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=4
VA nff

—  MEEEMENE

SE B 2 # (Augmentative and
Alternative Communication, AAC) 2K &
Bee it e EE I RE ) R BN
BFEWIWTE SR GiEAD 25 - 2000 - 2001 5
B 4 HE -~ P OBH HE > 2008 ; Barker, Akaba,
Brady, & Thiemann-Bourque, 2013; Binger,
Kent-Walsh, Ewing, & Taylor, 2010; Cosbey
& Johnston, 2006; Drager, Postal, Carrolus,
Castellano, Gagliano, & Glynn, 2006; Emad,
Stephaniez, & John, 2011; Johnston, Reichle,
& Ecans, 2004; Mechling & Cronin, 2006;
Trief, 2007) - [fF AAC FUffF % » 28
BHERMEAFSE (graphic symbols) {EFs
e HE R e 5 B SR RE AR - IS A
{5 I B A B sk P F R AL A £ 8 - (&P
FroR e Ry e R S EAE ) AAC IFIEH E
SN EE 5 (Barton, Seveik, & Romski,
2006; Beukelman & Mirenda, 2013; Dada,
Huguet, & Bornman, 2013; Schlosser &
Sigafoos, 2002 ) ° Emms Ed Gardner (2010)
P R B JE 77 9% 2 AAC B & e AT SERY B
R HERAREER SR - HEH
AACHIEREREM S - 2 —MMHEEEH
BORHYZER -

Nim 2R B EER
TR SR 0 HE PR B BT - A LR 5eE A
FI B R 3% a4 B PAE - B RE
2 ~ R BEREEE ~ S IR A B R e e < £
AHHEERE ST B R R A Y AT
Fo CE#D 25 > 2001 5 BE M 2002 5 &
Tt ~ [ HA B4 - 2008 ; Angermeier, Schlosser,
Luiselli, Harrington, & Carter, 2008; Charlop-
Christy, 2002; Stephenson, 2007; Stephenson

& Linfoot, 1996; Tina, Annabelle, Bonnie, &
James, 2002 ) 5 tAFERE A EE AT R ECS
FORBESA BT (MERE - 2R K
HH H& > 2002 ; Rankin, Harwood, & Mirenda,
1994) 5 E#B5rWt7esE AR FI R 757 20s
BRGER S - BEEREAFIF (Beck,
2002; Chen & Wen, 2005) - siFZRIEB#%
R =R (ZEHER » 2002) -

P s - BRI S E AR - [BEE
BB RE 2 At S AE e iy - ZEE B A 3K
B E - EEEREEENEGER
MBI IRRHIRRE (Payne,
Whitehurst, & Angell, 1994; Snow, Burns, &
Griffin, 1998) - fEERRTZE FIR RS 5L 2K
B b NRCH G I AT SR R BRIy
F1E27E (9 41 # - Sandall B2 Schwartz (2002)
IR fEMEEE RS - BRIRY AR
T RAEMR CEEE S » BUEDIOEE i
FOEIF - BETANZEE A] DU I Fr B8R 5Ray
TR TR 2K b Bl R b S [F] 22 By A ) -
FHEEFT R > BB RFSRA 60 ELERZE - B e
Hij Fl B B -

EIR AR 53 289 SR I R 3% v] DAL
BhlERE s - ETHEE - BEERE SRS
PRI B T B @ RE IR F-RE S 1H
B T AT R e Ry — &R 5 > T ATaERYAT
e fR 3 (stand for) Hi5:EL (represent)
8 R W) (referent) 1y R PH (Beukelman &
Mirenda, 2013 ) < Beukelman Eil Mirenda (2013)
ks BEARFPIR R AR R YIRS R
P B L8 B A5 (9 [ 7 o Alant - Life B2
Harty (2005) JRfEHIETFZ AAC JTTHIRIFZEE
B A SR PR B AR R A R e
TERFSRERMAY P S - B R AFSRRY
fiEl e A3 (iconicity ) R » —EXEIFEH
BB LIFE IR -

Lloyd B Fuller (1990) $& H 77 5% [&] £
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F R (iconicity hypothesis) -~ 8 5y ] £
REMEESHETERSE - Redie R RT R
FERTERIRHAR - REORAVIEI G R B R R IR
fRRPIERIRR 1% - BRI Bt R PRI A
L 2 B (Namy, Campbell, & Tomasello, 2004;
Schlosser, 2003) = 15 5% Y [l 4 % 40 [A] —
A LA TR A O 3 - AR BREY T TSI
(guessability ) RJ43 FyBHMHY (transparent)

BHEERY (translucent) FIEEERf#EAY (opaque)
ZHEAR[FEFRRE (Fuller & Lloyd, 1991) ° Ff?
FERR EHE R LT 2 BT IR 2R Y H A
Z— AL BESMIEE IR R E R
—[4j@&E (Fuller & Lloyd, 1991) -

TEA BT oR B g R 5 » 28
W e R AT SRR T R B R BT IR E Y
HERFR - HAr o BERYIIE LEE A R E P
FESERMEIR 222 (B2 Alant et al., 2005;
Angermeier et al., 2008; Burroughs, Albritton,
Eaton, & Montague, 1990; Ecklund & Reichle,
1987; Mirenda & Locke, 1989; Mizuko & Reichle,
1989) -+ AERFFEHH R B RS ST T R
% Z TR (B4 ¢ picture communication
symbols, PCS) 152 8 il S f: - SR A
OISR BT IR TR 2 B B %
AUFREREL 2T (M ~ BRIANE > 2011 5 &
M~ BRATEA - B > 2012 5 Alant et al.,
2005; Angermeier et al., 2008; Luftig & Bersani,
1985; Mirenda & Locke, 1989; Mizuko & Reichle,
1989) - {HS NFETHYE » B EAEE (5
BEIEE ) HHA AR5 IC 38 AT H v i B T 1F
S N AN 3 R e N N N E v e
FHRE 2 e e i (BeRFaReR ) HRER
PR RN E R BAER ?

eAb - BERRE R A SR T R B A
TRy e R BT B S B T BRI e —
B2 RFSRICREE R 2% 5 B E o R
B[ 0 R IEARGR - HIB0E AR

% 2 MBI BUNE R RIE L - fIA
EEREHER (dual-coding theory ) R8s % HIR
BRI RERBIRREE P O E Ry R
& AR ETER 5RR PR LR (Paivio,
1990) ; A5 LEMFFERE R SRR T R B A
R S AR E R B AR (SIS A
2012 ; Alant et al., 2005; Angermeier et al., 2008;
Mizuko & Reichle, 1989) - SR » ZHH1EfTHE
i (cognitive load theory ) AlIFE Ry ASHpZ B &
HHREIEIR » BN ENEe SR EES
MRS - HREGEE - E LFCEAE
BRATHTIR T - FEREE T R A S AL A% 2%
fEITR » Ao EARAE A AT R
JI5 B TR - AR BT SR H e 22
% (Sweller, 2005) 5 thAFLERFSERE R SRR
HEZarBR (FFF L PRanE - 2008
B e Mt~ PR BA H& - 2011 ; Luftig & Bersani,
1985; Mirenda & Locke, 1989) - K[t > H &b
T — S R R B BT AT R
BRI -

B KERT AAC [EITEAFIREE ERIRHEART
7t ¥R DSk - BRI T
AR HESZAENEE R GIEYZE
2000 » 2001 5 =& 0k ~ BREARA > 2008 5 & &
Tt 5 A > 2012 ; Alant et al., 2005; Angermeier
et al., 2008; Emms & Gardner, 2010; Fuller, 1997,
Hayes, 1996; Huang & Chen, 2011; Luftig &
Bersani, 1985; Nail-Chiwetalu, 1992) - 4X[frj »
ESRTTERTRERINER - HREE B EAE
BE (HEHE) BIPRRRIYSERSR - D
B SRR > AT T R AR EE (5
B ) BIEFFRIIRER - AEER 2 EE
FESRICERY » TR I AR 0 R AR EL B
Fofr] 2 A0{rr 1 B v sl e o A e e - B
1ERE H ARG ? DU AL BERE 1T R A G
TR B I FERS IR 2 A5 A PR 2 58 L)
INEAHZEFT BRI FEES -
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AR ISRIEAE R EERI E R
—HEHES - W TEE AN R R SRR e
o DEBAERGRERB AR - &
o IREE (eye-tracker) HH P HIZRIART R
BT ERYAE R (BRI -~ ATHER -
2013 5 PRELE ~ FEETE - BRI - 2010 5 22
JOIL ~ BHADHE ~ FEShZE - 2005 5 fEEHE ~ B
ERE > 2012 ;5 BG40 ~ BAHKES 0 2011 5 Burton
& Daneman, 2007; Chen & Ko, 2011; Feng &
Miller, 2009; Rayner, Chace, Slattery, & Ashby,
2006; Schoot, Vasbinder, Horsley, & Lieshout,
2008) o EHATERRBI BT - WFFEE v L
ERFF L FBNIRENTEAE - RSIREREEH Y
P B ~ BN R R B A e R A
PR AR 52 3 A PR R B T A SR PR Y 8 e B
BIWER - B2 EE e x
FINRENFEAR » REF D R A 2 3 RN
FERE - s Bl i B AR S RE U BGRRE
JIEA RS (RELRE ~ BREME - 2012) -

Rayner A (2006) fi 8 AR &) % -
AIDUR T (saccades) ~ &Eibd (fixations)
FIEREM (regressions ) —HEEFAMHYEE
TCFR - MFELL T IRREE AT R R R IRERR. -
FHA IR B EERES RO R 52 33 11 B AR IR O R B
BERERE - TROLHIEERE DL TR © 232
T RESINE SRR AR HENE R BERE © W LEiR H
SRR RELRRE © SR YR B i A R 1
TBIE ? e SR AIR R Ry fr] 2 S0 -
(]I Schoot 5 A (2008 ) 5 L5347 /N A2
FERR B e IR RS - RIS R RS
FIFR LG TR PRI e B SR Y 22 %8 - KT
BRELESE A (2010) 5 H B P9 {ERERERE JJHK
Ao BRI EEE b o E R S DR B Bl
TR RINZE - ESMOBFFERE %
Bl BRGERE e o e R B 5 B — e Bl Al
REJJERIAR  AERATE A B RAVEERIKH -
BIGHIFRR ~ B 25 G K BRI 2 1y [ i

%% (Rayner, 1998) -

B e E R R R
TEREE T ETE ) B9RB LR A AR T X
T BRBI—ER ? HRERAIDIRE R R Ry v
BB RERL - R (SR M
B AT oRi - RRENAY FEAR 2 75 B [R5 P
P57 K AHHTEE AR E Bl - DASh 5
[ B R e S HAG 4 e R e 9 52
PR HAE BERE E N R AP IR T SR A i 7 S e
TERF RIS A= 52 - DU REE— T g
ENEEE TR PR B B FTRERR 4
RIS AAC HHEARSEC 2 -

= R ERYEGERE

gy b3t AW H e SR R
SR B R IR SN 5 R B0 5 4
e R Y P SRR M AR Y 2
5o IR R ETIEATT :

(—) BRI AR 4 52 K B3 6 4 52 4
14387 R 95 7T 32 R AL 2
BEE  OEREERET
R

() 98 78 A 0 5 B 38 36 4 5 6 -
TR R 9 T R B AL 2
ST T 2 5 5 L B B B 2 5
HRER?

