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Extraction of Learning Contexts and Analysis of
Informatics Textbooks in Order to Teach The
Computational Thinking in Middle School

Choe Hyun Jong*
ABSTRACT

Computational thinking has been a powerful key recently to open a new paradigm era in the
curriculum of Informatics subject and the community of computer science education. But the quality and
quantity of domestic research about it has been very poor in comparison with other countries. Therefore,
this study focuses on the definition, learning steps and learning contexts about computational thinking
education using some professional questionnaires and analyses of related other countries’ literatures. The
learning contexts that were extracted by several previous works could be used as the factor to analyze
the curriculum of Informatics subject and textbooks in middle school; these could be helpful to teach the
ability of computational thinking in middle school. Results of these questionnaires show that the three
steps and 13 learning contexts of computational thinking education are properly well-formulated. The 5 of
13 learning contexts, such as data collection, are missing in 2009 revised-Informatics curriculum in middle
school as well as the seven Informatics textbooks that used in middle school contained 10 of 13 learning
contexts for computational thinking education.

Keywords : Computational Thinking, Learning Contexts, Informatics Textbook

t N A AU AFEH LI PG A A
=TS 20139 08€ 21, AARgEE: 20139 10€ 18Y, AAEA: 2013 10€ 28Y



(2013.11)

k=l

3 ==X H16H X6

=13
El

ng

E-

1

HE

-

=

=2

7ol

A AFEH AL

o

I

M

22

1
.

A

=]
fLE

R=1tel

4 5 of

o157

|

N

ol

o

!

s

= 2009 7N
= A

A4FA A}l (computational thinking)

O

B A7t o

O

s

A

R

Al AFE-E AL

Bl
m

Nfo

<
KA

A
Hr

=
O

o)

e
]

O

X

W
HE

Tor
Plo

I

HaF

o=z =gl FZATH1l

w5ef A

|

A}

"
_

SFAIRE, A%

= g,

B

|

7
<!

By

o
=n

el

)
HE

=

]
Sl3

FSATH 2.

Al Z2 3]
28 7

2o Wge
g A

o
jjl—O
el
S

3 Wl
]/\

1}
-(:3—1_

E

1

Plo

G

3z
I

|

g

wlo] glar, Al adpAel] o= %

Ea

E I RS

= AAR ARE Azt

-
=%

IR

LT S

o
B

o

oF
el
E
il

A

=

= Alr

el A

=

2 7t

T
m.Mo
)

A= A

o

A=l

=
T

Ho
]

B

iz

ng
Tor

WA ARH e 4o

A,

IS

Aol A A

o],

L

o
ok

ato] X

#%

K-12%€ ojst

L
.

1] =5 o] A

A &

Ko
=]

1

%

e

A A7 AFEE L Q7] o

PARE o) ol =

Fal i3] &

S

=
of

Aelsl ALl

~5‘;}

plo

4
o
Ajm
o
)
,mﬂ

B

tel 274

S

:l_L

“

g 74 8

iz

z]t

iz
uj

K

fite)

B
0

X
—_—
1o
o
]

e

N
o

)

3l

plo

)

ARl o]

AtE A

3

) 9] o

127 ¢

i

<

A

B8
%

do

5]

A
=

23

2]

ool

-

Tk ZSFE #d wapa e w4 AR

B

%

sLA}s}

a2 ol A

WA =

b e s ol

]

B

o
)

7A
o

o

]

