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Usages and Needs of Using Reading Materials

for Middle and Elementary Students with Low Vision

Hong-Jyun Guo
Department of Special Education

National Chiayi University

Abstract

The purpose of this study was to investigate the usages and needs of using reading
materials for middle and elementary students with low vision. The questionnaire was
self-designed on the use of reading materials by low vision students in middle and
elementary stage.The questionnaire including " the use of reading materials "," the
satisfaction of reading materials ",and the need of reading materials". The effective samples
were 119 students with low vision at middle and elementary schools . The data was
analyed by using percentage, mean, and t-test . Finally, open-ended questions were
employed to understand difficulties and needs of using reading materials.The conclusions
of this study were as follows:

1. Large-Print Books were used the most in reading materials. Following was the
standard books with optical devices, and then for standard books, electronic low
vision devices were the least.

2. Difficulties in using large print books were too heavy and too big, difficult to
carry,pages were easily falled apart,and so on.

3. The most usage of non-optical devices was desk lamp ,the second was book
holders.

Satisfaction with reading textbooks and learning effects were above average.

The needs for non-optical devices were above average.

In reading textbooks, students hope to get assistance such as picture enlargement,
electronic files, better assistive devices, and someone could assist.

7. Indifferent genders, there were significant differences in the need of non-optical
devices.

8. Indifferent visual field defects, there were significant differences in the need of
non-optical devices.

Finally, based on the results of the research,we provided some suggestions to
homeroom teacher, teachers of students with visual impairments and students with low
vision, and also researchers in future.

Keyword: middle and elementary schools ~ low vision ~ reading materials
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AYBIREN TSRS © S UEREAR IRV BREBAAAERAIE © 2l T
S8 BEIRENEE
—  [BEOBLENEE
552 IEtEEE (Visual Impairment) & 5 BL{EAT 1 (low vision) i (fCIEZ » 2013) -
"5 ) Bl e R s ARSI R I o DR - SR E AR 2SN
PRAMGERE s TER T ) SER MR N SAE B REIRE IR ) B EEEH T - DI
SR B ARH e U A - T AR S R B At AR i B AR B MR
(R4lEE - 2018 5 [REESEE » 2019 5 EHHZE » 2001) -
AR B bty —& o (EESIE BRI AR A B E 55 (8 i 7 H
HUE ER(2013) 5.0 Pt by B IR IE R AR E IS - ER G E B -
AA NGB RTF] FRARLBT LR AN FANA N 2L
RO EHE B EAREIRL G FIEEE - HFEARET AL AR -
LTARA ‘Gh gl (40 2 H MSARS £ 9rRl TRMPAR S AE 0.3 S4RTF & 20
BILp o
244 EEITAARA LRIRRE M E WG FE L FERR e h 2 R
R (T ML CHREE FTRERF 2 ETyHE 0 5w if)
AR BRI » AR B O P R S (S A T S B HE S AR 4H AR AT
" BRI IRE B S LIERE S A ) (ICR) 3 S5 S RGEERBLTIRE - (B AL
JEENHIRE RIS BEUETY - BRI 1 - 5 S8 ARV RERG (EREIRAE - FREDLT 5
T Rs2 B fichs - A% 2012 FEFRAG B (M50 » 2012) - 4038 2-1 Ffir @A Eh & 0o
W i ESE AT 10 PR AR [ T 4R LR AR (G (0210 5y 160 528 FRibse [ JEF)

11



T 2-1 fErrEEl L R i B R

0 REETHIEAE-

(1)REIER IR S IHE A E] 0.3 » BB IER BRI 5 0.3 SR/
0.1(R &) BB EREIRTE ) 0.4 - SSHRMEJI/INA 0.05(R &) %
(2)FHR A EF 25 By 20 ELAAH -

(RIR B EhHEET 0 30 EREAIRE - -PHEEHEAR 10dB(A&)# -

(WVBIER IR I 9EAE] 0.1 B > BUBIEREIRG I & 0.1 > SHRIAT]
2 /MR 0.05(hE)E e
(2)EHR B B R a0 30 EREFURRE - ~FHE AN SdB(A &) & -

