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Using eye movements to explore visualization and reasoning
during the reading of geometric text

Tsai-Wen Lin  Chao-Jung Wu*

Abstract

Geometric texts carry rich spatial information and arguments. This study examined the
eye movement of adults reading different types of geometric text to explore Duval’s model of
visualization and reasoning. A total of 50 participants were requested to read two geometry
proof items and nine geometric description items. Eye movements during proof reading were
categorized into “given,” “prove,” and “proof examples.” Three types of geometric text
comprised different proportions of reasoning components. Answers to the question of to what
extent reasoning elements are involved in the three types of geometric text were ranked in the
following order: “geometric description,” “given and prove,” and “proof example.” First, we
found that the total fixation duration ratios of the figure for these three types of geometric text
were 36%, 41%, and 51%, respectively. The ratio of proof examples was significantly higher
than that of the other two types of geometric text, indicating that the extent to which readers
rely on figures when reading geometric texts is influenced by differences between the three
types of geometric text. Second, according to the total fixation time, the process of reading
comprehension for a geometric text can be divided into two phases: initial comprehension and
rereading. As indicated from the reading time ratios and average reading time for areas of
interest (AOIs), we observed that initial comprehension could be related to Duval’s
visualization, and that rereading could be related to Duval’s reasoning. Finally, based on an
analysis of the Markov transition matrix, geometric symbols—particularly keynote geometric
symbols—were regarded as clues that guide the reader from the text to the figures; however,
word description, geometric terms, and geometric symbols embedded in the background were
proven to direct readers to move onto subsequent AOIs in the text, but rarely onto figures.

Key words: initial comprehension, re-reading, eye movement, geometric text, reading
comprehension
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AR AR EHRR T AR SRS B R SO s Bl FiAYAEGUR » AHTZEat R L P By EL
Bl et BT R SRy B - bR -

(=) BRERsESsR
TS AOI 5% - RIBFHRFE I « HUIE AOI MYEHI » £ is
AR B EL > LU CKIP st 2 SR BB s © B 23 k)



FN A — AR B Rz B E - &l asdan TIETTE T EP@%%J 2 Ry
By ERAA T = 0"+ AR EERAL BIREE T AT LT AC T ARC
FILARE V) B e/ NERALTE By AOL

[EEEETHY AOI S0 - INRTENT R - Zal B fEE EAVAHR I B STE T E
(BEASSCFRE) 4T > SO Rl - FEDFHhSRE S O &EE - (EFTRs B
(B RE b 2 e Y BECLRE - FRRHIE] & Y 2 (E DN TP L tsk & (R —(E K HY AOL > 411IE 2 B e

[ & % ][ l\l\l}( é‘jld il\]}l lt’LithlJ » ﬂZJ:\B(iFJ* .‘\(‘l)liJ
e -

[w#)
Fg AFC [t |A|ABE | ¥

A

akh ||[)0

# | FAQ= u\(‘l 1
Lokl Ll

& 2 AHHFT AOI HYEIST =

AWTFESE LIS & & AOI Ry rifle - (RIZAETRIEL AOI EI’]I”EF?H#FEEJ—*F/ )
Rt R B R AP B - WGBS ol B AECTR E IR TlE - S E# AOI
BB AR BIRYFTA AEURL - B 2RI SCEHA AOI Byl - HANG @%ﬁﬂﬁli?ﬁﬁilﬁlzfﬁ%
FeR o HERFMISCEYHA AOI - FREEZ AOI YRIAGERARIEES - [BIHiFEHYZE » EBEN
E%&Fiﬁ:% AOI HifFEHAt AOI 2 1% » L FEIR[E] AOI EAYE B XL » BB AOI Hy[EIFH
PEEES > [AIfEHY - L —PRERth A& & AOl BEAR[EIFTAAAES - ik - BESTERTA
AOI TERTAREL AR WP B G AE R RRF e - [ 3 P W B SRR AR P B 8 BU ARC
Ry AOL

