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ABSTRACT

HEO EEEHERN) CHIMET VEREEO—>ORBIRETH S & Sh, ZBEIck T, HEkRE
DL THEE L CHBELZT DL ICHERN S HEEFEOH L I0E - AfEicxt L, SiMEF L2 EET 2 2 & AHRIC
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I. IZIC®HIZ

HETIE, BEREDNLECTHT L CHBTELXIT LI LICREN S LEEDOH 2 HE - £
TR T DR L R M) EEEin, PEICBT HRBREE OEE R —D>OHER
BThdEINTND 1D, ZOHREOHMAETHD EHEM) CIF; FMEE) &
DI, BEOH L INE - EEOZERRFOOH L LT, ThENOHEN=—XIZLEC, T
RTCOWE - FFEOEEBEEZZ T HHAZRET 200 THY . S%OFEIZEBNTA 7L
—VTHEEHEL T ETRARRLOTH D L Ebs, 2019 4, HEEL T, 4
BHEBEZZ T TVHIRE - AL 795 TATHY, 2D HH 171 TADEEDH 5 H -
ERENGMAB R L2 BB Y . TR EE 22 T\ b eliE - £HED 21.5%
i 3, FIMBEICHT 2 =—XFHEFICEVWE RS, —F T, FEICBT 2 2ED
FRBE OFTHEAIL 6.2 TACTEF, Z OREREE TR ER L FkEE o L - £k
BOWRILT X7  ARGTIEEBE OH72 b3, FR#E 2 CIRE - A0Sk

B =— XIS T D 2 E DN LS 2D Z NS ST D,

FEEOH D INE - AT MEAEICB TR, HYEERG LD RE - A/ED
R &L OLFIFEHZRD DMENH Y | REFESCRIGEDORSAE T 28R L W% &
DORERLZENTEDLPDN, RVEVHBEDREB/LIEDICEEND LENTND 9, Z
DREE~DIIRICED, BAxOEEEZBELIEZFELOEREX D Z ENFREE 72D, £z
RELZAFICLE > THLERICHTIAGEERNEEDLZ LT, FELOREOHFEL LV
MRESEDLZ LWL 2D FEROISGHIMEE OGN BERN LV DRMITREND Z
EMATREL e B LI SN T WD 9, ZOEZFICHKSEAS HBORETIX, FESHMOKEL
ZEEOH HIRE - AT TIERIRELEXHEEE TAT, WEOH L IRE - ARk
DI REE D H IO, HYBENGM L TR WGEAICHIEEOE - ATkt
L CHRE A ERAIC TE DRHIZRET 2 2 EDNZRE LV E W I RENITESLL > TWND
6)

INETHLREEFEOH DL ORETIL, FRABICBNTHEOWH IF L LT, #HEZ
REEmOD L CHERKEEZBEDD Z LN TELARENS RSN TND ™9, [EEDH 51
EBITHT DFEICE T 5 RN AT, HFERY BV T —va VORREFICLDIR
e AEICKT gL EbIC, REENXT LU FL—= U ZIZBML, BECIA
DB ZIFREMBH IR AT N EHIZOT ., BEOREEDH L1 & bk L THRE Tk
A2 L, BHIRIRECIEEO RIS T 7 2@ L& 9, 51T, REEIEIFIE
BT RMNMAZBEL T, F+ELOHRFEERICIEENEZRILIEDL Z LT, R#EENA
SOBWRENZ LV ED AT ZENTELLICRDIEEZ LN TND 10, — T TRLIE,
HEIERHIZEIT S 0~6 O AR N T AEOH DL EbEFRFOREE Z R E LT
T T, 98.6% DIRFHEE B EHMN S DR LEBFIZBNTXT LY b« hL—=V 7 DR
BNMETCHDLEEZ TR, FEICRT LU b s h—= P52 BN & 5 (i
Fl1E261%I2E EFoTHWDEELWBLRZHIHNC LT, 2O ETHEICBITAEEDH 5
T UL EFOMRETIL, RT LU b N—=u P52 5ERITEL . 20=—XIThx
ZURHIHEA & SRERR - ZIRMEBIARDEND ELTND D, ZE T, MBI OREED
HLTELDOREZF T LT L b F—= ZICET 2RI RSN, £0D
£V, FEFMICBHWTT Ly b s hb—=2 7 2% 52 Lid, FEL~D
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FREOE PR EINCH L TE D LW RS Tl RSN B HAEFOBHEICB N T,
ENENDTA TAZA NG L TRBICSMT 22 L 2aiEL 752 LT, HHOEERL
WCRT2ERARLICHE LT 7 —F b AHEE D K& A v MB35 Z LG sh
EQAYA 12-14)O

HETIE, 2014 4, TEREE 1 EEHE(2014~2016 45)) 230 S, #hRZE D EO
FRBE O —SOHBIFE L L THICHESN D L &b, FHIBICBWTHLRIBEE O
FREEFENHIREE S, FEOH D IRE - AfICHT 2 MEBTICBW T, ZROHE &
RiEE L ORBFRS< Y &, ZOEEBRICESNHEZAT LU s hL—= U I REIMEBEE
P WD ECTEELRRYMATHD ERE SN 517, — 5T, FEIZBIT 5 EHEHEE
BT HEEDH L1 LB 2B BT 283+ Cldle <. 2hRAZRER
HEIZHETH TV ADOEHITIEBRORETHL EEZBND,

AR TIE, FEIZIB T 2 REREE AR (A RO RFRISHRFITAHY . DU, [HRER#EF
B &3 2) L lEFRICHTE LEE~OFMBE ALY T 288248 L L, SiM#EEICB
DA HE L RELE L OBBRBLIO, X7 Ly b FL—=2 T OBREH LML,
HENCBT HAEE OMLHH B ORAN LA FICBIT AT LYy b hL—=v 7%
MEOREER L EE LWEFELRFT 2, 612, BEEMLTHDHXT L2k hL—
=T O MAERE 2, PEOBMEEICHE LZXT LY b NL—=U TOZEET
WNEREEET D7D O & 72 5 ER A RET D,

. 5

1. FAE ST

AL TIE, FEO 19 OEOHHER T, FHMEE 2 Ehi L TV D REREE 7K & @7
BIZBNT, SHEEZERICHY LTV 2B 255 & UERMRIHEZ1T7/2 o7z, 130
A L 112 32 R L7z, ARIEIIRIE 86.1% T o 72,
2. MEFE

ZOPFEIZBNT, BIENE L BEAFRDE =FIFFEIND ZENRRN L, BZINTA
HEETHVIERICB T 2 ARFEITRNI & 72 b NCARIFED B & NEZ S INE ~
L HBAE 7L BRI CRE 215 DN TZ3AMEE & F2ii L T 2 R 7R L B PR D F
MIZE O HE 2R H & L IERE I W) FEORM WEB—E 2 &2/ L,
AR E R LB CEMREE 7+ — 2Tl L, MRENEATRA - BELED
D%EEAT —F ThYL L7,
3. MEHE

EEE L, BAROESFHRAERETEITIC L 5 TEHBE O LB 2 A
(2004)19% —#BEI, PEORBUS A DETZHHIER 2800 BRI AR Lz, Tl
RIXTio@EY Th b,
(1) ZEOIEARERE W, FEREE & FRBE ORBRFE. gk &)
(2) HEAIZ & > TOFMAE BT 2 MR CRHEE & OBfR, FREIROONDHET]. BE

(RO ONDEE, HEOBE T, SHEOEEEIRIL, PR O L)
(3) PR#EEZ KT 2T LU ks bL—=0 TN TEXT Lo b - b L—=2 7 Ok

P, X7 L b hb—=2TOFEH, T Lk hb—=2 71X 5527 8)
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4. FEEIHT

MRt OHTIZ. SPSS Statistics Ver.27 & U 7=,

FIMBE O HEBICK L, SMEE T 2RI 2EHEBIZOWT, 2%
nIEES ] QA s)~ T2 Bblken) 6RO 5EMY v — MNREZED RIZEZRD,
KA (ER D E. N~ v 7 AR 2470 [RF-2H Ls, WS 2 R4 572
DT, & TMRED a fBEFH Uiz, il L7e TAREICKE T 2 &5 B OS5 8 %2 FH
L. Wilcoxon D5 ENANARE 21T - 7=, #hMBEH Y BE OFEHNC L D% TR
DI R D EEIZ DWW TC, Mann-Whitney U BiE & 1T 2 72,

FIMBERYHEOXT LU s == 72T 552 H 1220 T, LLFO - 2>DWN
I U 21T o 72, £ THMBEHLYHEE R FTET 2 FROFERIZ L T, X7 L
YR b= T OERE T H ETOFEREE L 9B LD OV T DK A Fisher DIE
eI E CTIT o 7o, RICRHMBERLHEE N ORI, T L - No—=0 7 2% 5R#E
FxT 2B 2 FICEATHAHAEEBIZONT, 2285 A~ TZ228bkvn GHRDS5
Beffs ) > 1 — M REZIED | [FIEZ Rk, FHHE OVEEEEEZFHH L, Wilcoxon OFF5F X
NEAZARE 21T > 72,

