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Abstract

The general teaching method for ruler and compass is step-by-step; students need to
memorize a large quantity and highly interactive constructing step, resulting in a considerable
cognitive load. Therefore, this study attempts to use "modular” method, that is, to separate the
interaction between the steps from the teaching materials then combine the specific function,
which reduces the constructionsteps. The purpose Is to decrease the intrinsic cognitive load
to improve students’ learning results.  This study uses a quasi-experimental research method,
to explore the effect of the right triangle module on the learning performance in ruler and
compass construction of the common tangent of two circles. The independent variables are
the modular materials and learning outcomes.  The dependent variables are post-test,
delayed post-test and cognitive load. = The post-test and delayed post-test are subdivided
into three segments of total scores, calculations, and drawing for analysis. ' The cognitive
load is based on the scale of how students prepare and how much effort have been taken into
account for the class in order to acquire the scores to analyze the efficiency and engagement
of students’ learning consequences. This design is an integration of the two results to
determine whether to generate modular teaching will produce the expertise reversal effect.
Here are the results: 1. In the post-test sector, there is no significant difference between the
experimental group and the control group. 2. In the delayed post-test sector, the
experimental group has a superior execution in total score and constructing performance than
the control group. 3. In the cognitive load sector, the experimental group and the control
group had no significant difference. 4. In the integration of learning efficiency and learning
engagement of the students, the scores show that the high achievement experimental group in
the post-test has produced high efficiency with high engagement effort. The low
achievement experimental group reveals low efficiency due to low engagement effort. The
measurement in the delayed post-test sector, the high achievement experimental group has

high efficiency with high input effort. The low achievement experimental group, on the
iii



contrary, has low efficiency with low input effort. The study results do not generate
evidence to comply that modular teaching produces the expertise reversal effect. The
application of modular teaching in the high intrinsic cognitive load shows that although there
are no significant differences in the post-test sector, there are significant differences in the
delayed post-test sector. The test result shows that the modular design teaching method is

able to reduce intrinsic cognitive load hence a better learning results.

Keywords : modular, intrinsic cognitive loa and compass construction ,

expertise reversal effe
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2. *t A4 J= (Extraneous Cognitive Load )
WFSRTR F A Fens SRER HELFA DY R » §422 7 A2
Renf i AF T RRA T o P AR R AL G0 F o add KF
Hrbde 3 L F AP R AL R Y HRT RS T B R i
B PR et hiae e b gt g Yy §les o A Ak
1 e TR R Y gniioadl F ARG REE O REL S a T

RATE T o T B RAC mr—zu"‘r? /),%lf?‘ ok ’1‘2‘—?\/}5’!

yie
Tk
T
-~
AR
BN
F_L

( extraneous resources ) -

fime g N A kb e o Tl (TR T R A

ek oA e R e R FR fes b e f R o AiB R R
REY A EREREY o F P ARTE AR DR FOReT RER
fAmE SR ARAT TR MEE Y R 65 TR LR AL R
FOB F PRI R IS B R T B R AR T e
A f o Fs ARl R e EY AT RO RAFY FHFY 2
Mo B R B AL T RE R ’i/r%?‘ﬁ'*fﬁﬁm’*f?ﬁg”*mi

R TRES S PR LA T LA LIAE EECUR LY TN

“ﬁ%ﬁ“
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“ f jw engctt (Clark, et al., 2008) « # SL R fznse e b P Ainsef AN D il
G BT U REH N B BB I R 0 IRE N AR T Bl de

PLRRT O MO Anarh T T 43 5 Y 2 »z(Kalyuga, 2009)

2-1-4 34w f FRHAKE o

AT AR 1980 # X 0 A & P RS B RE XA KEFT T
R F BT RO TR R R AR E D RS Y XY
e B Y sk o d At EZAR Y Fend R KRS R R B N arid A s T
Sweller %  (1998) & 1™ M4 § & i B MBI {5~ % 2011 &5 13 > WP

