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Abstract

People with language disorder caused by voice or language functional
impairment have difficulties to completely express or to use information during
communicating, and thus indirectly influenced their interpersonal interaction with
others. However, following the development of technology, with appropriate auxiliary
communication systems, these issues can be improved. Currently, the text-to-speech
alternative communication assistive devices, which offer significant help to the
disabled, are usually developed on QWERTY keyboard. Hence, it is not convenient
for one hand operation and portable usage. Based on Six-switch Morse Keyboard and
Connection-coding Scheme for Chinese Phonetics, this study develops a
text-to-speech system in using the touch screen of the tablet NB and to connect with a
model of text-to-speech alternative communication employing Six-Switch Touch
Input. At the same time, this study probed into its usability via the subjective and
objective aspects of the Technology Acceptance Model 3 (TAM3), and discussed the
applicability of the application method to the users through the Human Activity
Assistive Technology (HAAT) Model. Based on the above, the feasibility of such

system was then assessed and advices for further development were proposed.
iv



First, three subjects (normal person) were asked to evaluate this system under

continuous use. Through the observation of subjects practicing results and interviews,
the subjects’ internal learning experiences from long-time practice were analyzed. On
the other hand, this study consulted two practitioners to offer their opinions regarding
this prototype system based on their professional experiences. From the assessments,
it can be seen that the prototype system is helpful for the users.

Notes for future development include: (1)Applications of customized presetting to
strengthen users’ pre-saving, user-defining and editing functions, in order to reduce
the operational waiting time; also the addition of quick browse classification and
touch interface to increase the convenience of use. (2)Guidance is very important in
the beginning to reduce users’ unfamiliarity with this system. Since the Six-switch
Touch Input is a brand new input method, people will be unfamiliar with its operation,
and thus sufficient demonstration is required. The development of video
demonstration is recommended, also a map for memorizing Six-switch Morse
Keyboard is helped. (3)The input speed needs to be improved. According to the data
from continuous practices, after 20 hours of practices respectively in Chinese and
English, the normal input speed can reach above 21 Chinese words per minute and 10
English words per minute with accuracy rate above 99%. However, as to the oral
communication, the speed needs to be improved, and the increase of word bank would
be helpful. (4) In practice, a portable device should be light and compact; users are
expecting professional equipments which strengthen the sound volume, screen

brightness and a good service support.

Keywords: Connection-coding scheme for Chinese Phonetics ~ Six-switch Morse
keyboard - People with language disorder ~ Assistive Devices of Alternative

Communication, Touch Input



R I
Qg oY S S

>

>
14
RN
£

e AT LN ) = s 7
P Rt 2 e e 13

PR ERBTBEL Y 21

R e B SO 51
B 8 IR 51
B BRI B 53
N e - I SRR 55

R 2 5 S 60
$o 8 EREHIARIRS 2T 63
R R e L 0~ -t 66

R R I 71



N T T 90
R RO 92
8 2 R 94
S L7 T 94
LT T 96

A BT N 99
Ty B I = 3 N 105
HEA 3 LY IR B 285 oo 114
e T S 120
g5, T GETIEE T T F RS AR L A £ (£

S 2 TR 123
#476 DGR~ e T FHEE S TR R (B
NI NS ) AN <l 128
G 7. 3 e e R Ll e 133
ik 8. e BN . — 140



# T FEFINEIE B e 9
Fe 22 BT PR L E Ko s 10
Fe 2-3 TP B NI K Bl 11
% 24 PR AFRERBEFIFTAHERERE 24
% 2-5 1 f3k g £ 0] 3(TAM3)Z ffam B e 32
# 2-6 : HAAT Model ;g/*""ﬁ&_m FEF 34
% 2-7:TAM3 & & o SdF i g 2 B 1% s 37
% 2-8 : HAAP Model ¥ # )k *ii7 3 1‘?64 2 DA ........................ 38
20310 h ST R LB e s e e 41
% 32: % ,P'J—Jﬁ RN R TR e 46
A R N R Al 52
2510 XEEHIARIER LTS R e 63
£52: b S A AE TG 23R A e 76
20530 A TF PR | HUELE AT s 80
e L B I L 81
2 55:d TAM3 &~ 47,223 s e Fm 3 e 2 T R L v, 83
F5-6: 5 T XA HUMAN | S5 L 2 34T oo 84
o 5-7 0 5% T8 Contexts | 55 4 2 4T e 84
# 5-8: ki TE® ACtiVItY | e85 & A T e, 85
% 5-9: kit rﬁJF“E4 MRFERE AT | FFEE L2 e, 86
% 5-10 : d HAAT Model 4 45 423k % %38 5 :c L £ 35 4 & 4 .87
2511 HARIL A JAEF T L TR IR e 87