WTIVDOFERH TS p i 0.05 Kiiz b > THE & Lz,

5. PRI

2020 4 11 A ~2020 4 12 A
6. fRERAYELE

AHFZEIL, AR KFEAMRMEZESOAKRO L &, FHBEITHTE~OZINOFRE =157
ECHERM L7z, GREFES : 5 2020-126A 75)

M. #E%E

1. ZHBOEARFHR

AE%tg L L= T ETHMAE Z#HY LTV AHEDEABIEIC OV T, Table 1 (253 L
720 PNRRIZBEME 19 A(17.0%), ot 93 A(83.0%) TH - 7=, #HRIETE O YA OFEHEIZ D
WT, 20 7225 30 fRETOHENR R HEZ <. 68 A60.7%) TV FHLL L& Hd T,
40 1R1% 34 N(30.4%), 50 fX1Z 9 A(8.0%), 60 ftLL L% 1 A(0.9%) THh 7=, FikEE O
Bl e LT, 110 L By 23 b2 < 58 A(B51.8%) Th o7, ZThiTxt L, #hHEE Of%
BRAFEHCTIE, 13 FEUUT) OBERERHE L 72 N64.3%) Th o7z, FHRAETFROBEIX
93 A(83.1%), WHFHOZKEIL 19 AN(16.9%) TH -7, FARBEHREZHEEL, B L%
Hf% LW #EIT 42 ANB7.5%) Th -7, ZEOEERIIZE L TiE, 104 A(92.9%)1%7
BORFERITEOES & H#G L TR, SMEEZH T & LTV 1L 8 A(7.1%)D#4T
o7,
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<Table 1> SR#BOHEUHE DEARBME

HH A#n=112) %
Bk 19 17.0%
el
ik 93 83.0%
20 & 31 27.7%
30 1% 37 33.0%
s o 40 1% 34 30.4%
50 14 9 8.0%
60 1tLL E 1 0.9%
1~2 4 16 14.3%
. 3~5 4 20 17.8%
BHREE ORBRFK
6~10 4F 18 16.1%
10 FLL E 58 51.8%
1 AF A 29 25.9%
. 1~2 4 43 38.4%
PEE OBRBRER
3~5 4 36 32.1%
6 ELL L 4 3.6%
. FEREUE AL 93 83.1%
i Ed .
R 19 16.9%
BRIZBHETL D »Y 42 37.5%
FEEORFIRG AL 70 62.5%
MBI, FROBELITEEEHBE L TWD 100 89.3%
BhE IR SRBE LS, ITBOHEFEZEEE L TS 4 3.6%
HEEZTEBE LTS 8 7.1%

2. BB BEOHYHENA T HHMHAFTICH T H2WEE L BEER

FAIBCE DU EE N T 5, SHEE IR DR & RSOV CHllA L7z, 2910
HizowTzhzh, 292851 100~ 125 8b7wv (6 )0 5 4L TREZ{Ek LAl
EaROT, FEPMENEERESREN EEBERL TN D, A2EZEIL 90 A(80.4%)T
B o T2 FERIZ DN T /M (ERR D, N < v 7 A[AlHR) 21T - 72 (KM0=.825, p<.001),
ZOREE, WITHORFICH H 72 AR E(50) &2 R X e 3THH 2 RIS, 6 R+ 26 THH
D3 S 47 (Table 2), 5 1 K113 [{R#EH & ORMR) @HE)ICET - Th 2D LRI E
nic, % 2 W71k Mgz 25 Mg 1) (G HEHE), & 3 K% PR osE) 4 HH),
B4R T omE | (3EH), 25 K% [FHBO@EJ7) GHEB), % 6 W11 1#
Bloko o2& H) BHA)Th o7z, WIESHEZRFIT 272012, & T RED o ffk
EEH U, [A#EE L OBR] Ca=.94, [FEEHFIZBIT2HEMEET)] T a=.90, "FKOD
BfEl Ta=.84, [KHBHOEEE] CTa=.78, [#HEBEDOEE | Ta=.77. [HEIZTRKD LN
LEHE] Ta=.76T, WThd a>70 T, BETH-72, SHIT, FRFIZBT HHA DO
B3 A2 2T, Wilcoxon OFF A ZNANARE 21TV, 5H4EDY » 1 — M RET 3 S&kH
MiEET2&, 8 1K [Mri#EER L ORI, F 3 R I"AROBERE] 2B\ T, FHAD
PRI T b PRHE L 0 &< B e RT [BEICKROONLIEH ] [T\ Tk, ZH
HOSBLZHoDHEAIZEBNTEL, 20 [{R#EHE L ORI, PR oEE]. THEEITRD S
NHEE] D= 2ORFIZBWT, BMBERYHEICHE T, MR 2 & AR &
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niz,

FEE O L HEOFBIZ KV | FrERBOE PR & BE FREE ORI DT, RO T
(W REEFS S 2 H H L, Mann-Whitney U #7E & FI WO CERED FALRE O 15 8 % il L=
(Table 3), ZOfER, % 2 N1 MHrEHIcRBIT 2HMEESN) &, F 6 N1 [HEIZRDON
HEE] TRV T, BEPROBBRIIFHRBE FROBEFIHAFRIEEThH 72 (p
<.05),

<Table 2> FHRIHE OHLHB I HBE T DR EE & HEER

¥ LEE Lk M(SD)
1 2 3 4 5 6
F1IET FREFLOBR
PREFITHBZE K L, B ER > T .80 .10 .95 .20 .07 .08 3.63(1.00)™
WRHEHIEEDH D1 L BICHT DIELWE R G EE R > T 74 .16 .14 -.02 -.10 .09 3.24(1.07*
(RS TR Y R L T E 2N 74 .31 .13 -.08 .04 .16 3.49(1.06)™
PREF ITREE SN 2 BT .86 14 .00 .05 -.04 .00 3.41(1.13)*
(R IXRHRIHE OFENA 2 B TE 20 .90 .04 -.01 .13 05 .08 3.64(0.98)
REE L OB & NAIC O W TR i L2 .80 0.8 .00 .03 21 .13 3.79(0.92)™
IRAEF VIAIEE OB 2R R .89 .08 .05 -.01 17 -.02 3.72(0.96)
R LW A, EEFIIT & LITEET 5 ERIT R .86 21 -.02 .02 .09 -.06 3.62(1.00)
E2WT HEPCRITBEMES
KEGAEGER T 2 WU A0 R Y — /Ud AR .22 .83 -.01 -.02 -.03 19 2.86(1.23)
TR A A NOFERE TR 11 .81 .06 .05 -.04 .29 3.10(1.23)
UNEYTF— g U 24RETE RN .20 78 .01 .09 -13 11 2.51(1.13)™
bickelbass ¢ o RSN .22 1 -.00 -.18 -.04 .15 2.66(1.09)"
BV ¥ 2T AOBRBEIRE 14 .82 .04 -.04 -.02 .08 2.46(1.10)*
BIETF FROME
BRI D BERHE L 2 -.02 13 .76 22 23 10 3.63(1.26)
FRITAZEE BT 2 3B HI R TIE A .06 -.03 .84 .01 21 -.03 3.68(1.19)™
FHRECE I IS A 0 MRS I AR .03 .13 .90 .13 .05 -.01 3.96(1.19™
oo E % & BT A .16 -15 .61 .38 .08 -.05 3.26(1.14)*
HART HHWEOWYE
AFED R = — RITIE L B 10 -.02 09 .80 12 .04 2.23(1.08)
[EFRBERE & DML R .03 -.03 .32 .80 .16 .08 2.59(1.28)*
TP & RO S A B TR .08 0.1 .43 .68 .33 -.20 2.79(1.25)
HEHAT HBEOBHEH
SRR LATHCEB A S\ 01 -.02 12 32 18 .03 2.19(0.95)
HMEE OfEER LN .22 -.09 .19 .25 .79 -.06 2.36(0.96)™
BEONEID e YT D EERN LN .13 -17 .32 -.05 .70 .08 2.97(1.16)
HEET HBIZRDLNIEHE
WO RN ISR ET DRI AR -.08 .34 .01 -.05 -.06 19 3.04(1.11)
IR OSE . Wl E R 14 22 .01 -.03 11 .83 3.44(1.1D)™
FMBE OEFR— 3 ViEE L RN .33 .24 -.05 17 -.01 .64 3.52(1.09)
H+#FE 5.95 3.81 3.00 2.18 2.17 2.07
R¥&EER 22.88%  14.67%  11.55%  8.39% 8.34% 7.95%
REHFHH 22.88%  37.55%  49.10%  57.49%  65.83%  73.78%

*p<.05 =:<.01, =: p<.001
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<Table3> ZERAEHNIC & 2% TAREDEHER

BERET IR WHER

M 8D M SD P

& & OB 3.59 0.90 3.45 0.69 .45
REFICRIT 2EMES 2.80 0.98 2.30 0.90 .04
EROBRE 3.63 0.96 3.62 1.06 .97
£HSBA DM 2.61 0.91 2.18 1.36 .08
BROBEH 2.52 0.75 2.41 1.21 57
HEIORDONAEE 3.44 0.92 2.83 0.65 .008