[£][A

& 3 WEREE R B R A R

HIERITSCUIE] AOI HY 52 » 8 3 S EHT 2 EITIERAREERY AOI - 85 [BlfE Fy 2
A BRI AERUREIEY - L T AFC ) RyiEHY AOL » HAaER AR A2 R IRE 1 2 3 HYAE
Pk > [El L eI IS RARG 5 RIHRG 6 - EAESURIHE A AFC i5{[H AOI s - BlERELE
ItE— AOI B2 [ml Yy sE(iRE (=8h 1~3) > Ryaz AOI HIRMGHEE IR - Z &R AT
T AOl (ABE - Eh4) & » FFR[E] "AFC > JIREEHY AOI AYEIFHIFRE] - EfaHE 2



IREH AT ET A (28 5~6) 0 ZE2 » [BIfIEREE T EHEA Al RIEAFTHHE
F MBI AOI Y] - H &l Aedi EAYERTHE -

(=) HREMEERGERHER AT ERR]

AT FEHREHE IR G BRI E R A BOPER > oyl | - LG B ZslE
T AT LB SR ~ WIRERSHARERY " EADRES | F1 T ondisg] | HARAERITHE - Bl
TR AT FIEFE R TR ACI 2 I Balslrs i - A RHEH i 2 5 T L B ARy ERHIT A
35 o 2. PR FH AT S RE KR AR R TR B SE AR ] - SRS B A B (S A G ke I B 73
bt AR 2 E s T U B R BRI LA 3. AR IR ] 7 i AR B AR A ]
BB RIS B - o BIERIPEES T - &5 B EEREHEWGEREIHT AOI 2 - H R AT S
AR - FEWEEEHY AOl Z VRSN > ot Bz sl a8
S FTREAY G BN R RS B N > HARARRIRF I bR DU N B EHGEEEHY AOL » FHRE
RE-EE o

(M) BREHENBFRY 3 HT T

AR A B a] JeiEHasEH( Markov Transition Matrix )( Henderson, Falk, Minut, Dyer,
& Mahadevan, 2000; Simola, Salojarvi, & Kojo, 2008 ) 474t 50 fi7 Z s\ E i a] ~ ELFI3K
6 DUSORHIREHHSE Mo SO > RS A0l U B e R 2% o R e BA R IR SR o
5 ] SRR R R 2 FH et IH 2 SEieE (fixation sequence ) WiRAETEAFRTS > FEFRLARR(:
== (conditional probability ) 5 fi Fy+¢ AOI SR IER BRAVIR AT =0 o BRIFIRAVEL
15 Byl ig e H— AOI IR T - BERERERE—(E AOI AR ERERA S
FRESERT— AOl Z iR s iR G Rl % — AOI -

5 B2

— ~ S SCA B AHR B

(—) &MRER - EXCKERIREER I Z BB SRR R R LR

% 1 2 TR SORHRBEGIF R ~ BISESTREE] - DU Bl Ae e e (5 W A e ]
EER - A FEARRUR /R Eiae I B SRUBE (T Rs ] DU [ A5 RS Fe Fe JR EERSK R 28 (AT AR5CAIE
PAMN =AW EHHREAE > SERF R R EAFATER - SEEERTUE
] A5 A0 P 5 WA P EE R T T SO B - —HE AR YRR [ EESR— % (A5 36 ~
CURDKEE AL > DLUROR#EIEEHH .51 » DABRR - S i e T A= 55 -

R 1 = HCORA SE R e s et e B A A G R TR PR

NASERY L&A ERIKEE TNEURGEH
HREhEE M (SD) M (SD) M (SD)
HEERHISRT (FD) 7.13 (1.95) 11.96 (4.20) 21.51 (8.46)
B SERASR (FD) 2.53( .71) 4.87 (2.48) 11.33 (5.98)
(] Ao 1 o ] (S SRR A R T PR .36 ( .06) 41 ( .19) 51 ( .13)