Bl 1-1 36~ BB S
B 2-1 QWEILY 2 e B e 13
Bl 2-2 DVOrak 425798 FE i 14
Bl 2-3 Maltron 4% L e 15
B 2-4 Half QWERTY FraZdd i i, 15
B 2-5 Microsoft Windows 3 3= ] 4248 ..o, 16
B 2-6 Click-N-Type F F 423 i, 17
B 2-7 ﬁéﬁifut«:ia‘ﬁf .......................................................................... 17
B 2-8 o H245 4424 (Virtual Laser Keyboard ) ........coeevevveriennne, 18
Bl 2-9 F B F WAEFHEE D 3N 19
Bl 2-10 = 42 B BTAE R S B e 21
B 2-11~ 7 2 il A1 3 R A2 (B A7 > 2001) e, 25
B 2-12 0 A8 S HEA(TAM) it 28
Bl 2-13 1 #4352 ] 2(TAM2) v 29
Bl 2-14 1 B & 1 A A (UTAUT) oo 30
B 2-15 ¢ A3 £ 5 B3(TAMS) oo 31
B 2-16 : 4 ~ 728 ~ & 41402 R E B (HAAT Model)........... 33
IR OO 40
B 32 i@ HITE-F BRI E BRI e 45
Bl 4-1 0 5 BUF2 B BBl o 52
Bl 4-2 0 2 AT 4R A2 A T o 53
1 4-3 1 2 G EAE B~ SRR T 56
510 L8 ARY PER I~ B R2Z F L0 S 60
B 5-2: x#FEB®RY B*F’”E’ﬁ%l%zﬁ)i R A 61
B 5-3: XxFCHRY H—**F'“b"’ﬁﬂ BB AW A 62

v



AT B IS BB RS IS IR T R R B
PITFERERORR W R N E S E SRS i [ I
ISR ‘*JFTJI« SR R SR VR B e S I P AR s ) e wer
R AR S R

AR e R SR ) e
E'Sfr H 17T (Lewis, 1993; Male, 1994) <t Derer et al. (1996)fUF e[+ it
%%ﬁﬂﬁﬁ%ﬁﬂéﬂﬁj%WH A L I e JRERE  F1SA
o RS G IR SEEE S PR A  f « PAIES SRS
%_ﬁi[”eﬁljyu 5 Elfjj%.gré[]‘ ([@Eﬂf[gjl 3 BﬁlF’E,J » 2007) -

VR R E ISR S R R R R A
e TR Iy RS ST S e 2 TR DR
PSR RLIE! 7 B0 B R TR IR T ol JOR= At o £ L0 i s AR - BEARRS
BT D F IR OO ap 0 7 [0 7 2P (IDHH R R
RN gy B R PRESR, 50 BT ) AP - LR PORNRE
FERLE I3 R R O R

TRV o it g T R I BRI Yt R
W%ﬁ“%%W%ﬁ&F@%ﬁ@fW%MWWEWﬁ@rﬁ@ﬁwﬁﬁﬁ@
VPRI R N AR R e AR SRR
=PI - RS, o R [P -

bt ﬁ PR I PSR S T S 2 o oy 2 1
= W fgzm £l A F’?3=g[ 97 RIS~ R ORI RS ) L IR
MWWW@%%‘%ﬁFwE@@%ﬁW@“



o8 FyEs

%Bﬁ?{%ﬂ’ﬂlﬁfjﬁ% * fﬁriuﬂfl,ﬁ@ RVAEES > B SR l*"‘*}}ﬁé[‘ﬁ%ﬁ%ﬁu
FF'JJI'”J%I—F{‘J’E'@ fE VR g g @F”ﬁ%ﬁﬁ FYR Eﬂuﬂﬁﬁ EERED
EQPriay RIS ST L 1 S R (e el B PR T QWERTY

SERL R HlRlEs F’Jiﬂ (SN R I ffﬂ gl %ﬂg‘?%"&f |
T s s D ﬁwf‘ﬁérqu[ﬁlifﬁ PRy 7 s t'[F“i” P4 2 5
R P e | o o g -

SR - ‘iﬁﬁ? efes gt e gt o A0S R TS RPN HA R P
R S e D”C&/CEF%E:HLWH el e s (1) A= 6 R
PIP CRragese ] ) o (2) [opj=Ast fiay s o (e (S ?ﬁ‘[ﬂﬁ i FUAftE
(3) fﬂf'ﬂ‘éx}ﬂﬁﬁ'ﬁ“ St oot QTR AR 2 e TR E S S it E
FIRETED > (4) feiHEy P @ mhe— et - (5) %él'Eﬁ?“ ARE (e