(=) 22 AR 4 50 R 3 36 4 5 s
TEHH R 5 R 70 2 B AL 2
S AT 12 S 5 L B 7 1 B 2 5
Y

(V) 28 3 4 4 52 B B3 76 4 7 4
1 4307 7 R 9 7T 32 R AL 2
ST R 74 5 5 AR B LB £ 2
IR 2
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M RAERES

— » AAC B FFEREBE BRI 52

Alant A (2005) FEHIEFFZHR AAC
JIHERIIRSE - R R SR A AR E
SRR A B RF R P 2235 M © Bruner

FRRRIRE BB ) BB R R 2B
BEREART R E R ERE B - WAk
18 P B2 Sl B AE AT R R ARE S LR
liEFF (Fuller & Lloyd, 1991) - 4% Bruner (1Y
RECRH - EEIFERERE R - HELLSTE
BfERE H R A s ngasBe g2 E » i
REFER - HEEER R ETEHEYESH
A Guip % - 2K 1 AR SR -
MAERF SRR B » 5 i PR RE S H Fh SR AU T
SREETE - MRS T ~ M IEE SRR
TEREBINLH (5RAEH > 1994) -

Fuller B Lloyd (1991) $8H » #£9R Bruner
AR T B AEIRRRE AR SRS » (H2
1E AAC U - BETE R Ry 2 Rt v 2
AR 7= 2R ERESE (Barton
et al., 2006; Beukelman & Mirenda, 2013; Dada
et al., 2013; Emms & Gardner, 2010; Schlosser &
Sigafoos, 2002) - HARZ [IFERESGEESHE
FIHHERGI S » EIEAFSR MR RE AR
Erai=E 3 K i Co S S ase: Pk = )
B PP R ARV JIRE T iR s tsE
JERFSRAE R o LS IERF & Bruner [ B)
TERERIR BRIk -

Lloyd il Fuller (1990) 38 %y &l JE A7 5% 4
eHEAREEGERE > BEERERSE
ERIRAR - AR AT R E Gk R - BF
WS B AR RS B I —(RE% (Fuller, 1997,
Hetzroni, Quist, & Lloyd, 2002; Markham &
Justice, 2004; Mirenda & Locke, 1989; Schlosser
& Sigafoos, 2002) - gL E - ATRE R

WRIFE R A B AR - BT %
B HEA G (Angermeier et al., 2008) -
Stephenson (2009 ) ¥ ks AT oAV RG22
FrFaRE Gk e SR LS - ¥ AAC
M e B B - MAEEM AACHY
iR BHES i aeC EPrraRsR
BHEM SR B RS  FIEERER A
B2 B 81 ( Beuklman & Mirenda, 2013)
RIE » 5 AT AR BB A AR U
BRI Z A RBFFRART SR - 32
BTN EEE LB RFE - LAERE
A R A B2 A 3 S B R B Y B R ROR

( Beuklman & Mirenda, 2013; Namy et al., 2004;
Tetzchner & Martinsen, 2000) -

MAEPRE R SR GR B Fe s - LAk
WA F BB RF R R A R R 2 R e i % >
41 : Mizuko Eil Reichle (1989) DL 21 i ¥ 5
DR EE Ry 3.19 BRI R ¥ 5 » $RET H 3
Picsyms ~ PCS ARSI A5 557 S & 2 74 5
e S 0 AR BBIRT R A R A
EF » 15443 L » PCS Fll Picsyms FLARSIHT
SRAIAMT S - BRERCIERIERB E - 15T
BHUEBEASY » A& AE Picsyms (IREBLL
T RT3 £E - Mirenda Ed Locke (1989) HI|
L 40 R MECIEERE S IR R B G
PRETHE 12 BRPRRII e 5 - AR
B BRI BV Rl s AR ST
R R SO AR 72 -

LA > Alant 5 A (2005) DLHE 5 B fff
g7 0 HRR 50 A7 P B S AR ) 59 L i B
B4 > BHAT 51 0 A5 5% A CyberGlyphs £F 57
AT R PR RO OR B I 722 52 - WIFSEAS SR TR
tti » CyberGlyphs % 57 A1 51 T 75 5% 45 5 52
B H R EREEHTERY - RE
CyberGlyphs R ZIIEARR » KL -
BRI BIPRNEEE NS - HRE S
HWELERIMGECHR - Barton S A (2006) HIZELL
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VY PERE RS R AIRE = BRI B RIS f R B 4
PR AT AR S T R SR AL lexigrams [
B RH SE R R TS RSB
SRRV R (R e 2 B A2 i A
JErFaR ERVERE R AR ST - FFR
AR O =SB A R - A
WP B 2 A B A R LRI A Y
FPREE O =S -

BR 7 LR AS [R5 5% B9 P ik B g
Sh o IR BRESEFFRE SRR ETTE
3 R SR B A RS E K
AT B2 o A0 ¢ Luftig B Bersani (1985)
DL 65 fii RERSRESEAE Ry » SREATTIIITRT SR
HER R e 2 A B R R O 2 2 -
e as R B A R R AR5 T RF SR Al
BEV - BEENMEHERENRE - HEY
RIS 53 BT 5% P F A L TR B I
Bkt gk — A RF R A B E KRR
% ARG HGER  WEAES M -
Fuller (1997) RAILZHET 13 73 FRERRERI AR
13 (7B HTS) SEAR S TR SR AR B
e BT SR A RS RS RE S A R AT S 5
HIFFAR R - AT SRR AR B 45
TEARBIRRE R A -

ifj Huang Ed Chen (2011) L) 20 fij 3 5@
DIERES I JHRAER S BT 40 {375 S [E 4R Ry 6 52
AL 1 PCS Tubffsesabt - SREFRF SR IR
HEBE RO R - PR REEE T R
PSR iy - BB S AR R R 7 5% e B
HERAR Z B EES - b BEIHEFA
(2012) HIZLLE MR 30 #H AAC j#ElE TP
o s RE » $R5T 40 F7 38 RSEAE 4 5e AT 120
R @5 AR FEIRFIRIC R BEE AT
AT R R TR BN - ST R 2 AT %
TUR AR B RGEAR ) 5 R R RF o 7%
AR - HE B RERSHENE - 7
POLRBE AR B RFREE -

TERFORE G R BT HRIITZE [ > 28T
BT T R e BT N
BERFR - Hp o S ITETE HLBA R B R
HERHRAYFEE (Alant et al., 2005; Angermeier
et al., 2008; Mirenda & Locke, 1989; Mizuko &
Reichle, 1989) # i - 5 B HG & [&E 7F 57 5%
(SRR DI (RSN NN BBV ER
& o HLAh - A SRR ST RIS RE R ke 5 R R
% (Fuller, 1997; Hayes, 1996; Huang & Chen,
2011; Luftig & Bersani, 1985; Nail-Chiwetalu,
1992) - WFEHE REREEEVIR RS BP
PRy B R RSN - thaE B IERFoRaY
BEHEREE (Fuller, 1997; Hayes, 1996; Luftig &
Bersani, 1985; Nail-Chiwetalu, 1992 ) BAH KT
RAITCR L E (CEEHE - B > 2011 5
o HEZE A 0 2012 5 Luftig & Bersani, 1985) >
TERSEATREEN BRI

SR FHFR T SR A 1 R 5 R A {1
B TELAIET - KU - B T RARAAER R E ST -
FroR e I Re ) BB DU 0 T N5 4h
TERIZE > e 2R Ry 223 (Barton et al,
2006; Stephenson, 2009) - Romski Ed Sevcik

(2005) HYRFFEEEER - ZAE NI IGE PR RE
JHERPRELENERE T IR T EHE
Bt AR Y CIRE B RE S E B
REERMRF EfE YN ER - BEA 52 ER
TRYIRIHIZRATSR - Dada S5 A (2013 ) BHA
R T 4 5 S B AH B SRR, - S E— 4R

s B ETE TR L B G REA ATRE R = &
RS ~ REEY) - BEAERGS -

T b A SRR W AT - $R546 B T
R EnmE o EE - KIBEPRTIREE
CHATCHPERFIER - KEERE AACH
BERR > BISMEE TR TIPS EER
SURRE R © SRR > B FIRIERRY AAC 1Y
YEREZ o HAEEHA AAC U REF 2 —1)
FEsRIm BERIRE A % - SR S S
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AAC [BJERFBREE i SRk - DAERERE AAC
WIRE RIS A B

= B R RERE ZARRI R

HR Bl e ] S R B e B et L B L 6
oy W E R E Rt i X
AEBIE T B EEEER - AE AR
B A E IRBRHEINY 520 ~ BERAYAL
BN - DURIRBREE LA LS > FERE
B B 70 W B A8 X < IR (Rayner et al,,
2006; Schoot et al., 2008 ) - FHHAHR B & L A]
DUt ~ SEm AR iR = fE A R e
MR EEIUER - WFEDL T A R+
B2 A1FERE (Rayner et al., 2006; Schoot et al.,
2008) - [K[pt - FEARBIRIMHRABISE S - B2
58 5 S B SR — R R (2 a5 —
Rt H AR eE AR BN R )~ 55—
WIRFEE R HRIE— el FERE 2] 5 — (8 B
TR ) ~ FEEIRTEE (2 HEEERE S
G FEELE o TR A S — (e R RT
PRI LLAEREAYIRERT )~ SEE B IR B A
RETRRF RS AR} F DAL AN A i ZE R
% (FHEEL - BRIIEE - B EE > 2005 ; Burton
& Daneman, 2007; Feng & Miller, 2009; Rayner,
Miller, & Rotello, 2008; Schoot et al., 2008 )

SR - SeETEI B FE e 2 1E SR G B A A
[F] SCHe ~ i B R R S < R B FERR AT A2 52
WA PRE B AR T AT R IR BRI ST - B -
Schoot % A (2008 ) LAl NRA: AEHR Bl
TRAYR R R R B S F AR B
fipe 5% A o A R L SR 2 2 R R B B A
% (2003) fE FIRBIEEERRT 30 A/ —4-Hk
E2E - A RN A 1 i e P ) 9 A
ERAEAIIRENF BRI ZE 5L § M3 A (2005)
HIFHAREY B RHRES PR 1 SO B R E)
RIRBHYSZE - DURGERISE ~ Gl 1 B G AR B
TIRERIRI AR © EE ML BER R (2008) HI

I IR EE AL IR BR P 3 v R
Ay AT AT -

A IRE ISR AN RIRE )1 R
FOHREEIZ=E - 440 © Hannus B2 Hyona (1999)
PRI FEIRE IRy 10 BESAE - fEREEEH =
FINIRE Fr L AR YBOR E SORI B RER B 722
B o PREAEE B (2013) HIE ELEBE /N
RN B ER E i - AR
BRIFEAN R SCRERE » Frse e e HAR By 5o 2
FIER -