4o F

1. B2z p & & (Goal Free Effect)
GAhiE 4« 5 FH - PR B SR B IR F P p L RE Y Aﬂz B2

FRHIERETEFR L ARSI g AL RS A fm e FlE Al 2 —pen
/45y (mean-ends analysis) f23E= 2 X458 2P & (L85 ) chifsed » §4 ¢
B E vk it A PR Pl G m i H v e Il A g2
Benh Nk 2 Q7 2@t andiwf jfme LR LA 53 25 Fe pihenf® 48 B
A R AR M B A T3 R R AL T SRk e R AR b R
* ko FAAaE 4 0 R Nk oA g e (RPEZE > 2000 5 Sweller etal., 1998) - i &
Bocp ot FORBER AL F 2 N R AL AR TS T R ALS B0 AL
FEE 4 R p e TR E A T TR BRD RO e TR R
g b o dopt e S TR R AR RN AfRA NG

i® 32 (Sweller, 2004) -

2. 1 i%¥5 b|»e/s (Worked Example Effect )

43042 1o (procedure knowledge ) » 3 ¥ 3E ) on 4 R AT ) 3 0 fR et F 4
TERER AL R R B DR AN F T R M ARArf g R 1 (PR R § b
AT RA A B AR a R P re R e
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3. = = F4E»c/l (Problem Completion Effect )
llF-rmzL:I&—F;%\mﬁ},i—'H}??’m%-r?::»;?“ ,’E:‘g«}bﬂig{\?,’f’sg

st GRRATE g e m R BAEALL 1o bleh- IR0 WEOTR AR B IR A fiRiE

[
|

4 i 5

FIT— AR F Y F o e T BB Y KT G TR Pl Y o R

bl

ok Ao g dmare %k (RmEaE > 2000 ;5 Sweller et al., 1998) -

4. » 37 R 4 s (Split-Attention Effect )
TARTAR A Rl SRR Y s B §E A 6 S AT OR R
FIRL P pE AP e R R TR e B B K L B RN AL
HAR 4N AR RFOTA L 0F w4 BT rbi\j\, Fa K41 A
AR e e T R R ARG FRAR L TERES T PR
B FFEF R RSy RF L F T AINTENEL S N B R A A
AL EEE VU Kf A deidas? erpc & ( Mousavi, et al., 1995 )

5. 25 ;% sz ( Modality Effect )

Mousavi, et al. (1995) = 5 #& % » 2,8 Hd A 401 3 4 s ar i d) o Aur
AR Ed SE P GREZES) AR BEFATR, 7 o L (e R R
PR LB e el AL R 4 gk o

L FRRIE S TARE (4 BT 2 F) B (40 30 )

Bf ot EYHEME 2 ERE S N LR
AR L RS FL TR T AL T AL A ks, -
EEHARE Y T F ROLE - F SRR O el AR B
AT > 7 e 1 (TR TR 0 AT MO BRRAT 0 2R Mayer 05 4
WE Y EG PN R e R FL L ek KA S LW AP F L R 8

Sl MR REA BT A R RNk 0 Ak LR F o -

-

6. T4z (Redundancy Effect)
BE R IR FR A F AR RREY A G ERS L
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%‘3”—‘*‘%—:{:}&9? - ’%F&ﬁ?f’ﬁg%’ﬁiﬂl‘“ Benim 2Lt g ot e g F ¥ sk > F a ¢
AR (P M > 2000) Flt R FR-FMETE ?fﬁﬁﬂémiﬂ'ﬂff
ESRIE Tl SREIE 1 N IR - = e AN i}b?"%f

\.F\

F_L

P
14 4§
Gl

s

3
o

% Bobis, Sweller, f= Cooper (1993) =23 ¢ » #- ] 84 4 23 o (T A F h
F o — BRI 0 R BB A ARE AR E o R e W A E - B RS

3 Shee FhE BEFR RS MAUNEY A B F Y F ARy o

7. & ¥aouk ook (Expertise Reversal Effect )

B At R Tl Aldp L i i xvf\s\i* REFY FAG R R
g g omgirasoc, A1 24 f 6k (Kalyuga - 2007) - 5 5 aF 6 o s £
A4 R 5 B RE o Mt TR ﬂ‘ﬁ*‘u’i‘ﬁ’?# o R Ao 2 FR
FREERE T URAB LB AR DR Y H odoh AORPR S BT R EF

BT R AL E g2 F R /ﬁr/ﬁr%G\ AR i&ﬁ@;;zi:}ﬂ, FRIEA TV .