Tor

o, K-12

0] =
AR -

T omEel A o] o] FojxaL

N

N

X

¢
oV

B

W
)
o
o

)
o

fal

el



N~
<
A
Ir Lo; o H TR
MT_ e 8o - ~ KO o] KO K
=3 A_.ﬁHL‘._._.J;., HHAﬁOL.o
< ‘ aﬂooLAooﬁea7ﬂ0tH T W <
A = ﬂﬁ%B% ~ b 7 TE® YT
E| — LCMﬂ "o T el Xﬁ‘wxﬂ&uﬁﬁ o A =
T 2 s WA T ~ of = 5
i W T o R o By Exd m of
el < ?ﬂ@oﬂaﬁ;gﬁgﬂ ﬂghﬂﬂjﬁeogi ,_@
K = — — 3 N o
- = @@é%@q%a?,x ;HAE:__JZ%L 3
N ﬂLﬁT_aﬁ 7 £16 1&.% T
A 1T EThatl Sy e T
_ : o T = = o T TN A .
ki %ﬂﬂLmB%ﬁq_ﬂ*xlﬂmi Eudﬂcw_ﬂﬁomﬁAéHﬂL L) = i zfﬁTmﬁ mﬂ_‘wﬁ
4 el iETE tEes P P o BHRZEN S
an ﬂaMzﬁmM@ﬂ.s#Qﬂ% A T oo # - LEEE <5
X IF,HAFNJ\LIﬂ‘_ﬂIEﬂHAr;mONE B ﬂl.ﬁll Mol e 3 mm_rL]x 74@
S A R R & w B X TR R R B E |y S
Sox 23 %ﬂﬂqﬂgqg ?%44Qgﬂ@ R il 5
El Zﬁﬂ%duﬂ ‘mAL.ﬂNoo#ﬂ ol #oﬂx_-]]] ﬂﬁ?u.qwl 3 i
h - e }o#bi — zono_/aor.} o~ R
ol aﬁgaﬂ%qA _#olﬂﬂﬂ S CORE o =3 Mg
Ko = A i LRGNy zqﬂorﬂﬂxoﬁqﬂ gAY %
L _ ;mﬂ7atmﬁim ﬁ.ﬁ_ﬁﬂr}d_ir B W RO T w W[ [ || =
il o S R R %mmﬂmg}m«} L kil N e 7
oF <) A < 2R T B ogr o o - oz < 4o w P T Sl 0 0 Y e ]
%L%mﬂqﬂ T = 3 GO W g © =& N i i O e
o 5= %_}qﬂowr@?ﬂ Eﬂ}}ﬂ%,} - RIEE|EEE T = S I
ofr ZOWNIHOWWT @Mﬂ@ammﬁ.?o#77 Wuum7m,ﬂ,ma - IEF| T ldo| X T iy
B 3 W T i ﬁﬁ%?mn iy - T SRERE
o o 9o o B B ) Gy £ =
o N TR 5w FEPTYS i =] "
< w ° = R
o Moo <o o M Mﬂ o B MR GRS J:.Mu ﬂ ) o WI wﬂ.ﬁ = .
A = B LK SR e H BT I+ I I T
<l ) NS E]ﬁ e E R <X % S %
< o 5 Mi%{ﬂﬁﬂ%@ﬂﬂ S N ST A N
ufle:_umidgﬁoaz KRB X LR g o - W
a3 ona;t1@ﬂ%1am%g@Aqﬂ@w%wh z BEAERE
o ﬂagﬂ%;mK@1@k FETEIRITOR|E 2K
W o iyﬂ#é}ﬁ ST jayuﬁ 5| | vz |5 -
) ﬂ,i%}j w ok T ﬁmﬂip_z& S E PR R LR
MEE#NLQ, ,_WW_%W%EHW@O i o %.mﬂ o A A G e N T BT x
RS a«Aoa_ﬂm = = By < e Y Ho . w_moﬁn = = |P® i g
n%m#&%wﬂroﬂﬂﬂﬁjlﬂiwaq_.aﬁwmﬂLmAﬂ%ﬂ%umMoELm% i ﬁLﬂﬁ T G ,EwT 5 #|F
ol ) ~ X ~l}) o|J Orl_ Vi 17_A|_H_HT_ TS e N
i J N ai] IR 53 o) N T) I — o il I icy T — 70|
?ﬂ%d ogﬂm«d%ﬂ%EVExﬂﬁzn egowﬂﬂﬂVﬂ ol = @ |2 o ™ n e R !
<e = 7 ) qoﬁgu} o= M T T x |= oo (R o BT = =
ﬂ]rﬂn_i_/.A ﬂ X 1#7J|1_l97 f;o ~ - 7H1r.._ 0 EE Jlﬂ_-@,.r
i}é_a 5> = = o w R %5As,5 o O N e Sl w X 7 = PlF moE
= T ._TWﬁ.L;S_r R ]MGlﬂo@L; ﬁ@.xﬂﬂﬂmoiuuﬁaﬁqud;l,
ol o <O 3 o o ° 1,mﬂﬂ]( a o< wy o | W [T 7 o A é%ﬂ%ifao_
- X Mﬂ%l%ﬁ.%EAﬂ\ o H ¢ O o P ) 2
v o _ P ﬁ].%éﬂ T o O ® o g oﬂﬁap 2 |0 e} ol Dl
?&HEMMM&%E%]%1%¢; P I -+ S3R REEREECS
T oy R for oo o B A o PR x FRE T o | ﬂufﬂmf‘,@
ol K o =< W o O woR T = < o x| ® % - B P !
mmw&ﬂmaﬁﬁmﬂwmﬁmﬁgﬂK%ﬁ%ﬁgmﬁ%ﬁ = wlE | < ® R mmeh@@
&= L P RITE _ﬂm.aﬁﬁqo_ﬂ% ol n < O O - = ¥ & e
F T 2o meofﬂ%ﬂﬁ_ﬂ11gffq%ogéﬂﬂ s B ET oy
E%ﬂ%%% ziQMoEﬂ%ATLW#% i 5 & =5 "
= Lo o e T g %@%L#?ﬂ % | & S| ® S
WO ﬁoﬁmaa_ia =4 w8l s S| 5 = = [
o 1ﬁourm3m il N I és|5| 2 z
oLdlor_W_ﬂ% ,ﬂu H o a.ﬁ@ = 5 3 S
A w | B Y | T =
</ o — B o
N 0 —~ ~
5 i
~o o
f



