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PBG(Problem Behavior Graph; SA182 8% 28 X)= 1A Aalahael Newell# Simonol &l Aoty Aog dF
WAL EAE A28 o AR 5L 2T P L o] faly api¥e Rold £ AFAME Fimd AT F¢
F& gAY 34 FA FAoM o] Folx &= AR A AR L F45}7] H5te], AT TFEY(Think-aloud method) &2
F29 78 94 A5 Aln HH L A0} T2EZL Yehim E4F AS EUE PBGE FA s AlIE ANE
o ol & T3 78 44 A Eo] A A B F UX EFeE ANA He AR Al 3 4 AEE dun
g g A W AgRe ¥ AAAHQ BA4E £ FiH UstA He g 2AY AF5HQ 4
€ 238 Ue 22 94 A4S 2PHo 4¥E ¢ AUt
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E AR g g 44 JARS o|&o] diFH 2 Q. FAl9] T did AT FAPH 9
A'E R B o] Ao i3 =9 =F FL3d| oo E2d FAo|d YL BH 28
He R02 5 F Qg ¥ ohe wee] Ao e} GAE AEe TALE 2 THE AF Bo}
of wetx debcH AR, 2003). EF A7ke) A AHA Adoly st & 93] 2y of
&0l Y o83 A old wA E5S ¥ o olF9 Az B ¢ T2 IFE vixug A
B A7 obEe AN FHFT 2R WEND F Y 7T AT FAHY o} FEE
718 ZAE 58 BHt FAort D £ Avkm oo, 2001).

o}&9 FAdol AR A A& AAA THo| BA0 o3 S W RAUA A B
TAE A 2§ A AA & LT T4 848 AF3E 712 AU 9. o83
Hat7] A AR ohet A B SAEY AR F¥ dgdAd B 53 g5 A
&3 A sto] AEE Wl et AHE "art 9ot Demetra & Constantinos(2009)E 2
TAE] A Fej7t FAE Y Sgoll B 4FY S A FAYSNE BFsta 53 sgolA
SGAEY AA f8 dgol dsiME FAo] AU XN H 3 AR B4(cognitive analysis)& T
Aol AEE zAsAY AHeshs 54T dB8 H2 Wyd gg FHog Fog & giok

3 e £ G 84 8-S Ay F7] 9% =HE AR Ay} AR gde AFA
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Behavior Graph; 24182 #% 190)% ol8¢ AX) ¥4 e 9402 4vnm ols 2 A
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o)A 9) AR S Fi=

L 584 A3 #4324
L 83 At #33% 53 £AH44 34

oA AL HHold £aka BA 4% AZer) 4R Atns H3L Lail, duHoz =y
t 957tz oa) 290 obgel +53 YESAo|P But PFo2 Ry tehhe ZE A
A, A9 U-98 45 50l YPE £3H4 AT HHL 8 B4 92 o) o #4
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QA +1, QAYe] 28, @) Folo] ha wAde] 4dA R W Polyad] 497 o] &, )3 Al
E QO)FH7] QR332 297 @WAZ719 4849 3A4E A 4H8 Wallase] #94 4
#H2 B4 4¢AA So| Utk E¥ Rossmane Wallase] 494 S vigo 2 394 FANE 44 &
(1) #2o] goaAY ojelg EAE BFsie @4, 2 8% Zi% 2A%E 94, 3) 7tsd BE
ARE FAsE @A, (4) ZE AR 2S¢ 3= A, 6 ALE A28 FdRE wA
7be vl@A oz F43e B, (6) 422 olo|t]ol & A= ?} A, DV FEe §E8E A4S
3t g7k AubAQl BAE F3 HFHY AL A3t oY } B gAY TaAE A9
Aoy (YAist 1993, AAL), Pameste Fol £4 82 HES (1) & SM(mess finding), 2) A&
g4 (data finding), (3) &4 24 (problem finding), (4) oFojr]o] 5"91 idea finding), (5) 123 &4
(solution finding), (6) & 7}5& A B M(acceptance finding)®] 6TAE éi“iﬁ}‘ii”’ °1§“ A A
Feldhusen, Treffinger ] 694 28 yAQ =, o8 $¥st9 227320000 (1) £AE 413
€ 94, @ 4 HZ2S SolstA 7] AT T A, 3) B HA &2 °‘r°15§°1% Asdte @
A, (4) ololtjol & Hrtsle @A, 6) HAAE AEss O, 6) A2 S 4Ysa FFee A=
A9A EAHE 3 A

2 TN E o9 2& A7E FHstd £8 JAY A AZF HAS 67HA DA FEL o]
B TR shd (1) A4 Q2 A, 2) F4 3“% i“d\ 9, (3) okeltie] A& ©A, (4) olejrio
Bk A, 6) A A2 @A, 6) A2Y AY % AF GAR TS o 6719 F #4
2 B4 FFE MR o) 2449 B, T fuz *°J BAEC) YEHER o33 #AE JA
At Z=8kd F IEF %o