mOUHR R AT 8 2 s R R (R~ R % 2 LR X B anvae
fOF RN B R R A LR R 0 Bl G A gReRaE dp e 4 R e
F L AR e e iSRS AR B SR RUR > AR R G REEE § e
R AR R R F R 0 R A T R AENE Y e 8 Paas v
van Merriénboer (1993) # 1 7 ARAL i 0 ¥ s 258 E 2 k5 @] (Efficiency Graph)
KBy 38 4 o S8 R g dsnicf FE 2 d»‘%ﬁuki%/w\ﬁ;;ﬁﬂ = Z ~ #<(Z score) -
Wi isz p AN s ZpE o o B XFE S ZAHa e

Zp_ZC §
EZ—\/E (Zp: Rl Z2# Zo:wmarhmZ adk)
X-X _ )
Z = S (X Rhiprde X @ T30% S:LEy)

BEFEV LRI 2 s B R e (o0 Zp) EWE A LT F o
iﬁé‘; P FE LR 8 Y seFend o 4of 1 (Paas, 2003) 0 #r ik & e R P 40T
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LA &mf S jk i~ iGaamf dr o T Zp>2Zc0 % E>00 5 F F ¥ ocF
(high-instructional efficiency) -

2BF k7w Sk f FES T T Zp=Ze wE=00 ¢ By kg o

3.C%: %ﬁxt&s\;‘f&,,}\i% S BmAE o TIp<Ze %R E<0 L ME Y sk

(low-instructional efficiency) -

AT HEFHREAGE A RR R APRE TS H P RS TR
Rjgigd ~hp 5 o a4 R T - i A
Y4 &AL LR ‘ 70 o P Aok EF L R def
FIR A TE € Fleh A f e e Ao m R ] N LY
(Clark et al., 200

B 15y %5E (E
FA kR 7 Cogniti
theory.” by F. Paas, J. E. Tuovinen, H. Tabbers & P. W. M. Gerven, 2003, Educational

s to advance cognitive load

psychologist, 38(1), p.68
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TER - A CIEE P A A BHEE X R ZEREDe R B R E
G b d o BEREH A § H - F R ERY T R A KA Ao &
KER > Fak F2 0 Y Ay - TR T PR %#A%ﬁﬂ‘u%f"?ﬂ.%ﬁéiw
FeARE B G E Y A G oY 4 e B Y A AT Ap B e0iESK T - Paas (2005)
BONTEYHSd RN e

I=—7;—(zw@w$$zgﬁ Zo i WA p iE 2 A ¥)
X-X = N
Z="—7— (Xt R#rE X :THRE S HEL)

>

F Y R 2 ERHAoR 20 B2 gl 2 Aok w2 F Y xR/ T & R &R
P e
LD % * %ok FEGRAL IR fel BT 2o+ Ze> 00 5 1>00 5 5 8V £
( high-instructional Involvement ) -
2.E ®A A S ok FRGRAE | RIS e T 24200 1500 5 B
3 F % &7 G“ﬁf‘u’ki%—%i’é&iré e efrih i W Zp+ 7. <0 7 I<0 3 ME Y

(low-instructional Involvement) -

i 5 WG B EA L TR RAEE Bk 0 F RRY 0 A deeh
st BRALZFAR P RBP4 RERLA T

®

BRIEANE

W 2533 s iR

FA Xk 7 Amotivational perspective on the relation between mental effort and
16



performance : Optimizing learner involvement in instruction.” by F. Paas, J. E. Tuovinen, J. J.

G. van Merriénboer, & A. Aubteen Darabi, 2005, Educational Technology Research and
Development, 53(3), p.29

CYRERUME SRS PR %A&@m%ﬂf~wk’%%&%?ﬁ#w
o s R4 E R B AR G R BB VRS H Y R0 A4 4o 30
4ot E A PR RL BRI YR T LT ED B RS 0 -

¥ BRVESFEI=Z0-E=0d ifE ML ET g o r B R, g2 4
BB o RPN B e M~ RN R R MR M~ T IV A4
MArF BN od b7 s F 2 RB(FRDEERGEF 2 T RBA(ERIDD E &7
A5 (Kalyuga, 2009) -

a
w

HHE
AN E

£
BARANE

W 35y g ﬁ“%x/\é\ﬁfﬁl

8. 4531732 i (Guidance Fading Effect )
EREAY T IR ERF DT LS RV E o ARG P RAHF AL
B 5ot PP AT R TR (T DR R R F Y F B R @an o
WP F A g Rt ARl o A2 B EAmE Eo ko T RERT R
A RSP RS FREGERANEE -
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9. f& f/l (Imagination Effect)