P > = N 5T 8w
o o T oup Am ooy oo R oo 5 X 5 g
||||||||||||||||||||||| Fom—————— e TH AR WKW AT D W2 T 8 g
i i _ Ay o F T o] o BX - H 58 £ 8§ B
: - [ _ X o e T o D o 3
| il KO 11 X | ‘m_ﬂ \Nﬂ O ﬂﬁrﬁ N _ Aw_u 0 o o N L.C —_ _—
R il LI b _ = S R b T Am & B o © gjo o m i
P ® £ - E E 1B 4 _BdHEz"Tew” By g F_ T8 E
I oH E T [ = © Vo g o = ~n
[ il o I g I 30 of 9 Ao wA o omr o RO g o4 ERY oW
_ - L3l 8l 2 I R = ™ = B ol B ol
i Ry R R INRSN | S S R T R R . N ST T
i I S S %H@rﬂ w3 oA o B R g
' Y Y Y _a PrrsTiisVIs A L Se R Ha
[ = B Blillowgr | 7 Tppe.gdeeEpes & gaxgz
LR = ol dpm |1 RIS IR T A -
_ > Al 4 dlx || T TRT omm ol = B @ ST owmoE
_ mm__ of of mm_uﬂ = [ = N ooz X9 0D oy o S o H o ok o
| 4 4 a | ...J_o-m_.m_ _ o < h < w o HE e A T ™ o o T2 P
_ ar o ool I A X = X0 o X oy B R T N =
| " ¥ |- &M%ﬂ%ﬂﬁa}ﬁizﬂw% Ao, F 2 R
e = = . N = o - — o
+ H O TeETEZawToeMT n., < HycET
=3 =3 N _FTERFT xRS M X e AR AR o
= & = 1 v T O oKX T = B LT om
il < i . = AT oo . X X A owroe P o )
HL S 5w o X ST H T o o o k=
T =3 =2 "W ol Wy T T = N B g
o W T PR ~ TP g9 .EE
PEFEMFARXRTURTTFIT o T AKX E S
— _ . — P T ~o -~ ™ do ol
= RHERRDT BT RBE AR TTNT R IR <
o " Mﬁ XT Mo HHE ,M_VAI U J o X W _— mH BT H_.T ) AN M I m _ﬂﬁ T N
— = 0 T = ~ = oo’ 7 /
S ferwyh ¢ TZIYecFiZaicPo¥oZE H %
o] T o oS = Uy S oy ToFu R S G L oF < o XA
_6 X or = 2] e T oo W T o Mo W " oL = A ~ i3 H_._ X4 ™ g
T R T = S IR G S R IR IS [ of B T g
So T o I e e I = R = = W o o n &
= or oo O fon) o %O <0 E] o) I o . s B )
o oz E oy xm ™ = G I TRl i & ol N AV
© —_ ;Iryl X 3 HL \Ul o _ X X~ < . x4 0 HI = o X0 )
R R S Bl =l UG S Iy w o W
= ok X & o " mm H o@r o] RO gm 4F l - W < % .o %) I iy gl o m e ”
o ﬂmmﬂﬂﬂﬂﬂrw@m?ﬁﬂmﬂﬁ%ﬂ%qﬂk;momamﬂm@z#ﬁﬂwﬂaﬁ% or mﬂﬁm@?
; TEIRIIER*TTAIELRGETRDsA ez W slaw
— > X 10 T i — - — " Q| X
il ﬂﬂ,%guﬂo<ﬂ|mﬂﬂ wmr mf.qwimﬂ@‘omﬂngﬂAaa HOE o W
r T R I TR e g_opdm e iy O T -
£ o B s Ao P s ad s B Ry  FTHgREIE < 4 ST o
) ) v oA o R il N7 R~
_“_.__n ~ o Ak o T do B i B oj ajo o T o &+ el = &r < N
N Ly 3 ) — lv_Al o - F S %o ~O 0 e nm e of -y o o
70 FLLRwT e gFT oM X Q 5t < ©_ L =3 I
i AN T 8T T R — G I -~ o B
el R - 0 J) ™ ]| I T o W - ) {0 Aol X g _ = H_E S o) el
i Hkt " eREL PR a T T e FTRNT B T K
g " m B om o N o ™ R o BT O W B R o W R T ORI E O AR (5p) Moo N