AR - AR B B 3 5 T o AR B i S
DARFSE 5, 2 Pl el o O R Bl R = - 9l -
Evans B Saint-Aubin (2005) DIREIEREET 1L
(EEIAN: ANt e RN vy s R
e A 2 B e BT SR B LSRR Ry
1224 » BHOR e B A BelRE e 5 R P A B X
= o Evans ~ Williamson Eil Pursoo (2008) HIf
EEET 76 £ =FI Tk E - HEEERA
(A SR HRRA B RERR B 22 52 - B SERS
SR b B AR B P H I RTE 2 R ST
H - BERRE SRR e fEE e ag o -
BB AR E PRI Ry % » AT - Evans ~
Saint-Aubin B Landry (2009 ) fi F IR #1565
& 29 £ 59 2 71 {8 H K 4h 5B 7 REE 1Y
FERE - W FeAS R BB H A&
 FAEG - KEFRE - BEsEy Ry
F—FRE) - KA SR EE P
F(94%) » K16 84% Wy TRELLE R - -
10% FE A 6 b BRI SRIBRELLE R
Rk -

TEBIN - ARSI SR B REIREN IR A LG 2
FIRATE > B4 - fE R AE B ZAE (2012) F]
FIRRBI AR 13 (7VU2 AR5 s - 15
AR AR AR HIR ARG AR 2 52 - ITEHS
RFET bl AL B AR - TEE IR Z HET
FEAdE b o B EAZRC A SCTAE A S i 2
IR 2 B i Oha = WA I = € X 1501
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FIER N g 8 B RIBIRATE R T - Bk
WS B (2014) RILZLAPY AL A [FIRE
REJJHVERRTSN S R 152 - SRS HAEREREAG A
RF AL S FE R AR BN 22 52 BTSSR
SCRE THAE S S A ] SRS EEBIRERT -
PR S A A 20 > e B R,
e e+ 717 SCRE T T 55 5 e b 1 R ]
Py - B A e ey i 5 L B BT Y TR
HRhUEIE - H BRI A B SO A2 R
T ©

B 1 P RIHRBY R Ll e o A
PREFRIRELFEAAIRA RO > AT S8 AIHR
BIER T LR RN AT A SRS
LERIEESS > DUT e e B2 4 B I i
i FEREPRIEEAIIRISR o B4 Rayner A (2006)
TEARENE R R SRR N » B
RS PR B R S > R IRBh SR
sl &7 LERER: -+ 1f Rayner A (2008) 7R{iE
HRB AT h a8 > 5 e BRIl BRI SC
B - B BRI R R © 1 Schoot 5
A (2008) HIIE 53 AT/ N A AEHR Bl s )
PRI - SRR RS T AIEE A st
R AR R RIS A2 2 e RS SRR I 210
PIREBR IR - S A IR B EELR ]
FERRSE T b T th bl s B A i
FREEfERA b e - RS rRER A
B G B A AR > (HAD SRR AR S BERE S
BT R A o e RE R & LR
TR EAR IR -

fiE L5t R B RE AR B SCRK AT 0 - AR SR
R BIRN 2R LI AENTIE LRI R
ARG R (HIREFEEE R IR ) » 2R T
BRI E BRI AT RERT A 3R IR
BRI > B A T RESGAE AR
BeIREE A AR BN BB RE R B A2 5 > L
S PIRER BRI R L SURE A ~ Frah B
MERF - WP RS A R R AR E R

AT PR SCRAAEIE - DURGE RBERE B ~
PSRRI RE A R A

BREZESEA (2010) e 15 HH I H AT
v SE S B AE T e 7 e R A R i AR
B R BT R M ERA HUBSE - ANt - BRI
B BAEE L (2013) & DUAH A R B R -
AR L B N = N R B R 5
E B S EATIR B 5 o AR E R e
SA B R AEHR N I R B AR I T 528 o
o H R I b B Y BRI A — ik S B
£ o BN ERSRIEE 1R IRED LR
RHTERIERSE - AR AREN B AR5 75 %
TCRBE B R RERR Y 5 B R AR
BETPRFRI RN -

MARFGE

— Hias

AWETE B R HUC R B R
TS5 b LRI - AE Rl E AR
MR B2 AN - ol & BB E Bt
Feaxat o B DIBIRERA B 5 - #
Dlsebatkbs - HINSZEA B ERIZ R
HERRERS A - DUE BRI R T T L
KL - SR FYEE BRI Seasa Tt HETTHRSE - BFE
L BEIERFOTREE - 2 BlEH—ET
SRR BOCSR I BIE D RSE - LUk Tl
e S iNDade gve St il F ) Z MR AR S
T o SRR AE HE RS S T2 A e 2 B B
YRR - RS HEREIERER  NRENRE AR -
IR B SRR B ERSE: - IO - Rl
Ta IR AR AR SE B A SR 2 % - BT U]
AR AI e R R s8e -

— - iREZ



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e <75

AW 5 > 8 H st
Hh st 4 5 B 2 R SRR AR S S B BT e
BB S B TIPRETRRT S MY
(—) HRTSGENL ~ RIS s
AIE: (2) AEBREBRSFE2E %R
BRI BUFEREEN (=) &
RAEAZ DR ERE S (PIANRERE TR <
fEA)) o (M) A RHREREE - AT
B - RSN o By 7RSSR 4 S B
(v 2535 S R 1 Sl B A S 2R — 1k
RIZESE > (KL G HERRE AT S R 4 SR Tk
AR E PR ELEE 2 0 5l BB R B % 2
HERR A 2 BT -

[IIRF - BIF7EE 22 40 S Bl 20 e 4 Gl B

B~ D REMBENIFRL RN H
0y ~ BT AT R - AR FeE e
FIE R IR BB ST itk TEE1R
S AR RAE AR E IR - (el
LRSS - BEEE] 18 [ BRI SR
36 P B SR 2 BT - 18 S fRERE
SRR AN RS = R Ry L
AL 63 W (5.35%) ET3MEH (6.1
BR) LI (SD=2.28) - ST 67 18
(5.75%) » BLLLIRs 1127 (A0k—) -
117 36 13735 58 4 5 ) 47 1 2E B4R iR U2 A 62
A (525%) £728H (65%) ZH (SD=
1.88) » VIR 64 HH (5450 - B
HepiRs 21 2 15

ERERER)

®— BREBUHRESEN—E
ok Ml FER () S RIEGRER]

. 5 ” PORIER RS ~ Gh S R IRER (Fiah RIS - 5
BARRERR)

2 5 63 PORIER ISR  E S R AELIELR

; ét 6 PO MISREIELR ~ S S SRR (RN - 55
BRI )

4 5 67 PoRIER RS ~ sE S RRER CRSAEESER)

5 28 64 SO AISREESR ~ TR S RIRER (GHEIRRER)

‘ 4 6 EE%D%%‘LJ?%%% ‘EE S ARG (SREhaR ek ~ 5h
BRERR)

. 5 ” PO R ~ GE S SRR (RRiah SRR - 5
ERERER)

q 5 7 PO SEREELR ~ vE SRR ORG IS S SR
&%)

9 5 68 SO MISREESR ~ SRS HIEER (SHEhRRER)

0 4 - E?%D?%@i’ff% ‘EE S SRR (FiEhaRe e - 5h
BRERER)

" 5 6 PO SR REIRLR ~ SRS SRR (Fiah IR - 5




<76+ FERBE e
x— BREEENRESEH—E (8)
. 4 20 WHIBRER B REER CRALESHEE
& )
3 4 6 AR RER - B REER GREERRESR - 5B
SREER)
14 & 67 AR RER - sE S BRI
5 & 6 WHIBRER  iEEREESR (ESEESR 58
EREER)
i & 6 OIS RIELR - sE S RIS GRS BER - 58
EREER)
17 7 67 AR RELR - B S B REEUER
8 e . WHIBRER B REER CRALESEEE
&)
it L BEBEGSR GRS E 2 B S RS R A SR o

= K

ARWFFE B AEIRRS A e L SR B S i
ERE R S RERIAR B 52 8 > DUt RS
A (2012) Frbi#z 30 M E P RF 5 Rt

FeRrkE « R Fs 30 I B RPRARE R

Fo BRRTECH I B S B 0 ] i B Al e -
AR TR L RN - 3 —fERELE
FIHE S W RS R AT ST SR BCR R iR
“%Eﬂ%—?" » ol AT TR L

JEHRFFSE - DU T AR ST SRR %

Eiﬁﬂ £ = R HEITERF IR % TTRIATR
T AR RS s AR IRAm K Sl -
ie: /ﬁl_.ﬁ; Lnl:l EE.E
Amire 1 2 3 4 5 6 7 8 9 10
HE GE It i) & g EEE 3 2 OHAE
Unse 11 12 13 14 15 16 17 18 19 20
sHE i nz  [EZxE K T H i A ik e
i 21 22 23 24 25 26 27 28 29 30
E T = T HE i = = " g =




DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e <77+

R= BEBERFFIREHIRA

FroRERY HEEETTE (45) I |
. B ERSRT R
e 2. —EANEHFEEEEEIE
HITETIE
. HAEFRTEER
2. —EANEHFMEERENE - F L
LT HIBER ~ —(E/INHAZ ~ 7 1RIETOE

SRARIUWARERT (5

MM~ HFELE

AU DA FRe A S 5 B 3% 388 4 B[] %
Fo 52 > AL HINETS 2 BhT el 52 Z [P b
RRFER  ZHAFR S SETT 5.2 8
B AR RE e R HE R4 R 4 Sk
RH TN SR LZE ] > R EHIEARERY 10 2
15 orii > SEAFHEHIAT - FRRFFEBBE RS FEatik
A, - DU RR FRATER KR 525 4 Sl iy B
RIS - AE 2GS T EE AT T -
S E TR S IR BN - WESE B AE
{758 5 IE R R By 1% > S DUg A
SAELE) > BRELR TR LI ARG A i
RS sz A E IR B ey
FORK » [l - B THE FLSOURM IR =A%
1k SRR A IR G T R AR - REA
e BRERIAT T -
(—) BEERAIEREA

TERIBHAGRT > WFFEE Gt sh SR i
FAAR - ARy S FCEERE > BRI
fEEEE - TS REW EREEIRSR TS -
W AT DIREAR SRR | ) - [FIRF - A%
Sy AR A7 B A R A B - S b Bl B o
EREEORRFAT 50 2 70 5 - DUSh S RE Tl

BRI R -
(Z) IRERERARENRMUILAIIE
IRBERRCHER R - By 1 RRAREhERRE

M EIS SRl SRR, > AL AT T
ks (£ b—A LA T ) ZIRERIE
1k BIESERE A T I AU - ARBRAIE
ZIEEEE 0 TAEBRIATTEEC AT - B
HEFTSHBRERE - WRRA AT AP G -

BOg | EVYERIESERAGE B o TR
HEABH > AR R = R T -
(=) ExeerERlzReA

MBI IESERAR » T TR IERIET -
" RAMEAEEBRAG DU | T A
B -EEEHEERER - BEEEER
IR T e R LR =
W MR UG AR L o BT
{TARERE > SRS E IR -
(W) BBERAREEE