KEERY FRREYF TR, - BERSME BV Songn TRH R
BRI L hE Y F > T L B ifoc/ (Leahy & Sweller, 2004 ; 2005) « A £ f8 i
s B L F Y H i PelRe f g Mm@ Ay B o T RIE fom a2 -
Flob & ArE KB Y K o ag PR3 o ke = A0 (Leahy & Sweller, 2004 ;
Sweller, 2010)

10. p 2z (Self-Explanation Effect)
Th AR A B Y - BATAL e b & RS Y X RS A o
2 12 & e A ¥ 25 (Ruth Colvin Clark, Nguyen, & Sweller, 2006) - t iE #2 4% 49 51 %
gy %‘EE Bee P aip b B A HE 2l B ook R B AR Y 4
ARG G AR A T E Y F R el G Ap M e AR B AT

11. ~#% =% 3 M3/ (Element Interactivity Effect )

EERP plArl i LR RAal o el FREARE T T
P RHE T EMEY A N A FEd B AE AE o
LI T AR Tl By AR A MR P s A R iRGe FA
Moy F]Pt Wl P AGRATE AR 0 R R E AR L (ERR R RIEY
% i 3 4 (Leahy & Sweller, 2005 ; Sweller, 2010) o e § ~ % = 3 2 3 8% pr > i{ £ 3
B ASRATE R FRM R AR N E T M A AR 0 R

FRERS QWL Frafa gl > #-¢ $15 ¥ 2 =~ e (Sweller, 2010)
AEF XTI ARR DR LB R ARG g Moo AR hgch o $ L g e Y

ﬁa;@%?;;é%éf e ;fzﬁé%?%;t’uﬁ:rrga%ﬁa—g@%?s;éiﬁif e

)

AT AR AR MR A AERs T IEH ARG H -

12. > ~ % »cj& (lsolated Elements Effect )
PAGRATE Ar T S Gy PR R T MO N AT FATE R TR Fehe

FEMMNF I CER ISR DAER O OHEY 0T FERML F A A
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SR CURCEE R S SR O S RGEAE E Eal EURR LSS
EE S SRR SRR SRR R fe t RN G VR SEOb B R R A fe
B ®37 R FEHaoHe (module) » £ #dicBHCie @ B S K fh

ﬁhﬁﬁﬁ’@?%%ﬁLwﬁém’@ﬁﬁﬁﬁé%ii%ﬁ@oﬁﬁ@ﬁ{*&
PR AFE s ERAF NI B B R 2R R P HREA P A FRE

T N R P RS S B P R KPR SRR A AR
PE it TR ML AC) FREY { AiEr o B E Y 2 (Sweller ,2010) -

13. % %8 -4 2 > i (Molar-Modular Effect )

AR (Molar) Ar7 B e gl » B ALen 3 S B0 - K 2R RS
Vo " R R R AL S AR F G R R B Y N ER R i S
FRIIEE A2 > F S FN AL o EREY &t - LS RITEF 2 0 Ao
AT LR e fice (Modular ) E¥Ag peinfd i A a @A L ] 5 RAERX AR
B Rl iz enfg > & % (Gerjets, Scheiter, & Catrambone, 2004, 2006) > # {s £
e e NER R EREY e AT 2 PR E R —fe s g S 3t E
] (Worked Example) » H 24 &2 b2 = % s fi4p 12 »

14. % i >z (Variability Effect )
R Epie b B RO REE Y F o MR AEEE o wt Y
BA G o g R hin Tl R AR TR B e a (T bl
BEARH A B Y AR e A f g o e dry BB Y RM ak o Fpb AR e el