(1)E 1R R T35 E A E] 0.01(kE 1%/ 50 A HHER)#
(2)EHR B B R a0 30 ER2sUied > “FEBRIEANN 20dB(F &) # -

BRRR R E T B B (F NS o WA EAED - 2020 - iR TR H 27 ¢

9% EBE D B0 P RS MR SR 2 S ek ) B A tm A ED (B0 e
FHUERRINE) » DB ERE K& Sy - (HMRIIESUE B B AR -
AEAED (B L lEREE e MFRINE) 2 1 EEEiIRET 0.4 > 55—HR 0.05 BA
T MEHEE (SR AR ERE AR EIE) FUE HEBIRTET] 0.3 LUNER]
Ryt zetst - t Ml A A E HARARBE R KE » ROEA 5L EREERSHH
BURBRRIAZ A E - BEAERTEANERSE - VIR A EEETE R BIREHY
TR R R AR AR AR AR - (AR R BRI S - AR RAR T2
BB EEE A AR E R R R - 7 R (1R ] 0.1 & 0.3) R&ElA: ~ &
(1877 0.01 £ 0.1) ~ EHE KT 0.01 LR -

(AR T3 (Low Vision)fF 48 25 BR N EHEE R 5915 - HIR 991 478 5y B s 22 ol
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" (Amblyopia) ; JEF - BTy RIEIRIEE o S LHVIRE - AN IE R
i FEA RO S R FITEREIE  EREERHR IR = SIFRHIA - DURERERK
RHEWARTE I (E 5 R - 2020) » " {4577 (low vision)f& fifam (s FHEEY) ~ F-1f7 ~
S EOL - BN REEE BB EIRAVIE T e — e H B AR R E (R P S B el
o ARARAE - 2011) > MBI DA RIERR ) > HiEse GRS EHEEEE -
PRI 25 15 A S A2 B R BRI PR (RS 5K > 2012) » FRFYRTAL - e T 9517
BB FHIZE(Amblyopia) 5% - R » AT Ry TRy, 208 T RARAE | -

R Bd 2 (American Academy of ophthalmology) AT &Y &4 )T ) 215
21 GRLL MR R IR - AR A R BB M e Rt B E AR IR SR RE I - AlREHAY
AFEIET (Jek) SREFRFHAE IS » BT REAEp - HREE SRR 2 i
BEFTEZ(Turbert & Gudgel - 2020) -

FEAR A R RaE R R A< T 7 1] - 57U A 4H AR (2010) (5 25K 2.85 (B A 176 [t
(FIMEEE 18y 4.25%) - 50 B S L EHT A SR 5 AHY 82% &y 5 17 B IEHEA LT 14%:
246 EARAR ST > 1R A LT 86% - 5 it 5itigr 4= K & (World Health Assembly) 5k 17E)
=T#(A Global Action Plan) £ %% - #A2FERENY £ F 3.92% - {51 2020 47 4330
HAeE - B 2.95 (§AEA I R 52ERE(The Lancet Global
Health ,2021) - 25EF Z2 AR RS2 FT(National Eye Institute)1F 2014 4F45 A 350 &%
500 E =B AR IIE N (S51H Legge ,2016) - FEEGI = - SRR N LHEAGHZ - 24
MER I ACUE 28 - #UEAE T BHVEE N SRR

TERR AR B sy A O A tE A& ET 2 2020 R - 152 femse s N 1805y
56188 A - ZHER(2020)&5THE m S 5 LA N B A B PE B R R s 2R S N B T
FEURE T LU MEEEAF 825 A - (EFTA ST LN B L EBEEERA: 0.71% - 15 R
Ao Al B PR A EL RS ) - HLp AR 78R AR X T RER Ty HFRR S A iR
B AR A AR AR R R - RS R H R R
BEE ~ SR MBI RIAZE T oK - HLRIERR T T EIRI S 228 2 R £ 20
FEHH -
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=~ (BRI RN R R

AR A T - R Z A — » DU T s MR I B sseni A <248
JEA
()RR A

NIEHIRIE RS ERE - N EEARE G SN FER 218 - 535 (2000) #HIIR
FHHBA PR EFEIRIME ~ EEAIE ~ IRERKEZNSFE - SERE5IN S A ~ faiin
7~ TRAERE G ~ BEEAGER ~ KERESER ~ 591~ BOXIR - RS R B R - 4
B RG RE ~ HIRGEASE -