M) e ﬂ%@»—‘?ﬁ%\%ﬁﬁ(iﬂ»ﬁwﬁ 1999) =" fif IR > F RS- O EH A
ROPE R, > e ATV ’ﬁ*ﬁ“ﬁ‘“ﬁ et fr
FIIEISF-»- Wﬂ@g;ﬁﬁ ﬁgﬂﬁk‘ ﬁjﬁgﬁjﬂ% J]ﬂ:

P R R WS ﬁ_fﬁﬂﬁl Ifi SIS
[ | Gy pﬂj:ka,mﬁ ﬁ,}frsam < RS ;ﬁfgtﬂj I - T
ﬁ A R Jﬁ%&ﬁ’]‘"'ﬁﬂiéﬁ%&ﬂ[ﬁ | (Y EEET ) SRS
ff%é NEDgRAE R > RO AR b o e LR VIR TR R AR

I P U T e R R R -



¥z & B3P

I

EUEA it [/W“Juﬁgﬁiﬁﬁk 7_[:7FTJIZ[L E [F' Y

_ Iy %II@%&J]‘?% ;ﬂﬁlﬂf‘ sy %ﬂ%ﬁ‘x VR YRS F’JiﬂJ 1 = 5
a%wﬁ%gﬁhﬁm%

D AR SLRE S A SR OB T AR
¥ I iﬁi‘uﬂfﬁ T E %ﬁ_ £ EEW{%H MUY E‘Lﬂfljﬁl?ﬁﬂ%a %%[JT

S EFR P WO AR R ST R
R R N T

IR ”&’@E'[F’h%‘gfﬁ R #PQH*%J—’J'JL@F‘{EIU:"JFJ‘: » Kol 'Jiﬁl'wﬁiﬁmgf' JE\;J:
ORI - I e B e [ (¥ I T ) A s
%W%ﬁ%@o
R TR E RS ORI 8 AR R R fnpﬁkl@ﬁ%ﬁf
ﬁji’* [EHF ”ﬁLF' ’JJ’FTﬁ 5 FVR [P 1 PR AL e R gl iV R,



e & A7 ERE
— AP
g T SR R Y S T ?»gﬁj Egf IF‘IfE”J“iE[
(0 H | PR TR o s 7 g B R -
= iﬁﬁz{tﬁ[ﬁl :
(= ) I AR RS T%Jtr fsi@up?ﬁfﬁﬂﬁﬁ'ﬁ%ﬁ t[rsfrzwﬁ—gmj [FIIJ )
R
(Z)EFHEA AR '/EJF/HJ S PRV R SO E R -
(Z )EPFE P9 o IO el P 5 B sy 3 S D e A P AR
RE
= PP
(- )7[:7117‘“ ﬁ;; Pl g X rlxﬁ?‘ WER (2 RIS T c[Jrlﬂalﬁx
By~ PR
S SRR R I » 1 4 PR

L

0
-1



FIH v ER

B P RERIED o 2 R OTA fo F RRIE 1L -

RAFENTF - Bk BE

X BRiR

H R ik

l

BURGRBER

EERE ST
SR b 4P

\_

SV PP R o I L
5T %“Flﬁ% S %ﬁ%ﬁgﬁp@ﬁr%ﬁ@mz o W (DE
SN TR IR 0 (2) SRR § (3) [ I T
Bl SRRy M APHVEIET (4) it GUesrEgl 0] (5) $Y
3 " PIROTBIR HLE BRI ORI T S R R
AR AP 1
méﬁ%W?%%ﬁ’Wﬁiﬂrﬁ%“%’wﬁ%@WWﬂﬁﬁgﬁ?“
TR B R R M R TR IR ¢ (2) PRE
R RIS SRR N B R TR PR 3)
PG = WP A B R T S [ R ORGP N s (4)



Fj]” Bl > AR O TS 3:@5 CHFSIE B | A S S
A PR AR R P

SYPUFRCT A S P AR AR R R T A F IREs ﬁinf,f{
(TTS) v = F' S -g I';gpbﬂ% HEY T Eﬁupf{ﬁg F”% 7 [

ST ERRR S ATERAR - BUSSTI I TR T 2 R A

S G ARSI R

Sy L ﬂw.ﬁ% %F,@M’mﬂaﬁﬂm %&F]‘TJ@E#HWUFEEE?’?%\"