3. REHIZHTHTL U bL—=v

B ICBTHXT L b s == 712 L. 67 A(59.8%)DEENBREST L
he hb—=27%FLTWD ERIZ L, ZOMLEMEIZONTIE, 110 A(98.2%) DEE N
RAEF T DT L b s ML—= 7247 ) 2 L OMENE HEMICIE X T,
N7V h e b= T OERIRN A Table 4 (IR L7TZ, XT L2 b hb—=0 7%
Fhi LT\ 67T ADHED H H 51 A(76.1%) D EIL, [1~3 A OR#EHFIZAT L b -
F—=r T 547> TS R LTz, [3~6 A (26 LER L TV 1E 5 A(7.5%), 16
AL E] 2811 N(16.4%)ThHhoTz, XT L b hb—=U T %EELTWD 67 NOHE
DHIL, XT L2 b h == T OREFREIC OV THEERIE 2 R 7R, TR IisEs
FEDOFFEIZBWTIREZIT2R OB, R#EEVPRELRELTWS ] EELEZEIT 61 A
(91.0%). MFEEANZEICET 2 #b & SRl HE UIEHEE HIFICT) 2 AV CERER 23 E #IT)
WCZE LTS ERIE LEFEIT 45 N67.1%), [T L b« b L—=2 7L RO R
HEI-LO T N—TEEY . HUFENEMNC IV —TREEZ{To TN EEELE
2N 44 N(65.7%) ThH -7z,

<Table4> X7V b« bb—=V 7 OEBRI

HE A¥(n=67) %
1~3 A 51 76.1%
R7Vy b hb—=rF
3~6 5 7.5%
BT B AN A &
6 ALk 11 16.4%
FHE AL RS T 2B, Rl 3B TR 2 61 91.0%
RFPLY b h—=v? FREAREOZM ZME L. ICT 2 AW CRER ITEMIICZH# 45 67.1%
DEE LV RO RFVY b e b= L R RS R S — T I

. . e o e = 44 65.7%
Hav, EMIC 7V —THREET D

BEEHY L T DEBEICHT T L b b == 7 a2 FE T DB b i)
7R EME BT 2 EM DA% % Table 5 (277, 39 A(58.2%) XA B B Y HE N EEH
ELTEMTRETHD LEE Lz, ZDOWNRIE 37 A(94.9%) BNRAEEFROHETH Y |
2 NGB1%)WEEFALDOHE Th o7z, 28 AN41.8%)NFI_T Lk« Fb—=v 7Rk L
THMEECEMET XX THH LEEL, ZONRIL 22 A(T8.6%)BFFABE FIRDHE. 6
N(21.4%) D@ H FROBE Th - 1o, FIRBEFARE L BE PR EZ 30T, EELVWT L
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ke FL—= U T OERFIZHOWT Fisher D IEHEREZ T2 A, BENDL D LD
LN (p<.001), BHEFROHKBIZBNTIE, X7 L2 b+ bLb—=2 Z MR EEH 12
Ko TEMENDIRETHDEEZ TCWAHENALINZEoT,

<Table5> ZERINZEBZRFTLU b« Fb—=VFOEE

BHRBEER BH R
p
n % n %
VRAFBEOHLYBKBIIT LU b - b—=r T2 EET S 37 94.9% 2 5.1%
<.001

EFBII T L b e PL—=U TR EET D 22 78.6% 6 21.4%

BB ST BN ST, T L b b == 7T 5% 2125V T Table
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ABSTRACT

This study is focusing on the campus activity and supporting needs of the visually
impaired students who use Braille in higher education in China. The purpose of this
study is to obtain the information which is helpful for improving the supporting
system and learning environment for students with visual impairment. A survey was
performed on 17 students who use Braille. We find out that mobility support and
digital braille conversion are most common needs for surveyed students. Personal
computer and screen reader are most common assistive devices that students need.
The results of this study showed the measures to construct the support system for
the visually impaired students based on the rational consideration. Based on the
findings from this study, we recommend that universities should focus on providing
students with support related to braille version textbooks and support related to

extracurricular activities.
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I . Introduction

In 1985, it was firstly clarified in law in China that people with disabilities had the
right to access higher education. Since then, special education colleges (colleges for
students with disabilities) were gradually established in universities to satisfy the needs
of students with disabilities. In 2008, China agreed and adopted United Nations
Convention on the Rights of Persons with Disabilities (CRPD) in which proposed the
concept of proper convenience. The second provision specifies the concept of reasonable
accommodation. Reasonable accommodation means consideration in good faith of the
terms of proposals for affiliation prior to the time that contracts for alternative rates of
payment are entered into or renewed.

Furthermore, the 24th provision points out that both inclusive education system and
people with disabilities have the right to be provided with reasonable accommodation. In
2012, provisions in the law named Regulations for building barrier-free environment in
China specified that people with visual impairment should be provided with proper
convenience including the access to braille or magnified version of examination paper in
entrance exams, job-hunting activities, and certification tests.

Entrance examination to attend universities in China has two forms, including
National College Entrance Examination and Individual Entrance Examination. Due to
the relatively lower knowledge level of students with disabilities in early stage,
Individual Entrance Examination remains to be the major approach for students with
visual impairment to access higher education.

Students who chose Individual Entrance Examination can only take the exam of one
university. There are only a few special education college recruit students with visual
impairment by the way of Individual Entrance Examination. However, if students with
visual impairment take National College Entrance Examination, there will be around
3000 universities for them to choose, which offer the students much more possibilities to
attend regular universities but not only special education colleges. But, by the year of
2014, due to the inaccessible of braille version of exam papers, no students who could
only read braille attended regular universities by taking National College Entrance
Examination. In the year of 2015, there was one student who could only read braille
firstly admitted by a university through National College Entrance Examination. From
then on, braille students started to join inclusive higher education in China.

It is necessary for universities to make fully preparations to accept students with
disabilities. Currently, it is the fifth year for regular universities in China to accept
students with visual impairment. Because most of regular universities are short of
experiences in teaching and accommodating students with visual impairment, how to
assist the increasing number of those students to successfully complete their study has
become a question. Establishing an effective and comprehensive supporting system will
be a challenge for universities.

Studies have shown that a universal design for all students is beneficial to students
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with visual impairment!?. Previous studies found out that visual impairment
significantly affect the study life. Extracurricular training and activities can improve
confidence and study efficiency34. In the meanwhile, some researchers and teachers
suggested some other effective and necessary supporting items in areas such as
examination, job-hunting activity, health issue, barrier-free environment, volunteer work,
ete. They also pointed out the shortness in supporting activities5?. A study in the year of
2020 showed that the supporting contents should be different towards visually impaired
students who used braille and visually impaired students who used regular text. In order
to enhance support for the visually impaired students in China, learning the experience
in supporting reading and writing from other countries is necessary®. However, due to
the difference between foreign languages and Chinese language, it’s almost impossible to
duplicate the supporting system from foreign countries. The related study needs to be
conducted in future.

To find out the evidence and basis for supporting the study life of braille students and
building the support system is the major purpose of this study. There are four issues
studied and discussed in this study, including the basic information of braille-reading
students, attitudes of braille-reading students toward higher education, on campus
activities of braille students, and the supporting items that should be provided for braille

students in terms of proper convenience.

II. Method

1. Questionnaire design

This questionnaire is an improved version of the questionnaire in the survey on
Campus Activities and Support Needs of the College Students with Visual Impairments
in China®. The contents include four aspects: basic situation of visually impaired
students, their attitude towards higher education, campus activities and reasonable
accommodation items needed. Based on the survey®, learning experience projects for
blind schools are added, support items discussed in the previous study about reasonable
accommodation items are retained, and the latest version of support survey for disabled
university students from JASOO is referenced?; items such as whether photography and
recording is needed in classroom, reasonable accommodation for arriving late and leaving
early and economic aspects, etc. are added. Inquiry of examination-related reasonable
accommodation items are added. Finally, the reasonable accommodation items are
defined as four dimensions: 15 items in class, 6 items related to examinations, 20
extracurricular items and 16 aids, 57 items in total. Furthermore, the answers to the
quotations of (necessary, in great need, in certain need, not required) are revised into

those to trichotomy (necessary, unnecessary but required, not required).

2. Respondents

Visually impaired students who are either enrolled by or graduated from regular
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colleges or universities in China. Respondents need to meet the following conditions.:
(1) Having a Chinese disability certificate, and the type of disability is visual
impairment.
(2) Braille-reading students.
(3) Higher inclusive education is received.
(4) Having the learning experience in regular universities in China.
(5) Visually impaired students who are not enrolled in the special education colleges

affiliated to regular universities.

3. Distribution and collection of questionnaires

From March to June 2020, with the assistance of One Plus One, a non-profit
organization supporting visually impaired people in China. A total of 18 questionnaires
were collected, and one of the questionnaires with 15% missing information was removed.
17 (94%) valid questionnaires were confirmed finally. The Mike CRM electronic
questionnaire platform was used to issue and retrieve anonymous questionnaires.
Snowball sampling method was used to collect data.

All 17 students were braille-reading students. Among the respondents, there were
8(47%) males and 9(53%) females with an average age of 22 (x1.87) years old.

