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14 A 3] 2 g (Creative Problem Solving Ability)2 21417] X2 BALSE 4
ol7be e Abgo] ztFojof & 4 s olth weba Folxl FAelA Hd s
g BASZE T tE], A2E HE B sF5HeR 84
Mtz st FoAdS FAC AZAZE 5
Airte] 7 a8k A SA8S 9% A o
9o},

At A3l 2 2 (General Problem Solving)2 A& BE
e F e AFH AXorg, oy #3tat e g 54#<Q A4 (Domain
Specific Knowledge)oll °]&3t7] Hthe AA " F&olA HH| s 7] S8 +
gote GARl BAMARGA 2HE Evh F, AALAA BPsHA He BESS

u

T 9e 2AE ddsy 98 Qudoz Ag¥ 4+ Je A9 WE F4F

0r o =it
@ x
H
e
gﬂ
3

)
4»
x

eE FANEY TS A8 A R wg YEe dnE P zZzal
W oagolga @ & Atk 3, Fold BA A%l A AE £Ear) 949 2
48 oujate dueFS HARL 0T FFHE Tl +PFH] AT Zz e
Hge 47 Adel tF AAH B2 ATA 2 5 A7) WEolT

auy ole@ BANAY P A9 YuIFold Z2ady wEe F4H A

g e7ely) HEd Z2adw e AL Pahs

AHERS F538HaL

F Atk AAR e A TEaHg usS FANES A AL dugsS
AAEI NEste FFEY 54 2o dojo] ARgHolu & 159 aSel
X F3te] soh(ul g, 2006; A8, 2005 AL, o7, o]FF, 2006). ©] 23 HE)

Squeak Etoys, Alice, Scratch®} Z2 n5§ Z 27 <AoJ(EPL: Educational
Programming Language) &80 #3F Ag50] o] Fo]AaL St} o]= StFAtA B
o i AAHS Z2ag FFS AT FoEA 2E ShgAEc] ZEIaH
ol =dsHA k7] A% WA ol om, AA sFate] 571 B
AN ol mA= FF bl

2007).
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dHstHS T3 HAH &
%o Bdm FAsta ¢

Ned A4, A58 A4, NA 5
o}

2 2% B2 F% a9 g

AAH zzagwdoe] 7Fs3 EZQ wHE == LEGO Mindstormse} £ 2
Holt}, LEGO Mindstorms= 1990 dtjol] A1 o]|F, HI7HA] A AAFoZ 3
A wSe E8=3 At °]= Papertd] 459 (Constructionism) S 8-S
7Rk 2 e AS =, Papert®] FAFE A ShFoldl ¢shd, shaAtEe] HAY
B a5l AAE SF wiA Y] 3 FEAE i]—o:]—s}% Aol ot} st
wfAE A3 AA, A, Y #8E B3 4 F deH, gEA 222 A4l
o] ARES wEL, AASe AFE T AW g% iﬂ-% 2L F Aok 33
o}(Resnick, 2006; Kafai, 2006).

LEGO Mindstorms® ZZ 713 7}53% H ¥ (Programmable Bricks)S Z3ta )

SEAEe o BYS T Iy =2pe PARE, PAE 229 £, A

N

folr
2
o
W
o
>
B
oft
tlo
2o
ot
Kl
it
]
=
ol
2
i
o
NS
olr
ol
Auj

(sensing), “&

A 10d Sk 9 THAY vE SR AddE Z2EEC] EAIHAAN, LEGO
Mindstorms?t= ZEZ Q1 2po]E Atk dF-iEe] Az 225 vy 7449 =2
Byl 7hast FaFegnts A Yste ¥k, LEGO MindstormsE 7FA| 2L E5AE2
a% Aue) 2RE FRY & ok 2 52 Agdtd zpe

=o
=
TAsta, 259 AYES S EEE dAZdsta, AAMAY s ZAA s Y 4l

~

ME FAFY agla 2R PFE Mhsky] 9% AFH Z2IYS AEH o
+ LEGO Mindstorms7} AAA ¢} 71 A A Z234e 43S & = g%
7 7EE S a3 FEuAR 282 F UAFS Irdd

Pico Cricket Z2AEQ] 74, o3 23 & Z2AE Ad Pz, 7|F9)



B3 (light), &2 (sound), &2 (music),
_]

° °
= =
4 S (motion) S FHF A=A FAEFS AAstr Z2agRESs & 5 Atk oy

—_

Rusk et al., 2008).