R R R o

l[fL



EE WY ¥

o Jh APl B R ?ﬁjﬁ];ﬂ;y; AR ORI A - S8 ()
FUE PR S o R T A g %VTE AR R l—rﬁ&f@pﬁ;@
(2) SARERI A > B NN %bﬁiﬁ;@ff FERER BRI
Erg e fﬁ“ AR 2 (3) %@ﬂ’%ﬂ%& SLELH IR |4 & rﬁ# %@:ﬁﬁfﬁ%ﬂ%ﬂ S
S s (4) SN S NEVBIRT FEE F*%jff‘%ﬂ%ﬁﬁlﬁl“ﬂ‘%? i ik

F- 8% FIAANLLHE

-

o £ B BB R M LRV SRR - T RO R - 2T
FIERIRSEF ff 7[R N[ e St e S iR e b9t AR I‘ﬁa’ﬁa?é“if 7]
R 7t L e e e & & AT YR P [RYAY BRI ‘*Jﬁ%[» °

EPF SRR > (B " [ IETRY 0.6-1.206 » e ARG N [ 1

PV 1.290 (TR 2003) - i vl = o (ST AR 5 ﬁﬂ Jaﬂ*
1796f9Z B ~ [ 1 Z ] ~ R~ IR G BUSEIP Pk - £
B RS 2 S 9.606 ~ ] B 5P 2 i S IR S 11806 ,?ﬁ&l
Sy bd 2 BRI GER R [ EEL 6.0% < IR Fﬁ?ﬁiﬁ@?ﬁmﬁ.—
A RESEL S ot By b (PR o e Y - 2006)

= Eaiﬁl(2006)ﬁé’%' (IR o LR 50— KR T et (Al 9t
FORRATEO R R IS = o 0 2 =50 ~ A~ i = = R B0 L
o H I IEEPREERZI Y f R AR E  aE RE I S (T AT (AT
)~ 37T ARG, H R RIR A S TR lﬂ}
SRR R CE IR R S T S AR AL B vt S PE S
P S0 AR ~ IR BN Y RS e W I ‘iﬂiﬁiﬁy’[ﬁ'?% FI75
SRS SR R R DE IR AL IO F e -

e (2006 ) ?, e ag*ﬁﬂjf (O p e il #ﬁﬁz;”fﬁ %4 ('special education

technology) f” B ﬁj 5752 fﬁ FRES AT %qﬁ;mfg 3]+ (Augmentative and
7

Flé



Alternative Communication » i AAC) =IZZRS PRV - K% EIJTHH‘FET‘%DH%
TRy ~ 3 RN e ﬁ}“ B il e~ WSRO RERE TR S
R TN b S (R A EE S = T F’pr—'lﬂﬁ\ el o

IR ] R P R B L AT i F EIFU?%;EUE EIRTED - 2~ PRI [
A f o 3~ b miﬂrgaﬁugj :%.FTJIW e ARV B (Light et al.,2003)  (FF
Ay > 2007) -

» I ] Ak
IS AR 3 L) SR = ORI > o PR I AR - $
4I§fiﬁlzr‘éﬂfﬂiﬁ VZ5 eV B Tif'ﬁi ‘*JHJI}JII
Lyff%nﬂﬁﬁ'ﬁ:?ﬁmfi” (2006)F= 15K [E!S“‘E‘r%;ﬁﬂ 1 1 (ASHA) $E# ot
vw*:rAAij“ SEALE ﬁﬂ~ RS 3 AL Y S R
SPIF=IY FAE o FTBRRLERF] P IR - BEEE ~ BISESTH R AT Y - YT
I~ = Dfl FIN’J o WS R R %E;Flf e HEGE Y B g )R B U
EPS S AR R RS F’?EE (TP quplﬁ?aﬁl&%g A Ao AN 5 ?74
TUF““‘JF& P I - f"er\hr%;rﬁq JRRIREIE [ AR IS R
s Z’Dﬁ'ﬂg"ﬁ% '—‘—‘/U{fﬂﬁ% "
B S Ao ERBE T 1970 F (REEE fifF 3 TP R S ”F‘F‘ﬂ F’ bﬁgﬂFl PR ) 2
rgg]ﬁﬁ[ﬁ%’}qﬁ '(AAC) » = %lg@’c s LR BB “;EVP? ’%“F[]‘%I‘Eﬁ?‘ NERes
PSR < 1980 = [ IO ERN ~ G i @ T M R R R e -
=7 Jﬂﬁ: Rt gt Fﬁ@’t‘v’?fﬁ 7 CIVF.?%DF,FQ%?{ UG Aoz - 1990
PSP R SR g S R S R ) O R 2R
(Reichle, 1991; Webster, 1985; David and Mirendan, 1992) ( S{{&k&F ~ JEH G ~ F[f
TR~ S > 2000) -
I R G RR OA T
[Fil > Tl Y SIS i P o s S D [ T B 3 Bt ™ B ™ “ﬁ”T 5
TP T R I s =