4. Data statistical approach

Professional statistical software JMP9.0 (SAS Institute, Japan) was used to make the
total and percentage statistics of all the data obtained by items, and standard deviation
value was calculated. Moreover, the “necessary item” in the support requirements was
set as 2 points, “unnecessary but required” was set as 1 point, “not required” was set as 0

point, and the average points of the support items were sorted.

5. Ethical Review
The study got permitted with the ID of Tsuku2019-158A by Ethical Review committee
of University of Tsukuba, Japan. All respondents were informed the purpose of this study,

and the study was conducted after getting permission from them.

IIl. Results

1.Information about visual impairment

Regarding to the visual impairment level of student respondents, there were 12(71%)
respondents with Level 1 visual impairment (Vision is less than 0.02 and the field of view
radius is less than 5 degrees), 3(17%) respondents with Level 2(Vision is greater than or
equal to 0.02 less than 0.05 and the field of view radius is less than 10 degrees), 1(6%)
respondent with Level 3(Vision is greater than or equal to 0.05 less than 0.1) and 1(6%)

respondent with Level 4(Vision is greater than or equal to 0.1 less than 0.3) each.
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The causes led to visual impairment of them are as follows: 9 (53%) were caused by
congenital disorders, 5 (29%) were caused by acquired diseases and 3 (17%) were caused
by accidents. Regarding to whether the respondents have attended special education
school especially for visually disabled students, 11 (65%) of them started to attended
special education school since primary school, 1 (6%) started to attended special
education school since junior high school, and 5 (29%) of them have never attended the
blind school.

4(24%) are freshmen, 3(18%) are sophomores, 2(12%) are juniors, 4(24%) are seniors,
and 4(24%) have graduated.

2(12%) are majoring in traditional Chinese medicine, 1 (6%) in traditional Tibetan
medicine, 2 (12%) in musicology, 2 (12%) in psychology, 2 (12%) in English, 1 (6%) in
social work, 1(6%) in computer science, 1(6%) in law, 2(12%) in Chinese language and 3

(18%) are unknown.

2.Attitudes of respondents towards universities

In terms of campus Entrance motivations, 15 (88%) respondents thought that
acquiring new ability was the main goal or motivation for attending higher inclusive
education. And 13 (76%) respondents thought obtaining knowledge was their main goal,
while only 5(28%) respondents choose obtaining qualifications or certifications as one
motivation.

In terms of Learning Objectives, 16 (94%) respondents choose “Learn more about your
area of expertise” is, followed by “A wide range of knowledge and education”11(65%) and
“Social common sense” 11 (65%). These three items are all about acquiring knowledge. It
can be seen from the table that the greatest goal of braille learners in higher inclusive

education is to acquire more knowledge (Table 1).

<Table 1> Reasons for attending higher inclusive education

Item N %
Entrance motives Ability 15 88%
Knowledge 13 76%
Life has improved 11 65%
Education in higher education 10 59%
Family Wishes 8 47%
Qualifications 5 29%
Learning Objectives Learn more about your area of expertise 16 94%
A wide range of knowledge and education 11 65%
Social common sense 11 65%
Knowledge in favor of future work 10 59%

personal interests 8 47%
Practicum and job hunting 5 28%
Make friends and good relationships 5 29%
Foreign language. 3 18%
Get better at working with your pc 3 18%
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3. Activities at school

In terms of learning methods, 14 (82%) use computers to read textbooks in the form of
electronic documents. Although they are students who use Braille, only four (24%) read
the material after they convert it to Braille.

In the same breadth, in the option of taking notes, 11 (65%) take notes by computer and
10 (59%) take notes in Braille, which also indicates that computer is an important
learning aid. Besides, braille is still an important means of learning for students who use
braille, while they can use ordinary words to record by operating computer in an auditory
manner. Recording pen is also crucial, 9 (53%) use it. There are 4 (24%) students who
choose to handwritten, as shown in Table 2.

In terms of campus mobility, most of the students have received orientation and
mobility training and were satisfied with the training effect 10 (59%). Half of the
students walking on campus could walk independently with the white cane, and 9 (53%)
could walk independently without the white cane. This shows that most braille-reading
students are capable of walking around the campus. However, only 3 (18%) were allowed
to mobilize independently without the white cane outside, as shown in Table 2.

In terms of the access to information, 9 (53%) students hope to obtain information on
campus from the campus website, while 16 (94%) students use mobile phones to obtain
information off campus. Both web pages and mobile phones users use the Internet to
obtain information, which is also the main way for Braille-reading Student Group to

obtain information at present, as shown in Table 2.
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<Table 2> Activities at school

Item N %
How to read the materials Reader function 14  82%
Braille and then read 4 24%
Reading with optical aids 3 18%
Record and then read 2 12%
Zoom in and then read 1 6%
I can read it directly. 1 6%
How do I take a note Typing on your computer 11 65%
Make a note in braille 10 59%
They make a recording 9 53%
Handwritten 4 24%
Don't take notes 4 24%
Walking training Experienced and satisfied with the training effect 10 59%
No experience 4 24%
Experienced and not satisfied with the training effect 3 18%
On campus Walking alone (no white cane) 9 53%
Walking alone (using a white cane) 8 47%
Accompanied by students with low vision 8 47%
Outside Walking alone (using a white cane) 11 65%
Accompanying the other person 10 59%
Walking alone (no white cane) 3 18%
How to information on the school Mobile phone 16 94%
The school's homepage 9 53%
Oral Notices 7 41%
Radio 5 29%
Braille 5 29%
Social software 3 18%
Printed materials 1 6%
How to collect the social information p( 11 65%
TV 4 24%
From someone else 4 24%
Radio 2 12%
Others 1 6%

4.Support needs based on reasonable accommodation

In class, “Braille version of textbook”, “Allow changing courses due to disability”,
“Braille version of materials” “Key points of information on black board” were top four
needs for braille-reading students, occupying the first three items in the order. Moreover,
instead of teachers explaining the contents of blackboard contents orally, most students
need teachers to provide with key points of blackboard writing (Table3).

In the unnecessary but required items, 13 (76%) are “allowed to record or take
photo/video”, “11 (65%) are allowed to acquire magnified version of materials” and “10

(59%) are of electronic version of materials” are the top three items. All these three items
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are word related. “Allow being late or leaving early due to disability 17 (100%)”,
“Personal Study assistant 15 (88%)”, “Larger print size of textbook 15 (88%)” are the least

needed, as shown in Table 3.

<Table 3> Items of in class

Sort Item Necessary Eﬁfggﬁ?ﬂ Not required SD

1 Braille version of textbook 13 76% 4 24% 0 0% 0.44

g Allow changing courses 13 6% 4 24% 0 0%  0.44
due to disability

g  Draille — version of 8  47% 9 53% 0 0% 051
materials

4 Key points of information 8 47% 9 53% 0 0% 051
on black board

5 ‘;ffé;tant staff for helping 5 29% 11 65% 1 6%  0.56

6 Perm1551on of .recordlng or 3 18% 13 76% 1 6% 0.49
taking photo/video

7 1\;[;15;12;3;1 version  of 4 24% 11 65% 2 12%  0.60

8 ilstcgf;llsc version  of 4 24% 10 59% 3 18%  0.66

9 E}f&g‘;ﬁm version of 4 24% 8 47% 5  29% 075
Provide front seats for

10 students with visual 5 29% 4 24% 8 47% 0.88
impairment
Desks designed for o o o

11 students with disabilities Lo 6% = 65% 5 29%  0.56
Oral explanation of o N o

12 information on black board 1 6% 3 18% 13 76% 0.59

13 Personal Study assistant 1 6% 1 6% 15 88% 0.53

14  Larger print  size of 1 6% 1 6% 15  88%  0.53
textbook

15 Allow being late or leaving 0 0% 0 0% 17 100% 0.00

early due to disability

The top three outside-class activities are still related to word format, with braille
format conversion of materials ranking the first for 16 (94%) students, information
accessibility ranking the second for 12 (71%) students and library usage ranking the
second for 12 (71%) students in parallel.

