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Student and Normal Student in Information
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Seoul Singok Elementary School” - Seoul National University of Education™

ABSTRACT

This study has produced a checker of the shortest path search problem with a total of 19 questions as a
web-based computer evaluation based on the “TRAFFIC questions of PISA 2012. It is because the computer has
been settled as an indispensable and significant instrument in the process of solving the problems of everyday
life and as a media that is underlying in assessment. Therefore, information gifted students should be able to
solve the problem using the computer and give clear enough commands to the computer so that it can perform
the procedure. In addition, since it is the age that the computational thinking is affecting every sectors, it should
give students new educational stimuli. The relationship between the rate of correct answers and the time took to
solve the problem through the shortest route search process showed a significant correlation the variable that af-
fected the problem solving as the difficulty of the question rises due to the increase of nodes and edges turned
out to be the node than the edge. It was revealed that information gifted students went through algorithmic
thinking in the process of solving the shortest route search problem. And It could be confirmed cognitive charac-
teristics of the information gifted students such as ‘ability streamlining’ and ‘information structure memory .
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<Table 3> Design of test tools questions
Calculation method of edge
number of p
node (N) Rule Calculation number of  Item
Data edge number
Nx1.25 6.25 6 1
5 Nx1.5 75 8 2
Nx1.75 875 9 3
Nx1.25 8.75 9 4
7 Nx1.5 10.5 10 5
Nx1.75 12.25 12 6
Nx2 14 14 7
Nx1.25 11.25 11 8
9 Nx1.5 135 14 9
Nx1.75 15.75 16 10
Nx2 18 18 11
Nx1.25 13.75 14 12
1 Nx1.5 165 17 13
Nx1.75 19.25 19 14
Nx2 22 22 15
Nx1.25 16.25 16 16
Nx1.5 195 20 17
13 Nx1.75 22.75 23 18
Nx2 26 26 19

% bnode-10edge is excluded because it does not correspond
with the condition of the planar graph..
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(Fig. 2) Shortest search path process example item
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<Table 4> Compare percentage of correct answers and prob—

lem solving time
#Gifted studentN=39], Normal student[N=92]

Variables Group M SD t D

rate of  Gifted student 734 1255

correct 4.28 000
answers(%) Normal student 61.9 17.19

problem  Gifted student 5468  272.85

solving 290 005

time(sec) Normal student 4286 180.34
#p<.05, *xp<.01, *#xxp<.001
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<Table 6> Problem solving percent correct chronological Y. =71 79 4
distribution of the Normal student

<Table 8> Compared to the node 7
«Normal student[N=92]

E TP PR ST S o s— Gifted student[N=39] Normal student[N=92]
T 906 4995 509 69% 7% 899 100% Ot node edge 2351;? iztr;et"i Z{ﬁ;ﬁl Zi;‘re‘c)f
~ 17 - 3 1 4 1 9 time(sec) answers(%)| time(sec) answers(%)
180~299" 1 71 3 1 13 9 30.1 7.2 22 26
300~419" 3 3 6 5 6 3 2% 10 27 872 184 870
420~539" 3 6 9 2 20 (ST 248 744 20.7 717
540~ 659" 2 3 4 4 13 14 243 795 215 63.0
660~779" 1 1 2 3 7 M 270 2.1 21.1 76.1
780~899" 11 1 3
900~1019" 1 L2779 s =57t 5w} upRsR = o= 9
1020~
2= =713 2 o x| kAl Q] u}&FA A 8] 4
otal 7 1 15 14 21 24 10 » Th S7rEEE ARl Akt Wy EAsA