= EVR I I b



PR W I R CAAC) -~ TR - :"'F[—%:éﬁqﬁ_ « S
S0 RS P RIS SORL SR R R R S R
2006) ; *iﬁiﬁ”ﬂﬁﬂ A (AAC) ;%EFI IERLEEN = i (E}*@Z@EI g
= ﬁ%uﬁﬁﬂ?ef‘e‘w’?fFJ NS ER T R SR I
(1) BB
1 ﬁj[iﬁmu[@d, BTN EE
2 )R Y IR RS ORISR LR Y U SRR
W~ RSES I o iR SR R S A 0 B
BR[OS Pt - R 8 % - [T ) 2 Frie 29I
PO TR TR RERS R R R
(2) FE F I A -
HEEBRTRLOH R 1 SRR SRRSO R e R
R

»I.El /:C—A .
i

LRSS

s (B T < S PR 107

i Y

e SRR Z BT el Et
[

GRS 20 PR AL -

506 fupapgh e R T
EBRIER Fljﬁfl‘]%im—{(rlﬁ'{ﬁ—k[}_[ R JFWI o
%J I,j&fE:I EIJ I?fﬂ;l_[—’ ae




liﬁﬁﬁﬂ%ﬁﬂf@’ﬁaﬁF@§”ﬁTf i T |5 S PURAEL
Ve
2 i
%‘ 2-2 Hgiqﬁdﬂ«“ N 3{4

ey

iy TR SR gy
i Sitel LT ety R
iPﬂkﬁL@pﬁwaﬁﬁﬁpa@ﬁﬂyfmﬁﬂ
3 B - % A -
AT S RS e R v - |
*’?G%iﬁ'“’ﬁJ : Jﬁﬁ'ﬁ E FF'G T IR= WL i R R 2NV | B 2
TR R z

(HENERE iR - ST it EJF HECRS -
Lightwriter SL 35 "Z%d%iaﬁl &‘z'[‘kﬁ C AR PR

b

[ 6 16 536 5 WS 128 fRRAEL > 2 e o 3y
adVOCAte 68 b DO R DI ]

UASTESNE %4ﬂur|?]

INEASRIESERE == 1AL e o

DynaWrite TVs ~ DVD - CD players » IR phones > fﬁéf’r

& H R =0, JEH nf[?ﬁ ?&E °

(4) PRI =] sk -

LIS QAR [ AR AN R o R

IETF‘I'T‘ ‘iﬁﬁﬁjw NARE
2.7

10

EFHRVUFHEL >




1 I |

%E'IF{J E[IE[ [:—T{ﬁﬁ@‘\ _FU‘FJ}ZEE{[ N EIB)IF’Z [HEE T f%a: e
GUHT = 2% RS - IR
Mwﬁa ISy I 5 T A

_g_'qusﬁnr/ . l?i?‘i . 3»315;&%1:0 s ST AHEN

PR SR IS o SRV R R AR
AR R A,'f‘?.fﬁﬂéf

TR - T BSREHS Y « B Or
o

Rl

PR 10.4 [ BRI o S R ~ L -
P o 20 50 R = o SR
R [F (TTS)~ Sy~ 5 M S TPrhs < JiLH
%wﬁ o SR T 2R T
?Ej?iqg‘[lﬁ/ H I%ﬁzﬁ'#fﬁﬁkf qgﬁlH ?jFP[ =
Eﬁé‘l e

Ak

Bl

IRIETE 104 ORI - 2 E Y
(i~ ¥ 3= FEE RS 22 P AR
VS o SRR AT TTS - S * F v
%%%W%°%@?§*ﬁwﬁwﬁ%ﬁ%§m

PP ETIFETE ET t
Mo B SRR

I

PR B RIS
IR TS TR
MR TR

WAk ES

ﬁ\ajﬁ =~ EI]ZIKFPI Wg@?{ TTS ~ [E&[HI ’\j —}ygg“[—‘% |

” i %W%ﬁTﬁWWW%vhﬁaﬁ“ﬁ
BT « ISR -
& ?‘%—4 TR E ] o

L 7
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e LY
TTBJ% ; ‘Al_‘
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RS e T o PG N RERIpRRI T e EY
s =19 5] :Q“J TEIRASTIRE o TR TTS (Text-to-Sound) 5E > “f= (5
T AR Sk SRR T TP TSR R T A
FUA A P )+ Lightwriter + DynaWrite SR £ IRk = 5

P72 RS Fre I pogEn ﬁij::/tlxﬁjlﬁﬁl—a e B 48 %F'Jﬁ”’#‘?%ﬁf
9 ETH > pIIH B RIS » BEIR T (ALY S B o P PR
al M YRR