Among the unnecessary but required items, outside-class activities support, mobile
support on campus, and personal study assistant are the top three. The least needed is

psychological counseling for 8 (47%) students, as shown in Table 4.
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<Table 4> Items of outside-class activities

Unnecessary .
Sort Item Necessary but required Not required SD
y  Translation of —study 16 94% 1 6% 0 0% 024
materials to braille
2 f;rvrilce; free information 12 7% 5 29% 0 0%  0.47
2 Library usage 12 1% 5 29% 0 0% 0.47
4 Scholarships 10 59% 7 41% 0 0% 0.51
5 Internship related 10 59% 6 35% 1 6% 0.62
6 Job-hunting activities 12 1% 2 12% 3 18% 0.80
7  Recommendation of 9 53% 6 3% 2 12% 071
barrier free service
8 Training for job-hunting 8 47% 6 35% 3 18% 0.77
9 Allow volunteers .entermg 6 35% 7 41% 4 24% 0.78
campus and dormitory
10 Outside activities 2 12% 13 76% 1 6% 0.44
11 Move inside campus 2 12% 13 76% 2 12% 0.50
12 Health counseling 5 29% 7 41% 5 29% 0.79
13 Reduction of tuition fee 6 35% 5 29% 6 35% 0.87
14 personal study assistant 2 12% 12 71% 3 18% 0.56
15 g‘iﬁg orientation 5 29% 6 35% 6  35% 0.3
16 Living and dormitory 4 24% 7 41% 6 35% 0.78
16 Relationship service 4 24% 7 41% 6 35% 0.78
18 Instead of writing 1 6% 10 59% 6 35% 0.59
19 Book reading service 0 0% 11 65% 6 35% 0.49
20 Psychological counseling 1 6% 8 47% 8 47% 0.62

In the examination, what braille-reading students need most 1s reasonable
accommodation in the form of examination answers. In addition, the extension of
examination time is also desired by most Braille Students. The examination paper of

enlarged word version is the least needed, as shown in Table 5.
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<Table 5> Items of exam

Unnecessary
but required

Sort Item Necessary Not required SD

1  Convenient methods for 12 71% 5 29% 0 0%  0.47
answering questions

Braille version of exam

2 8 47% 9 53% 0 0% 0.51
papers

2 Exam in single room 8 47% 9 53% 0 0% 0.51

4 Change exam content 5 29% 8 47% 4 24% 0.75

5  Dlongation —of  exam 2 12% 12 1% 3 18%  0.56
duration time

6 Magnified version of exam 9 19% 9 19% 13 76% 0.70

papers

In terms of aids, the most needed items are computer 14 (82%), screen reading software
for the visually impaired 14 (82%), and mobile phone 13(76%). All three are accessories
related to accessibility of information. There results show that information
accessibility-related aids are necessary aids to ensure that the braille-reading students
complete their learning tasks.

White cane 10 (59%) and braille display 7 (41%) are the unnecessary but required
options. Guide dog is the least needed option 14 (82%) (Table 6). The low demand for

guide dog may be caused by the insufficient condition on campus to nurture dogs.

<Table 6> Items of aids

Sort Item Necessary Ennecesgary th SD
ut required required

1 Personal computer 14 82% 3 18% 0 0% 0.39

1 if;fﬁﬁle reader 1, goy, 3  18% 0 0% 0.39

3 Smart phones 13 76% 2 12% 2 12% 0.70
Software  designed

4 for students with 11 65% 4 24% 2 12% 0.72
visual impairment

4 White cane 11 65% 2 12% 4 24% 0.87

6 Braille printer 8 47% 6 35% 3 18% 0.77

6 Braille block inside 3 47% 5 29% 4 924% 083
campus

8 Braille display 6 38% 7 41% 3 19% 0.75

9 White cane 3 18% 10 59% 4 24% 0.66

10  Tablet PC 4 24% 6 35% 7 41% 0.81

11  Recording pen 3 18% 6 35% 8 47% 0.77

12 Mp3 player 2 12% 4 24% 11 65% 0.72

13 Magnifying glass 3 18% 2 12% 12 71% 0.80

13 Printer 3 18% 2 12% 12 71% 0.80

15  Video magnifier 1 6% 5 29% 11 65% 0.62

16  Guide dog 1 6% 2 12% 14 82% 0.56
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IV. Discussion

1. Attitudes of Braille-reading students towards higher inclusive education in China

In terms of motivation, the top factors influencing braille-reading students are ability
and knowledge. This group of data shows that students using Braille are more likely to
choose higher education because they can improve their inner learning and personal
quality rather than reputation and qualification. Regular institutions of higher education
have more professional and richer curriculum than special education colleges have.
Moreover, regarding to the learning objectives of the respondents, the top two objectives
are gaining more professional knowledge and common sense of life. Collected, the results
answered the question that why braille-reading students choose to attend higher

inclusive education after taking the college entrance examination for the disabled.

2. Features of on campus activities of braille-reading students

This study selected three aspects for study, which included on campus mobility,
information acquisition methods and learning methods.

In terms of on campus mobility, the collected data showed that 13 students have
received orientation and mobility training, and most of them were able to walk
independently on campus. Nine students could walk independently on campus without
using white cane, while eight students walked on campus with white cane, and there
were still eight students who need to mobilize with help from other people. However, the
number of students who do not use the white cane off campus is reduced to three, the
number of people who use the white cane increases to 11, and the number of people who
need to travel with others increases to 10, suggesting that in a relatively familiar
environment on campus, the braille-reading students have higher walking abilities
compared with an unfamiliar environment off campus. It can be taken into account that
these students may need more travel assistance in off-campus activities.

In terms of methods of information acquisition, 9 students would like to acquire
information from school website, 16 students would like to acquire through mobile
phones, and 11 would like to acquire through computers. All of them used the Internet to
acquire relevant information. This set of data shows that the Internet is the most
important information acquisition channel for braille-reading students. In addition,
although there are a lot of word recognition software, few students like to read paper
notices.

In terms of learning methods, 14 students use computers to read textbooks in the form
of electronic documents, which indicates that computers are the most important learning
aid, and electronic documents are the most important form of textbooks. 13 students
choose to submit reading text as the way to hand in their homework; submitting a hard
copy may be a good joint for the use conversion between Braille and ordinary word for
Braille using students. However, the printed copies cannot be confirmed again on their

own in a non-vision way. This group of data also shows that students receiving higher
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inclusive education can only communicate with teachers in colleges and universities and
complete the study task by mastering the output skills of reading text in addition to
using Braille. In addition, the learning process requires to use ordinary word and rely on
hearing to complete the reading tasks of textbooks and materials. The data suggest that
for students using braille, the use of ordinary word is also an essential skill for them in

regular colleges and universities.

3. Important support needs of the students with visual impairment in China

In this study, the usage scenarios of reasonable accommodation items are divided into
three aspects: in class, outside class and examination. Besides, the aids and the
transformation of relevant environment fall into one aspect independently.

In class, what braille-reading students need most were “Braille version of textbook”
and “Allow changing courses due to disability”. In the reading data of teaching material,
it shows that the most common way for braille-reading students to read textbooks is
reading through computer. For braille-reading students, although they can use the
electronic version of the teaching material, using braille by touch has long been a habit of
learning. If it is changed, the learning efficiency and academic record might be affected.
In addition, there are some courses that must be completed visually, which need to be
studied by replacement. In class, the teacher’s blackboard writing content is for
temporary, and it is hard for visually impaired students to understand instantly
Therefore, if there are visually impaired students in class, the teacher should better
provide the explanation of blackboard writing content within the scope of his or her
ability, which is also one of the reasonable convenience. Nagoka’s study in 2012
demonstrated that information technology changed the situation that students with
visual impairment had to rely on others to deal with text!0.

Regarding to outside class, the first three items of required reasonable accommodation
are still related to braille textbooks and materials. Combined with the above reasonable
accommodation of classroom requirements, it also shows that under the current Chinese
higher inclusive education system, the most reasonable accommodation for students
using Braille is the conversion of the Braille format of textbooks. Meanwhile, the first two
items of unnecessary but required items are all reasonable accommodation for the
support of campus activities, which indicates that although students using Braille have a
certain ability to walk independently, campus activities cannot be successfully involved
and completed only with the ability to walk, but also requiring a lot of detailed support.

Although the result here showed that not many students chose psychological
counseling, some other studies reported that more psychological issues existed in
students with congenitally visual impairment than that existed in students without
visual impairment. Therefore, universities should provide more mental guide for
students with congenitally visual impairment.

In terms of the examination, the most necessary item is the appropriate form of answer

sheet. Even for the same test paper made of paper, if braille students can choose oral
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answer questions and acquire some flexibility in time, they can complete the examination
just like other students. Considering that it takes a lot of manpower and resources plus
professional participation to translate from ordinary word paper into the Braille paper, it
can be said that it is a good choice to change the form of answering.

In terms of aids, computers, mobile phones and professional braille display software for
the visually impaired are necessary, which indicates that Chinese students who use
braille do not mainly rely on learning braille, but also rely on hearing to complete their
learning. In addition, white cane and braille display devices are unnecessary but
required aids. In combination with other relevant needs of this study, travel support and
Braille textbooks and aids are three major reasonable convenient needs of students using

Braille in ordinary colleges and universities.

4. Recommendations to universities based on the results of this study

According to the results, supporting for the outside activities and transforming the
textbook to braille version are two most important needs of students with visual
impairment. Therefore, we suggest that China higher inclusive education should support
those two items. Personal computer and screen reader are two most important study
devices based on our study. To ensure that students can be provided with such assistance,
we suggest that universities should have funding for the support and specific stuff to do
related work. Making a flexible supporting plan based on individual need is also
considerable. In the meanwhile, according to the principle of reasonable convenience, the
supporting work should be conducted within an acceptable limit for both students and
universities. Besides, survey and evaluation for each student need to be performed before
conducting the supporting work. Universities need to consider offering maximal support

with minimum resources.