AR 4H AR (2018) 45T » 1B fmmsery T 2R B A AR B IEE A IE ~ BN
I - SEPEEREE - H AR MR M AR - AR VIR - TS B R AT A
FIFERE SRR N7 FARR(WHO - 2018) » =t B g B IR A > MR S iEIA 5 A
(2011)RIHARERMER B & LR AR EE © 2.5 000R © SRR 3R © 4
TRAREARSE A Z2 40 o SARYEREHIEE © 6.0 A& ¢ 7. HPHE © 8. B F M= ELEE |
WPEELEE § 100 R Mt E 1L EBNE 5 12 ST E © 13,52 F A e & © 14,
P& 4E 5 15, HiAth

Turbert £ Gudgel (2020)7F BRI 822 € (American Academy of ophthalmology)
fa R RARIR BRI Ry s B BRI S ~ F R ~ BE PR (R A I 52 ~ B 2R MR AR 3K~
IR - ERHERGEDEAEA > B LRGN « R HE# s~ gNE - F
IR 5 2 (BT © A6 M AR S R AR 5 SR RB - ANE LR ~ HRIME -
P SO AR AR SR R AR T PR

&r LRl - m] AKIERAR ) S B nT RSy Ry e R IR BRI - LA RBIAEPT
HE o
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()R Pebie 1R, IR AR

ARSI E2 A A [FIHAR B A R Z ARIRRE T > A TRRHI =52 - DAFRAE
ZIIRRESTHH > B FL) 114 (2013) 5 S B SR IR EEH IR RE B 5 A5 ~ JRVBHIRAE ~ &
JEIRRE ~ IR RIAERE ~ IREREEER - (B ~ U LERLSE -

BIEF SR (201T)IRGU R IHRERBIS T - Jr i BOLRIEZ Y ~ B fER EEAY - iR
EREEERAY ~ fHEr4ePRAY ~ M LR B SR SRR N S T 5 -

& DA ERURZARIRAE - UT9E B 25 B 52 (2017) Ko st a2 A (2011)Re 1522
BRIFER AR NE Y &y - ORI - PIREIENE - TG A% - BB A
%~ R4 REGESVESERERAN B EHE) - SO R EE - G 4aiR - st
USRS - M R 2 AR RRERIR B R IR (AR 2-2 ~ R 2-3 AR -

% 2-2 R ZARIRRRERIR T PR i R

DR AL HRFHERIA

EALGE ~ S=BEEREEE ~ S R REE - HT S 5N e e iE
2ot = mEER - BRE - BOUR - AmEEE - SEREOR
B e RMEEmE - BNREERS -

j\]é

H
e
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EEETERGE % MPEENE  GUBRE RN - GBI - ARk
B RS -
WRETAE MRS G SR RS -
WETR PR AR R AR I
ERET ] )
LM « R -
MR AT B )
| B ~ SR PR » SR IR ST SR
R IR R R o \
ERMEGSE T % BRD B - B EE -
Sk L]
SOFREAEE PN R B R % -
| PR < ANE PR - MRS - (AR - SBERDR
BT )
% - GBI ERBIES -
(o Z G « TR - AR (L R
WL ) \
IMBEMERTERASEEY - S AR P B R R B -
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% 2-3 BT HABIRRREM AT IR PR PR AL A IR

ZIEARAE BeHy HARE 1T
ARERE HErdE EE
¢4 JE PRl IR
il PR {B#Y
HR R pyei) i) i)
HeRMEE IR v v v v
BHR v v v
HABE v v v
SR P R v v v
B T 2 v v v/
SR 1 N
v/ v/
(flofz)
v v
H A ) N
(flrfz) (i)
B (S PT B2
v v v v v

PIRGE =

BRI - sRERAIER(H 133) - FFHIARSE » 2017 - Zd4EHT © Fpd

FHFY EHARRRIR AT SR S 2 18 > A B ) B2 A A A Vi R 223 e e A PR 5 -
R SUE R E S M EREE L — > RIS R IEABREE (RS - EE
B B DUEEE EREA ST o (FRE B A IRGUR _ERYIRS > At a s
EAR IR RN S ZIREID AR A E] - WH5e ) D A 22 A P (o B R AT AR

ot WO HEFRK -
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BE BRI LRI BIERSR