T T R ﬁ:ﬁ‘:ﬁT& TR rjﬁé[‘eﬁ TRt
HAE > F SR A
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B8 GERPPFE

A PR EER S AR RAT - RLRL oy * i iR f e - B
SREL P R T L S SRR R R R T
YA PEHOCR)E > [E[ 5 DRV SRR o -

BRSPS VIR B I IR T PR A
YR RS e N R E R R AR R
(H5 > RURLT pAGE S KL (PSP 2006) = P e b ikpy Ay * it ~ 1

SRV AT T QWERTY S « N[N g« J1 FISkapds - i
SR R P ISARE  Gg  s R R
SR CpRET) POkt — UL b -
~ ~ QWERTY &4

EIR AT FOSEAR QWERTY SR 53 40~ o) | » s gl 1
BRI 7 SRS RLE AR - R R s e
SRR B U PSR o 80 RL Christopher Latham Sholes 5% /] +
QWERTY S % » P ok IO 20 L PR i VR e
S iR - Sholes 7 1868 H[ﬁ%%ﬁ” 1873 5 [y A BT ’F'i
FPL TR0 (158 SERRRLED [ 4 SRR (PR
2005) -

Q%\I 2-1 Qwerty FEHYAEE
PR PR - J[F T http://en.wikipedia.org/wiki/Keyboard_layout
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([ QWERTY Hj[| A5 FIF B
(1) = ELIEKJEE&%"EJ 57% Ll = i I'Jé'fé 80% [ ,F,J[E,F,J}ME.JJFIJ ]
(7575125 > 2002)

(2) =457 (Efife oI R 19 . (R 2002)

(3) FEENT - Hrp= i 5 RGBS 55 - (502 2002)

(4) 05 QWERTY  Sgulip SIS iy » 0 S gt = = PRoid ™37
ST AR SR N RIS T A
[HIRE o (Rose » 1991) (7 Fig > 2005)

£ ul;rf QWERTY &EkH J:;@p e [F[%‘:{‘Fljclﬂ‘ﬂ%ﬂ%@ Gkt ([
HIH IV QWERTY SRy o i o

S A 1@3@% NG
(1) Dvorak &%

B D QWERTY SEMESEROCHG ik (gt o dbess =45 [ oo 55 <
wT 577515 Dvorak 41936 £ ffdi1s Dvorak SEAR{IVE] T2 o gl [t $5pu,
ufl f‘pj = vﬁ}{jﬁ (U P sk s 5 e BLA 2] 0 T ElsrF = ;:!F'I

o K > Dvorak JORE 3 8RR DTS L R (S G 16 2
ENSEI5 = 1.6 L [l 38 Dol 25 (Lueder, 1985 : Russel, 1986) (F5%1%=
2002) -

@ [# [$ [= [~ |& [C [ A -—
|lI |2 |3 |4 |5 | B |? | |l:| |[ |] Backspace
< = [P |¥ |[F |G € [R |[L [? [+

Tuu“_ﬁ ; I ! ! ! / = .'!-
Caps Lock | A o E u | D H T N -3 " Enigs
3 P |
shift : Q J K X B M W |V Z  |shift
| |
el :II: | Bl G m Mani | SiFl

Q%ﬂ 2-2 Dvorak 1994 £E
e YF - F[F T http://en.wikipedia.org/wiki/Dvorak_Simplified_Keyboard )
(2) Maltron &%

PIgFEL Y Elsm SRR AR J/RL|EJ|H #% > Lillian Malt (1977) #
Y Maltron %ﬁ%ﬂ YREEF > VT S.W. Hobday (I ST o SRR
PR EUIREE ™ fOF 198258 - [ DT RJIR 2] (SW. Hobday, 1985) - J[ifg
2-3 -
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Q%ﬁ' 2-3 Maltron £299 £E
e[ ¥R« JF 1 http://en.wikipedia.org/wiki/Keyboard_layout

(3) Fi5k i

Cumming %7 1984 & HdNAISEERARRI T [l Eﬁﬁﬂ%ﬁﬁjﬁﬁﬁm RIS
S — WO (L AT 0 2 RS TR L B PR
iR (RO RS » o™ e fT= pobie e (SR 17> 2006 -

FUGKSEART | IR BB A T 5 SR IR o E AR R
MW (2003) AEIAISRSEAR IS 1) A7 1% (Buxton » 2002)

(1) FEREAs € e DRk - 2 RSEEVIANE AR & 2 2R

T I?E*J}ﬁ%ﬁ (Cumming » 1984) -

(2) HASAEREAFL FRE =97 F RO E ] -

(3) 7 lﬁ?j\%ﬁﬁ%\‘:’g’[fjfwﬁq[ Hﬁpﬁgf‘e o

(4) Pt - ¥ LR GEA = [ 1SRG L RO (A (Fisher » 1992) -

I} Half QWERTY Fisksgs i) » HUFH I [ 2-4 -

q\%ﬁl 2-4 Half QWERTY F[I5h &k
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PR ¥f : JIF T http://pitecan.com/presentations/IPSJ20030326/page105.html » £ 7+
_1’_.