ol A

b, o} A7A o

L

1ol A A = AH21].

el A A AL, Au
Aol ALg ¥

A wedsol ALgH L

o

F

2 o7}



£ Aolg Fs Wgs ANE Anes §
o= Abgsta gtk AA Abmel W@ AF7t
A9l ATAN ANE GRH SEY Pt

<E 2>9F Zuell21]-[24].

<¥E 2> AN Alne| crekst Mo
=4 49
Wing, 2006 oL FAE & F & £A49 =z
A2 shete 4
AFE oo AEE = V&S ol & A
Wing, 2008 Tri }shol] Ab&-] | 18 . I
3| 2 74 (approach to problem solving)
A 7oA wHE
Cuny, et ey .
3 2] 3} 8} = (formulating) AFaL2]
al.,, 2010
¥} A (thought process)
CSTA ZA3H S %39 (implemented with a
’ computer) ‘A E A 7=
2011 .
74 (approach to problem solving)
Wikipedia, AFH 738t 7]&(techniques)S AF-&3H
2013 A )2 W (problem solving method)

theFg stabEe] AnbA Abae] FeojE HES
a3zt FAAE AFYH B3 A
< Atk webA B AFA= A
< o WA AT Fa
7b 7] wiel HIFE #EHA Abarel Vle= A
A ste] ALA AlE AFH #sHA Ala
(thinking) %} 7] < (techniques)<
HAoletar AeJstarat ghrd. 7 IFE

5

=

¥
My 1o ¥
o rlf o
.

dolgbn & 4 9l
4 apmel Aelel W AFE FHete)

}‘\_]_.
Fag des Foloust E she] Faw B
o we 7

23} (abstraction)9} A5 3+
(automation)E Al4HA Alae] FQ3 74 24
2 AN QduH25]. FAEE A4 3]

&
A oldste] EEFAY o8 BHES
B

2%
d BE 52 Ea Addcl & FAe B4
g wRHgow dedel Yot AL ong)
i, AESE FgsE dely Axe Wy %
g AFY A AT S YRS A2 HAL
dneEsee B4e u a3l % AFH
Betd Alnel 714e ol 4% TANARAL 2