— ~ (BRI R A HIBEEER
(—MEAR IR AR BB R

NI /(P YRR E S 4L RS2 A& 3HY (Geruschat & Smith,1997) - {7 752
AZFIGTIIRA] - B8 EEEEEE B Y - ZEHEK(012)F 5 HHER I HES
T5%H PERIEEHAEIE - FrERREN T ~ BHS M IF& 1% - Rapp £ Rapp
£ 1992 15 YRR e E AR SR TR IR S A& (MR C5 > 2016) > &1
HHEAR A B2 SE T RIS T 22 IRET - HUBZEEL 2020 SRR S F st TR El =k
FELUN— R AEEEREZE A EEEES » R B ia (&R
GEES > 2020) > (&AFJRAE RS L BT BT BRI SRS - Z20E
BRIV S HAE B NS ARG E E RV E B E B ? BET e i — iR
PV ELEREBE R (T > A REHIERI SR kel - B FIREFTE 0 T BT R 70k -

sR&A (1991)F5 KA 7 R EEHVER E IH BB G 1. ALER A Je » AIBHNREYREAIA
AL 2B S - GEEIINEYYERINE - SIS EERRREE 3 HiRH
soAIHIPRIEE > 40P E ~ IR/ © A RN S ~ SR A A - B 5 e aRes
5.5 IS RREPRIK  BUERIREMNIACHR AR EE - HP55(2001)f5 H A I e E
PRAERE © LR AN - 2. 50 ERE NS © 3 ERAETSERINEE © 4. 2R © 5.
R IR EE o S (2007) AR IR ER AL A IS A DT e B2 RIS ok T RS
W ~ BARETIRINEE | T BB CEAYACE - TIREERIINEE ) T FSE R SRRy ) T
fEE [ - Turbert £ Gudgel (2020)45 H &G I & EELEMHBHRIN SR S T« BdsE ~ (£
PGB EERS ~ 551F - BER - PRttt gl - fEAE R E B - FEEGET]
s EIRAATRA NS -

Gra Pl EEFFTR R 24 M 2 ENE - B8 TR ERRNEE 2
IE ~ ATEEEE R - FEUNEE ) o A5 —E TR R e R SR A

B SEAA HYBRC S FE SR ERLER » TBelai ity Ja H AT e 5 s - Rl 2 AT £ 5
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ST RS TP B A T IR BT SR A T A - AT R RE R (R B A iR
FIEEREA PR D) > SR A ST R 22 AR R R E A T AR BRI A SRR PR - e —
R AR TS A Y BTREIN BR. -

(OB IR ARV BIERR

FUE HR(2018) 5 BERE 51| Ry T AR B RAR A SR 4] 2 T 5 S-S
RIAHIIA H Z — - David Blunkett f5 : " S ERMTEFHEE - SRR T — Rt
FRVE > BlREe STREEEAVEE - FEFRMIFTEySEE T - mpefik i LEny - 508
FRBRE - o (SIEEEE TR 101, ZE R/ NE TR = - 20120 H 1)
A8 > BRI RAERNEI e REHR RINZRFTE R E N EE - EREER T MM ERRE T
TIPS o BROCHHE(1992) 45 HEAR 2R AR RS T Tl A INEER 2 B /(B - AEE
CH VR HRAG HANBRSEAT ATBRER S A - RERERFAYBREIE R B A HIRES B E A
PR AT SRR R ~ (A ERHRRSRE AT S (E —IREUEPA—HR
bR A BRARSEITEE A - WINPT RIS B - SRR H AT
SORFHGIRGE - T ELAsE R (1€~ EERBIREOAR R — [ EL ~ B 23R R
FOREGERHARGINNL - BE SRR s AT IR R G R A AT A BIRRE -

AT i FAYRH L B Bl A (R 18 - ACHAZE (2013)F5 BT I 2L AL R R IR S
[ELYIHIR AUy 2 — - fl ES TR E nl e A IR ARV TL5r Z — © BT AEERAR ]
EERIRENY o MIRE A LU M T A0 LB EEE NI 2B E SRS - AR
AFHE - 3 HRERF NS > SO BETE T ¢ 4 EP AR TR IS BERE 5. BT
MRS T FEVAILHEE R (TR B - SE R R > 2020) -

ENERTEAEA BRI EE W RESR DR AE R T BB EAVE]
Rl TIEARFEBNHEEE - 7 & 4RI AR AR R A B (= i > 2005) » (B4
NEAFGRREREY) > AERT > HE IR E R HGEZRH - 2004) -
AT MBAR I E2 AR Al B sk 2 3R A RERE IR - 48R T MRy Bs 0 40175 B 2:(2020)