AAH ZEad g5 dEA) AAH, FH, AFH 99 B A Fe
Vs FriEe WRBFORN A2 wg AP A ot /A B Aol
W, wA HP9 V4S5 EU 4 B ohie FoH RANEY Py A
W ol ® 4 vk Le AAA Zaadd gae 49 e A7PEe o

U
&3 ge FARE AUD Ak
AR, A2 AAH zz a9

chre SgAe] ATl U s
2~

doh oZ, v= FIRST A9} dvia farpt gsoz Ay
LEGO LeagueT =A|Z¢ R H7] 202 91649 Hi
510802 FAE &l BAS T3 olFoldnh wid AA
Agt Arle AYQ E F7F A4S 24 ZAYS e EHste FHE " dok BA

FASA F71E FAdAT BAS VYste FASdAE

g 3t 718 Adde 842 A48T 5 Ao
9

Hl g A (2007)2] Aol EZ2 WS 93 sty Ulg 2Fd o FEAe
FAAH AR FFUES HEsty, AL WY F4Hola FHAH Iy
8-S d3ste Aoz veigon, FAXola BAA usUE&e AgAEY g
&8s AL F YL AH3AT Resnick(2006) T o]21dt AR Feol 3
T TER TAME AFs A

A4, 71€9 ¥ F8& Z2adY wse IuAd BANZEAA duHss
AAStE Z2aRs pEshs ARG B 2RSS T4 9% FEH Ala
g Fstolyt #A8HA Jd F5e AT AFo] Utk B & HHo| 2yF
S F5A7)7] A% Aol ofdeEl, = F8S 53 FojF EAlNZAY ol Ao
W, 28 29 2 FAS 2e A ARy ZASEARY F55 A% 22
B AR FHFsor & Aotk FEA Ataret e dY 5FFQ KA EE 9
A BANAG TS v F YAN, AW BE EAN A TEHoE 3
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ES
S WF2eE 3 Fagin? Merkle(2003)8] A+ Ay ZHES o]

=dg ettt HIEHAAR, Stgade ]
Hussain 9](2006)¢] Aollx = 24 Ao kst Fae s, o5, 4389 =%
FHAES Uz 28 &8 uHol
stRen, A7ds stgate] 4384 o
wge FFH aHRE HSsHA R wex 2R3 e E93 AAE &8
AAZ Z2aR9 w5S A3 S5 AAd oM F8HF Apast e o 554
A AL HaspstooF stm FAG A Ao 2HE Fojok & Aot
AR, sl g d750l shaake] FoF ANEY Fde
S AAska AR, iR o ga EAs A e HA49

iih) B

)

rO
2
<
oo
2y
n

ol El

ot Ay
%
o

i

3] 3101 @A), M2 HHDG J)sold iAo && WUkES AAS Avk ES o
d EE 9% AFEL diFE G4 Al FFelw 23S E Aol AT g
;ﬂ, 2006; <18 2005). L HZ Fod I oA FibF Atunge Fad
< AXely As, A4H B A Hls| Gz k3Gl O H (Sternberg &

H

2]
ol B3 FEI AT 7lse] o olF f537] e oA FHIg dF
71zro] & Q& th(Weisberg, 1999). webx o7 wAlsh2az &
WA EAAE FEe A% wsEer FAF o s, @, YF B2 AHe

¢

A% 3 @o] Felgel WAL At azE 48F 5+ Jonw, oHF 1
3 @4 A28 T 5 At BF I& AFL AFsHlo} Ak 2¥ g B
2 AR AAAS A FAR AR AT F 5 A7) W) o] F TS AA
A zZeady g B4 AT A Sdade) o &xﬂ'ﬁaa PREICE
FoE@ Auelen & 4+ Ak 2y e 58 B4H AN G 2
A A8 489 B S AUL AT AAAE G HEH AAE S

JA, 71Ee X 88 =
A =gt dodAY, 58 & g
AaAl o] HE Ade o3 HAle] £ e SgAke FAE FEskx
2
[<)

e, B4 FAL A arw 2

™
Ho
N
9
i)
Y
i
_0|L
rr
Y
rok
»
ro
Yoo b
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Fojd RANZY FFe A% ZE B8 zROHPY uF F Z2aHe v
W e A Aol wet AdstAdeh
AA, 25 8 3 ZzZadgd wg g

s
=]
Xﬂ(challenges) P2 Agsln g3t ALy B Fx =4 s FEo
z2 3l

2 74
SR =, 2RSS B3 7T g5 FASS A 222 AAsta 2 #4 2
o] Q%X}%ol MZ O ofolt]olE FfetH ZEIYY FES Fde AL &
AN EGA ¥ oz}, Al =22 AMAIY ‘EA A (problem finding) 27 ol

