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B EFEN LR T A 2 12 345 (Information-Processing Theory) ¢ B 2 §# A 58 &3k 5 ¢ > 40

Vil

Piad R AR FERESEE  CRIEPN AER O R E* o aff 42 (Gardner
1983) o 4 B e A AR 0 - KNG ¢ F = B I (R A 0 1996):
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2) LFEEehF G - 0 ROTT K 2 BI R/ (PR BT E 2L A Y
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3) MLagE A e e A ARSI IR o
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1) 9% Barbara &2 Frederick 43t B R A1 * ATEF P HheFmEHFY -
PR s ARz w0 ifa ﬂ'. ¥ - AT —E 7§ £ #03) (property-set model)
TEA AR > G FHRFRBHE ] AT LR F 0T AR
2 OARCE AR 0 Y ”‘w\ ¥ % 4% % (Barbara and Frederick » 1977) -

2) ufripdf  Piaget &7 Inhelder 335 » F ¥ FEAR b A K e *f]&mzi*ﬁf LA
BT KRB F AL R DA T AWHALI Fo ML AL A L 7

BoorE g m & o Bl o 25 AR 3 R et o ikfs-fﬁﬁau e i
(assimilation){-3* if (accommodation):& {7 > #7125 3% H % R 2 {- £ & |4 (Piaget
and Inhelder » 1969) -

3) ";nxq‘iéﬁ Minsky #"A Framework for Representing Knowledge"— TP A

- BT AHE G H ¢ (slots){r & B(nodes) » H# v 1#{»1{ b BTk

WAL FRL IS A i’xﬁ-%ﬁﬁim oo B AT g s ATRL 0 $H R

Al R FER WERB Y 2 LK E ﬂlaﬁéﬁﬁxﬁ&fﬁﬁg-%k%
% A B2 & (Minsky » 1975) -

4) #& & oo Winograde 30 5 A A d it F* AT S 3 g AR A M arakeni® r o

% S ﬂ

25 A {:}Fl BAGRAGTLEE 54},‘5‘? MGE S R E R 4 0 @ R AR
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(Winograde > 1977) °
2.3 K Ajfzi

& % Mayer £-43F° 3€ % 4-(Problem Solving)i Az i& {7 4 45 » i H 5 & #f# /- 1f RLpF
#r mr\_ﬂw\ % T 7)1 38 (Mayer > 1992):

1) % soai(Linguistic knowledge) : fr3E 3 $ M chirak o

2) % & i (Semantic knowledge) E “? CER A B Rt

3) A ficioas(Schema knowledge) © R 32 4] A& e s o

4) K¢ Fos(Strategic knowledge) b uaf | % % f 3] i e osndei s md AR
PR REE kT o

5) #2 5 srak(Procedure knowledge) @ 2R E 2T 5 @ % |G o FEH o

fEGRATELEL - Mayer e I R AEfRAPF S 2 A B FBHIS 0 7 BT
,‘5}?’%'5%]3.
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2) f%¥ % »s(solution execution) : = =3t o B PrEE AT AR R ArakeriF (F o
2.4 BRY

K i NP (Think-AIoud){— fArFF A E S0 5% d Newell &2 Simon 3
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ABEERE R L egRRRRINA BRI hg F AR T & L5 P A Bl (electroencephalogram
EEG)(Berger » 1929) » 5d "ol Bl & RIEF i 37 F pr < g L grﬁng: =
Y7/ S s g 535"?@‘/19‘»4 % I #f(Hojjat, Samanwoy and Nahid » 2007) » 5.4 #2 3 %
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4
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26 AL
ik 47 (wavelet analysis) & -] i 4 4% (wavelet transform)dp * 7 P& 2 Poii %

ok (mother wavelet) iR i 4 %) & 4 7 Bk ik 2 2 48 e @ iy~ UL A

> 2008) o -]k EH A 5 A A7 0 Hieo| i (discrete wavelet transform, DWT) % ig 4

a5 ﬁ#ﬁi#&(contmue wavelet transform, CWT) » = :‘ﬂz Lulhorid FadE At A méﬁﬁk

BT T A PATE R T .siﬁ’?i‘frl #HEdE T ool ¥ R A

F OB G o b ) e B (R L 0 2008) o [ A FTAL L B 0T e
AEB 5 & 7 jEEE3 ¥ (ab-initio calculations) ~ B B AERL B IR v 3 B FHIZE L L F
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AR A RROR (TN FE S T 94.83%(Ubeyli » 2008) ; Jan ~ Struck ~ Foreman

’fr Robinson 1% -] &~ 474 4% A 4 L F m R R pk R F T4 47 0 =R A fi e
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51K
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wEEE