Pl A (2012) Fibd#s AAC
AR ERE SRR L AR SR R AR AT
A RRE A R - SRR R 30 #H
ARG I B T AT AR 1 FE R EMESR AT R
] > DURAEH SRR TIHRE R -



<78+ RRBE IR

HHARIA

(—) AAC B /R B B R

AL SIS A (2012) b
AAC [BIEATREEE AR TEE TH -

AR MARIE TSR R G R R E R AAC
TR 8 SR Al & B B R T
[ 5% o P S B T A 5 e B2 AR AR i
IR BT SR GEFROERE T35 L R ok
FiEE o AftE A Delphi 7 F1 Adobe Flash CS {E
Fob#e TH - WA php BERME AL 2
FRREDIRE » JREE 4R i AR A SR A%
MySql ZERHEE H -+ 3 B e =0 s B2 )
PSR BRS8N T o S 1T 2 DA
HEEN AR LR - ARG EE
Frofahse R AT aRai s CAT BUEERIE
B3 AR SR R R L B R SR A
FEEA T EITE RIS - AREPATIREE R
SR DIRERGIATT -

] T 455 57 5 e T R 5 A £ T AT —
A gr b TRt o R E R - DIOCF
MEEE X EBEE (A - G R —ikE
& T, ) 0 I 30 @R RRT R
H > HERAHEEEKE 30 fHiEshHE > B
TCRFFFMZITLRFFREE 15 /8 - T FlE

AP EREE - HEH % > GRIFER
VUSRS B AT > Hrh—iR R HARESR L
R rFE - EHIEF R ENGRERE 2k - 1
EIRFEHEREE RS HEEA T —E -

A EaEE R sEE < SO
CieR=F i Ok 2t BRI -1 B ol e ek 230
JERFIE] > 32 al 3 B (T — 1Ttk - S
WL H SRR RIAC 8% - SOERERIAYEC
OB R BAL > RN B IR0 5 i
30 MR e RCsR R A 2B > MDA 30 TR
I FERRF IR AT — - [FIRF > SRR A
B FIREE LM S NIET S - B S IENE
Fo 153 BERRATEy 0 57 - BESH > BEFIEEGR
B BRE L DRERIIRFTH] > #R & SO sk AE R AT
AUBDRHE 1 - B0 ] E LEEDRHHE H DG
— AT -
(Z) BirRREsEl

RN R B B RSB R
TEREJINZER, » ATt -
PR E RGN T  [FIRE - R At
Z RIIREHIEMITRIE - DUKGRIE I SRR
FREEFTHH ~ THE - DURDIERAIKZRA 2 -
Kbt - $R AR RV D P e
SRR A BRI TR, > DIERC
AAC [EFFFHEERE R TR R A -

] iage tet

=T

R IRE AR K AT

% &

— BEEfAREEFERGEOTEE



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e <79+

(=) ASL Mobile Eye iREhE

W72 ER FHAYHRE) % Fy ASL Mobile Eye
XG > FZHRERHE AL A HE R 50
B~ HEE 40 B (&) DAL HUESEER s 30Hz
DUE = Hifr Mobile Eye i i il By m] #E =
AREREHE R » AN T a2 (i T B B
B 0 ARBRIB BRI B 8 U 52 B A2
SR BRI ER SD R R - 82
E A RHE R R B T BT
EERE T HAE S A 2B B H B
T AR AT R BT -

() ASL Results Plus 2 ##t58

AHFFEER A ASL Results Plus 43 Hik #e 1
TTEREENU IR AR T - BZR AT AR
SEGEEGEIE - DU S E S a1 T
TEACER ST BT AR BA S i (Area of Interest,
AOL) - FFLIE ) AOLEHESZHT - HRELHR
it AT LAG LA R B R e AOT Bk LR -
AGFFE AOT MERFRE ~ i 5 23 LLlE ~ 5840y
FMIEE 75 - RS AR CE
FEEEEMI S 4T o [LAh > ASL Results Plus 347
WS & R SRR R < B REETT KA DR
FHERHEIRA — 200 - MR HEAREN R A SR
G3RT o DURECR TS L IRBIE R - A
e IRE & R — 20 98% DL L » fGESR
TR 90% 2 99% Z[H] » SEEHRIEZR By 94% -

N BREEES R
(—) BHEE

AWTFEEER AAC B FFELERE
Fil ASL Mobile Eye ARB 2K RS F EHE
Al B A SR SR AR ED R AL » Ry o
AP AR R R % i E BT
el At > SR FANRI U & e
M - DU L 2 RS R T U TR R -
FERCEAFIRE R - IR E eI i

TR > B2 S HTHIAEE YL RR 1R -
Gz NP A B R F R SR - LS
BRI R LR - IRt szal a2k
filg P e T RR M < R FE I RE 5 $235 HR
rseE BRI INRIEEE - BRI R
fiiH > e RBARFEIRY BAEEERAIEE -
AAC BT S RS SR S IR I
fifg=R > A HIRBY RO #R - H AOT BBk ]
FORREEIE R -

AR B AT SR E R N E D R
P ~ SOy DUk Ho At b = ik (40
E—) > Hr> AOI1~AOI2 ~ AOI 3 1 AOI
4 Rl mEip AT > ok TEPE ) 5 AOI
5 HXFEH - e Ry T CFE
B T B W R S DA @Ry A
[ A 55w < ot [ AR
By G o s A S MR B IR > P
At R = {8 W e s R A R T HRED R
REURFIA] o~ BB e ST B Y b R AR
Ry T SCEEBLIRER] 5 > o35SR S
N T2 W e S o BB LE 481 DT M2
A TEA R R TRy L MR e AR -

(Z) EXSHR

TR SPSS fE Rttt AT TH > LI
PIBONIARRE A > il 52 350 5 A0 F% 8k 1 3 ]
JERF SRR R AR RR IEMESR - DL IR B B 7
Iy [ A1 25 S AR B ot £ B - [RIIE - % 9
NLREAR IR T B AT 0 PR R AR
Sy 5 e I S 4y LRI 0% - AE PR A R 7T %
JC 3R B AT B T8 (R A B Y FR AR A
fifE SR~ HR B e A R AT i £ R 72 2
BEAE > R HR BB B T 22 068 A I &
FIFEE R > B EE LR E8
KL > b gE DU 52 T IR B V- P9 {E o I 56
AR BB R > SR 2 Lo R 1 i
JiE o S ATARENELERAT A -



<80+ RRBE IR

T=T= sl

Hfth «——

i %‘%FﬂﬁnﬁFH}EE/I‘Eﬁ : h‘

> 7

(AOI5)

(£

A

AOIL 1

AOI 3

o’ /

AOI 4

B— BREFREBERFKER Al S EE

B2 AR EETER

AR & AL DR B B R 5 B R 4)
SR SEA SR - BRI ST R R
R TR T RS AR AR B2 52 -
DUT 538 IE R =R AN BT AR AR B el ey B e - 31tz
HE— DA YOTRBE AR S - £
PR RPN < PR S -

— > IERIERREES

VY Ry JreE R 4 5l B L S 4l 52 R 7
FEARIFFHCREER F - PRk 30 A el
TEAFARIFRREIEHER » FERDIRIAL - BB
PR SEAT BRI R TEI IERESR By 37.04%

(SD=17.03) » ELITCHERFF IRV IEMER

5 51.11% (SD =1633) » BFEEFELFAyEE
B b= T RESR B 44.07 (SD=17.73) 5 i
L 5 R e BT R A R R P R R S
T 64.45% (SD=14.82) » £ % LRI
S TE W SR ARy 73.33% (SD =1333) » %
TSI R RS FERE IE TSR Fy 68.89 (SD =
14.61) - L) - BLICRFFIRAVEE RS RS0
Py 5531 (SD=20.15) » LICEFEENE
Bl FHERAIE 65.93 (SD=17.67) -

Tt e DB AR AR — (K] 58 S8 #T
FaT By (SRR 5 R H S 4 S 75 )
MR R R (HTREMZ IR ) mEH
TEMEE TR PR 225 KSR
B BRI R M EIR A ER A (F

KO BREFWHRRELENREBIVERERFREREE (%)

ey SRS (n1=18)  BHEARJEIF (n2=36) 288 (N=54)
=i R ElR e e —
PR FEEE PRl BEEE PR RREE

BEICEME 37.04 17.03 64.45 14.82 55.31 20.15
LB 51.11 16.33 73.33 13.33 65.93 17.67
=5 44.07 17.73 68.89 14.61 60.62 19.52




DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e - 81

=.360,p>.05) » BERESFIRFHRC SRR
SIS AR R > KL > 73R & 43
FORFHR AR A TR 3 BSCR -

T B TR fa R IE TSR AE B o 380
(R LB TG SRS > FE Ry 32.961 (p <
05) » ZEGEMGTEE K  ARBRER
S SR RIEE AR 5] 45 1 37 s [ T AP i sk
S 2 B (PRSI B S 5L R 5
RIEHEREE SN BRI - AL
— R B o AL B T A R e
RIVURAE (effect size) > FE RN G 478
TERCRAE o By 397 0 JRENE 53 B TE O] DU
BB R E R 39.7% B L -
FR3% Cohen (1988) MBI » B B IER R
[ A s SR IR B CR R B P AR -

S BRI R R R MR RO
TUR RS R TR R R 0 FE
F57.056 (p<.05) » ZEELIEMGTHEE KAE >
REHILRFFIRAIZL TR RSB B AT
TIPSR B AR AR (B A
TERRFRIIIRTE E R B S A BT R -
HE— B EER R T R I L B A
DR ERERA R FREURTFITR
BORATENECRE 7 By 124 JREDRFRRICEHR
S A T D g TR R [ T R R A E R
12.4% RIS FEAVRI R PR -

S SRR 3 S K B I A7 A S R T
PR R BN R RBREY > B R
BRI SR Y LA ST
RESRR TS T B R PR 2 L KR
BICRRIIERE » BURHIRZ /R R &
TR B B AT 5R LU A S, - BEAR
FRFPR TR M R BRI o e
IEMBEER o iR oe 8 3 2 R e s B i iy
e B 1 T R S R A BT EE A T
B DRI B R RS (Paivio,
1990) - BLRFFEHE SRR EL S AR 7 B 5 RO T

Fefi R RBERF (BEMESE A > 2012 5 Alant
et al., 2005; Angermeier et al., 2008; Mizuko &
Reichle, 1989) » BIFF5% 70 3R B A FI 7L £
B P A R A AR (HAl AR B
FIHER 53 SORRBH FE it SRAH R (FF 1)L ~ MR
> 2008 5 =G ~ BREANA > 2011 ; Luftig &
Bersani, 1985; Mirenda & Locke, 1989 ) -