G TR (B SR R IR ] 7 oy LR B 22 5 (1, 49)=15.40°p < . 00179° = .24 -
BIRELE Ry iz B > 2Rt - TRETEEEH > CURIKES » TSR B AR ES 2 i
B - HIHEIR ARSI > S LR naisg Iy - (CEE S IR e
BURZ& MBI AEA IR SO > HEEM AR -
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(=) &ME0R - EXARENUREE SRR H AR 2

AHTFE 57 B ELR AR R B B Fe - PSRRI IR NS 2 2 52 - AEIEER
o W PR B P Y SRR E D

LA REESCAEA A EEAE GRS - BEGRF S SRS M EE RV R AT

T 2 S I =TRSO W ([ B S R AR P B AR LT /] - 25 B (SR AR RF I EE R 2 P8y
SRS - WUAEE AT PR SRR TR S SRR EER A P B S R REF?E;&H%’Z“
ERDREEAUREEH © [ERPEELAIAEES - Fi P B Ra s B 7y EEe A A RAY

U (8 BT A T BR A -2 FE B AT

R 2 ZRUORO RN R 2 e (S SRR ] EE R P B

AR SR EAKEE 2N EEEGE
B M (SD) M (SD) M (SD)

IIEEE .63 (.10) .56 (.15) 49 (.13)
Bk .37 (.10) 44 (.15) 51 (.13)

Z*%_JFE’*'J?U!KT PHAGE i PSSR BRI e R B E R F (1,49) =19.62

P < 001 y* =29 KEEEMHLLIREIA « {aTAvT > EADREE > RET S o[BS ERE

srikr (] 1 70 PEIN B an B Al B O Ry iR Haia -5 Bada R ELg s Al =] - H ootk

7% FNEEREH] > ELAIPKEE > 2§ (TR » JREN W aaEE BRI R EESR > DIRRE 2% (TR e

5 HREHCKES > g AR R #iag (R 5 e Gk ay R AAEE - DUREEss I i
= HREHPKEE - S fEHYE & MR -

2. [EPEE S SRR E RIS B B EHEREIN AO| Z B =R T

< 3 S =R S8 m] AT W[l el S B AR EE R AON M-I B AR ] - B4 5T HVE TR
70 © DLZPEECHEEE EIHY AOI 8 Es i) » 34 PEELHY BE IR AR 0+ » AOI S5
IR AR 2 B EEEW AOI IR < AR 9 MRl Ry AR IH 2 LA
KN HEIEE I A REAE - BAFEZSEEAEENER - SRS EEER

( Linear Mixed Mode - f&§fE LMM ) ( Baayen, Davidson, & Bates, 2008; Winter, 2013 ) #E{T

g3 DA RS Az B ( by subject )EAESE{RA( by item )R sl AYFE R random effect ) »
[E0F 27 T 2 4H IRV SR RiTEEHE

R 3 RO EEN B aE 210 AOI Z SPHBEGGH (=ZF)

SCARIREY b= LR ERIKE TRELE I
B2 M (SD) M (SD) M (SD)
PIAGHER 419.80 (59.13) 513.60 (306.03) 591.90 (294.47)
=L 456.76(135.02) 853.95 (445.44) 1127.58 (418.52)

HETTERIEIR GRS TTR » B ERIREE Ry LLacEAE - o1l St Ml Bl e e P e L
L= SURHYT AOI P AR (T 2= 55 i - SRR EIGEE RIS EL - P 0
sE 2l AOI ZEGFH b > EXCKEEEI ARG « REEsEIH Z [ A 2R EE AR - t (1,
49) =234 DIkt (1,49) = —9.29 - &K Wald {SHHIEEFEgseR © /RaEai] > BAK
ma > & AROIL ¢ BUNMERIIGE I EL - AR EIREIHAY P4 AOI IR - HUZ
ELAIREERT P AOI B - MR HZ 28 AR - [P BN 23 = - t{H 5
AN t(1,49) = 241D0Ft(1,49) = —9.02 - & Wald {SHEl&[E-F a3 © /R