AZEE 59% o dilod ARES 59% wokth
add =57k 59 well njE JASYI ARy

42 =E9 Axe Hao HE BMNZNZDY  wF AUEel 747 68% 18% btk EA tha
FHES #fo] 24 548 A7) " gl "wolxl A, dukstAy
o A% Pagol At ol Aabgel A%
421 LE2} dx|e H3lo mE Exs{ZHo &H E b A= w3l gk A&o] =07 Wil AdE
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<Table 7> Compared to the node 5 o Zoh dA 10914 GAHAYT dukshAy BE
Gifted studentN-39] | Normal student[N-92] Bt A A Algke] gobRl ol X 9¢F X 10
e i e o [l e o s sl Sl A2 @ M )
time(sec) answers(%) | time(sec) answers(%) wolth =, WA7E st SrbellE Ao A 2Tt
6 63.3 816 288 783 =7 v A 7] wEolch
5 8 22.8 89.7 215 7.7
9 19.3 92.3 14.6 83.7
M 35.2 889 216 779 t}. ==7} 9¢
=S 92 WE wEs) 5 79 Wt v o
i o~ = 515k~
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BEE 11% #2842 O 5 Atk JAEL 3 B4
o] gAX| A HTF A AA 7o o7 oJulshi
2l 6N efdAze] 63322 durery <Table 9> Compared to the node 9
H] g 21} ¢ 49 AL 3 EFlof| &
o uis 3453 LEME}F ‘: el ~ ; gl Gifted student{N=39] | Normal student[N=92]
o ga o A mglo] 222 AEA ©
MRS v oo ARAT e 7 s <l node  edge problem rate of problem rate of
215 7] o)tk mEkA ARGA = 8AA], 9dA = & solving correct solving correct
22 A go] Zrhgla, Aukslale] wla 831X ol A time(sec) answers(%)| time(sec) answers(%)
_ - 11 29.6 89.7 28.7 712
A ®rh A %.%OI T1.7% =2 65% oz 7l 99l =] ol A 16 25 82.1 20.7 62.0
A Fo] 3797 SLabth 9N o|A WA Bako 8 242 66.7 186 576
dHEol %A EFkTh el Al #] & n Sis o5 1 o7
st 485 7] "ol
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<Table 10> Compared to the node 11

Gifted student[N=39] Normal student[N=92]
node edge prob%em rate of prob?em rate of
solving correct solving correct
time(sec) answers(%)| time(sec) answers(%)
14 31.2 84.6 215 79.4
m 17 25.7 41.0 24.0 37.0
19 34.7 41.0 23.0 34.8
22 29.0 51.3 22.2 32.6
M 30.2 54.5 24.2 459

=7} 5 7,99 W} npsA =
TAMAA S GAEtA o] kst R 6% T A#
o AYEL 86% =gt

700 A9 M) AT Yty 2 Y
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H 1

oF Haldl A<} ‘:‘E] O“X]ﬂ 17, 19, 2201 UH X]%Eg
% =479 A% W] Wil % &
3 = ol oA 17914 94
91 m s A5

Aol 22% viobdl HU8%E /1SR, WA 204
© AR WS A Re A8 e AHE

¢l 326%E HSA

v, =71 139 o)

<Table 11> Compared to the node 13

Gifted student[N=39] Normal student[N=92]

node edge prob%em rate of prob%em rate of

solving correct solving correct

time(sec) answers(%)| time(sec) answers(%)

16 41.1 69.2 28.3 62.0
13 20 29.4 76.9 219 57.6
’ 23 30.7 66.7 24.2 435
26 36.2 51.3 175 32.6
M 34.3 66.0 23.0 48.9

27 13Y WE == 5 7,9, 119 we} vpxrbR|
2 gAY FANA Alzke] dnksA Wl 114%
2 APAR AHES 17.1% =94