T3kl FEsE

21 & (implementing automated
abstraction)sl= A2

2 238 A& Folth
o]Z <9l&] Philip Guox F43, AF3, A&
(efficiently implementation)®] ©AIE x4 o7

w=3kato] A oF Frrkal skar ATH26].
Fodetet Ag sk AR Abae] el A
$b A o len, F |l A= e )7

it

BYh 3E B9 4AS D vk med
St 8% AT W, e AFsist 53
Adel 2R =t WaE weE & dE A
$E QAW F ) Aba wg Asked § 9ok
ool B elTelNt 4 S F5E e
A tgass AAfon sl AAd ol
7] WEel, ¥ AA9e AR TR Y
A9l HHexg AW ATE F FEs A

gt
AMA AbaL W& 98k shy A= Philip9]

Aol A A F4 %

TR, 3¢HA =

o} CSTA®] AFdA AAsta J= ThHa

€ Fam A4 &tk Ba
S Q
=

(RANO8

oy Wt ko Bom o RO R

o) gy
Eae

=
rlr
X

=3k
Al ulS
Aom, CSTAS dAelM= T
1

| 9
4L mge 9% g EEw

2,
>

ofr
o

4y

Lo

a1

N

==
lo

N
>
ol
o
R
xo
rir

ol
O My
o %2

oo

-

rO

-

2

iy 2

0
offt r

o qo ¥ o
rr =il
%

o o
T fo % o) U

B A N

=

oy 1o
=)
b‘ mxm
Nlﬂl
=
kel
grL

z N
0%
B
Y
off
S o

o
2o

oo ¥R
o R
w

ofr
-
—_
w
N
==
ko

A

fo o B

fe of P M 1
i o @
u
>

:Oé
o
==
ol
o
52
d

B xopo
2
2

oy 2
>
>
=
1o of
o )
o)
> o
ko o

oy
%2,
o
s

o N |
of
18
=
o
oft
ol
rir
—_
w
N
N
X
%



50 SIRAREWSES ==X HM16H H65(2013.11)

FERPST
FETIEL
- AZo| 24
- 2l L7
- ZAks} Al HIA|

xg X153t

- gmajEe] go|
- @I2Ee d|
- gnalEe] Hd
- gI2lEe] gt

- AlE3olae| Mg
- HE2le] ol

FE2 HE A
- AR HE R

R 2ek7] |

<9 2>8 AAY 3
oR2e Ak ofn] o] FFH3}y] wiEe, 7
55 Q. dldste bl
3>3F 2ol AA BT

o] FolA 53], WAAZ ] o]

oA wWEA = M ols)r

ool A7IARE WHAY = %

)

sl

et ofN mE do o W rfr MN
2 to |0 ode @

LS

2

filo

_0|L

N

P

N

il

b oRe ANE mer v 5 a9
W eFEelA ww, AFE where] WaA
A Aolnchs BaAe Ane 4

O rr ofN Lo rE
o

b 2

1=t
o

(
==
haand

& Zolty. Wing A4 A}

fr o mr = T orr & N o x

o oK 2 MW

Mg F8E AN Abme shtelr], ol
& FR AT BAG Lol F YF
Abie] WEAg oz Aeata 9 tH5],

N
kI

BSHMH Ao St SIEES

99 | wreax 5% #e
e Ang g Sgan
4 §
ARl | ARE A, B4, 19 o=
. £4 wA .
T Ao AEH B4 %
° 24 Zeagow At
FITEA 9w mAw A & A
) Ao dslel gAz it
e Ao, wel gt 59 N9
Al AN | Farst pRelA olsg,
o} =0
TN amane ag e
FaeEol || wAEE EANATHE
A7 A e,
Faelz ol T e Fae g
o LA ‘ A9a.
= | EnEE el BAE s dss o
- A7t N g Ee B
s EA Ao ATl
Agaely | MAAEE AT
o Ha Z2IWE 1—1%?{‘:}(~9‘U’fﬂﬂi
As Z2ase Ay
waae | IS A A0
o wadon 499 & AL
ol sl gt .
A7l ARET ASHE GaE
4 | A8 A el og ANB.
& [ AwRe | AR AERE gFw A7
48 o shel o2 AT

wowE e A48 ALH And 3
WIS 13704 SEase A4S HA5] 9
A AR Awe ANt 487 A

AE dge ¥ AT A4S A5 @A)
Sgase A44n Fow G4 g g
2 We) FHFarsAe FLE ANE IAS 5
A ARz EASES sar 4R AvE 2
Aol A ANGE g @At Geass W
AAsths gue 2 5 A a2 7 g
Fane Fou 4e dHon AL wel I
ForEAde FAE AR A4 B#e <