5. Limitations of this study

Although we conducted the survey by questionnaire in the whole country, there are
only a few braille-reading students successfully attended Chinese higher inclusive
education. The situation leads to a small sample size, which cannot cover the whole
information of braille-reading students in China. Besides, because that all the collected
information related to the needs of braille-reading students were from the students, and
the faculty members of universities were not involved in the study, this might lead to the

presence of data bias.
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ABSTRACT
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ABSTRACT

In these days, children with muscular dystrophy (MD) tend to enroll in local
elementary schools and junior high schools rather than the health impairment children’s
schools. However, it is not clear the enrollment status of children with MD in special
needs schools, elementary schools or junior high schools had changed. Therefore, we
considered a change in school enrolment of children with MD in schools for children with
special needs focused on trend of medical technology and educational policy. According to
this, it was suggested that school enrollment statue of children with MD changed after
the 1980s, and the number of them in each special needs school including illness special
needs schools where the most of them had enrolled have decreased. We regarded two
following reasons as this change; The number of children with MD who choose local
elementary schools and junior high schools have increased with the promotion of
inclusive education and the progress of medical technologies, which are indicated in
preceding studies. The number of children with MD have decreased with the spread of
genetic diagnosis.

Therefore, we need to compare the number of children with MD enrolled in each
school to clarify the enrollment status of them, and also examine trends in the medical
field such as genetic diagnosis, and changes in the educational system and educational

environment.
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I. Introduction

Recent globalization has increased the interaction between people of different races,
cultures, and values. Along with this change, the Ministry of Education, Culture, Sports,
Science and Technology described ideal persons whom our society required as those
having various qualities such as the spirit of mutual understanding, value creation
capability, and awareness of social contribution and language skillsV. Furthermore,
education sites have promoted new learning while dealing with these needs of the
changing society, that is, promotion of inclusive education. Special needs education has
also aimed for an inclusive education system regardless of having disabilities and its
contents.

Particularly, children with severe disability who need medical care increasingly tend
to go to schools in their place of residence. In 1996, the Ministry of Education, Science,
Sports, and Culture (current the Ministry of Education, Culture, Sports, Science and
Technology), in ‘About education for hospitalized children’, and that requested necessary
of cooperation of school, hospital and home, and improvement of educational
environments?. Subsequently, legal systems including planned barrier-free school
facilities and considerate medical care were developed. Furthermore, medical technology
has also advanced, which enabled children to simultaneously receive outpatient
treatment and get their homes managed by themselves; resultantly, their learning
opportunities have been transferring from hospitals to schools®.

Muscular dystrophy (MD) seems to be one of those diseases which are affected by
changes in children’s learning place. There are several types of MD based on clinical
manifestations characteristics, age of onset of symptom, gene of format and so on®.
Typical example are dystrophinopathies (Duchenne muscular dystrophy and Becker
muscular dystrophy), limb-girdle muscular dystrophy, facio-scapulohumeral muscular
dystrophy, Emery-Dreifuss muscular dystrophy, Fukuyama congenital muscular
dystrophy, dystrophia myotonica, oculopharyngodistal myopathy. These main lesion is
necrosis and playback in skeletal muscles and the main symptom is motor dysfunction.
Moreover, it is a systemic disease in which many organs including skeletal muscles are
invaded and the patients need management by doctors and expert staffs with different
specialties. It has diverse features depending on its type and often brings on various
dysfunctions—for  example, contracture/deformation, respiratory dysfunction,
myocardial damage, dysphagia, gastrointestinal symptom, bone metabolism disorders,
endocrine metabolism disorders, eye symptoms, deafness, and central nervous system
disorders. Additionally, since it may cause symptoms of spinal deformity and posture
abnormality by paraspinal muscle disorder as the disease proceeds, it tends to influence
Activities of daily living (ADL), Quality of life (QOL), and life prognosis. MD was
recognized as a designated intractable disease because it is a progressive disease that
needs long-term medical treatment and no cure is established yet4-9.

Therefore, many children with MD in the 1960s who had gone to the schools for
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children with health impairment annexed the national clinics following medical
institutions and parents’ intentions. However, the number of children with MD who go to
schools in their place of residence has increased because of following two reasons. First,
more local educational institutions started accepting children with disabilities after the
schools for children with intellectual disability and with physical and health impairment
were made compulsory in 1979. Second, home ventilator therapy became popular in the
1990s?. Nishimaki pointed out that children with MD tended to go to schools in their
place of residence in the late 1980s owing to early rehabilitation and popularisation of
prosthesis and mobile equipment (electric wheelchairs)®.

Various researchers and the Japan Muscular Dystrophy Association have investigated
the changing learning place of children with MD. According to this, they indicated that
the number of children with MD who choose the schools for children with health
impairment has been decreasing and that of those who choose elementary schools and
junior high schools in their place of residence has increased.

However, previous studies have not clarified the number of children with MD in local
elementary schools, junior high schools, and schools for children with special needs
except schools for children with health impairment. Moreover, there is no information on
the change in the number of children with MD, as it has been considered obvious that
the decline of children with MD in schools for children with health impairment means
an increase in their numbers in local elementary or junior high schools. In addition,
children with MD who have impaired motor function and feel anxious about death need
psychological and educational support. We believe that clarifying the school enrollment
status of children with MD is essential to provide appropriate support to them in each
school. It will also lead to the reconsideration of psychological issues of children with MD
and educational support.

Based on the above, the target of this study is MD transferring living environment
with the flow of the time, and we will attempt to consider a change in school enrolment
of children with MD in schools for children with special needs judging from a trend of

medical technology and educational policy.

II. Transition of the enrollment of children with MD in schools for
children with special needs

In the 1990s, most children could be educated because of the promotion of, and
reminder for, school enrollment by modern school system in Japan. According to 100-
year History of Educational System by the Ministry of Education, Culture, Sports,
Science and Technology, about 61% of children entered school in 1898, but the number of
them exceeded 81% in 1900 and reached about 96% in 19059. However, Third
Elementary School Order revised in 1900 clearly indicated that some children with
disabilities were exempted from or postponed their enrollment. According to previous

research, the enrollment criteria in Third Elementary School Order intended to exclude

96



DOI: doi.org/10.20744/incleedu.11.0_94
Journal of Inclusive Education, VOL.11 94-109

children with disabilities from public education and keep the number of children who
enter school stable, and it suggested that the nation neglected the right to education for
children with disabilities?.

In 1979, however, establishment of special schools and enrollment for children with
disabilities became mandatory. Moreover, it allowed school attendance of children with
especially profound disabilities who had ever got eliminated or postponed their school
enrollment. Later, the conventional school education for those who can go to school has
changed to include dealing with children who have difficulty in going to school, such as
in-facility, in-hospital, and home-visit guidance!?. In addition, the International Year of
Disabled Persons in 1981 induced the concept of normalization to society, and children
with disabilities gradually began to be accepted in the community!?.

In the case of MD, Muscular Dystrophy Clinical Station founded in 1968 has studied
about basic research, rehabilitation, and so on. This caused the progress in medical
technology for MD, such as spreading respiratory management method in the 1980s and
myocardial disorder treatment in the 1990s, and has extremely ameliorated MD’s life
prognosis’12. Matsumura pointed out that the living place of children with MD has
transferred from a hospital to home because of improving medical technology and a
change in the public consciousness of people with disabilities?.

However, no studies have examined in detail the changes in school attendance in
children with MD. Therefore, we will give an overview of the enrollment status of
children with MD before and after the International Year of Disabled Persons.

1. Enrollment of children with MD before the International Year of Disabled Persons

Previously, children with MD could not get hospitalised or even go to school once they
get difficulty in walking, because there was no cured. In addition, people had deep-
seated prejudices for hereditary diseases, and several children with MD were forced to
live in isolation from society!'®. However, due to the effort of their parents’ association,
the medical systems for MD have improved, and the importance of education during
rehabilitation has gradually been attracting attention!.

In 1964, when the medical policy on MD was decided, the Ministry of Health
requested the Ministry of Education to educate patients with progressive muscular
atrophy at the national clinics. In response to this, in 1969, the Ministry of Education
notified the board of education of each prefecture about education for children with MD.
National Sanatorium Nishitaga Hospital was the only educational institution at that
time, and this notice led to the spread of education for children with MD in medical
institutions. In 1969, children who could not walk on their own were either excluded
from admission or their enrollment to school was postponed according to the school
enrollment criteria, However, due to the above notice, children with MD were exempted
from the application of the criteria, and the special classes at medical institutions for
children with MD were reorganized in the schools for children with health impairment.

School attendance for children with MD was achieved relatively quickly compared to
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children with other disabilities (such as intellectual disabilities)s 4.

MD had met the admission criteria of the special school for children with physical
impairment or health impairment by School Education Law Enforcement Ordinance
article 22-3 (before revision). The educational contents of physical education/functional
training (later care and training) prepared within each subject in the 1958 version of
‘Handicapped Children’s Elementary School Curriculum Guidelines for Physically
Handicapped Education’ had been judged to be suitable for the education of children
with MD. Similarly, the educational contents of care and physical education (later care
and training) in ‘School for Special Needs Elementary School Curriculum Guidelines for
Illness Education’ did not diverge from that of education for children with MD. Therefore,
for the education of children with MD, education for children with physical impairment
or illness had been considered appropriate!®.

However, in actuality, educational placements of most children with MD in the 1960s
and 1970s were in the schools for children with health impairment. Most children with
MD who attended the schools for children with health impairment could walk, but did
not change the school even if the symptoms progressed. In the schools for children with
health impairment, there had been constraints on the number of teachers and class
hours; moreover, the establishment of curriculum had not been enough. However, after
adopting care/training in the curriculum guidelines in 1971, the educational contents
and teaching methods were substantiality improved and school facilities and
information equipment were developed®. In addition, the board of education, which was
the right holder of educational measures, rarely decided on educational measures for ill
children except for some physically weak children; enrollment of ill children was mostly
decided by medical institutions or parents at the time of 196914, Therefore, it is thought
that the tendency for children with MD to attend illness education institutions in
national clinics responsible for MD patients increased.