<E 1> 24 sid e

2AE Q48E @
1 Ag Aeske v 4o WY ol BAE 3, £ 4y

(Understanding Problem)
A A4& &oldA 37 43
212 S8 AT BA b5 d RE AR gA

P | 2 07 (Searching & Preparing )| ¢ A EH PR 2E A8 €4

Bust 52 F& ofelrjolg

2E A3 48 g4
1 dade 9 (Conectring) S AEA 3
ololtjolE Hrlate Aotd Ao Fadg wa 7PEA vBH e §4
4 | 4E "
@) (Examining Idea) 344 M =%
s | s H25 AEse ¢ A2 g ofojtjolE Aetehe WA
® (Producing Solution) Yo w=eld 34 44
s | o HAYS APsty BFee @A | P 99 A4S ASSa AFAA Y AwE o

(Solving & verificating) Ag 2 34 AL AR St g A
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2. 598 Ax 44 249 &

1) Ak % (think-aloud method)¥} 29 (coding)

AT WA AR HA BEAS 7] dAME EAE dFske AL FH o} s ol I}
B ol AHgEE ol AtnTeolth ‘An T&Y, F ALE AL ¢ oz walE e £4)
A2 AR o] &FHE AT F9 FUR FHA £ A £ HoEE A4S oz FIAYY A
FEA Bohs Aol o] AL FAl 812 BAolA 28 F9 A4S IUE doj2 FRFo=H B F
78 A2 4AE A8 F de Aol Aol

ARFEYL FAAA 75 Ly o)7ld 7199 2§} g, AF AL AN AluHy g
AY3tA 7] i, A5 FAYE ok F, ATEHE SM I ABE 580 H1, o] 3
=9 AgE ATAE] ZZEEZZ PHste B, f4as)d AR 477 9ot

AtnTEy 71He e dTol RE 51 g, 1909 dojd Rz Ry #3g £ g
et d7dte PFFAE v o 19603t L, R AXFA i3 B o] F&£3) AUA,
Newell# Simon(1972)0] AALTF2¥ Z2EZE o] 4 FAHZTHAN heh o}F 448 AFEHE
dS HEAT AATEY TREZ L A5 2 A gFoRy] g EAE AA e 33k A
TE €52 Aotk o] WL g&y o] Ho| 53] 1R RE = A FAd dF AFH
Agdoldel A frEA HAh AA AnTeEe APATAN 48 whiog wolsdAn
Qo o) AL 25 o] FHANA A5 Y ozR AYHo), FANEY HFL rlENE B5Y &
TEA 3= leho]gn], 1901).

AL F&¥ A58 ZZEZ(protocol)o) Bt Btk ZZEFZL Ao Az A2 FHE AR
T 4% ARE dZE Doy AT gAY 2E SN £2E ABE rjEit AAnTEHS
AHEE ) G AT A £AE ddsie Azhde A5 Q) og 42g U T sz
AL 58, £ 5318 3 22 37 o] do] TREZ L AAsldof Fr) o9 o] dojs}
(vervalization) 3l WHE & Ho2E FE3tUME & HogE AFd L3174 71 ol e 4
Hoz A ok A AF AAE FHsn Alng A28 28] Y& Alm FEES Hed
T AL =39 A7} rle AT A& ARGk vl 2 o). ghe gdo] Z2EZ
o] A&aA FIAANE FA4 A Fol 2T A4 Fe(form)S BxHsequence) & BL3HA)
2 #cHEricson & Simon, 1984).
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FHIAZ o]FojA7] gEe] 7|9 FE A% EAZ Yok £, FFUst 2] B4 4 9
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BAE AT PR AL W, $eU7t BYE 2 AXTAGe] dojuol Bhm AL Tl 4@ AR
o o] A2zslolol Shu, wek FALAY FAS A 7199 HPe7t HasTolo Bk

o9 2& BANE BT ¥y AoZRESL ALY T AAS FEY 4= gou aRse
BRAAA e PgozE A2Y 4 gt S UY Fuo QVHA 2924 A3} 4%,
232 SRS WAeAY PN Y, A, 24, 57) 59 ARE BASE £7F A
(Boulton-Lewis & Halford, 1980% 4 17 B, olel@ 24 A7l slole A4} olst &
W82 SAsll W A BES F I BHL 2 e o] U AZE AWY 5 Y=
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7h9A Qasiolor Aok o8 TYN2Y olg s} ARE JWOR £ B4 Ad % 79 A
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2) PBG(Problem Behavior Graph)