11



R > ELAIKES > 2§l » BRI P B[Rl o ase I P HEE EHY AOI 2 RaSHRHH]
et~ HIOEEADKEE « SRR - ZAMAE R B S SO Z RIS K -

R CAHIFRAR R AR © (1) = RESOARH ) an P i B 5 P B Bl SRR S A R 4R
R EEREFEE R - HINWER EEERE =S OR Z2MH EHR - AR o)aaHE
i BRI TG AR AR IS I EE R i = - T daG Y (0] 157 P B el SR ) (G AR B (R R T LR
fefe o BUNMEILE MBI HSOR - HYaB e R © N2 > SaEBENESOR
AIEAE P ELRF IR - (2) =R EREEEINT AOI Z BRI - (446
B PR P 2R EE IR R R - EADRERZ » SRR - 8RR
THGSHSOR > HP R E SRR AOI Z BRI R -

3. [EER 48 o] SCARVAR FsEh

st B E s CE I IRBINET - I E R O — R B IHE S E T
Relsl S HREI VRSN T fil i R B RS /R - (S R Fr9 B R SOR
—FRtAT R AR AYEEA] > a0« T DAAABC #Y... | HIFE FERSATT Bt /b o 1
2 PR TR - AN TERFEIS oSO T B (DL A S = 2L -
RIEE » AW ER R Al SR S AR » B a8 A (e SO R e A 550 2 12 HUHR
FWE - FH LU AT A 220283 -

FIRRTAERZE > AW E St SO N Faa AR ahph - BRE—MRSCTE ~ 2]
S~ Gt = o T T B R TR TR T T T HE T B TR

THY R SrTEE s T S foragE ) AR AR SO R AT R 2 (el flaRE > Bl T AT
CIE T EELR T A ER ) T R RreR ) RlEEm T A T2, T AC,~TAFC >
EREEEERSE (W "+ 5= ) Kb BB HEERNIESY AR
A& auA1 T AR IR - DUE 1 AV E Bkl R BilEi A - fofia) " AABC 1 AB>AC » 7£BC
A rpEESR PQ o HEECP > H T THE | ER—RCT > R | R
"R TABC ) By TR ) S4{aIFTSE T AB T AC T PQ T CP L HIE T E
Bery ) &M% o @ 1 SBEHHBEIERKEE T LIAABC 1REAB ~ AC BE(EIE T
ABGF...... ' OKESEA\AFC...... DURA T E RO T IEE ) R e 0T A
TABC , B T ERAEHT , %59E 0 ifi TAB ~TABGF T A TAFC | ZEHIE T
BeHY ) 2 FF9% o nduse By T FEAAFC EHAABE 1 > AF=AB > TfE T8l | FEh—
e TIEJTIY ) Redfmass] - T A CTARC, FI T A ST ABE | B T ETRAREEHY ) %%

ol fFs% > M AR, F1 T AB ) HIR T RS ) S eIREeE -

R EENBIEY AT PR FH B ] R g KRS » 3% 4 R SR U= - ey [ ] 7995
WA MEEE SRR T iR 10y AOI 4558 » EBE% A S SRR 8(E
F—(TEREEE—E AOI #HHFHT & AOl IR  fla5E 4 5573 » ForalE
HE4mTE LHY AOI #2Hii% - A 69.44%HIHAIERS F4R5E 3 7Y AOI » HIUH 13.89%*HY1#
RN EUR5T 2> 55 = A 5.56 %R EHE L 4Rt 1 1Y AOl BERZ 2 4R5% 6 HY AOI -
EHARE - miiills & (ERRE AP 90%(E4R5E 1 1Y AOI £ & HYEEE - FHNET=
RN R Clk 2 BRI RAY 80%-90% » Fi AR AE(E /0 BT = KRS IR o HN SRS 1%
RITEFITE<RBENER  BdRE N ER T Egs 55 -
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24 T = SAS 18 | 1Y AOI B a] R B R R I Bk

AOI %t A=K [ RHY AOI §R5% - BRI ]
1 [3,69.44] [2,1389]  [1-6,556]

2 [3,53.85] [1,28.00] [[&], 9.62]