Some children with MD had to enter a medical institution away from their home
because not all prefectures had medical institutions for MD patients. For that reason,
they applied a criteria of enrollment in schools for children with physical impairments in
areas without schools for children with health impairments®. It is thought that the
advantages of schools for children with physical impairment in terms of the number of

teachers and cost also contributed to this.

2. Enrollment of children with MD after the International Year of Disabled Persons
Following the notification issued by the Ministry of Education, Culture, Sports,
Science and Technology in 1994, ‘About education for children undergoing medical
treatment for illness’, the board of education reviewed the conventional correspondence
for ill children. Moreover, the board of education endeavoured to grasp the actual
situation of children undergoing medical treatment, securing appropriate educational
measure, and establishing educational institutions for 1ill children. Furthermore,

patients with respiratory equipment such as those with MD got to live in the region
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because of the revision of medical insurance in 1990 and 1994, development of portable
medical devices, and expansion of home support services such as home-visit nursing!®.

The gradual decrease in the number of children with nervous system diseases
including MD attending schools for children with health impairment from the 1990s to
the 2000s was due to the above effects!?. It was suggested in ‘History of education for
MD’ published by the Japan Muscular Dystrophy Association that the number of
children with MD has slightly decreased in many schools for children with health
impairment from 198814,

Meanwhile, with the improvement of medical technology during these days, it is
presumed that children with MD were attending other special schools instead of sticking
to schools for children with health impairment where the ward was established.
Especially, more children with MD attend schools for children with physical impairment
than schools for children with health impairment®. In addition, children with MD may
have intellectual disabilities, and some of them have chosen schools for children with
intellectual disabilities rather than schools for children with health impairment or
physical impairment?o.

However, it can be seen that the number of children with MD attending not only the
schools for children with health impairment but also other special schools has decreased.
Figure 1 shows the transition in the number of children with MD attending a school for
children with health impairment (school A) and a school for children with physical
impairment (school B) in X prefecture. School A was built next to a hospital where there
was a ward for MD that managed not only sick and frail children, but also children with
multiple disabilities including intellectual disabilities. School B is the only school in X
prefecture for children with physical impairment which has a high school section and
school dormitory. Children attending school A or B choose between a course with the
regular curriculum, a course with a curriculum for children with intellectual disabilities,
and a course centred on independent activities, based on their wishes.

As can be seen from Figure 1, 10 children with MD enrolled in both schools A and B in
2013, but the number of enrolled students has dropped significantly in both schools in
2018. The declining trend seen at School A, which is a school for children with health
impairment, is consistent with conventional knowledge. The same tendency is also seen
in school B, which is a school for children with physical impairment, and it is considered
that the number of children with MD may be decreasing in all special needs schools,

including schools for children with health impairment.
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Figure 1. Transition in the number of children with MD enrolled in school A and B

II. Foctor of changing in the number of children with MD enrolled in
schools for children with special needs

As mentioned above, although almost all children with MD had enrolled in schools for
children with health impairment, a few of them had enrolled in other special needs
schools. However, from the 1980s, it is indicated that the number of children with MD
enrolled in not only the schools for children with health impairment but also others has
decreased.

We will explore some factors which resulted in a decrease in the number of children

with MD in special needs schools.

1. Promotion of special needs education in ordinary schools

One of the possible factors is that more children with MD have been learning at
schools in the region. Nishimaki pointed out that the learning place for children with
MD has transitioned from special needs schools to elementary, junior high, and high
schools in the region®. Suzuki et al., who asked the parents of children with Duchenne
muscular dystrophy (DMD) living in home about their choice of school, indicated that
95% of the respondents chose local elementary schools when they entered elementary
school, and 40% chose junior high schools when they entered junior high school?.

Figure 2 shows the number of children with MD enrolled into the elementary school,
junior high school, and high school in Schools A and B. Most of the children with MD
enrolled in Schools A and B are high school students, suggesting that even at the earliest
time in this data, they had already chosen a local primary school when they entered
primary school. However, at the junior high school stage when the disease is expected to
progress, there seems to be a tendency to choose a local junior high school. According to
the teachers at schools A and B, most of the students chose special needs classes at

elementary and junior high schools, and each subject was studied in regular classes.
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Figure 2. Number of children with MD enrolled in the elementary school, junior high
school, and high school in Schools A and B

The promotion of education aimed at building an inclusive society may have affected
the increase in the number of MD children enrolled in local elementary and junior high
schools.

In 1979, schools for children with disabilities became compulsory in Japan.
Subsequently, the concept of normalization spread throughout the International Year of
Disabled Persons in 1981 and the number of children with disabilities learning in the
community increased!®. Furthermore, in 2002, the ‘School Education Law Enforcement
Regulations’ were partially revised, and the ‘certified admission system’ was
established!®. This allowed children with disabilities to enrol in local elementary and
junior high schools and receive appropriate education if the Board of Education admitted
them under special circumstances. The policy that children with disabilities should be
enrolled in special needs schools in principle was later revised into getting the children
with disabilities enrolled in local elementary and junior high schools. The school
destination is now decided from a comprehensive perspective such as disability status
and educational needs. The opinions of children and parents are emphasised, and that of
experts in pedagogy, medicine, psychology, and school and community situations are also
respected!?.

In 2012, it was shown that the concept of an inclusive education system based on the
Convention on the Rights of Persons with Disabilities is important. Japan's inclusive
education system seeks ways to learn in the same place with or without disabilities, and
prepares a diverse and flexible system that can provide education that meets the
individual educational needs of children?.

However, it has been pointed out that it is difficult to continue attending local
elementary, junior high, and high schools. According to a survey by Suzuki et al. 17, some
children were transferred to a special needs school while in elementary school, and 60%
of the children with MD and their parents chose a special needs school when they
entered junior high school. The reason for the transition was the lack of facilities related
to the use of wheelchairs and the securing of assistant teachers and supporters.

Regarding school facilities, maintenance guidelines in 1992 firstly showed basic
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matters regarding barrier-free access, and guidelines on facility development and basic
ideas for promoting special needs education were presented in 200729, In addition, the
elementary school facility maintenance guidelines revised in 2009 stated that it is
important to meet the condition or characteristics of disabilities and educational needs;
showed consideration for extending the barrier-free access to the entire school facilities,
such as slopes, railings, and elevators; and mentioned important matters regarding
specific planning/designs depending on the characteristics of children with disabilities20.
As a result, according to an investigation by the Ministry of Education, Culture, Sports,
Science and Technology, the installation rate was over 70% in elementary and junior
high schools where children and students who needed support attended, and 50% or
more in total2V. In this way, although barrier-free measures are being promoted, having
to give up attending local schools because of a lack of with facilities and equipment is
still an issue.

The reason may be that the elevator installation rate is low and the support staffs are
not sufficient. According to a report by the Ministry of Education, Culture, Sports,
Science and Technology, the allocation of support staff seems to be increasing year by
year, but the allocation rate of the support staff was only 59.9% in 2010. In many cases,
it is necessary to clarify in advance the number of support staff and the budget amount
required and to make an early allocation plan for the placement of support staff??. This
may affect the percentage of support staff placement. Similarly, if a child with disability
wishes to enrol in a local high school and wants the school to be barrier-free, it should be
requested beforehand, such as when enrolling in junior high school. In addition, going to
a local high school has many educational challenges; therefore, it is said that many
children with muscle dysfunction and their parents often choose a special needs school
or a well-equipped private school for attending high school.

As mentioned above, even today, when the promotion of inclusive education and
medical technology has advanced, enrolling in local elementary, junior high, and high
schools is not easy. The increasing tendency to enrol in local elementary, junior high, and
high schools may be one of the reasons for the decrease in the number of children with
MD enrolled in the elementary and junior high schools in special needs schools, but

explaining the background of such a decrease is difficult.

2. Decline of children with MD

The overall number of children with MD seems to be declining; the decreasing number
of children with MD enrolled in special needs schools may be a reflection of this.
According to the Ministry of Health, Labour and Welfare, the number of MD patients is
estimated to be 25,4009. In addition, it has been reported that there are 21,000 patients
aged 18 years or older with progressive muscular atrophic disease, including
amyotrophic lateral sclerosis (ALS), and 1,500 of them live at home??. Studies have been
conducted to determine the total number of MD patients, but these are either estimates

or include ALS patients. Therefore, it is difficult to know the exact number of children
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with MD and the transition.

This may be related to the history of the support system for MD patients. The total
number of intractable illnesses specified should be kept as the sum of the number of
people who have received a medical expenses beneficiary certificate and the number of
people who are not eligible for medical expense subsidies but are registered2®. The
number of people with MD receiving a medical expenses beneficiary certificate gradually
increased from 2016 to 2020, reaching 4,510 by 202029. MD was designated as an
intractable disease in 2015 due to the enforcement of the Act on Medical Care for
Patients in 2014, compared to other diseases according to the guidelines on measures for
children with MD issued in 1964. MD-specific support measures were already
implemented. It may be difficult to estimate the number of MD patients from the
number of designated medical expenses beneficiary certificates because those with MD
who have not received the certificate may obtain them later.