HE— P ERIEH AR » SRR
B BT IR R R A IR BR PR ZE - K
Bl RN Re i s bR e (28
ZE A 0 2012 ; Angermeier et al., 2008; Mizuko
& Reichle, 1989 ) BEFIAITIHESE R i R e
M5 E Ry 5 (S A > 20125 Alant
etal, 2005) - (Kt > FFaR T RE RGN
FESRAEFERR - T SCRERF9R T 3R B BT R
W M2 AR B FRRIBSE - RIEKER 732 DARR
HIDJREF R A (FEHE ~ BRIIER -
2011) BREAE (FF 1L~ PRELE - 2008 5
Luftig & Bersani, 1985) Fy¥I5 > {FoRTRE
SIS MR BT - AFREERT
SRAIFE - KRS Lt Prde o AWTSeHER EEE
HIDIRER Sy B EEM S » T REER
B BT SRAI RS -

~ - REEEEEEES R

e 1 B 88 RSB AR %) 5 e o3 3 4 5 [
EEAEARFIRFSRC R ER T » HEak 30 AHuE M
& AT SR AR B B R A « feR A A > 5
FEBEAR 4 e 1 BT R AT SR A MR B BT A IR R e
12026 # (SD =33.63) » {EZICRIFHRIIR
BRI [ 5y 99.83 1 (SD=2672) » #)
B S R BN BRI B 110.05% (SD
=31.28) 5 T E 4l b A 45 15 BT R AT IRy
NREHRE T Ry 109.64 B (SD=21.01) » 7£
%GRS IR B R R R Ry 75.01 8 (SD
=1829)  3E %) 5 [R5 Y B B R B B A s
Rk 9232 %0 (SD=26.18) : L4 » B



82 RRBE IR

*E BREZESZERERENREEERE (#)

S BREREGE (n1=18)  FEA[EF (n2=36) 288 (N=54)
e T A A = = =
R EEEE Ee% BRI BREEE
BRI 120.26 33.63 109.64 21.01 113.18 25.74
IR 99.83 26.72 75.01 18.29 83.29 24.10
N 110.05 31.28 9232 26.18 98.23 28.94
RO HGIR B BRI [l 113.18 % (SD = BRIEMER -

25.74)  ZILRTFRA S BEIR BB AR R A
E8329F (SD=24.10) -

Tt DR R AR — (K] -5 BB AT
PRET B o3 FOAF 9% 70 32 95 W A SR A IR B Pl
AR 2R RIR BB G 7 BT
RN AEHNEE > FER 1.082 (p>
05) » BURERIRFIR IR SR A E L
IRENRIRERSRIRE A AER R
BB FEROR - EIRBIREER RS 5
SATE S BRI AT RS SRS > F{E Ry 6.744 (p
<.05) - FEFLEREEEE K o RFEFHZ
AR B S B A s O AR B B A R
B R - O PIBIE A RERY LR
S £ R B ] A R e S 2 A 38 40 e [ 475
BN ROEAR ) SOAT A B S R R R
TR R BRREIRAH] -

AR FEHE— R B o B IE (e N BN B RE
IR AR/ - F SRR B 3 B IEHAIRL
B o Ry 119 > JRENE 53808 T DR REAR B
FRIZEIRFE] 11.9% HYSASL & - #R45 Cohen (1988)
HIB S - PSRRI RE (RS R LR - it
SeR B BRI B AT (2013) LR BRI
BB (2014) AUWFFERSSEAREL - BIBE
HRE SR PR e 5o B A PR R R B — it G
RSB RAIRE - SR > PR A AE
TEPRIEMERAUAS RAIR B - BRER L) AL
PR E B P AR R R B R 2 R
3 - EANA R R B AR R b s Ho A

IR A 1R HIR Bl ) 3 PR [ A 1 5% U0 SR B
ERIEN S RO TR RN R FER
16.267 (p <.05) -~ ZFGEHETEAEKEE >
FAN AT TR B P i BB F 7 55
FERRBIBREIR ] LB R - (BT
KB TC R ~F- PR B B I ] B =
ZICHRAN - BURSEGAE IR E U R IR
IRF R B R A BREIRR ] - PRt — 0 Ra
a0 3R B A T A HR B B SR ] A SR B
KN FERBURBCRIE n° Fo 245 - TREIRFSR
JU 3R B A I ] DU R B B I ] 24.5%
(s B - fRRIZ Cohen (1988) WYEIL  FF
SR BRI NIRRT < R R
JEHRIERALR -

R > FHECHAFRREIERERARTIR - HER
A E LB R AR A BE BT AR50 - (2
AR R Bl AR TR TR -
FABCHE > 2 TCRAF AT e (1 S MR ] BfE R
R ABFERRIE TR I © LREUR BT
B il E SR S BN Ve S
o R RERG IS F R AHRER - PEIH
IEEPEBAEE R LR MR A - EIH BN
JERTALFRRE I RERA ARG R - SCRF e
A FTEE HL B 2 B SE R B A R R E T R 55R
[ (Paivio, 1990) = EAN » FE U
AURRERR FEr - H SRR - SRR
e o B SER A R e R BEI
PR > M HEImA Rt (B



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e -+ 83

A% - A 3% & > 2013 ; Chen & Ko, 2011) -
A b SRR BRI RERF ARG R - BT
TR 2 DA A e s B AR - (EFSERS
RIFBUR - ARSI () ZHT
S ENIAS AP e b e e S
AET AT R B A BRI

= IRENsER LR E B A

R T 1A% PR JB A 55 Bl I JEC L% 588 441 B ] %
TEPEEA R FF IR T R B R i B T A
RHIIR B e AR 2 L - SR DU IR
TR RO - SR B IR R
2 O A TR P A U S T ¥ 9 PR o 25 PR )
GO FERGI AR - RS SR SRR
fi S R A B R R E R > &
Sy EARFRRC R BRIV A A A SR T
FEE S FAHA AR 8.155 (p<.05) ~5.964 (p
<.05) M17.717 (p<.05) » BRE 5T FIFF5
TG B A T P A e S IR ] ~ [ St
TR B R R S RE R AR O ER
(RIBL - 2 Pl Bl - BEUR - A > 1E
N R IRENAE SR - B o3 BLRFIR TR
B A FIASERIE T > F{ER 0459 (p
>.05)  HURESFIRF ARG 38 SR A T
TESCF R R AR BRI AR AEH -
RIbL - LRI ERR -

YAy ENEI-Zw ksl -y S Jeeid
SChERIR [ 2 B AR AR E AR TR

Eu TN

INHHD  AE SRR E T B IT R RN
[ SCEELINF R A B 22 5L (HAE S TURART
B SRR R R R A R FER
6.196 (p<.05) - FLLESEEIBAGH] - F
FERR ) SO AT FE A 25 TO SR AT SR ) B SR T I
il (M=71.89) FEE RN ALGER (M=
48.58) - LLAh o FERISIRGH > BEIRIBERRL
SATEHESAN [R5 5% 70 3R B A B SO RE
DIkl R RSt b N il (R N RS vve S
BEAESCEERR SR FER
25426 (p<.05) » fEEEIBISH > PEESEIT
RFFIRAYE SCEEmUR A (M = 85.20) B &
L ICERFR (M=4858) -

KERBARAS SRR TR REERE
SCEER R B R B ERS R R
AT RAE B 2B R T R RN
[ SCEE SR B 22 FE Ry 7279 (p <
05) - #RELESEIEIG AT » T i b R AR
FICRFFRAE SR (M = 77.46) 8%
R B S E (M =60.95) » HIEZ T
FAFFRAVE ORI R R R Z R 25 - I
Hh o REREINAIEH] - FRERL) AR
N [FIARF 5% 70 3R B R Y (B ST R I e B
AL 588 4l B ) A [ 445 3 G SR B A ] ST
GERAEEME TS F{ER 10394 (p
<.05) o {EVEIEIEA] > BITRRFIRAYE ST
B (M=T746) SEEESNZICERR (M
=58.09) -

TRASAMFRTRHER "ERRERE, CEREEWR

BT SS df MS F P EX R
54y
TERITTEFTIR 672.606 1  672.606 1.068 311
TEZTCETTIR 3262.002 1 3262.002 6.196 .020 SRR TR
Rt EEE
TE 38 IR 4 5 33.148 1 33.148 042 841
LN RER  12069.220 1 12069220 25426 000 EETTEGYS-SITTEGE




<84+ RRBE IR

Kt FTRS/MFRTRHER "ERRE cBMIEYR

BEAR SS df  MS F P EV A
577
TEEITTERTIR 1635260 1  1635.260 7.279 012 T3 4] 6> B PR IR AR
TR TR 1046.672 1 1046.672 2.463 129
MR R E
FEEfRIEELN 482155 1 482.155 1.483 241
EEL AR 3375223 1 3375223 10.394 003  HETEGYSSTEGYE

2% R 7 [ B 43 R 5% 70 38 B 1 Bl
Tk i BT B RS R R
19501 > ANE 5 53 09532 35 10 LT R AT 9
B G R H R AR FER 4302 (p<
05) -+ KL BASA] » @Y 5L R
HICHIFRA B ERR (M = 64.48) Hi%
ERBFGERES R (M =5017) - {HIEZTT
HIFRIE T R AR R AL AR - It

b > PERJVIRAITGHN - SRR AR S SO AE T
ARSI R BRI BN e R R AT
BT (HEE L R R R R
HENEP SRS AEE LR FER
5.636 (p<.05) - fEVIIEITH] - BILRTT
BRAETEEEE (M = 64.48) BHE SN0
FAFE (M=48.74) -

K\ FRASFMFRTRHER "BRRRE 2BHIEYR

BEAR SS df  MS F p E R
G5
TERITTRFTIR 1229.229 1 1229.229 4302 .049 A 4T B> PR AR
ELITLERTHR 1567.089 1  1567.089 3.592 070
TR E
ERRIESES 976525 1 976.525 3.400 084

BEAh - EAS B 73 BT SR 0 3R B RAE S
GEPR ZIREIE RN A LRSI - (KL
ELRHEIR SR ST Bt R A8 R
TITHRERAGA > B EEH F{E Ry 0458 (p>
05) - REMFEEER - BUREIRERY
SRR 8 4 e [ 025 A sk 1 S 0 72 - e
TR A S o b SRR
R BB TR IR G > FFSC AN F {H
Fy 1.862 (p>.05) - RERIFAEMAH L 2
5o BURFRTRBEN S EI A G E%
A E TR B T TR S g -
(—) FRZAENVRFREEZR DT

1€ st 25 PR R B A bl S G ) 22 2 A vl

Ko A2 B AL PR TR BRI 8 S
GETURFAINC A B - (H B RSB AR 4 e s,
ZICHRH - &L m L bl R A R R %
B STRELIRF ] > IE RGBS B Sl B AT ik
RHECHITCR BRI - B RERR S 7R 2
FEEH 2 B IR [ BE R RIT e A4 R T A T A
ST JERERELBRIIE AT EE L (2013) DL
B SR EEEM (2014) AUBFSERERAEINL -
FBERERE S 155 L Fhit 5ol B (e BelRE Rl —fiKt
SRR B LRI -