Fof AL AT f de o @ 2heh pitae f g (Sweller, 1998) o

15. g »c & (Transient Information Effect )
PR T & s - A Y il % > Edpir 1 1Py R AW AR K e
R R e N G e S TR jfu,ﬁ % % B (Sweller et al., 2011) - % & ¥ F pF5d 4R
- REFdgeraifepp oA 23550 (Modality Effect) - iz £ Leahy and
Sweller (2011) ¥t | H 4 chkFEF %1 ¥ FR > TEBRER LT A NE Y 2%
HENPERTARECRE PR BB RTT G AT BRPTAAEZET R 3
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o pErE Y 24 A B R g AR TRl F R agd AV R
Y TR TR AR R P pa T M B s 4 o AT G b g AR e
#®2 o BEL “”B"?F&F\’V‘ﬂ“%‘f”—‘ﬁ@;zf BErL 4, o

2-1-5 @ivf FRGHIFL LB

AL 2R BRFVE MR 08 ERM R PR ASULL 4 Tk AR #Ap
MEv hERAZRF ZERT WA PR FnE b 5o LR T %
:t&? R S AR AL VR AR it St o R R L
WEFLOERRF R - E s o KT kR HR 2K o

I zelp x B AF g Aojbdr i SR TER] 0 g B < e BB TR A
4R PN BT R o SRR R i SR MR S R AR WP k= £
Bl a3 Kok > B R MARRT (B8 F 508 KR f jmend e

2-2 S BTV 2%

Paivio ** 1971 & # ) g5 3255 (Dual-Coding Theory ) - 45 91 4 255 & b = 4rx

I ERD AR A RRERI DT AAECCRE R EIERY AR EE K
(verbal system)£: 2L-2% < & si(nonverbal system) o & & BFig * gt 3 % SedRqc T 0 €00
Hipi* e f g e ko WD # g ok - Mayer (2001) & § - -
WG A#H K& 5 EAEE Y 12245 (Theory of Multimedia Learning) » #- % 4548 8 ¥ 2 &
R FIeRTEY  Flt SRS Y AL L A ¥ (dual-code learning)  fid i
& % (dual-channel learning) » #& % &-%8 % & #-%+f 12 ~ F (words) 2 B ¥ (pictures) £33} 3¢
TRAE Y F A E Y g ke F R F AR F 0 BRI WY

(bof® ~ H# WE)EBEF Y (o P B F %)

AR TFAPE I HMEY P U PP ORTERTBELEEFEY > Mayer
FNFHEREY i el 40
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ST B AR BRI Wi

% 12} = r ".d& j—E-‘— N = A
TF — & = A
b FoEs
8] e Bl % _L PR i kid BB 4 3_9_.%\ B A=) | |
;218 ; 218 ,

B 4 5 4R F ¥ L5 dnn e i)
FHL %R ¢ 2z p Multimedia Learning (2nd ed.), Mayer, 2009

1Y F Bl s Bl gd B E
il

I

W 4 Al ¢ SR R TR R
.

PPt AL E AR TS0 HE (T E B S L S AU T M A 2 Y ok

R el
(1) &P (Select)

A R F WA S FES e FEW R

e o % e AT
(2) = (Organize)

L A e AR M IFRe R S SRS - BT R SaE e F‘“‘;
% 3 A R rﬁu -5 -2 (situational model) » ~ =37 < {e Rl = fE 55 i

(3) & & (lIntegrate)
B irelid 2 2 o < A B GACAEB g R e Rt M iR AT 2 i

PR SRR o T L B PR

2-2-1 B Y BEH A A ER

Mayer(2001)4% &' = B 7 B 5 L300 5 ¥ 32 40IL3h ik -

(1) g 3¢ 3k (Dual Channels Assumption )
EAp A AR R M FHE R ERDER  F AR IR LRIEEE o &

War tahFE i REFr i T AT R -
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(2) 3 "% £ 3K (Limited Capacity Assumption )
doleindr g AR > Fls 1 ivRanE £ 'L 470 Mayer 3G AR S B F i

R ARTLATRE LG U R A TR R A1 i .