AR A S SO AOT Y B AT K = KRR 7 Bl Rl = FRgE > 575
Fofalas N3~ [ElEERTS ~ FlE EERE = FAIRG - LR 4 /] 1E4msT 2 7Y AOI %yu%él’]
BAET - FIGRST 3 BB A | BRE N FI4mSE 1 BVER R T ERERTSC ) EREERIEUE T E
& _EEC¥ o BRI = AR A RERIAI Rt HH ot - SR - EHE(E ACI 1 T RREHY
TEHARCRIONIEE A 50% > HURFEE AOI BRSLRy T BERE 130, FE[ERERT BRI NI #
50% - il Ry " BIREATSL ) o AISRAT = KRR Rt IR 2 IR ER AR - AIlFZ AOI #E
fwE T EE ELEE o ERERY AOI I - RS - GERWES -

K5 ZHUUR RO ~ & aa B I 2 BEIE AN EE R (%)

HEEULI ) BERE F X EE:E]ipe FlE_EEbE
AOI FEHY
— LT
oo 89 5 6
EHIKEE 70 10 20
N s 80 10 10
{4 5]
oo 84 8 8
EHIKES 75 25 0
Tﬁﬁuﬁﬁﬂ 100 0 0
S R&E I 20 FF55%
oo 76 10 14
EAHIKES 100 0 0
TR ag BH 28 8 64
T HEI R 757
oo 22 25 53
EAIKEE 29 12 59
Tqﬁﬁuﬁ‘% 5 0 95

Hi% 5 AR > SEE A E = ESOR PR RS AR BN A R A 2 - FRYE T2
A 2l =R SOARHY r*ﬂxK%J Tt ) B SEIREE B2 i?!%fﬁ?}?
F’%ZE?Q" By EIRERATSL » SAVETE - FER SAREEHY T2 mIFFIR, b o R RGINEA
SRESHVBIEHMIREANAT - S RUR ST TR - D EE FlE EEEY - EREERE T ry
jb?-iﬁlf SBHY &R > A & SR EER BB PR - AHEHY > S5 T ASHY 28 AT ak s
HEZRZFE g 2[E_EEY - By EEHIEEREBIRE N5 > H DU AIRO SR KRS
BIEHER - BEAG T S 1T & Z AR R 2203 - LU R [E] 4 Bl 5 233 5 HYE Zidinm -
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RIZ & S A S FERYERE < [&] 5 RI| 237 FEEADKEEE 7 sl LLAABC HIRE AB -
AC E8/ETE )7 ABGF ~ ACDE | fil T AAFC=AABE | % » %43 " A | f1 TABC |
&Y N R HEEE T T AB LK AC [ % GEIE _EHEE - SGEEIT A FITAFC
BE > 8 T A BERBIRMATIT > AR EE - HEIEET T A ) S EENGA FE
EETIE - HZE % ERY SRR S AR E AR RN B TR S IVER - A
BT U4 0VREE > (BT R RUi B ERK SN TR 7 T9%1% > S ET T5E - KoK
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2% FE EAELTIEY o MHEREER R &M RFE - 0 T AR T AB SR RSP
HETE EEEY -
{ie L ACHR BB v 1 > 5 R ) =R S ] SOARHY Hp SO 3 7 — RO B T s )

2 AR O 0 SEEIRR TSR - CH R = RS ST RS - AR gL
FIEFE =R ECCHE EREE AR S RERI LR SCE R AT AN « £
FAGHIRTSR Al - [E =R AR AN DL R st 2 BB R RS
- FE MR FEE 2 IEME - — i o rHIsER - 15— A AT E
BERIF ALY 25 -