AT 25 R Bl F R A O SR
Bl AR AFEAEZ TLRFFIRAE S =R
B[] P R SR 2 R o BRI 2R



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e -85

BAE L TURRTR IR B EE AR AR - 18
THBRN I BUh R M2 E T
] S o i = A ] T 85 il =R 70 1) 72 62.49% Al
54.18% » REURRIRH 2 a2 DARERL BT TE AT 1
HREE R T - RIRSREUR - BRGERY)
AT 58 4 5 [ 75 A PR R AT 22 T R T 3%
TR BT AT - TR B RS R GER
FEBERHIE] - HLE{E B R E o AR [ A Aot e
B L - BeRNSERT S b R AR e E B Seas R
R CBRIBUE ~ BRI > 2014 5 JE4HE - BR
ZHE > 2012 ; Evans & Saint-Aubin, 2005; Evans
etal, 2008) - HI4 5 A BRI & {6 A ER 7>
FRF g Bl -

AT - % SE & e TR 5 7 BT SR AT SR
SCHEER R B i R 5 B = R B
PS5+ RS SRR @ S S R e P R
TURFTHRIRE - LB OB RR 4 5l B AR 5T
PR R SCRE P RERE L - thatiEdt - i
REUCRFFIRATEAIR - 558 5 54 R 5%
b8 5B % 4 e e B B0 i R G O [ TP
FESRHPHIRRER » DUIEMERRS L i i B T A7 557
ER -

(Z) AEFRITREE THIREN AR EZ
=R

& 3t 2 YRR Bl e i P B Y 72 R0 A
U BFGEREL AR REED
R Eh st SRR ACEMAH R 25 BUR%
FEeSBE A &) e AT R R AN [F) 17 57 T 3R B P
o B BT AT SR - AE TR B
S SIS RS (- Wi DS R g |
JERFSR IR TR BRI AN e
B OEAR SN SRR Bt FE RS - 2RI - S
S e [0 75 A R AN [ 74 507 0 38 BB L ol
AT IR B EE R BN - R R 22
5L o BFFEE B E 0 S R AE BRI R AR
[ SCEE A ~ BB S aEi R A B =R
HFEN L ITTRRFR » BRI @SR

EEAE B AR TR AT IR - A CE
LR BRI ~ PREAIERE - T2 T RATIR
KRt AT SR TR BURIR % - R
it e (e T IS (= O
ZIRsH] -

Chen B2 Ko (2011) f3CABHRERIHREN
FerpEEE » B AR o SCEAVEEE A
IR e e e IR R e 1 HL Bl AY
teRth g - Mgl - SO A
RS A B LR AR B A A B R
RINEFISL o FHEEHA Chen B Ko 1£ SRR H
AORRBIAE R - ANBFFeit 2 DA% o PRl
BEAF - AEBFFERE R NEUR - @ S 5L R 6
ME » BAEZHHES (R ZHITRE
HBEERFIR - R SCEEmR R ~ B SRR
MBI B L - SRA 5 £ 0%
ETERFRAIRTE R -

BEAh - BRI SRS 5 B AR B i 72
(ERIBCE ~ BRI - 2014 ; S - Bl -
2012 ; Evans & Saint-Aubin, 2005; Evans et al.,
2008) - ¥PELUEA TN - LA B AR
PRl R A HR A [ SO FR B - BESRARRAE SRR
FEIEL AR RARIL - S B AR
AR KER T IR AR et B - 5t
ST+ A ER A eI BRER R e A
T B e e MH R HR AR B T R e 22 %
e IRl EEE R AR R P B LA bl -

0« ERENENEH AT

I i A8 A SRR Bl B R o0 A
Gb - ARWTFEE R LB IR BB — R
i B B AR S SR @ 4 L R0 - FEFRSR A
(5 R e T 5 i R L e o 3 5 T 75 e g A
RS o AW LUR BB BT V8L
Follil » o3 IS H W i 525X R B D
[EHEE AT LR o i = AR VY2 — i B R AR 4l
SAAEARIRF a5 s AR B BRG] - G GE = rpr 2



86+ RRBE IR

Bl BIRERY AR ITRAIERET
6T AR R IR B (07 7 8 e o SR A
AFER > 2 A R R R AR S - B
AR BT R R B R AR B AS RAHIR - (B4
TSR o 1 LR TH - AR
ERRA A BUCRIF PR A > Ik
e BEBR ] TR AE - I E
BRI S R =EREHIRE ST - ERG 3R
AR KR 4 SO FE S 1 R i (K T R B A R
A= -

MAEZ LRG0T - 1 B DU A
BIarA - s BRI 2 TR E E
FEAREIRF » BESNA HI B R AORED - (HATER )
RF M AE Bl (0 B e o R T AT 55T« BR
BEFA (2010) 52k E AR BT R 8
B B B RE P A PR B A A R
b — 2 IRBY B - IE4r B BREREE A

(2010) HYFmALARRT o [FIKF > FEmEPY R
B AL REE R AT - 2HEREH
BREESEBLAIIS I - SR B AR S S AE
PIREZ AT RIS - BEIERSIRTHOCR
R, o (HERARRL N [ R S
B BHREAEERZ AR EHER
It o SHEETE B AT S S A SRS LR
& o fra RS AR R
FEZ IR GRE A - B SRS

rFaC R G (HERZ =R T
SRR E IR B ORI RS- S R 4 5
FEZ U AT aort SR B B SRR oy
At SRAHE] - BIHERE IEMER LT AR B B
el = o

PRI 38 FreE AR 4 S i B AR B -
S AR B R R - AR i
(O BEEHRE) - B TR /N2 — i 4 5 ]
AR BT SR AF A 2 JU R AR A B AR B
B - R FUANIE SR 3 A2
BT D Z NS A A i S L
PP e —IRE TP AT R % - ST -
e SRR R A i ] (A P
EEERFRAETE T - RES LB TH AR
M EEwL A —IRE TR Dl i
ERENE > MREAERE A —IREE R
RS - BIRZAAE B B R
N EI A

BEAh - MBI BOCSR AT IR AR — R EE
FER I EETIRE ] - 2 CRAFIR B SE
IRFFEIER: - (RSl ol > B 2R
Z IR GEBLE TP RPN S ECR - B
HEFFHTR P EGERE, - EZ R
P A > S DU — 2035 S AT
BLRLZ AOL» [E Ry ARWFFEZ R - RAEK
AR CRET o DRSS

= BREBRNWAERBELRTRZ
AR EDENBFEE 5

M BREENARERBESITRTRZ
AREDENBREE 5



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e 87+

BEf LTENREREEARFTRZEE BN ERNRERES TR ZRE

7 gL ) iyl
BB B A IRk - SR SR T 7755 > FENRBY B
M B R BT R ASRAIRE)
eIt PR S S LR, 0 R

BHOCSRAT AR B A PEREIR ]
(=) NAZAB R EITTRFFIRY

— e SCRTRFHEE AR B+ {03 R
R R T R R B B DAL TLSRATHRNS » LLERRA5
RS AT 5 e B P U ADIEL AR - 3
iR - DJELLAAC BT OISR C RISt
AR SRR 2B PRI PLERIE D RepEI R i
FIREBEN - 0 R R TE A 1 RRANGE - WS+ SRR
ST RS R 5 LR AL R B LR AT
SR AR 2 2% - BUSTTEAT PIREERRAG 723 )
EH%%é%T%’ L}FZ%%%@ . %ﬁ%&%ﬁ%f@%ﬂgj{ﬁﬁﬁﬁ%ﬂﬂ N
(—) WY SRR 5 i BRI R IR e
AR RN BRRRY5  H % PIRE:
TG » 85 R BT 2 R T AT © 6B SN
I AP B LU A5 Bl - FFBETE O RF IR B 2 L Pt
BB BRI A E Wl RRRE AR SR
iy RFSE + DU B E A - e
(=) BEEEY SRIES 5 A AR (ERURES RED RSB
T R R AR | il » SIS
By UG BRI

AHIRSEE o BESh > ARIFFHUCKRBEN = - HHYSRE



- 88+ RRBE IR

(—) KB BEEED RS - R
Bl R A AR = R R
ZZHE - (R R R
Bk ELBS R AT SR RE
K s 23 5 BRI T o
BT A SRR
SERH - R BT E
LRI SR LU L
B T B2 BRI S 6 )
% FEETHERIES > DR it
Wi -

(=) AR LA T
$E9% - (AT T 2 A -
HELURSHEHY T B SR B A
E# o SRR 2B
I R R B R
BISRRFBEITER - A AR
AT RINR DU RS
5 25 B S B B 2 M)
ik -

= E

AR TE DU B A 4 S AL S 4 S [R) 47
FH5 - BREIF TR B R E B A5t
R SE IR B A G5%
b ERR S 3 R AR S SR 4 L 6% - AE
ARIFFR LR BOR M R S B AT SR
sk S HERTHR B2 2 - BIFSEs SR AT B (IR 2
FARF 7SR B e < 2% - BN HFE3E -
seth T

(—) ABFFEEESZ IR I TR hRRGT
IR e s B B HSE B AT AR T
FH A RE AOL RS AR H
s A HREDBEwLIRE ] > BEASHTERS
R LB AT PR AR B TS E A LE
B o RSB AT AR TR R 3%

S

At BRI R RG> (2
HVYREA R R E Rt - DUt E
T EE R SRR AL LL
SR B A IR AR e LR T
#yt o MM 7 RE IR SOT R E P
T g iN 2

(Z) REAEWFE EIRATRI A 522 TR
FORARE - R AR R B E
#2 > DUT A R e AR 1 2 Bt
S AEH B AT i ARSI -

(=) £ AAC NIE RT3 E 5 L ar 25 A
WF7E s BH > B R RE SR A AR
% ARG ARSI ORI
LESEEERFR - DUE B HAEE PR
SRAIRR LR o [FII > SRR 2T
Fefh R — 2 P AHRRR CAL B
S -

SENRK

TR~ Wk (2008) ¢ EREKIEHE T-F
FIRIER o F 3EEp R FHE 4 0 2008 (3)
447-463 - [Wang, Fu-Hung, & Tai, Meng-
Tsung (2008). A study of eye-control e-book.
Journal of CAGST, 2008(3), 447-463.]

MERE ~ 2R - BRI (2002) © RIEHE
BRI A e A AR R TP R RE
(BR3eF e SE0% v grll 19/ = TVA
FRERBRABERLER Fr%k
B A K (93129 E) -
BEBEVIEERERREF L -
[Lin, Yun-Lung, Lee, Tai-Lu, & Chen, Ming-
Chung (2002). A study on the stimulus fading
oriented word-recognition learning system
for pupils with moderate mental retardation.

In Special Education Center of National



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e -89+

Chiayi University (Ed.), Special education
corpus (pp. 93-129). Chiayi, Taiwan:
Special Education Center of National Chiayi
University.]