Band-limited
e M PRI '~ e

Delta w{“w ﬁ,«w M\%\y

Theta

PR

51
3%

= '%%ﬁ&%—ir?\

PRy %R A RBE B Xk &A
M1 24 19 19
M2 16 16 15
M3 20 20 18
M4 17 15 13
M5 32 31 26
M6 15 15 15
M7 20 21 20
ol 17 18 16
02 9 9 9
03 16 17 15
04 18 19 12
05 21 22 14
06 20 20 14
07 21 21 18

Total 266 263 224
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4.3 g
?IE’_E‘_H—:'.P_* ok FAE VR > @ ANOVA &~ 78 % R %404 T » P E<.005 % 7+
THEFLR
¥ 32 % ANOVA 4 #7
4 P-Value L?rﬁﬂg q Delta Theta Alpha Beta Gamma
S <.0001 | <.0001 1 1 1 1
T % F <0001 | <.0001 | 0.9939 | 0.9991 1 1
F3 T <0001 | <.0001 | 0.9999 | 0.9999 1 1
9 M4 | <0001 | <.0001 | 0.9652 0.982 1 1
S <0001 | <.0001 | 0.9986 | 0.9986 1 1
5 &R <0001 | <.0001 | 0.9663 | 0.9663 1 1
EA <.0001 | <.0001 | 0.9999 | 0.9999 1 1
T % F <0001 | <.0001 | 0.9946 | 0.9946 1 1
F4 T <0001 | <.0001 | 0.9999 | 0.9999 1 1
$9 4% | <0001 | <.0001 | 0.9655 | 0.9655 0.9999 1
S <0001 | <0001 | 09971 | 0.9971 1 1
Dk <0001 | <.0001 | 0.9145 | 0.9145 1 1
PP e w2 ek FAE e 0 @ % ANOVA £ 478 % ¢ 4cdo & = > P £<.005
i HEFAR
Zo2 o~ 2hE 2w ANOVA 4 47
4 P-Value L?rﬁﬂg q Delta Theta Alpha Beta Gamma
N <0001 | <.0001 1 0.9998 1 1
F3 F) % 1 <0001 | <.0001 1 1 1 1
S <.0001 | <.0001 1 1 1 1
Dk <0001 | <.0001 1 1 0.9935 1
S <0001 | <.0001 1 1 0.9999 1
” T % <.0001 | <.0001 1 1 1 1
S <.0001 | <.0001 1 1 1 1
SRR <0001 | <.0001 1 1 0.993 1
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%;@ﬁ%% ok F ARV g2 b2 R A T-Test 3t A 45 R dede & = 2P i

Fo= s 2R A T-Test se3t o 47

& L E| Band

3 Limited Delta Theta Alpha Beta Gamma

1 TR 0.4939 | 0.5014 | 0.8702 | 0.8702 0.9223 0.9116

MAEF R <.0001 | <.0001 | 0.9185 | 0.9185 0.918 0.9695

T % dEIE 0.7705 | 0.7479 | 0.9229 | 0.9229 0.9931 0.9768

F3 (CE 0 ] 0.7966 | 0.8096 | 0.7582 | 0.7582 0.936 0.9691
¥ 7w <.0001 | <.0001 | 0.9562 | 0.9562 0.9179 0.9947
R <.0001 | <.0001 | 0.8706 | 0.8706 0.9537 0.9656

=Y <.0001 | <.0001 | 0.9883 | 0.9883 | 0.7819 | 0.9712

10T 0.0009 | 0.0009 | 0.8924 | 0.8924 0.9265 | 0.9336

MAEF R <.0001 | <.0001 | 0.9627 | 0.9627 0.8974 0.9821

T % dEIE <.0001 | <.0001 | 0.8604 | 0.8604 0.9364 | 0.9895

F4 iE e E <.0001 | <.0001 0.903 0.903 0.9565 0.9735
¥ 7w <.0001 | <.0001 | 0.9539 | 0.9539 0.9706 0.9503
R <.0001 | <.0001 | 0.8986 | 0.8986 0.9891 0.9736

RS <.0001 | <.0001 | 0.9365 | 0.9365 0.775 0.9602
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Abstract

People face with the problem every day, who will analyze the limited information, try to
solve it and give the solutions by knowledge and past experience. There are many influences
in the problem solving process, such as environment, experience, emotions, etc. The whole
thinking process is very complicate, which is including receiving information, understanding
and implementing. The cerebral cortex will neuronal firing when human extraction of
memory and logical thinking, so this study compare the differences by decision analysis on
problem solving. In this experiment, it’s use the thinking aloud method to stimulate the
management subject and non-management, and collect information in spoken,
Electroencephalogram in brain wave activity oscillations, and try to compare the differences
in brain waves.

Keywords:Electroencephalogram, Problem solving, Decision analysis, Think aloud,
Qualitativeresearch.