N
Vv
o
m
ko)



HAPE AlD W

o
I N w ) # T BT w
ks Bl o« s ® i IHEBATEALG: TRLET LD
o N+ q N 4 i T = =0 B o
* |2 - s REE LT Pp BT T WERJ
Y ol A o = e < — \m_leL]mmudﬁUAMM or;ﬂ‘w%o_w%yﬂ;ﬂlﬁlﬂo@
WS %_ 8 P e A I e mﬁﬂﬂi7£%9 HE ﬂ%}i%@rﬁr
g = o o~ J— o ]_
T TS £ b E e I I T |z e P o Ea L xS R L I B NG
o G ot I O A - R R - A S <0 3
A I e e b R I =BT ﬂi;.aodowr@%ﬁdr.ﬂomﬁ.%hoﬂ%» -
~ o x| R I B i _ ﬁ ol
ol E| £l 2 ] o %0 < o WO L oy s —~ ol o)) 14 Nr
— - A — o R — W o o5 Az T o do = T
AN T eI EDALTELEI T L
- 03 — —_ "% o o =
;A ol g7 Bl BlaRT BB g T T go %%H%uﬂu o X B oW G
Gl mggHga%ﬁ:ﬁa%ﬂmﬂm T |5 TR o AT O g LN
o & urﬁﬂgﬂa%a%ﬂﬂ147%%aﬁo}, ol Evi% ﬂ.lﬁo}bfﬂ%ﬂ%%? |
I I 3 L Y R R L e - =T ]
TIE- S B TR I S - Y o R S N SO ooy &R % o
—~ _M - = Cak w = o N BIA A B om0 T T ol HAJ o R “.,1 ol :ﬁ 3
A HMO%Hﬂ;@oovﬁﬂvmfﬂxﬂﬂwﬁﬁ
— To ul o T = = S P S o —
< T = il Y o R <t g A i of =
ﬂa_uﬂq _N_\L Bo %Wﬂ ‘w_ouﬂxr Mq;i ‘Ll‘._q,aa mﬂ‘aLllﬂAlxo aﬁ@ﬂﬂﬁW\UIZTW
X Nlo = ™o = q o M Wn_ ™ H =0 ~ Wﬁ B _— EE ‘_l@l o ok =
T % s S Al . S g T g m BL R
5 X ) .QﬂvﬂoﬂeﬂﬂﬁﬂrmﬂiLJ9ﬂA1r o w XX
" F Mo ! T Ea= L O NG
A i A S I I N
X T T _Uﬁ,ﬂ”OLX,OIM‘Oaﬂ,ﬂI
—
R T s N MW RN
S = W~ HAFET oo H oo - _
i P P P P P P P PSS p R EEREERECTY Tead CEERHSH
fujslolslalalelslslslsss| FLEEEICERTIEOL B Ll R
m N ~ K o —~ X o X — — =
s SN T ohm S F W o © Ty
CUON B S S .QV% W3 T TR NT
ww A EERE LT L i) Y T %%Mm 0 R
— —_ X Moo= iy o i) wr B
wa@ileﬂﬂﬂofr%@nwm% AWWMSWx%A@7M.MHEHMoMmﬁMMﬂE o @%m]ﬁmr.ﬁﬂ/ww
dEEITIT|E R e T K ~— o T, Mo T T = — W T 4T .
OMATE%LLHﬂﬂﬂol,Ol,QOM,%% ;ﬂ%M%ﬂﬂ%dﬂrxﬁﬁ%égacr?z M -
— —_ iy ~ | = —_— _— AN
w_am;mwlAZj_n%%max;ﬁ éaﬂgﬂ%%ﬁﬂﬂw@ﬂ?niﬂg = %%E LT % o
e e e e A Y B AT R PO BER W 7PN T oo
R R EAbA ettt 4l e R A A A §ow W om o
O A EaES ks mu_oaﬁNE%Wx7ﬂE o up Mo . L mEE L EH
N — < e (o)
Z < K 4 N o IS
PTG IR RE = R R R
T T e o O o W
& oo BRD m 3 w b A Hr o ST T T W
Mm _Nro ML:M do M ™ o < e mo N = omy B o s E| oF E| o)) &70 X T
¢ A+ e R = B oo [ T - I L IR S
m im«%hﬂﬁ@zh ~ A= H OLNMOMML:%%
~ ‘1_”7 ) -~ 0O LO ,OIULLL]‘J' . - R —
PV IS I TS O o s
T R BROFE R R T M R ™ x@%ﬁ%ﬂ%
1 jant oH N