Prevalence and incidence are often indicators of the number of patients with a disease.
These are basic methods of indicating the outbreak of a disease within a particular
group. Prevalence indicates the percentage of people in the group who are affected by
the disease at any given time, whereas incidence show the percentage of new illness
cases in a group within a specific time period. According to reviews based on overseas
reports, the prevalence of Duchenne muscular dystrophy (DMD) which is typical types of
MD in men is 4.78 per 100,000 population, and the incidence of DMD in men ranges
from 10.71 to 27.78 per 100,000 population2®. Based on domestic and overseas reports on
the number of MD patients, the prevalence of MD in Japan is estimated to be
approximately 17 to 20 per 100,000 population, and that of dystrophinopathy is
estimated to be four to five per 100,000 population®. In the case of the incidence in
Japan, it is only an investigation by each group. It is estimated that the prevalence of
MD in Japan increased due to the life-prolonging effect of respiratory management, and
the incidence decreased owing to the effect of genetic counseling??.

Minami et al. investigated the number of patients with DMD who are currently in
hospitals and clinical departments specialising in neurological disorder in Hokkaido and
calculated the prevalence of each age group in Hokkaido to understand the actual
situation of DMD?2?. By reckoning the prevalence of 7—11 years as the incidence, they
compared the data obtained to conventional reports. Table 1 shows the number of
patients with DMD, the prevalence in each age group, and previous reports on the
prevalence and incidence in Japan. Comparing the results in Table 1 to past reports, the
incidence is not always accurate because it depends on the investigation method and
number of subjects, but the prevalence has increased and the incidence has decreased
from 1965 to 1992.
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Table 1 Reports on the prevalence and incidence of DMD

Incidence The
Survey Prevalence
Survey area car (x10) (male number of Report
Y birthx10) patients
. Yasuda, Kondo
Chiba 1965~74 2.50 21.7 46 (1980)
) Norimatsu et
Kagoshima 1980 2.55 22.8 45 al. (1981)
Hokkaido/Hokuriku/Kyusyu 1979~82 3.55 29.2 384 K?ilgsné?m
Araki et al.
Kumamoto 1983 1.7 31 (1984)
) i Nakagawa et
Okinawa 1989 3.44 42 al. (1990)
_ Minami et al.
Hokkaido 1992 2.73 18.18 131 (1993)

Partially modified by quoting from Ryoji Minami et al. Epidemiology of Duchenne muscular dystrophy in
Hokkaido. Ministry of Health and Welfare Psychiatric and Neurological Disorders Contract Research
“Research on Clinical Pathology, Genetic Counseling and Epidemiology of Muscular Dystrophy” 1992 Report.
1993, 7-1027

The increase in prevalence is due to the year-by-year improvement in medical
technology such as ventilators. In the medical setting in Japan in the early 1980s, there
was hesitancy regarding ventilator treatment for patients with neuromuscular disease
because ventilators were expensive and hospitals could not have enough of them, and
there were communication issues about tracheostomy. However, after that, effectiveness
of ventilator which do not tracheostomy have been shown in reports from abroad and a
breathing method with a nose mask (NIPPV) was introduced in 1990, which contributed
to life prolonging by five years on average?d. In the cause of death statistics published by
the International Statistical Classification of Diseases and Related Health Problems
(ICD), it is also suggested that the number of deaths from primary muscle disorders
(ICD code G71 classification) including MD have increased about three times from 1980
to 2020. Improvement in medical technology such as ventilators might relate strongly to
the long life of patients with MD because the number of deaths has increased in
especially patients with MD over the age of 50 years. Many relationships between the
increase in prevalence and use of ventilators have been reported abroad2??. In addition,
clinical trial is underway in recent years so that a treatment which will suppress the
deterioration of motor function for specific DMD can be established. It is regarded that
improvement in medical technology tends to affect the life-prolonging of patients with
DMD which has symptoms of muscle weakness from childhood and is easily susceptible
to not only diseases invading skeletal muscles but also systemic diseases invading
multiple organs.

What is more, the decline in incidence likely relates to birth refrain because of the
effect of genetic counselling and spread of information about MD. MD is a hereditary
disease. Therefore, a few families were worried regarding whether to give birth when

they came to know about the pregnancy. The Japan Muscular Dystrophy Association
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accepted genetic counselling of 47 cases in 1994 which were mostly related to issues of
blood relatives rather than issues of patients. The clients worried mostly about the
possibilities of a future onset of MD in a child, and many clients especially requested a
carrier diagnosis for sisters with siblings diagnosed with DMD30,

In addition, preimplantation genetic diagnosis from 1998 also seems to have affected
the decline of children with MD. Preimplantation genetic diagnosis involves the genetic
analysis of fertilised eggs in vitro, and if there are no abnormalities, the fertilised eggs
are implanted in the uterus to establish pregnancy. The cases of preimplantation genetic
diagnosis are limited; for example, one condition is being a couple who have a high risk
of giving birth to a child with a serious hereditary disease. Preimplantation genetic
diagnosis for MD started in 2004. Kaiya conducted a questionnaire survey for
preimplantation genetic diagnosis for the members of the Japan Muscular Dystrophy
Association. According to this, the number of proponents in the family is decreasing,
although its rate is low, and the number of proponents in patients is increasing slightly.
Kaiya pointed out the narrowing gap between patients and their families year by year
and said that this result is due to the spread of knowledge about preimplantation
genetic diagnosis and that the patients and their families thought deeply about
preimplantation genetic diagnosis3V. In addition, there are patients and families who
have a negative opinion on reproductive medical practice including preimplantation
genetic diagnosis. One of them said, ‘Certainly, when I see my son who sufters from the
disease, I feel responsible for having my baby. However, I am horrified that humans are
also selected, just as products are selected, as good or bad. I hope that the study is
focused on making gene therapy possible for a child born with the diseas€. In contrast,
there are positive opinions such as ‘7 have a Duchenne type son and I feel painful
looking at his dire situations such as dyspnea, sputum clogging, and other pain. Some
parents want to raise a child even with disability, but when it comes to this disease, 1
think that this 1s an exception. I wish the genetic screening will be known to many
people and promoted to be utilised well3V. MD is an intractable disease that is
hereditary, degenerative, and has no cure. Preimplantation genetic diagnosis can
mentally help people who have patients with MD as their relatives and parents who
have an eldest son with MD. Improving each diagnosis seems to affect birth refrain for
children with MD.

However, as Kawai et al. pointed out that genetic diagnosis affects to give birth a child
positivity, each diagnosis does not always cause birth refrain3?. In addition, since there
are many negative opinions of preimplantation genetic diagnosis for MD, which is a
hereditary disease in Japan, and there are few cases compared to other countries owing
to its huge costs, it needs to consider the relevance to the incidence and birth refrain by
each diagnosis.

As described above, it is considered that the number of births of children with MD has
decreased due to the decline in the incidence. This may have caused the decline in the

number of children with MD attending special needs schools.
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IV. Discussion and Conclusion

It is said that the number of children with MD in special needs schools, including
schools for children with health impairment, is declining in elementary and junior high
schools. It has generally been thought to be related to the increase in the number of
children with MD enrolled in local elementary and junior high schools.

We reviewed related previous studies and recent findings on the total number of
children with MD which are thought to be related to changes in the school attendance,
and education of children with MD. We also conducted a small-scale survey on changes
in school attendance.

The results certainly suggest that the number of children with MD in special needs
schools is decreasing, especially in elementary and junior high schools. It is assumed
that such a decrease may be due to the increase in the number of children with MD
enrolled in elementary and junior high schools. This is thought to be influenced by the
advances in inclusive education and medical technology; in the educational field, barrier-
free and education supports have been provided due to the spread of normalization in
the International Year of Disabled Persons. In these days, inclusive education system
has been promoted. Such changes in law, system and technology seem to relate to the
school enrollment of children with MD. Additionally, in the medical field, medical
technologies for patients with MD, such as ventilators, have improved in the 1980s in
Japan.

However, it is difficult to explain the trends in the enrollment of children with MD
based on the above reasons alone. This is because it was thought that many issues still
remain for children with MD to enrol in local elementary, junior high, and high schools.
In other words, although the educational environment and medical technology are
improving, barrier-free school facilities and the placement of support staffs are not yet
sufficient, which is a barrier for children with MD to learn at local schools.

In addition, most of the studies on the school enrollment status of children with MD
are targeted only at schools for children with health impairment. Therefore, it has once
again become clear that the actual school enrollment situation of children with MD is
not known.

Hence, we need to compare the number of children with MD in local elementary and
junior high schools and that in each special needs school, and to understand a trend of
school enrolment for children with MD. We believe that understanding it will be useful
when examining whether the laws and systems related to school education are
contributing to the realization of the school enrollment that children with MD want.

It is also necessary to consider the factors of changing the number of children with MD
in each school and to prompt solution for the issues related to school enrolment in the

context of a trend of their birth and education support.
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