SRR AR RN L T S - R
oS B T AR L P (T

~%a¢ PG A BV B R B AR A R0 IR B
R (HEE &’mﬂﬁa%um@%M@%ﬁﬂﬁa% iy SR
BT (FREBE AT > 1996) ¢

P % (1996 FFiEI1F ) = el SRy © ML » SIS0 it
WLV A 2R

(IBCE Matias et al. (1996) FUJZEEE . » {7 |#1= QWERTY %ﬂ%z};ﬁmﬁ
8 | [ i S (= QWERTY St 50%1oisks o A7 10 | B i 3 41%
= 73%f1u3k -

R

bl

(1) Ejéds
ETFL AL I RORER R RS RIS
FORLIF IR VR (ORI S ST S - 7 SRR AR
FUE PO PR | 5T STV BB PSR I R
L I o 2

VBB 9 EELBACE % o PR T B AR s
J11:"Microsoft Windows % _fﬁ | SRR (i/[lﬁ?ﬁl 2-5) ~ "Click-N-Type fjﬂ%ﬂ% QL
[jir2-6) < e

= e
RREE BEE HEQ HAD
escO F1| F2| 3| Fa 8 Fs| re | F7 | e [ Fo|F10l F11{ F12] pscf ] pau

L f2fsfafsfelv]sfofof -] vk Jins|nmpurli
(b JaJwle|rfvfvjuJifofejrfif v Jacifendpant 7
lock H.BI!IIEIII.I!I-IM

B -« + 1
ctrl - Il = 0

q%*.' 2-5 Microsoft Windows ﬁiﬁ | S

L
Mol |~
=r]

ent
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4% Click-N-Type (Chinese (Traditional)) » Byssrsearfk et - SR

A% 88 Bl Bf DBEAEIT 59

Esc| F1| F2 F8 Fa| F5| F6| F7 F8| Fo|F10|F11/F12 Home | Pqup |

'1"1j‘2;3‘av‘4\ ST B B V) S _JL‘: L End‘PgDn‘

g S I S 31 A AN [ 0 Oy
AH‘SE‘D_G‘F<‘GF‘H?‘JX‘Kz‘Lﬂ‘;x‘,!!‘ - ¥

o Sl R VT‘B‘NL‘MLI“TI"R‘IL ﬁ'ﬁ- Macro

Ctrl | Alt e ‘Del me |

qé.‘,' 2-6 Click-N-Type %7 % SR
PR TR JIET http:/Awww. Iakefolks org/cnt/

= SUNLING:¢ [T WialEs H‘ *'Tﬁrﬁf?ﬁ*%ﬂ%ﬁl ﬂ*’ﬁ%{Ev“i?EHTEJE'J?{fﬂ*”ﬂ'f?F}H@@
I e dﬂﬁfﬁﬁf%ﬁﬂ% BYEEF RGP [N "Aﬁgﬁ% [
b T\f:—,‘ij’fﬁ_k RREREY A Nl ‘ﬁfp SEEAR T (YR 2-9)
(RO S > 2009) -

l'fzzu
laijlt.l‘ g ;»l
T REae RN

): nlsr}f ‘ JL"L'—"‘:%

il 2.7 %ﬂ%ﬂ“ﬁ&‘#’
CraRR(lE d[E'

http://gizmodo.com/5368149/microsoft-getting-cleverer-and-cleverer-wi...
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(2) Kpy s

3 Ffﬁ = B Uﬁzﬂ‘ pERE D LY STUIES
Siggraph (2003)4\5? FITRE 1 A $ R4 (Canasta Keyboard) » [F5248 = o155

=

=BT — BRI PIOA TR >~ BV R sy o 1)
[ 5 DRSS SRR R AT SR TR U ESY R > INISR o SR B
iy (e AR 2005 T (gjﬁﬁﬁﬁ » 2006) -

I'Ie%)ps VKB Inc.“J%H'.fEF%@#ﬁ%ﬂ% (Virtual Laser Keyboard ) 3&iF [#>=

;I;{\&}:f @['Hﬁ' 2-8) o

Q%ﬁ 2-8 fﬂ%ﬁéﬁﬁ%ﬂ% ( Virtual Laser Keyboard )
PR VR - JF T http://www.laser-keyboard.com/