Frie RS © RIS EEE SRS ~ ATIEEER ORI HIE A B~ SCF A
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AE - DREE R BEEREMEHE L E - ZMBE - 25 - IBI%) - 5k
FARAR 752 A Y B BB IR 5 Rl PRSI A B4 B B - Dini S A SR HEERE R B AIETRE AR
AR ERAES) - BIR LRSS ) - R SRAINIEE SRR HHERAE I HE
EIRABIRIRE (Dini, Ferlino, Gettani, Martinoli & Ott,2007) » trit 226 R | BHEMR
DI S AP @ E 22 7T BARRERY - JRAERH Ky fol & i pl S f A RE Y R S A
£ o

Gy e PR AR o BAR B2 A (A AT e R S 5 T Y PRV - (BT E
RNRAERZRR > ARG DB BRSO - @ rlLIE RN S HEEE
B ATREEATHEE AR (R FEAE - 2013) » e B RE (A ) 2 A A RV TR
PRI R 2 2-4 FoR -
% 2-4 (KA IR A BRI A R R S R e R

el SR Y [rel L P
EaEZEIL:S e B R R

1. SELEARMESA R~ Bl E H g #
R EE 2. [EHERE R

3. TSR - FRERARHE
1. FEEES

BESES 2. BHBEF - BT
3. SCFWREREETIAE ~ AP E R
el sl A ] P FER e R

BRPOR - btgeE B TR
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B PR T ERAV AR B4 BRE N SR B B B AR AR Ak
i o BREATE ~ SRR TH(2006) 5 a5 3R - B2 A BT A IR EE LUK RES A Y SREs 2
ik BET

1. BEEEENE - BT RORT - iR T He RIBOR 8% -
2. [EFRIEAENEE - AT ftECOREY R
3. TREHREJINEE ¢ AIREH I S ARG R B R B RS H YRS

=

4. PERERCRRAYTASIE/)N ¢ TR B T R B TR

B EA B NEE 2 7 - B TAEREE - F5 - TEaREJTESN - MRS
HREAEMEGSARENE CUR) B8y - AR ESURAYTHS « B SR
P B LU T oiRa T BT SR AT TR E2 B R S -

FEXGYEHTIRIARE 7T - Bowers S5 A (2001)HFE-EF S BERIHEE > £E 6 (EIRIIL A

(50 % 5000 &HT ) TEENM R~ HYRE R - S5 ERBRE RN ~ BRI R~ i RBRE
RS BRSBTS 2000 ZEHTECELT » B4 2 B 7 S el s 5 R
PEFHE B RE - (EHTETE B GE NE R EE R ST B
FEfEm 1096 %] 5096 (Legge - 1987) » ATAETT » B + 5% (2005) LS LLBURI R E
% 10 AR 1% > DIOER T CENREREEE B2 FE  SRETEREE T
ARTRL R R O SR SRR R SRR = T 25% K 19% - B OSCFEH)
s LREHRAHEAR I F VR ERE ST -

(SRR AR RS T BRI AR A - TR EHEE RS
B B TR SRRSO ) - BE S A R EE(Dini, Ferlino, Gettani,
Martinoli & Ott,2007) - F~& 771 - Mansfield 5 A (1996)W17¢ e B Belsliry 22 52 - 3%
BUERAR B2 A A543 Courier “FHGHYBE 2R U BT Times TG RIREIEE
Arditi(2007)F5 Y > FRER/INEE TR T BIRE SRR ol 38 M © 2 R R/ NE E R -
REXFE/NEHEFI Z58 - Rubin, Feely, Perera,, Ekstrom, B2 Williamson(2006)f5%
EIRIFR /N ~ T RER 4 (R o SR P 2 v P P B A BRI Y TR ST 52 5 Ry B R