¥

(3) i #~ A2 iz (Active Processing Assumption )
FomoE R i, A i\ﬁg A B0 R (T IR AR uéﬁfrw - R4 e A #

—

FJRe FARTR CHE N THA M KL e R DT ARG A

2-2-2 FHMME R BHmanITE
Mayer (2009) 4 #15 ¥ B4z 7 F = fAsnird i@ 350 § % 5 'L (TR T R
Flm A 2 Rav g dg o A i deT
(1) * A+ i? (Extraneous Cognitive Processing )
BVRAET > FIRKE R v oo a1 (B elRipcteng g AT F 0 E Y e
FRPRE " EREY %A 5 blirbga b EamE S L A 3K o5 g
AR ELEDP T  REEY BoneRAR -FYRB Y7 & - AP FIRf

frIm ¥ ik hiRAv f g o

(2) ~#penisaI2 (Essential Cognitive Processing )
TRAFH A b s § o R AR NG R e PR R ik
B § P AFRI M R DRF FFY FF 7 & AR A oAl

T By saeREARRE S RE Y BH TR A PR Tl RIS D

N RRLATE E o

(3) 74 s rrJd2 (Generative Cognitive Processing )

Meitor 3 (e TR FAPE S SREY R {0 BREMLA TH
RN R R Rell ol Ri b B e i oLy S i R REREE (e
HALEFEY G VB YR i B - F YRR ’b’ﬁ &5 e p o P -3

S

St
S

AR ANIRAT FIRH Y a4 e g e
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2-2-3 S HMEVRANIRERIRA

F b 2 fRAvRIE Y € b G LA Ae R 0 47 Mayer (2009) # 4 0 = of
FOE M AR AT AT S B T A R SRR AT AT Y R ST A GRLATRIE 0 5 S R R R

Bl o S 4o ol
— L R AsRAvEgE T BRI R P

1. - %M & R (Coherence Principle)
5 BA ORI T B R R RT P ARE B Y F ] e BFRE~f Fligla
ﬁ’xgmg B g (A B 2 U'%mF’ s ALY 'fqz/——:&J m ggfg_@gsaa - #'ﬂ“""‘ ﬁi?{fi%‘

e S B S A B GIERA] 0 G RRE T R Ml g S KA

2. 2 5.k B](Signaling Principle)
SRR Y o TN R At » BEL I R4 CELE Y F T E A )
FIEPRALY c B R T DT HE 7R AR IR - TS pgpd ~

A S IE i . S

3. £ 47 /& Bl(Redundancy Principle)
Pty ttzRite TRt 20 e Yok gt TRIGA TS - 3 E
hE Y sk 4 (Mayer, 2001) © F15 Bl s F F 30 A d AR & T TR0 B4
FAREDE FEE A RTEY -

4. 7 #3117 Rk P (Spatial Contiguity Principle)
SRR ISR CHETY FER G B BRI NFE S
B F B T EE L TRRTRE M E Y otk o

5. P £37 & B (Temporal Contiguity Principle)
SR ORMERT Y TSR RS FERGFRFIRDEY 2R A
EREY sk o FILFREB Y BAEER L FBELT G UNTRL BT LD
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rh:“F{\—F‘qL i ; 14 ‘fr’f; ‘g‘rhp\ ; ,,-E@ , A4 mvufr'é /{'r °
T AR AR s Bk R A

1. » &l & B (Segmenting Principle)

FHRHPN FHEY F LT T R A B R RV EF AT
PER 1 TR BY E - L REH O RS E LT PEKH B Y ik gt
§E ¥t e 5% (Mayer, 2009)

2. g L3k Bl (Pre-training Principle)
FRU M F AR TR AR 2 a0 AT M A A ek G L
FEFEY P& Y »cdk #iiF (Mayer, 2009) -

3. 4538 R B (Modality Principle)

FOHMRVAFRFEZ R 3R 2 Mo NREFA N0 FYF ER
AL N e F R RE > T TH G 1 TG ar R ki TR
& enB g =% (Mayer, 2009) o 5w F & *ARSE ~ BN B )N aRuAm R iR 0 B0
BERRY TR LR

LB b A SRR AGE e B R A

1. %448k A (Multimedia Principle)
FREEIRY FER N s SR > &Y a3t 8@ % 2 3 et (Mayer,
2009) » FE v FEMGRBEER L FEIE LG HRGHT L FRE R R

2. 1~ - Bl (Personalization Principle)
KSR pE  Hp 3eonfd  ah i r v 3(30 )R F(F %)
BR7 B o e S AR ER T IRESDFE R RREY F AL R KH

i

e T R A RAEY g
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3. #+ &P (Voice Principle)