BRUE ~ BN (2014) © B2qih5AAn{arRd

A ——IRE R AR - 2F 1446
@ B oA % (109) » 57-73 o [Chiu,
Shu-Sui, & Liao, Li-Hsiang (2014). How
do preschoolers read picture books? Eye
movement analysis. Research of Educational

Communications and Technology, (109), 57-
73.] doi: 10.6137/RECT.2014.109.04

FIFERL ~ BRIIER ~ 58 (2005) © A4 ~

A s Y B AR BRGE N RURE © K E R R R
BRI PR ET 04T (4) >
381-398 - [Ko, Hwa-Wei, Chen, Ming-Lei,
& Liao, Chia-Ning (2005). Frequency effect,
word class and eye movements: Evidence
from text reading. Chinese Journal of
Psychology, 47(4), 381-398.] doi: 10.6129/
CJP.2005.4704.06

A4 (2000) ¢ A s Al ey B R

RESLEE M MAE DS T Ry L 5238 - 4F
FRAH LA 424 80 1-26 o [Tsuang,
Mai-Fen (2000). The effects of alternative
communication training on communication
abilities and problem behaviors of low
functioning children with severe mental
retardation. Bulletin of Special Education and
Rehabilitation, 8, 1-26.]

A 23 (2001) = 2 A1 38 58 A1 e 2

REHE PAE B @ AE VB BT R
W AR RS R 9 181-
212 o [Tsuang, Mai-Fen (2001). The effects
of alternative communication training

on communication abilities and problem

behaviors of low functioning children with
autism. Bulletin of Special Education and
Rehabilitation, 9, 181-212.]

ZETHL  BRERTE (2008) ¢ BRI BRI

B AR B R 2 0 DL ATGE
AR R B » et 8ot 11 (1) -
87-105 ° [Hsu, Tzu-Fan, & Lin, Pin-Chang
(2008). Recognition efficiency and pattern
of graphical symbols based on information
loads and cognitive styles: A study of AIGA
symbols. Journal of Design Science, 11(1),
87-105.]

BRIITE ~ MRk (2013) @ EREEIRRE SE BEAR

FRERERERE © K E IRBRRS B HREE - 4F
PRHH BF 54T 038 (3) 81-103 [Chen,
Ming-Lei, & Ko, Hwa-Wei (2013). Reading
patterns of learning disability children during
text reading: Evidence from eye movements.
Bulletin of Special Education, 38(3), 81-103.]
doi: 10.6172/BSE.201311.3803004

BiER - EUEGE  BREER (2010) : IRERE

HERT R B ERIMER] - 20 F A
2wt g2 1 7] 0 55 (4) » 36-68  [Chen,
Hsueh-Chih, Lai, Whei-Der, & Chiu, Fa-
Chung (2010). Eye tracking technology for
learning and education. Journal of Research
in Education Sciences, 55(4), 36-68.]

FUGHE (2002) BRI HH E L

AIE P BRE e, B2 9% 3 E T 1Y 2 28 S HOAH A
FTE - o R FH A fe 520 100 71-
102 - [Huang, Chih-Hsiung (2002). The
effects of milieu teaching on communication
abilities of children with severe mental
retardation. Bulletin of Special Education and
Rehabilitation, 10, 71-102.]

TG~ BRI (2008) - Pl B FEIGES -



¢ 90 »

A R R A i Bl A A AT B
Fio MR B A B Ao 2T 129-156 ¢

[Huang, Chih-Hsiung, & Chen, Ming-Chung
(2008). The action process and effects of
augmentative and alternative communication
intervention on a student with severe
disabilities. Journal of Special Education, 27,
129-156.]

BGME ~ BRAAEE (2011) © S BERS PERe b

B BB B B E A R R B
FIZIEGE o HF R B H P4k > 330 29-55 ¢
[Huang, Chih-Hsiung, & Chen, Ming-Chung
(2008). Exploring the translucency of picture
communication symbols for important adults
of children with cerebral palsy in regular
classes. Journal of Special Education, 33, 29-
56.]

UG ME ~ BRI - BREE (2012) : fR i

R 4h SR B kB Y 58 E R
HA R R - ATEFEE RIS
B & EENFEE E R RS (NSC101-
2511-S-241-002) -~ [Huang, Chih-Hsiung,
Chen, Ming-Chung, & Chen Jr-Shian (2012).
Promoting the AAC graphic symbol learning
and communicative competence for young
children with special education needs. Report
of National Science Council, ROC, Taiwan,
NSC 101-2511-S-241-002.]

SRAEL (1994) @ HF o e o Bt R -

[Zhang, Chun-Xing (1994). Educational
Psychology. Taipei, Taiwan: Dong Hwa.]

B BB —— R S e
TAMBEEALUAE (=) - [T
Pl R B2 % B & EE T3 EH R
W 4 (NSC90-2614-H-003-005-F20) -

RERBE IR

[Yeh, Yao-Ming (2002). Research of
Internet-based augmentative and alternative
communication system for people with severe
communication impairments (3). Report of
National Science Council, ROC, Taiwan,
NSC 90-2614-H-003-005-F20.]

SO B YR~ TEE 4 (2005) ¢ HRER

T Bl B R A v SR R 2 < A -
J& A o B A 2 0 28 5 91-101 © [Tsai, Jie-
Li, Yen, Miao-Hsuan, & Wang, Chin-An
(2005). Recoding on eye movements and its
application on Chinese reading. Research in
Applied Psychology, 28, 91-101.]

TE AL ~ BREHE (2012) @ DIHREY kSR

$h B EEARREB IR - 4 2
AR #F 52 7 T > 8 0 81-96 - [Lai, Meng-
Lung, & Chen, Yan-Hua (2012). Examining
preschoolers’ attention during storybook
reading: Evidence from eye movements.
Journal of Early Childhood Education &
Care, 8, 81-96.]

Blzzah ~ % (2011) © DIREREHEEE

At S e R B B2 I T PR 2 - &
F B AR 0 43 0 227-250 < [Liu, Chia-Ju,
& Hou, I-Lin (2011). Explore the influence
of prior knowledge on understanding in
scientific diagrams through eye tracking.
Bulletin of Educational Psychology, 43, 227-
250.]

W B EHEEE (2003) /DB

B2 B0 i [ SR R AR B B 5 - oo 22
2 #5535 (6) » 818-822 - [Han, Yu-
Chang, & Ren, Gui-Qin (2003). Study on eye
movements of viewing illustrations in new
mathematic textbook of first grade primary
school. Acta Psychology Sinica, 35(6), 818-



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e - 91 -

822.]

Alant, E., Life, H., & Harty, M. (2005).

Comparison of learnability and retention
between Blissymbols and CyberGlyphs.
International Journal of Language and
Communication Disorders, 40(2), 151-169.
doi: 10.1080/13682820400009980

Angermeier, K., Schlosser, R. W., Luiselli, J. K.,

Harrington, C., & Carter, B. (2008). Effects
of iconicity on requesting with the picture
exchange communication system in children
with autism spectrum disorder. Research in
Autism Spectrum Disorders, 2(3), 430-446.
doi: 10.1016/j.rasd.2007.09.004

Barker, R. M., Akaba, S., Brady, N. C., &

Thiemann-Bourque, K. (2013). Support
for AAC use in preschool, and growth in
language skills, for young children with
developmental disabilities. Augmentative and
Alternative Communication, 29(4), 334-346.
doi: 10.3109/07434618.2013.848933

Barton, A., Sevcik, R. A., & Romski, M. A.

(2006). Exploring visual-graphic symbol
acquisition by pre-school age children
with developmental and language
delays. Augmentative and Alternative
Communication, 22(1), 10-20. doi:
10.1080/07434610500238206

Beck, J. (2002). Emerging literacy through

assistive technology. Teaching
Exceptional Children, 35(2), 44-48. doi:
10.1177/004005990203500206

Beukelman, D. R., & Mirenda, P. (2013).

Augmentative and alternative
communication: Support children and adults

with complex communication needs (4th ed.).

Baltimore: Paul H. Brooks.

Binger, C., Kent-Walsh, J., Ewing, C., &

Taylor, S. (2010). Teaching educational
assistants to facilitate the multisymbol
message productions of young students
who require augmentative and alternative
communication. Admerican Journal of
Speech-Language Pathology, 19(2), 108-120.
doi: 10.1044/1058-0360(2009/09-0015)

Burroughs, J., Albritton, E., Eaton, B., &

Montague, J. (1990). A comparative study
of language delayed preschool children’s
ability to recall symbols form two symbol
systems. Augmentative and Alternative
Communication, 6(3), 202-206. doi:
10.1080/07434619012331275464

Burton, C., & Daneman, M. (2007). Compensating

for a limited working memory capacity
during reading: Evidence from eye
movements. Reading Psychology, 28(2), 163-
186. doi: 10.1080/02702710601186407

Charlop-Christy, M. H. (2002). Using the picture

exchange communication system (PECS)
with children with autism: Assessment
of PECS acquisition, speech, social-
communicative behavior, and problem
behavior. Journal of Applied Behavior
Analysis, 35(3), 213-231. doi: 10.1901/
jaba.2002.35-213

Chen, M. C., & Wen, M. K. (2005, June). Using

picture symbol writing system to teach
pupils with learning disabilities to learn
short article writing. Paper presented at the
Ist Asia-Pacific Congress of International
Association for the Scientific Study of

Intellectual Disabilities. Taipei, Taiwan.



£ 92 RRBE IR

Chen, M., & Ko, H. (2011). Exploring the eye
movement patterns as Chinese children
reading texts: A developmental perspective.
Journal of Research in Reading, 34(2), 232-
246. doi: 10.1111/7.1467-9817.2010.01441 x

Cohen, J. (1988). Statistical power analysis for the
behavioral sciences (2nd ed.). Hillsdale, NJ:
Lawrence Earlbaum Associates.

Cosbey, J. E., & Johnston, S. (2006). Using a
single-switch voice output communication
aid to increase social access for children with
severe disabilities in inclusive classroom.
Research and Practice for Persons with
Severe Disabilities, 31(2), 144-156. doi:
10.1177/154079690603100207

Dada, S., Huguet, A., & Bornman, J. (2013). The
iconicity of picture communication symbols
for children with English additional language
and mild intellectual disability. Augmentative
and Alternative Communication, 29(4), 360-
373. doi: 10.3109/07434618.2013.849753

Drager, K. D. R., Postal, V. J., Carrolus, L.,
Castellano, M., Gagliano, C., & Glynn,
J. (2006). The effect of aided language
modeling on symbol comprehension
and production in 2 preschoolers with
autism. American Journal of Speech-
Language Pathology, 15(2), 112-125. doi:
10.1044/1058-0360(2006/012)

Ecklund, S., & Reichle, J. (1987). A comparison
of normal children’s ability to recall
symbols form two logographic systems.
Language, Speech, an Hearing Services in
Schools, 18(1), 34-40. doi: 10.1044/0161-
1461.1801.34

Emad, A., Stephaniez, M., & John, U. (2011).

Effectiveness of combining tangible symbols
with the picture exchange communication
system to teach requesting skills to children
with multiple disabilities including visual
impairment. Education and Training in
Autism and Developmental Disabilities,
46(3), 425-435.