B HANE » FEeEHE Foundry Form Sans(FFS) » Helvetica(HV) » Tiresias PCfont(TPC) >
21
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Times New Roman(TNR) - &5 VUREAUN10 ~ 12 ~ 14 1 16 5F5) - &5 AR
AR R P i BRI R/ NG - R R RSB R s A R R IR = AV M
10 BEHERE] 14 B8 16 B - INEEGE - 2R REE AHIRIFT (APH) ZE(H
AR FHReR Y 742 - BT E R n MR R (R AR K T Ak Y 7
e 0 HTaie e & BA AR RAR) - B R RIME SRR - W
HYFRE ~ HEBERY R RHFRERFTSR(51H  Russell-Minda et al - 2007) -
Chung( 2002)#IBHF5E 55 21K BRI R RE RIEE SV - HI R FRERERE R AE iR
Fo il e oh TS B D B2 A Bl A AR A R > I HRE N ERBEIRAR AR -

PRSE4H ~ R E ~ BERCE (2010) LB E 2 JHRR Y (BAR D ER A BEIREAY SRR > F2H T 2L
FHERNEOREER " R TS ) AR - B s
fEeeslity R RN EHEHEEEE I H e B e e e = AV O -
BT EIAEE ] 16-18 SRV IEAGEARE IR VIR T H T AL ERTE hFHeR
/INHY 25-30% - FEARE Y ENRIAYFHAR - BB GROLHY - &% - ALERR ST
H > A FERSCFE A E A FBR G 23R - B/ A GRS R 2 A B =) -

SR G B HIHEED o I BRIV i i e 2 R B
B SR _EWVRERE B - iR RRAYIR] > S2E TR R AR E] - BA7 T
EAMNFERR AR B TS A a4 m A B ERE © KEEHAE T EE ~ HREK
B M (E R > 2020) - RyR (RIS AR - R IRE R DUEBEL
iRt 2 K& ~ AEE > DUAHREE, > BRAeiR— MR A —BRRasEI R S -

SGre b (B DBEAEREEERE R ~ FE - 858 - DU (IEM) ~ SR
B (HEE ~ flEE ~ F8) AR nT REIE R B INEE - AUTFTERTFH UHMBEEA > J92
F LI BRI E Ry FGRETE » PR S = Bt i (B I S SR IR FE TR -

A
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F=H B NBENERERET

AR RIS TR I B2 Ry B2 N S B BT N 85 - B 278 28 (I SR B P f LAY
SRS - EEA ARSI 2 A RS R BRI 5 5 SRAN5RE A (1995)# 1 K
BRI R ERIRRERER R R LGS T - RIA R R ERE SRR > Rl
INBSEEDESREVIHSERE ¢ 2.5 BN IR BB © e H B E VR SR E
BOK > ESSENI TR RHE ¢ 3SR IES > fem CTFAYRBAIRETT 4. X
EAVERSE R RS (SIERRIATE ~ 22380 > 2006 > H 27) - ARt S
LUK B B RHOT B TROR ARV - EFE S EEEIRH G e A ~ JeER
GHE ~ BT LGRS TR FRRE T -

Barraga(2001)f5 &t 5 A4 e R S ISR IR EEHAY =/ 520 B fEig i
MARS RS ~ BREER SEATARES » SR BOREE - (B D84 18 . 4 A i 5
AEBHER > KT EAWIFTEATE) RO EE (M5 - 2016) -

LA HN(2013) & LEBEER L TR AT s LA s Bt - BEatiEEA -
i EFEE(2012) - 5 L B AL R THEh s b RAHRE SZ R RBS A (B L s 2 A
SRR AR RN A E BNt - B a R EG f RiEE R - R s
ORERREER A SR IR ATR - FEBE B e L Rl B R i - EEPBiE s it
FolEVEBA (ROHE > 2016) - (EEEFIRIAVEEZN - BEEMEEERK > |H
iR o ESUBNRF R FF Y RIS 2 — (@ - 2014) - FrARFEHEAR
bFeHVERZ — -