PBG & EA8Z 3% 2HZE AT tidart EAE #2380 9A 25L& TH= F2L o) 83}
of I8%¥2 A& TEh PBGR 1972 A A=) Newell} Simondll 93] Ate Aoz B4
i Zolzhs ArA AAE 98 A A 729 AHEY FHALZ Fotstd, RA Y7} S35 o)
7he BAoA ojd & Al Ex Ao QlolM Aol AU e AR F A A B £E
549 A8 HAsE T84 AAYS 218 T4 84F 9 BALE THZE i AL TF
t}. o] @ AAA E(cognitive map)E T3 WEL FA 2AY AFE 2H9 F 7HA] whgo] Q&
H, Aake Q7 ddAe] 4 #2 Fue Q7AW vidstd A7 A AE Al gE S48
BRI WEOE aYZE AN 2 TN H2E B9ehs whdoln ¥ ke x8ig o
T WA Al 75& Z2EZ A3t 2 24 A2 Ao 2 aRTE FAHE Urte uhgol
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o ot 22 W& FR IYE FEan Tt A5 AHA Fol g AHE EHETE
A EE RS A%E & U0 2 FE YT AL 3R distd F3d A8E AZFeAY IF
FHE CAHLE YIdtm 1 Aol g J&dride 424d 4 =77 8ot

SRAME T8 A4 A FA AANAHA GG TR IFA L 23] F&8 A8
2z YA EA A ZE2A 9 F 7HA Ee PBGE TAEAT o8 A AT didA
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II. PBG ¥4¢] A4

& AT E 2007 Mg AW S F8 2, 35hdel A FA AT & o TS AT
WA= stel 28 T A H2H0] 22 F A A B vA 34 C, DY At #A 54of oF
A GEXNE SRS o] T F &4 A BY FHH A5S SA4Y 2AZ a9 Al HAo] FE
3 ERue FQ HA BEFE ol83td 7 24 A AN YEUE EAS 53 Fulx
e kies

A e o3 2o 94, 28 A78 F3td 3 24 2 HH(E Dol AP EHES AT
3k, of B Sl 23t A £A Ao AAHE AR S FH57] A& AnFEeE S 43
gtk 22n b ARE B43td £8 A A #§2 23 F et Aln 3 ZREZS
A=A o] & o] 43 7 ¢ NUS] PBGE A/dste] 3 GA sk 3 S A Alol9] Aol &
=438,

2 Q78 A3kl ATAES AnTEUA BT AT 2%, 7Y 4G 5 FIL F9 A7
CIflor, Al Afdt TS Ayen U HaTEYE 18T BA A 343 2 A

TEY AT oH] FH AP L AR Ay FA A4 EUR A7 e F dT Z 33
Aol A Uehd A S £43tn Eostgon o AR S WEST £ 34 @?Z}
Fof FASAA AnTedd datd AT dHE & FRAoH, o] B4 siE FFo] Bk °}n =
-’Fx]f\li’iﬁ} EF AMLTE0] 458 Fe B8 AES §8 AnTEo] B8 o]FAXEE Ut

T o3 wHEE FH AL Fie] 499 AT A BF Alurege] 958 ¥ B HAE
@*13}‘21‘4. AY 7S 2A%A & d7A7 AR FoY 3L o] 83he] 489 ?—’M} Sl
22 AN er, 3 197 F 5~6319 DA AlE 7ML T, £ 2899 B9F 58 2AE #E8
=5 0. AARs okl Al Al Wk § AIZME o] &-3te] o Jgg sbEd 9 BE s
S AAste QAT 4 #2 A S 7183 A5k, vide =3 7)7)1§ AXso 33
skt w5 A FAE AL, 13 1% B BT 0~30% ALY Ago] 2850w, vl Yk
o A+ BT 60~150%89 Akl AaHQi.
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An Analysis on Mathematical Thinking Processes of
Gifted Students Using Problem Behavior Graph
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This study is trying to analyze characteristics of mathematical thinking processes of the mathematical gifted
students in an objective and a systematic way, by using "Protocol Analysis Method"and "Problem Behavior
Graph" which is suggested by Newell and Simon as a qualitative analysis. In this study, four middle school
students with high achievement in math were selected as subjects - two students for mathematical gifted group
and the other two for control group also with high scores in math. The thinking characteristics of the four
subjects, shown in the course of solving problems, were elicited, analyzed and compared, through the use of
the creative test questionnaires which were supposed to clearly reveal the characteristics of mathematical gifted
students' thinking processes. The results showed that there were several differences between the two groups -
the mathematical gifted student group and their control group in their mathematical talents. From these case
studies, we could say that it is significant to find out the characteristics of mathematical thinking processes of
the mathematical gifted students in a more scientific way, in the sense that this result can be very useful to
provide them with the chances to get more proper education by making clear the nature of thinking processes

of the mathematical gifted students.
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