B AR

— ~ SRR AR AR - SRR S . EE A

[l EMTFERIRE— © 2 {nl B 2 A 2 (n SO AR s B A B B M ] 2 SO [ Y S
XAHTEE B A 725 2 AT S5 ER =18 80 SCARH ] AE 5 I i (5 ARAE R R ] B i
IR AR (F{[RU.36 ~ TAISKES 41 ~ REIEEHA.51) » HE5 S A SRk b H R Y f
o EREREEE S (RHARE: - |EEAS 0 2012 5 Hannus & Hyona, 1999 ) =& ( Rayner et
al., 2001) 55 » SRBHZ A SO HE E A E SO B SO = H R P S (O e -
L (n Y 22 RS TR R A (n SR N RS » T B R 22 IR b F
i HANNRE TIECIEAYIRA] (Epelboim & Suppes, 2001; Lin et al., 2012 ) - {E#GZH
B RIS B LR S0 MY DR R e - IRl » BB E S 0] SO RS AR HL A e
BHEME -

BEAN > AT 3SR = FES i OB E (G A AR A LR A E 2R - Hp > #E
o B E R R RE B - EEEE LR L S YN SO TS » EAICK SRR R CE AR B 2R
Hefo[Rutrs - ERERE - AN M RRE IR M E PR » ZE RN AT
EHIHETELLE 2 B o SEEE RS N RSB AN o R A R A B A A B R Y
AT (PREHIE - RIEE > 2012)  (EXCAAIMERR - FLE SR RRAMRE - 34
RO 2E iz AERIEVEIE - DUFIRREREAE - IR aE R G 4 s (R R e PR R s oA
WSSO SOAS) « 2 > Sl RGICHI L RK SE R T e an B AE 1E - ST aY
DIRETE TN oh BB A o AV 22 [E R % » DA AR R SR R AT Y A

(B0 PAEFEERPQ - 1) - B EAIKEEN FyiEfE NI ZOREEHY H L ELER& (A
HORERES | S B E I A I E NS BRI RE D -

=~ S(BEEAYRIAA T A A R A LR (A ) - T (B PR A B A T

[EFERFFEMEIRE . ¢ SRS BRI ARER A A SR B . T R MIEAR Ry ] 2 A5
E RIS BB R A LAVRR R R ) > [l B AR AR R B Y] - SR B
AHTFEH TSR EA SRR -

AWTFE =T A E WA RS B B SRR I LR 2R 2 > HAk(
RO > ERIREE > Rz - FAaEE R PSR R E (& AOI ISR — B BE IR AT &
Fl[E 2 IRAYHIN 5% Pl BAE 4RI ] TP TSRV EER = (RSB S — IO A& R 2 AOI
e B2 REIREE 2% > Bl KRB AR (TS ORRESS AR EAVEE - 2%
ARG ) SR R R T R ZE IR (RS R SO BRI SO EAE IR 2%
Y ZE RS a2l T Ri5E(E , ERE (Duval, 1998, 1999) ¥ - 3%
srBR AR ER PTG EEaR S A AR Ry © CLAR SN e e et MR AR R B B - H
PREFEE B SRAA R Z HIAVBTSE (2012) 3830 Bl & R HERAE B W) aa st AR R ] -
BRIy BRI R, > BUR G E AR B2 R i A e - 1 SR A R P
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PR PERVATEEEIERE - 55 = > ARSI A RDIAY 155  DAGE By AOI HYE5 — 48 5E
PR T 20 S S LR e ARG PR AR » R0 P AR e el B 2R ( £270 1055 » 2005 ; Juhasz
& Rayner, 2003; Williams & Morris, 2004 ) -

AT = RS E O PR B AR R B G AR AR FE PR 2 B 2 5 > HURHIEEHH
> TUHIKES > e fmrit » % > TSI ) P EEREEE] AOI HUSEEREENER - tE
EE TR ) A T EHDKEE ) o [IEREEERTESE W (&) ZIROIE M &L E
AOl (&lE F2M8) Z BRI IAER - s IERIVIFRItERS - RAAEEHIRCEE
WS RESE G - T REIEERA | B =R R R A B SO - TR ST
REUR - SEERE RHEEEIHES - AHEE SRR AR & E#H=IY AOl - H 5
EHE AOI FEZERHVAE RIS R LB AU S - BiE 2 0 (Bl [e(RGFE EL - Bdani
] RE R BR (A A S AR A B o PR Rysl o A1 T 28R I DN R S AT S8 A 2D BR A4S
am (Duval, 1998, 1999 ) » [F]If S ZHERF 2 Y-HIZZ R JTRES R e TEIAYRA (%
M EEZRAY e > B T s AT 20 O3S BRI ] FRTEHERE EAZ AR, -
K o GSCHR BT DACT R I F R R S B EE W R nE S HE AR - FH ok S s s PR Y B8
FIFEFE (Rayner, 1998; Kliegl, Grabner, Rolfs, & Engbert, 2004 ) - [R[Il; » 2&{0]Fl:EHY [R1R
E%IEEL Duval HyUHEFEFERR R Ry RE