(2013.11)

=

3 ==X H16H X6

=X

=13

{15

E-

=

=2

Tor
plo
g

w} 2}

Mol A gk nLapA o

]

o

ol A AA|

TH

o}47h AALA Aol

3l =

o]

2] 9]

Tor

1ol A

=]

A F24 Aol

|

o

"
o)
e
ﬂ‘”
=

TR

o}
M)
o

=

B
ﬂ

bt

file)

o

o o B

al

K

o7 AANHE

i
-

—

o

o
mo
il

o)

!

uzel

X

_—

2

ol A

A&

L

AN

o2

IR o A A E

—
fite)

oy

A=

Hpel Aol o},

AR Apaset

BN

R

=

—
1o

o)
o

i
P —

Tor

il

Al

et o4k A

L
L

o)
=g

e}

L

.

o ol¥¥ Al7]l

9l
]
=

IRECCIEREE P
J

A2 e

°

iy

L3} o)
of| A

W

m

o
R
+
N
=)

0

X

ol

N

O

s

nhL}

gy %

Tor

WA ALA AT age] A7

bl ek,

°

T2 1

el

AR 137HA FgHeAihE

=

[oi3

i oF

o]

2=

t 5

S

kel

Al

O] O] O O O

O| O] O] O] O] O] O
O| O] O] O] O] O] ©
O| O] O] O] O] O] ©
O| O] O] O] O] O] O

O| O] O] O] O] O] O
O| O] O] O] O] O] O

| 4

3

20

A}

Azel x4

2Fg.9]

A L7
g8t Akl A

darglel A9

o 4§ A

AgE o) o] 48
FERECE

=)

B!

Y

R

=

B

o)

oH

Y

G

=

)

=

oR -
iy

Al

W

O g

W mo

o -

T
&)
=
m
A
@)
M
<
!
of
Am
ol
Bo B

pyL
ol

lrund

)
W

iy
N
B8

=

5 o]

T
)

j=]1Xe

A7} w3A o

37Mel S e aTt wA

L

fu

I Bl R

6>l A AlE vf<}

2]e] o] s,

*

=

<

R

%

ol

Tor

oo

"
o)
e

$17] wiol of| bAoA E theh

A £] = o]

o

3 I ol A A 2

vzl

z
o
E

1%

%
X

T
N

J)

2)

il

B
B

w
<o
&+

1

A

LA, DA o]

WSl LhEhbA)

.

=

o

A
ol
.
N
T
w
El

oy
pitd
il s
=

& AbEl7E AAH

Fgel 2



/\g z

I~
ol
-

m-ﬂm
o 1%
RN

4,
o~
e
]
=

o
)

Az A Ax
4ot AN,

1 AN AE Aol w4
;s A Abaie] el
34 2 WA AT dge] FF A
AA A Q] B Ego] H7)
AFAE 28 AA AR v
CEREE RPN

30 ¥0 ofy

{0

oft i
o}

o 2 e 0|
4
ko M A

> it "
El o)