k= 119 HE) AgES AT gRiey B
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<Table 11>°l|A] A& 3 Bty @3S |2 Q9s xee AN AL vl gl =
Alzko] 3l LABIAAITE] A A o Ay of FANAAZEY HAA BEE B AT 1%,
S AT = g7 witolh ek gAEAge] ke dutg e 172 Z7Hnh F A w BT 7 kref o
A B FAA Azre] o 2 AEex], ojrielA TANE gFEE 1~2%2 A= F7iEc & 2484
o7 Y=AE o Wds] E457] 98] el A AlZbo] AojHthe Holal, ol& Sl A A ol
Be AT RS s, @ A7) WoldSE RN Avd 425 o B
°oue EFW AN AgEavoz FA o dAohart Aol weld AATAES Awshy
AAANTE et A oF 1~2% AR o7} A9 of Hla] =9} AR 9 FUtd wel ERsAE BRE
Rtk ATaFol DGl Al Awsdel  wekalt £Ash JEL SR olE wEom Hag
Hs) LA A Algte] AvtE Aola, 3 HAl £F = 4 g5t
3} ehA e Baeld A7katel7} wol Mgy wel
o Biolx Al BAlSA A7kl Aol ol 44 HTHZ BM SHE S ¥ 4+ U Iz
2 A9e 5 . IR
<Table 12> Problem solving time and percent correct HAOARE g9 B 72 xe9 d4Y x8f5 »
differences between the node and the edge Z9} T 2lo]o] AXEe] BHE AHRE LA 44
Gifted student[N=39] Normal student[N=92] 2 At A2 Adgsts e A = gy
problem solving problem solving o - o
time(sec) rate of time(sec) rate of =4 A4S driy Fgeta w2A A=A &
de ed : : . , -
rode edee Including . Co‘rrect Including . correct‘ Aolth, HAAR G ZAE T3 & F Ue AR
R . Correct answers incorrect Correct answers . .
meorrect - swers (%) answers (%) Aol Q1A EAS ol iz}l ko)
answers answers
6 63.3 608 846 88 279 83
.8 28 207 &7 25 240 17 441 583 59
K 9 193 17.1 92.3 14.6 16.0 83.7
M 32 P9 K9 26 LT TI9
= 710 T A olxzx]lo] 2=
9 301 319 872 22 234 826 <Table 12>& B¥, & w=dld A<l S7b 7F
10 27 249 82 184 186 870 F Bs wo TN AT ARt ddE
712 248 281 744 07 283 17 FFol7} A Yehdth = 5w 9917 o ul 86% A
14 24.3 20.7 79.5 215 26.1 63.0
I = olz] <] o/ =lo = ol zx] <l
M 2770 %64 o1 o1 29 761 ]7 7 149 ] = U:H 16.5% 7(]' ], 9 1891 l =
1 296 314 898 287 323 712  9.1% o], 11k== 229041 v 187% =}, 13:==
4 231 232 795 242 240 620 2690414 Wl 187%¢°] Apo]E H.lth

9 16 22.5 24.8 82.1 20.7 22.1 62.0
18 24.2 215 66.7 186 19.1 57.6

M 248 267 7195 231 242 647 2 AL ARG AAHY A T sl ‘&a&ste
14 312 307 846 215 292 794 seow MuE 4 oth AAFAS B2 A5t
17 BT 333 410 240 217 370 01o] Fhohale &9 Ao] o bs o
=) z o] Fo] WHS Azt HA E
119 37 408 410 230 %1 348 el - ;b‘ A Fel BRS _g: ! IH_ 1E
2 29.0 30.7 51.3 229 237 32.6 X‘“% 6H75§E7] U:HT"?TO]E]' _‘3‘_57}‘ %‘7]' E]—T% T"E’T o]—‘o/] ‘T_]'
M 302 339 545 24.2 267 459 oL molAa, F713 dA REE A= B
16 411 439 69.2 283 30.8 62.0 o /*]71_}"] i&{]‘;} Og ZH »_!_Ag“’o: E'_E/\] 74 -4 O]: =
20 294 309 769 219 231 516 o W o = w7
13 23 307 26 667 242 233 435 ARES MEA &4a, T8O HAY EFdad 4=
% 362 402 513 175 167 326 E AQstozx TR EAE A7) wlZo
M 343 369 660 230 235 489 Qego| o}