K& 9096 HYERAE W i I RIER 1) (Com & Koenig - 1996) 48 A58 Ry (B4
B E R ER R D& R TR(E AR R AR A AYRIERT ST - &SR
HAMEAGIERGRE - NG As LS (MR » 2016 BT ~ L8
FECE S, > 2003) - Barraga FfY 1964 SEAYBTFTRIFE Y - (EHFIERTTIIALA GG pHRES
REGEZRE > 2004) > DUN 35 DUEA T H FHEEHEITRHGERHZ -
— RIS A Z B
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BN R SRR AR IR B 2 - W] DASHE S IH AL » WSO 5 5 1 S El
JREH} ~ BT REZE (PR > 2018) - (A7) 5 B AT RE SR AL BRI B e B2 B
(Barraga,2001) - S5EFH (2007)a/; S5 3R (5 RS AR A m e - AR R NBaHY
RIM R M AYER AR ARAGHT - BURE BRI B B S5 A B2E - iR )
AAFERE L HIRERE T B /BIHG SR EHY BB SR ~ AR ARUR 83 ~ ORENR ~ FJERUR#4
i - REkE i - BTN > EISEIRINEE S W 285 BB R E T
FYREL7(Kathleen & William ,1995) - 7 {#k(2014) 5 2 2 1L i R/ M P 52 A o FH (AL BE
HE - SERBMAFHEMABRS > SEILEL L FRAYBOR SR S i G
R HEMHEEEEEAHANRR =5 MIRSAYE R A I - Franklin £ 2001
FEOTFEHE L0 52 Pt B AR P (AR T B R R e 2 BB R BT T
i EL{E A EEEL R A F(5[H Douglas et al ,2011) » gRIFER A AEFANRHREMEZA
BEE o B T8 B - B 2 e fE e S R R R R D 2L (I R TRV R R 2

ST b L (B D2 A A R R > =] 73 R = A FB 52 E (Nonoptical
devices) ~ S22 ## H (Optical devices) ~ FIEEF-##H .5 (Susanna & Joseph,2007) » DU 5%
FORGEEER A ~ e - BT A (SR - B - T PRSI
()RR A

B EE B R N2 A HEEY: - AR H e B E R (A LR (E
H > HAEERTHY R BRI A 5 JE A (Barraga > 2001) © {ELFRRILA & EREREE AN
o WAREHEEAR - DUNERIHEAR 824 H Ry A

IReERi B a v LUSCK ENRIB BT ~ BAFAVIREH MR ZE - B - B DIZ
SR R EL S AV E {4 (Kavitha ~ Manumali ~ Praveen & Heralgi,2015) - f&EfHm5 38
SR~ FHEE - RRJEPREEZ - 2018) ~ BHT ~ ¥ItL ~ OREFE - R¥E - SR
(FRtET) ~ ROz ERE REGIEEERE - 2011) - ERVE [ HEE R T Fik

BRI E /R~ BESAERE (Susanna B4 Joseph, » 2007) - i9E &R & DL EE2E Frie
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IR E - FEARTE - CEHAREZR - HEE - FER - EEHAE
BRI H a2 R - TR

RFER—RTFRBFIFETFREORNEFRE - 27k B A (2000)i 7245 LB~
B NREEAE TR A B A RFE - RIZF R 014) b Fe4s Rt T 2L i Bl MR
P B A (i 2 ARAR Tl R AR FE i % - o] RN RE AR R E L & - (HRF
HH HEREEE, > T

(1) RF-EH1EH

BN SR R EAERUE AR - AR RS m A F S E AT - A A A
FERHG A S » BUHRERIR FEBRIE B SRR LLRE R - Comn H
Ryser(1989)#5 tH K (BB R fR RS HIBEHEE ~ BUNARA K FENRIBHA THE ~ (£
FARE R TR EARARAR I TaTAS ~ (SR 7224 m] DA — R [ (75 PR A SR DL AT BRA |22

Farmer E Morse(2007) W72 (s F A ENRITEDRE - FE/ B A rh - BT — (7 AYBERE
RS FIERRAE JIIGE R KON SBA AL A AR B S DU BB iR S 1T -
A R R S E B SRR A HIRRE A P Bh 28 o

(2) KRy-EfAE

RFZMARFES  HHMEREIREERZRKR - ARENFEER  KeER
AR 2 WEEmE ERIFR K - FFEEE R IR T EMIEELIT

Jan ~ Freeman 81 Scoot 7 1977 5HI R FE R AR N E » BREHF(EERFH
R H) > fAS EEABUER(S | EH:FE H > 2004) - Corn B Ryser (1989)4F-45 A
AL RG] > fOA RS EOR SR - FIE SRS - AR ERUE
K5+ - Barraga 1 Erin (1992) 5{ K KrEHYAIAGREL © ERIE ~ oA - BUfE
A ~ SN > S (E I E S R ZECE R ~ BOKHE R BREREES - R iiE
STRBRBRI R MR PN S E ATV A AR (L - REE—ARVERAN » TR R ZE R
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