o Ho
o

Lot Lok

N

-

g & & o g O % 30 o
r

O

- =
il shal

J:10l11 e

Rl
_E
X

El

I

=2

R

_1

=l

e T

=2
nl
Q F
o

Mo o o & e 2 fe o
. ooy Lo
n ¥

r
= SR
Mo
N
N
X

LN

>~
-
1o,

e
i
ftlo

=
=

|

MO

(1] sk7] & 5(2011). 2009
A w3t WA,
412011-3615..
#}8}7]45-(2007). 2007
W&y, weHet) %
2007-79%..
H<o  (2011). 21st  Century  Skills¥}
Computational Thinking #dolAel "Ax’
a4 24, ARHTLI  EEA,
14(6), 19-30.
Barr, V., & Stephenson, C. (2011). Bringing
Computational Thinking to K-12: what is
the
computer science education
ACM Inroads archive, 2(1).
Lee, I, et al, (2011).
Thinking for Youth in
Inroads Archive, 2(1).
[6] CSTA. (2011). CSTA K-12 Computer
Science Standards Revised 2011, 1 -73.
[7] PerKovic, L., et al. (2010). A Framework for
Thinking the
Curriculum, Proc. of International Conference
on ITiCSE.
o] 7 (2013).

NA

R

(2]

o Bl K ol K
o fo > ot do
>N

El

[3]

[4]

involved and what is role of the

community?,

[5]

Computational

Practice. ACM

Computational across

=z
=3

KR
- =2

(8]

i

st Betmel BEe4 FEI MR BIM 24 53
g A A 20 2§ Ut FTHFEHIL
553 sAGedI=LH, 41-4.

[9] =995, &= (2002). A7x wS5FHA <
3 Zstw AFE wId B4 2 4wl
w5 3sAT, (7), 9-110.

[10] 34 (2008). =58 AREAN 7]& w3}
Ao B4, SFAHR WK, 12(3), 347-354.
[11] A<dst, 39, A92(2010). Fstw HFx
a2 A el AFEH RS
13(3), 25-34.
8164 (2010). 2007 7HA
of 7]x3% HH1 WAL
E=EXA], 13(3), 35-45.
2007704 A7 wakA AgR
B4, ARuS 17(2),

ol

[12]

5
< ot

[13] o]= & (2011).

H]E_

=3tal
)
A, 12(7),

[14] A, o4t (2011).
AHALS| 9} AHI|E P
A, A8 &8 3] =
3022-3029.

A2, =dol, o] (A5t (2011). Ao} wF A
o oA B AR WIAA TFRT]7) °§
ool g4 A EA AFHALS 3=

A, 14(5), 1-12.

[16] A Au] €] (2011), 2009 HAA I = =)&)
AR wypA e rEAs A Wy Ay
Aol ¥ A A B4 AR uSE
], 15(2), 253-264.

] 9 (2012). T8tw AR w3 AHH
rd w49 7Y §rH A 2
BA 23] =EX A, 19(1), 9-16.

AW E(2012). 58 A K D 2EA

L ERTER R IR

r;éE_/
g5

[15]

b 02 (1

N,

1% 1o d
2L 1.
o

[17]

ém

[18]

o)
)

X o
e

g4
, 15(4),

2,

[e]

opt
M
1%
ek
34
o
Rl
4

L
ok

51-59.

TUF 9 (2013). 20123 <914 FEn AR’
AR EFA A g e A
Wil Az JdL FHow IFAHAF
g3 At =&, 9-14.
Seymour Papert (1996). An Exploration in
the
International Journal of Computers for
Mathematical Learning, 1(1), 95-123.

[21] Wing, J. M. (2006). Computational Thinking.

[19]

[20]

Space of Mathematics Educations.



54 SHEAFEHWSES =2X M162 M6=(2013.11)

Communications of the ACM, 19(3), 33-35.
[22] Wing, J. M. (2008). Computational thinking
and thinking about computing. Philosophical
Transactions of the Royal Society, 3717 -
3725.
[23] Cuny, J., et al. (2010).
Computational Thinking for Non-Computer

Demystifying

Scientist, work in progress.
[24] Wikipedia, Computational Thinking, http://en.
wikipedia.org/wiki/Computational_thinking
[25] Wing, J. M. (2010). Computational Thinking:
What and Why. The Link Newsletter.

[26] Philip Guo (2011). What is Computer
Science? Efficiently Implementing
Automated  Abstractions http://www.

pgbovine.net/what-is—computer-science.htm

2001

2005

2006~

Z 8 B
53 9 o 83
75 E L5 7 (L § 5H4] AD)
53 9 o 83
7 7 B 5% PH(L % shukap)
A4 ALt A5
L& B

BAEok HAFE S o] Y, Semantic Web

E-Mail: blueland@seowon.ac.kr