Total M 30.3 31.3 734 22.6 24.0 61.9




Aol HEE A

1

°

1 gRgAE

o

1

0

d}h
=

A AnE

=

=]

5 &EE
e

Edo A

3L

<
(Dynamic) <Falg]

=

X HM203 A3

o] e AozA &

=
[Le

HE IR =
g5 67k
4 (Greed) 2128

252

E.odﬂmwu ﬂH,I

o J;O‘OI\NL..A.UH ]

750 %I o %o m © X MU ,m_,mv MM Hel MA ® ER AR RO 1r

PRy T RFeoxC 7 FWor Ko KR U BTEY T RE R

2 Dok B . PEZ p XA w B BT oM

= Mo BT Mé%%?%% oo N %ﬂﬂ%l,meﬂ%uoﬁma I

ﬁoﬂ.ﬂﬂ]ﬂ ﬁeqﬂuﬁmoﬂemf_% %o OC# M_ﬁﬂo%ﬂﬁuﬁﬂaﬁmﬁQO IWIL‘OI‘UI‘WH
[ SR O 7 ko _— _ ﬂl iy H A ] oh @ ,1:|L — ;= N T — X

o P A B A B I N NI < WS o
aﬂ_.egxexii o T ﬁo»m»dr Eaam_.ﬂidrmai oeﬂﬂdbﬁwfa =o

T N R B3 o W 2o w Mo w = oy

= ) X = o © v = .Zmﬂxi R B ) Mo o

= o = WS 9 = o — RN o}/ oy e —= — R T o

ﬂ%lmﬁup}ﬂa%{ﬂWﬂME%wAﬁﬂu7uﬁrmoﬂe_: monuwm%u.,%nzn
—_ — . — — BN — 7 i T

%o%dr,wm_dr%ijiwﬂwﬂﬁwr%m%émﬂﬂw%xEﬁmhﬁhmﬁ?ﬁm#o_e%

— W: EE X _wt ‘N‘_ ﬁei ™ 20 X iy O#EJIC#\.I_,_AI X i‘mWCI#HA go X ~ ~ h% 0 O#H 0

mﬂ&%ﬂ%ﬁﬂﬂo_@ﬂ#%@ﬂ?é;i S oM gk N

o o W T W X 2 I#qu w o m wwrodriéegdregﬁ
nl =< 7xxﬁﬂ%dﬂ‘_iﬂﬂbboaﬂ|zoll4 i ﬂu]n_.un

% E#E ‘ﬁﬁﬁ .HD ‘:L E -3 EIL T oo wi = .Cl o ﬂ.olﬂ M N~ EM %0 Wﬁ Of 0~ Aﬂr X ,Q % HH =3 ‘_lwﬁ HA.I
oy = X o oy = T .o — ok oz — o

Hmonzfﬁi#r%ﬁe%uoﬂegﬂ@ovnﬁmﬁmn,ﬁﬂ%Adrk%Wru%Wdr1o%wﬁ%%
nfuﬁkﬁo}uuw%mo%uoﬂimo7§_s 7 MomMoiu_.]]q W o <0 g, %@

mﬁ wu %L ™ N R ™ MR mﬁ B Mo o mp W e Jo A K ® R mu W nﬂ N B2 g Lw )
2 o < ~ ! ! —_ K ol = % — O o X

B 2 43#%%@@%%nznﬂlﬂhﬁoﬂﬁi = EHA@rzi@l%

oWEx yuATLtoﬂumﬁcau@ocﬂmntu%ogogmaclu&ﬂlﬂﬁﬂﬂ@@.otﬁomﬁcﬂﬁ

LERTET T E @H;fag%z_‘g_go%Hkﬂa@ﬂﬂ@a e
m%%&%ﬂﬂ%ﬁ%%cﬂ, ﬁosmﬂ,ﬂdr.wwﬂxmmqm.wm%ﬁae%.@nﬂ%%of
) B Wl B ROR mdﬂﬁaﬂ,@%hoiumﬂ uﬂm«ﬂiﬂﬁﬁﬁi

ok AW ol Eﬁl,,nml“7 iy Eﬂﬁ]] T =
o QZ#O‘MI_ﬁlﬂAlnif 1@!02?,0

SRR ohom B Pm %o @)