SHHMKEY e F (30 ) BUEF S AL en T A RS RS R

4. Bl B (Image Principle)
BE M AR AR T BRFRANY 0 T - RERP] 0 dp S S MR
B G2 FE P RN Y F Wi B4 8% 0 0003 3 RpF B~ FH

o W RH AT et hiRAT AT » AR L4 A e

2-2-4 ﬂmwgsﬁﬁwzuzfgs
T A RMEG o S B ELE KT R TRRA Ao E
1. - RHERA ~ B R T @bl inad .»ébéx;fo
2. RERRA R Y F S ARESREL . HIE S g § 4 YRR L
3. s R A TEPFFRIT AR LB ARLIF o £ F K A oo
4. EAFRA SRR R F ThFaea | il - REFLFN -
5. FERVRRRA - AR ERELwm o EBFAFABIFY CREY K
E B FEA S B A ke

2-3 AR A BAKBHF

L

AR AT ,);-w,s o BFAILD K L FERAE Y DG A LR Y AL

BEr oo i B SFEaniEr > BRINA T AR AT o LR 4 RY
AR AREAEEY 2oxind B B A MARFILR A RS LR o UF R
KF o AEEE T R ARY A G AREFLIRREREY IR LY TR
LA PERED ST ARE L P AL BRDE T o A M- 2R (Medina
B (FF) ,2009) » T RA WAL HOF BLR 4 o

FBMLR A % TiEn  (Broadbent ,1958) fr TiEH | S A o ik I A0

B AR A F LG U AR E - R W - AT SRLRLLE  AF L
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Ke g g >

i TRl & Pg B2 o S:EJJL%—‘T’IW pm’«Lp:.xf; A "’ﬁ/lfg. 4 2 ':‘é"g\,/‘ e b'Li'q}s rﬁ;ﬂ‘ :?:.sjﬁ'gg; A
ﬁm’aﬁﬁiﬁﬁﬂiiﬁﬁiﬁ@—%ﬁﬁ’@% Fa b ez o T B HER
POoTAR R Y ERE  NET VIR L ALt w 0 A RAY
it SR 24 TERE ) Y

o mr bant Lair2 1

é“?} , /)‘l"}; é@/@oré’ﬁﬁf;\J E:‘»:‘%" r/j__i,J K5 4 —51\

SEBETR ML e - H AT o TR ) AR TR
SHE R E 0 A A A AT 18 o 0 AL L AL T ’faﬂéﬁmm;KVﬁ

TR

>

—A

-

%
s

A
-

=
-
C oz
g;
)
Wik
F
‘}9
‘ﬂ\v
=
(m
B

Tl e E B LR A ,]*n; BEEEH
%ﬁorﬁwwﬂ”‘&i*ﬂ’%v g - R UP Sl SR VR LR L UP e
W dwerRdZ 0 B AAE T i TR ehRg® o 3 2 R (E % 54, 1999)

FrEHEIR? - L RBHFHHE G RPEHE

\v

T B 35 T2 o TP 4o

1. & #p 12 34 (Early-selection) (i g2 #%)

Broadbent (1958) i A eni g 4 7 £ &3 'Ly Fp j*‘uf%d@i/,ﬁ;%— o T
- AR LR AL RRFRLR LR w TR Y T AR RS
BORRG LA L AF AR 0 2 2 LRI A i

Pt g ks o] 5

&
&
1

(u‘n

/

=

e

W
[

: s ,
] K. >
. JOB [ | & Nk )
G ¥ % % (i HR) RR
T &
I . % n
W 55 HEHITHRJILN
FH &R ecp FAAA999) c MEZFZL S > 30 (L) AL
- AL EoREER AR (F 296): o7 tifin e (e dag 4 v

Pk B
2. 8.3 12 24 (Late-selection) (:E # 723:4)
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Deutsch, J. A.£2 Deutsch, D. (1963) %5 * eA R 4 % & 2 & *Led 975 o2 “N»F
MR BR G ER G L AR R TR Hadl &0 T - PR ane ol EE A
WRETAR AF4 s 2 o L a2 6 RUEER L R ot L e - Hege o
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