FAE 4 Jd= 7187F HH, g FA] EE(problem representation) 5 4T
KN huz]
= o

T A EA AR EA 2d8 e EAS ARG ) HEe EAAYE S Aste
A sEolth kg LY ZF FA F4AY BAES YA HEE as
< HlFxgE A (ill-structured problem)oﬂ siggict. A A AE S olH g A

gAdstr] e EAE AMEA AN sta(Sternberg & Lubart,

1991), #33 e WstE Axste FodS 2o = v F4sta 9l
=4, 28 48&S %f& Eilaﬂ"o] a kg AACl SlojA AR FHe &F
2 AFgoezA stgatel W4 §718 &
waty) 9% AgE AT FAELS A HA X
& 7)(intrinsic  task motivation)& Fe]4d IdEd dAFFHQJ 842 HI UH
(Hennessey & Amabile, 1988). L3 Csikszentmihalyi(1999)2] F2lAde] AA =d
(System Model)oll ofstt, 7H1o] Fo] & ihzo] AMSje} F9 AMHESRRE AAEA
xegw O RS FoHolgt & 4 vk sk F, TS ALH ALY, &
glo] A3A8S 53 FAEE= ¥4 (phenomena) 2 AWsta . o]z g Ao
A E o, A A EHS A% S A A oA HEH FHY &F

|

oft

A o] A= TR FfAd THo AN FFE E T AS Aold
A, Fela ZAEAY Fde AT 2AF Z2aqE FA= vTEsE A
94 FHE AL ¥ 0}‘43}, AAqA e g FAES ZdYsy] 93 Aoz xR
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AAEAT ol ag St d AAle] dele AAAY 53 EANZEAA A
4L 9% wg AA WA 4CID(Four Components Instructional Design) 28-S 4
&3ttt

U, 28 &8 zZ=2ad% IF 552 2ES 7S] A% 38F Al 4
Fetolut #ehA sid s #dd
1

o3¢}
QA HPH AY 5 2HE T FARAT. £ AAA

A
A% 13 WL AxHFoRA FAHL U] A Ao, FAF A4S
835t d Jhegt st A AEES WEHOE AFEAT & VEHoRE
Y3 FANAAL S Tl Aol & I EAl FFES WEHOE AAE
1, FEAES FUS AA A4S Bl 4249 24 4R AAs) A
eIy &F5s SRSt g 2RSS B AAH FAdA AldsfEn. ol
@ BN SFEASL Bolol $5F $44 Aol BE FgN PP AW
33 2 4 9L Adt 13 B9S Axdd HE 3EL VR & dvh 24
A tdd Beld Ak 2o 2ASY, $43 249 wske ny B A
ot B4 2757 MEd ode s BEL FoH BANEY Aol =
%ol 2 golnk, o2 MA AeFEl met WA 5F0N) BF S HES T
Aargon, TAE AY o HAle ot <k 157 2

<% 1> 24 &8z sy A7) o

MR g FA: A Fgelx] ZRo] wAbE dilete FRE F e EF

A A

A7k w282 m2ay A4 3 599 A9 AR

1A Hek 2R 229 A4S 9 daes 44 34

441 e (mental models): W5} WHA o] &3 7 = d(conceptual model)

sher A 1. Zo]® oA

A AR R o] Fety] $3 Z=IHY L

StEAERlA ST BA siEds 9 e 2R 0

Z2ae] AAE, e ANE Z2ay| T °

2 29 mekshe R Fasor o -

74

~ _ A A - T

st 9 2 948 B SN L1

=4 Aashy] =33 B2 ey

SHEAElAl MR E AT ANEH, gHAEL | BT | 5w O;EH A7

AZE A4 ARE B3] TAE ADslok i - AR
- c 2= - EAZA
_6_!-{]; j”l‘zﬂ 3: 7&%3‘][?_ 'E‘Xﬂ HA

Y gl 2ol AR WAl AW S| ST |

e BEEe A A A ANES sz

Ase ABY A4 ARE Bl Yoz w| TS0 NP

A s As)or g N
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<Abstract>

The Effects of a Robot Based Programming Learning
on Learners’ Creative Problem Solving Potential

EunKyoung Lee” - YoungJun Lee™

Using the tangible programming tools, which combines physical objects (e.g.
robot) and educational programming language, may help to encourage learners’
creative thinking as well as to enhance problem solving ability. That is, learners
can have opportunities to simulate problem solving processes through the physical
objects, such as robots. Therefore, they can minimize an fixation about problem
solving process. These experience is effective to induce creative thinking that is
useful to find new solutions and change environment actively.

Therefore, we developed a robot based programming teaching and learning
curriculum and implemented it in college level introductory programming courses.
The result shows that the robot based programming learning has a positive effect
in all three factors of learners’ creative problem solving potential, especially in a
cognitive factor. The cognitive factor includes general problem solving abilities as
well as factors that explain creativity, such as divergent thinking, problem
recognition, problem representation.

These result means that the developed robot based programming teaching and

learning curriculum give positive effect to creative problem solving abilities.

Key words: Educational Robot, Programming, Creativity, Problem Solving Ability,

Creative Problem Solving Potential

* Teacher, SungAn Middle School(Ph.D. Candidate, Dept. of Computer Education, Korea National
University of Education)

** Correspondence, Professor, Dept. of Computer Education, Korea National University of Education
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