EERE IR - 20T Re B W AT g B (a5 F 4 A LB - )G
RS BRRE AR oy St T B ALRAE - (HhE &Sl sy - 5B AR 5 & MR E
HIDKES BE ISR BT » (AT W PR B s s T EL B E 7 5 £ AOI HY S35 SR 1R IF
MIEREER - RS RUE O AR E RSO B2 R > S EgNIERERRE
H A EA A XA ERYEEFEFE (Johanna & Jukka, 2008; Pichert & Anderson, 1977 ) - :&
R 2RI H B R R S R S AN B AT IRy 26 (] B OB R - B > HHEL
JA#&{ R - CRIRES RS IARTEE HARZ T » PR GEEE CAKEE P4AE
FEFSEY » FRACE S 2L HIRENFR - DUERE S EE AR ME OS> DUFRE R % E
HYREIREEH o [OIAPEENVELE T —ERR SRR LT o HIN 2ol BEleE DR LS (a1
HYZ2 IR R RS » S A R s B P = R A A M s s > I E A MR 7
REHVRHIER » BRYE T Ae HARUEFF =2 R EWIRIFIE R - R - TERE R #EE HRY (O]
AP EE - {[EES 5 7 A A S PR O RERE - 28 =R a2 G - DUER TIE
SUTEHIPRS » 4EFF o pir sy 20 B2/ 05728 (Epelboim & Suppes, 2001; Lin et al.,
2012 )< JRB > # el BeRE AV [Ol 1R ES bR T B EAVHEE I 270 B & T HE IR -

=~ FRE AR AR SR B SR S TSRS

[ FERTFE R = A [ERI R M SRR BB (1T 22 5] 7 AH5E DU A s
RO ZRESCAA R ga] N ROBRENHEN - S8R R DR SO Z AR A L R EE
EAE > g R OECGE AR TN -

(eI BARE - SE O~ AR FR SO - IRADE
& E20R > SIS R AT RORHY A MRS RI 2 - g IR T [ A 1 T R e D
SYIEEERISC > LR REAE RS SRR IR e — 2y - BT A R I 22
EENE - FTRAZFREsClE - BN " =/~ oy ) T - s R G
HIEAR SRS HZE R (% - (Haz = A 2R E T AVIE =AY - S rRerE: - 0
FHSOR TS BT RO & M RS RE R R« P DAESE 5¢ T SO B - B S el 45w
ZARM AR R IHE I B 2 IR AR B RIRE - 155 S R 28 (] 155t FIT AR 5 [ BT 4R 2 [
oo

TESCARHYRERIN S > SURALEE R A ARG E R EEHY BRI EAE 4T - ]
IS B e ARG - sEE B MR > EE AR AR MR - B EEE
HEERG S HETS - BUREGHIEBIET Y 2= MR T T 24 SR
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[BE (% o HERERC TR RIS AIDR M S AT IR A oy SR e RS - 2IE LR
HHEEPIEHES - B2 REA LR AREREERRENIRE - R ST
{HIREH A -

AP S L

— ~ BRI GR B EERTE RS

FH A S mT [l S A 5 (T Rl eE AV B B M > BobF 4w B B L RS o i 2 o B A T
VBN - B - EAEE - A RS EGEE IR EE R - B REEE Y
HEEM - DU E 22 R EEAECGRE © A (e EEIREw L
HYMT4ESR AT AL » 2 RFoR— I HS R ARAVA I 7755% - fEdss BEE A2 0EE
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