=

c.arﬂﬂ,* TRIBS TH R

o a B oar AT W B o %r_ohzx% Mo e U _

L EN W ® oy ™ < o 9 ToOMUMMET T WS
TN WM Plrxe moUsp©t® abtgeRES TELEX
o % ] - . E ; .=
BE T R ‘Aﬂﬁﬂ%q%a TPy BT 5

Lok R O ) Tmakns 2L 0

> WX TR 2 R I YEs 9 Ly

&rﬂmw.ok‘#ll \,W.Z ‘U%]ETL;&.L\VL‘MIA‘,umﬂﬂnaﬁﬁ‘mueﬂazxﬁﬁe ‘.ﬂolélqmo

AL mﬁr@w.mmmLWﬂﬁwmAEMIQ%E%M?% M%M%%

—_ o 7 N — il =<7 N —_ T N 1)

TELIR MﬂuA_/ﬂ Mtﬂaﬂmﬂmﬂ7zo]%§§ = M9

ok % & ﬂm%ﬂﬂg%%; Eepwx2® AT oo B

LI a F° E%ﬂ.ﬂdﬁﬂ%%ﬂ%?ﬂﬂ]ﬂo% mwegﬁﬂ@o

& o e S0 ar ﬂﬂﬂiﬂﬂaﬁAnﬁmwilaﬁic_oﬂmﬁ@ S

TR g N %ﬂ_:,4%1%_6AV0ﬂ41§ B o kg o P

- S e ﬁﬂwiv o T @aﬁaoxﬁuxo:oaﬁxuo# " 7

ool X T K4 2o W e W oro do oy o B _ oo
oo s © T oue W9 %o my = o . TR o= o= B

g o O Ko T ﬂunfegalﬂdu.o%%ﬂomrzo%au%w# I N

— au%oiﬂm = Wiﬂoﬁe o 1r,_6ﬂnn ﬂﬁ,aMn_Ali

o Of ZM — H_u_ o = E#a 0/ _— wi ‘ﬂ| K o —— o ™ BT & X O#E —_ J— Lt
%éuzoﬂ =0 X — o X g AR N o= B = o R oT

cEHTEE I EREN o ET R S B BRI T e

I o Hek D PR AN Z  mw SR BT T oo

o B3 .uaoﬁ%gima_meﬂeﬁgﬁmﬂz BasTh
%%ﬁf%;_é < mg%dr%%mc%VmEz_nsn?ﬁol,?Aﬂ o Ko B
Np BR O R 7.&%%?1%&@ oA g B iﬁﬂi%%@

il o° < R w0 o H i AR 2 N B T
T oK B T W o N ~H = <0 | ~ o o ™ N ~ 0
5 R 0w R RN =<0
e I LA
= o R

1

kel
pal

-

o
il

= Renzulli7} A

=



ox -
Lo

do
ol
ol

=
[
1)

H
w
3,
ox
o
SRR Y

o

2,
10,
9‘L
£l
e B ol
o
o |

o I
ol
[

e =

et
=
ol
T
>
r_{
o
o
©
)
=
fitl
Y

0 X

' RO
> E 32
o M
>
o
N
N

o H

£ |o
S
=

>
L
>
o
o
>
il
)
Kw)
2
o
e > 4
H Fo 2
1o o

2

b gy
&
ki
ne
tlo
¥
o,
[o
N
o
2
T oo of
:?l_,l
>

pacs

e oy
N f—?L
& o
2 o2 o= g ot rhu

U2
N
Ry

i’
o
fitl
)
k3
Y,
>~
>
e "
o
o o,
a2
o
ey

L)

=2
-
1o
o

o

S
2
o2
2
i)
ox
lo,
f 2
i
A=)
o2
o
v
&
2

o,
=
o
b
Aui
o2
<
ot
il
N
=
2
Kl
ftl
I
o
[T~
N
)
ojr
lo,
2R

B @ o
=2 i
Ach
rlu ~
4 9o

pEsta ggefjof gl A

kel
=
gol @ Aot

Ho
()
md
L)

iy

ot

k-

[1] Cho, Sungjin., Kim, Handu (2013). Combinatorics
and Graph theory. p.520, kyungmoonsa.

