM ?Eﬂ@ &mLaEﬁL@m)aoi R O = NP
— . — [nyze) [raxe) o INO ) —
umuromg%iﬂM@HM%@:_a%W%g%%ﬂ%?ﬂ.mmLMﬂ%%mammH%M
CRg T FEEYE L B R TEAT ] T T E T Gl
Pw T REATnKTnR RFETITTIT WHPXNPTTInTPIT T odd ©y
sliclislis do Jo of R MR A T T RT A N T R E T TTTE ST AW
218188 ﬁ_f%fr%@ﬂ%ﬂﬂﬂgﬂ@ﬂm% ﬂ%ﬂwﬂs TN
s [~ 7o 0
388 8 %ﬂwﬂ%&&éﬂ%ﬂﬂ&ﬂﬂ@ﬂ wXow Sl
Sl X ST rr B s ﬂ_@ﬂlﬂ_saﬂq%%ﬁ_.@ﬂﬂwﬂ?aﬂw
g o L zr o I N > SR e R p T T
w23252 Z_ ,CI — go ﬂA.o\uAl,leﬁ.o =) .,ﬂ.EH]A ol MAMﬂ 0 ,UI _6L .=
.m®\989.9 xR0 ﬂﬂ7£oaﬂﬂﬂoAT%,&lﬁ_umMATﬂiﬁﬂﬁEﬂ_]qud_l
s v AT Az HTogR ol ROt P M T
TN E N R R W o PETF S mxlﬂﬂoﬂq o Ot o aﬂmi
AN RN g = s N g W S i A
SIS] RSERN RSN &H%%ﬂﬁ.%%%aﬁ74_mbgoiy.xﬁo?}ﬂ W T W g
5 ﬁ.]ﬂc,ﬂliﬂ - Ho s = o_XOﬁ ﬂu@n EATﬁaﬂﬁu
E el =|m|= T T S NN I O S R iy -t T e g B
NI FHTT s Ta e ST Ner e MEwTh L wR T
R e E R AT e RET WX ZX N g XD g 5
o ! T ~ o ™ X S = _ o o & o
NEEEE R B R B R ORIV S
on — axs T —_ . ) f - M0 =
S RIS Pl TEgaRR YR pReRee T T2 "
v N n|n E..ﬁmo,_ﬂwﬁ‘vo‘ul ,OI‘OI611 - N y]_oniAT‘dl@dﬂﬂoaL
S|o|o|o]a — s B %Lllllxotzuﬂz.,a_. oo o L 0l 1H = B
llllw ﬂ«%>x‘ﬂl‘l_lmnma_l _.ZO,W‘JI‘EOO H_Gﬂﬂﬁ)Aqu mE ﬂ_—lﬂ
©n =1 Y ~ ﬁl X — :I ~o — X — bo\l io J.I,_ N ﬂ@uq T ﬂp _
2 x ) o ay ok o o] X B AR =T OB — T < wOR A, S
mm,m.m, %ﬂ.ﬁyﬂﬁfr%%7%@ﬂ%%%ﬂ%ﬁr%%ﬂr%zoﬁ%@ﬂoaﬁ
IM wv N 1..\1 . . Jlﬁl.,U oy T =
eI E o Y TR I R [ T S TR N O
< S|~ TR X STNRSPTESTARA Keoxvxmw®I T &

- 531 -

A A%

Seo (2012), Park (2015)91+-%}

L

.

e wol

o



Oh & Sohn

Aol ARE ABowA ST Ao B
84 = B WS 9B /A Ao ne
. STEMel o3 8= 3 Fvle A543 dag
gue Ad 22 5 9ot £9 Az AAF
Fulzk waEel ug Fvle A&ow Al

(A=)

"$ 2Nl DA AT Lol % UE A8 B
of YEul YR ZAAE ofucizln Yob W PrEO]
B DS 29rTH

B4

"$RYNE ofTL AT
B2 U o™ Mo
oleidls Mol A% A gt
cxt)

(D)
S RYATL WHR LAY ysoldsy 2gs s
24 & o A eARC

(E=AD)

SETA WA Baol Ue WS A W
o ol¥l STEM = 3

i ol
lo
of
:IOI___
rk
EAE
&

[Figure 12] Descriptive answer to the

awarencss

HE dols TERF €8s 8HA olsHE &
AL AE dEHS e HES "Hel AMHE 2
Y ol dirp F FSich”
B
R EAbe] RFHAME AASA E=otun I Ed
e ZFEE0 R 23 EACE ofqds <A =
rell=
=
“eEEAE 2ty 3, FE 5 ZE O|2FH a4x
off #0] Slthe s < =HSia, WEo E=ESH
o -
O=4)

'

ol oy aoisls 2 5 = = 1
AT A = 2] Aol $HE T # FlE
o] o gk

(E=HH)

HEols FEARS JHEO] o5& & LT o
H MEeH HEs gy M2ste s M2ts upgE
SASATh”

(FEF4)

[Figure 13] Descriptive answer to the ability

IV. Conclusions
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