Emms, L., & Gardner, H. (2010). Study of
two graphic symbol-teaching methods
for individuals with physical disabilities
and additional learning difficulties. Child
Language Teaching and Therapy, 26(1), 5-22.
doi: 10.1177/0265659009339820

Evans, M. A., & Saint-Aubin, J. (2005). What
children are looking at during shared
storybook reading Evidence from eye
movement monitoring. Psychological
Science, 16(11), 913-920. doi: 10.1111/
j-1467-9280.2005.01636.x

Evans, M. A., Saint-Aubin, J., & Landry, N. (2009).
Letter names and alphabet book reading by
senior kindergarteners: An eye movement
study. Child Development, 80(6), 1824-1841.
doi: 10.1111/j.1467-8624.2009.01370.x

Evans, M. A., Williamson, k., & Pursoo T.
(2008). Preschoolers’
during shared book reading. Scientific
Studies of Reading, 12(1), 106-129. doi:
10.1080/10888430701773884

Feng, G., & Miller, K. (2009). Orthography and

the development of reading processes: An

attention to print

eye-movement study of Chinese and English.
Child Development, 80(3), 720-735. doi:
10.1111/5.1467-8624.2009.01293.x

Fuller, D. R. (1997). Effects of translucency and

complexity on the associative learning of



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e £ 93+

Blissymbols by cognitively normal children
and adults. Augmentative and Alternative
Communication, 12, 30-39.

Fuller, D. R., & Lloyd, L. L. (1991).
Toward a common usage of iconicity
terminology. Augmentative and Alternative
Communication, 7(3), 215-220. doi:
10.1080/07434619112331275913

Hannus, M., & Hyona, J. (1999). Utilization
of illustrations during learning of science
textbook passages among low- and high-
ability children. Contemporary Educational
Psychology, 24(2), 95-123. doi: 10.1006/
ceps.1998.0987

Hayes, C. L. (1996). The effects of translucency
and complexity on the acquisition of
Blissymbols by cognitively normal elderly
individuals. Unpublished master’s thesis,
University of Arkansas at Little Rock, Little
Rock, AR.

Hetzroni, O. E., Quist, R. W., & Lloyd, L. L.
(2002). Translucency and complexity: Effects
on Blissymbol learning using computer and
teacher presentations. Language, Speech, and
Hearing Service in Schools, 33(4), 291-303.
doi: 10.1044/0161-1461(2002/024)

Huang, C. H., & Chen, M. C. (2011). Effect of
translucency on transparency and symbol
learning for children with and without
cerebral palsy. Research in Developmental
Disabilities, 32(5), 1829-1836. doi: 10.1016/
j1idd.2011.03.013

Johnston, S. S., Reichle, J., & Evans, J. (2004).
Supporting augmentative and alternative
communication use by beginning

communicators with severe disabilities.

American Journal of Speech-Language
Pathology, 13(1), 20-30. doi: 10.1044/1058-
0360(2004/004)

Lloyd, L. L., & Fuller, D. R. (1990). The role of
iconicity in augmentative and alternative
communication symbol learning. In W. 1.
Fraser (Ed.), Key issues in mental retardation
research (pp. 295-306). London: Routledge.

Luftig, R. L., & Bersani, H. A. (1985). An initial
investigation of translucency, transparency,
and component complexity of Blissymbolics.
Journal of Children Communication
Disorders, 8(2), 191-209.

Markham, P. T., & Justice, E. M. (2004). Sign
language iconicity and its influence on the
ability to describe the function of objects.
Journal of Communication Disorders, 37(6),
535-546. doi: 10.1016/j.jcomdis.2004.03.008

Mechling, L. C., & Cronin, B. (2006). Computer-
based video instruction to teach the use of
augmentative and alternative communication
devices for ordering at fast-food restaurants.
Journal of Special Education, 39(4), 234-
245. doi: 10.1177/00224669060390040401

Mirenda. P., & Locke, P. A. (1989). A comparison
of symbol transparency in nonspeaking
persons with intellectual disabilities. Journal
of Speech and Hearing Disorders, 54(2),
131-140. doi: 10.1044/jshd.5402.131

Mizuko, M., & Reichle, J. (1989). Transparency
and recall of symbols among intellectually
handicapped adults. Journal of Speech and
Hearing Disorders, 54(4), 627-633. doi:
10.1044/jshd.5404.627

Nail-Chiwetalu, B. (1992). The influence

of symbol and learner factors on the



© 94+ RRBE IR

learnability of Blissymbols by students with
mental retardation. Unpublished doctoral
dissertional, Purdue University, West
Lafayette, [A.

Namy, L. L., Campbell, A. L., & Tomasello,
M. (2004). The changing role of iconicity
in non-verbal symbol learning: In a
U-shaped trajectory in the acquisition of
arbitrary gestures. Journal of Cognition and
Development, 5(1), 37-57. doi: 10.1207/
$15327647jcd0501 3

Payne, A. C., Whitehurst, G. J., & Angell,
A. L. (1994). The role of home literacy
environment in the development of
language ability in preschool children from
low-income families. Early Childhood
Research Quarterly, 9(3-4), 427-440. doi:
10.1016/0885-2006(94)90018-3

Paivio, A. (1990). Dual coding theory. In A. Paivio
(Ed.), Mental representations: A dual coding
approach (pp. 53-83). New York: Oxford
University Press.

Rankin, J. L., Harwood, K., & Mirenda, P.
(1994). Influence if graphic symbol use on
reading comprehension. Augmentative and
Alternative Communication, 10(4), 269-281.
doi: 10.1080/07434619412331276970

Rayner, K. (1998). Eye movements in reading and
information processing: 20 years of research.
Psychological Bulletin, 124(3), 372-422. doi:
10.1037//0033-2909.124.3.372

Rayner, K., Chace, K. H., Slattery, T. J., & Ashby,
J. (2006). Eye movements as reflections
of comprehension processes in reading.
Scientific studies of Reading, 10(3), 241-255.
doi: 10.1207/s1532799xssr1003 3

Rayner, K., Miller, B., & Rotello, C. M. (2008).
Eye movements when looking at print
advertisements: The goal of the viewer
matters. Applied Cognitive Psychology,
22(5), 697-707. doi: 10.1002/acp.1389

Romski, M. A., & Sevcik, R. (2005). Augmentative
communication and early intervention: Myths
and realities. Infants and Young Children,
18(3), 174-185. doi: 10.1097/00001163-
200507000-00002

Sandall, S. R., & Schwartz, L. S. (2002). Building
blocks for teaching preschoolers with special
needs. Baltimore: Paul H. Brookes.

Schoot, M., Vasbinder, A. L., Horsley, T. M., &
Lieshout, E. C. D. M. (2008). The role of two
reading strategies in text comprehension: An
eye fixation study in primary school children.
Journal of Research in Reading, 31(2), 203-
233. doi: 10.1111/.1467-9817.2007.00354.x

Schlosser, R. W. (Ed.). (2003). The efficacy of
augmentative and alternative communication.
London: Academic Press.

Schlosser, R. W., & Sigafoos, J. (2002). Selecting
graphic symbols for an initial request lexicon:
Integrative review. Augmentative and
Alternative Communication, 18(2), 102-123.
doi: 10.1080/07434610212331281201

Snow, C., Burns, M. S. & Griffin, P. (Eds.).
(1998). Preventing reading difficulties in
young children. Washington, DC: National
Academy Press.

Stephenson, J. (2007). The effect of color on the
recognition and use of line drawings by
children with severe intellectual disabilities.
Augmentative and Alternative Communication,
23(1),44-55. doi: 10.1080/07434610600924457



DARRERERRS 13 T 3R B B RR S 5l e v P s i JE 1 e el 22 2 2 T e 95+

Stephenson, J. (2009). Iconicity in the development

of picture skills: Typical development and
implications for individuals with severe
intellectual disabilities. Augmentative and
Alternative Communication, 25(3), 187-201.
doi: 10.1080/07434610903031133

Stephenson, J., & Linfoot, K. (1996). Pictures as

communication symbols for students with
severe intellectual disability. Augmentative
and Alternative Communication, 12(4), 244-
255. doi: 10.1080/07434619612331277708

Sweller, J. (2005). Implications of cognitive load

theory for multimedia learning. In R. E.
Mayer (Ed.), The Cambridge handbook of
multimedia learning (pp. 19-30). New York:
Cambridge University Press.

Tetzchner, S. V., & Martinsen, H. (2000).

Introduction to augmentative and alternative
communication (2nd ed.). London:

Athenaeum Press.

Tina, T. D., Annabelle, D., Bonnie, R. L., &

James, R. Y. (2002). Generalization of
skills using pictographic and voice output
communication devices. Augmentative and
Alternative Communication, 18(2), 124-131.
doi: 10.1080/07434610212331281211

Trief, E. (2007). The use of tangible cues for

children with multiple disabilities and visual
impairment. Journal of Visual Impairment &
Blindness, 101(10), 613-619.

ke HA - 2015.11.16
B2 HHA ¢ 2016.06.21



¢ 0@(

Bulletin of Special Education
2016, 41(3), 67-98
DOLI: 10.6172/BSE.201611.4103003

Influence of Symbol Components on the Understanding
of AAC Graphic Symbols from the Eye Movements of
Preschool Children with and without Developmental Delays

Chih-Hsiung Huang
Associate Professor,
Dept. of Child Care and Education,
Hungkuang University

ABSTRACT

Purpose: Using Augmentative and Alternative Communication (AAC) to improve the
communication skills of children with disabilities is generally supported by both domestic
and foreign scholars. Graphic symbols that represent individual words or phrases are
often used in conjunction with AAC; however, research on the reading and recognition
of AAC graphic symbols is scant. Therefore, this study examined the influence of
symbol components on AAC graphic symbol comprehension among young children
with and without developmental delays through an eye-tracking technique. Methods: A
quasiexperimental design and purposive sampling were used for this study. A total of 54
participants comprising 18 children with a developmental delay (mean age 5.7 years) and
36 children without a developmental delay (mean age 5.4 years) participated in the study.
The AAC Graphic Symbol Learning System and Mobile Eye eye-tracker were used to
collect data. Thirty common verbs represented by AAC graphic symbols were used as the
experimental material. Findings: The results of the eye-tracking experiments indicated
that the symbol recognition of children without a developmental delay was significantly
higher than that of children with developmental delays. Additionally, a positive correlation
was identified between the number of AAC graphic symbol components and symbol
recognition. The findings also revealed that a significant difference existedin the reading
times for the cognition of graphic symbols between the children with and without
developmental delays. Children with developmental delays required more reading time.
Overall, the results demonstrated that single-element graphic symbols necessitated more

reading time compared with multielement graphic symbols. Specifically, the children with



developmental delays required a longer duration to fixate on the multielement graphic
symbolsand achieve recognition. Conversely, the children without developmental delays
tended to exhibit a favorable total fixation duration andfixation count, and a highratio of
total fixation durations when using single-element graphic symbols compared with when
using multielement graphic symbols. Finally, according to the average eye movement
data of two subjects, eye movements among the children without developmental delays
were saccadic and systematically fixated on each graphic symbol to search and determine
answers. By contrast, children with developmental delays lacked systematic fixation and
saccadic eye movement. Conclusions: A positive correlation exists between the number
of components in AAC graphic symbols and symbol recognition. Therefore, we suggest
designing multielement graphic symbols to promote recognition and symbol learning
among young children with and without developmental delays. We conclude with some

recommendations for further study based on these results.

Keywords: eye movement, symbol learning, developmental delay, augmentative and

alternative communication (AAC)

e Q7 o



¢ 08 »