[2] Choi, Jeongwon., Lee, Eunkyoung., Lee, Youngjun
(2013). Analysis of UK Computing textbooks for
Elementary School Informatics Education. The Korean
Association of Computer Education, 17(1), 19-22.

[3] Euler, Leonhard.

Geometriam  Situs

Solutio  Problematis ad

Pertinentis, Commentarii
Academiae Scientiarum Imperialis Petropolitanae,
8, 128-140, 1741.

[4] Jun, Woochun (2011). A Study on Correlation
Analysis of Programming Ability and Logical
Thinking Ability for the Gifted Children in IT. Journal
o Gifted/Talented Education, 21(3), 761-772.

[5] Kim, Kapsu (2013). A Study on Cognitive
Characteristics of Information Gifted Children.

HHX ST} QUHISHAIO| E|CHA 2 ERAN T}

A 253

HI

1o =2 L 10 [ ) 0 o

Journal of The Korean Association of information
Education, 17(2), 191-198.

[6] Kim, Kapsu (2010). A Study on Programming
Language Instruction Strategies of Improving the
creative and logical thinking for Elementary
Students. Journal of The Korean Association of in-
formation Education, 8(2), 63-70.

[7] Lee, Jaecho., Lee, Jaesu (2006). A Study on the
Development of the Selective Test Item for the
Gifted of Elementary Information Science. Journal
of Gifted/Talented Education, 16(1), 81-100.

[8] Lee, Jaecho., Oh, Hyeonjong (2009). Design and
Validation of Education Contents of Algorithm for
the Gifted Elementary Students of Computer
Science. Journal of Gifted/Talented Education,
19(2), 353-380.

[9] Lee, Juhee, Kim, Kapsu (2006). A Study on
Teaching and Learning in Sort-Algorithm for
Concrete Operational Stage Students. Journal of
The Korean Association of information Education,
11(2), 95-100.

[10] Lee, Wookey., Park, Soonhyong (2014). Graph and
Social Network. Korean Institute of Information
Scientists and Engineers, 32(1), 33-43.

[11] M. Wing, Jeannette (2008). Computational think-
ing and thinking about computing. Philosophical
transactions of the royal society, 3566(1881),
3717-3725.

[12] Moon, Gyosik (2007). On the Direction of the
Computer Algorithm Education Based on
Conceptual Algorithms. Journal of The Korean
Association o information Education, 11(1), 29-38.

[13] OECD (2014). PISA 2012 Results: Creative
Problem Solving. Vol.V, Paris: OECD.

[14] Renzulli, J. S. (1978). What makes giftedness?
Reexamining a definition. Phi Delta Kappan, 60(3),
180-184.

[15] Salomon, G. (1987). Transfer of Cognitive Skills
from Programming: When and How? Journal of
Educational Computing Research, 3, 149-169.



ox

==X H20# 3=

A xpATH

g4 3

2010.2 7St st AFE A
S IH(SAL)

2015.8 A&t WS E
et 25 A &3
(M4h)

0119~ @A A F25 8
WA}

e-mail: kangteus@sen.go.kr

2z

1985 A&t sh 45 A o)
AH)

1987 A-&ogtal AxksA s
REREIER)

1996 A& ohietal AR AsHt
AFAF (A

1987~1992 A A= A -3

1995~1998 A7 N8t #1974t
_vLJth%\‘

1998~ @A) AL disha A%

A=)

£

(

o

e—mail: kskim@snue.ac.kr