R E AR | PRI T b T
%ﬁ%@’ww%*ﬁ%@@ﬂ%%%f%ﬂ%&Wﬁﬁ%f”%Wﬁ%ﬁ%@
FHEFUE RS RS AR e (BT £ - 2005)

IR
FR= ESaEaI) 3 /= (columns)4 /[J(rows)pJH 25 12 (W qJ T Hr AL

Sl %@4 PRI I R R ’/%lﬁﬁfﬁ@&%ﬂ%ﬁ

e i puT o HEIRA 9 P F[I;ﬁg&$ | i S I/%':

<,
M x.-T_.

Q’JRW%uzm
BEE | A B ) T QWERTY g2 - [HLEANAS (Blackberry) - [t

ﬁﬁ?ﬁ?ﬁ%"[ﬁé[”e (IS MacKenzie et al. ,2002) [l "= ESEEARH =T b) - F{f’fu‘j
T U RS PR PR B R S T M ) R

?I
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“qePEEE .
BB

“ETHEBEFE IR
o )

T REE SR
erEse s

2 PR

= “‘ ";&g r _ . _ —. e
—RErE \p-‘ xnl:] 2 7.@.9; 3« &f;‘:ﬁk_}
ke \w_abec
B— 4®{T FS !I'.f,l_-'E—I‘ 61:1;@?
PYFT e A ikl S \_mpo J
g7 E:ﬁ (8s~zx| [9m3uxs
0 —>Ll o #
T TZT PR EEEE
\ + Spe \—Ej SRBTEE O
[fil2-9 E"*ﬁk%ﬁ*ﬂ#?ﬂf
TR *1’7 FPIEEA > 2009
SORR e =

ErIozvspln Sprafies ki Rresds - 4 = "J'v’fﬁéﬁ%ﬁ'# R
mﬁél‘%&u SR R G RLE IO PR b 1 AR
FTJ FECETR RS i [ sEs b SRy =g | ﬁ&%“*ﬂﬁd ﬁ&ﬂijﬁﬁ’ﬁﬁl‘eﬂ*@‘ﬁ
ﬁlﬁl%ﬁ;ﬁ%ﬁ Y H [~ (Church & Glennen, 1992) ( = [ﬁS«fﬁ ﬂszﬁ Cla” e ekl
H ;V?[’E'Fé%ﬁﬁ;’ » http://www.spc.ntnu.edu.tw/files/elearning/a29.pdf )

—]ET“ (g% (Alternative Keyboard ) EJ[JiL_fj%j:%?q’[ai?ggfjﬁt‘J J’Eﬁ?’ﬁj [_i]%‘?rg“gi B
FOGAR » H TR N ] AR B 5B 2 LI AR 7B
I} _Fpadsig oJﬂﬁﬁﬂﬁtiTJﬁwfl’ [i* 53 K% (Expanded Keyboard) &85k |
%ﬂ% (Contracted Keyboard ) o iy Gl < 11’ 53 £ N b S SRR ] PR 7

Ol H I ER AR [ lﬂﬁiﬁﬁ‘;{ﬂlﬂaﬂﬁﬁﬂié?ﬁ | SRR LR R AR
S = oA ﬂd%y%l%ﬁﬁppkfk ;Wﬁ%$ﬁ?7*[ﬁ At AR |
ﬂﬁwﬂﬁﬁgmwﬁwﬁ@@maﬁo_%w%ﬁpp’ﬁ:%wwﬁﬁg%
Bl (Keyboard Layouts) - — ARy <Ly QWERT &24% » [F=EF v
AP AT HARIEEAR L Y PO RS QWERT (i o EUEARRIEY Y

el ’d#ﬂﬁf'iﬁﬁ“iiﬁ U RTBREAS — & TIH R ] - (M9 > 2004)
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SRR E IR T R AT R o
VA AR R R H ) o P - FW'F\F“F' IR TRBAR Tg}iﬁfﬂﬁﬂi[p SR EIEE
R L wJ@Fﬁﬁﬁ, TRRARIE A i RN RN
SEBESHE O 18 B =1 e o - BT (1999) o
[ SRS o (5 fisE> 2009)

MR RN EENE S ra
(1) QWERTY il » flls
AR IH i IE'WE'“F;'F‘ Jﬁ’%ﬁ'ﬁ*% U i
AN Far i G EUR]  (ERLEFSERBE i) 2R o T BRI R ) g
ﬁ@ﬂu@@u@t} ﬁ QWERTY %—ﬂ%ﬂipu i T 40 e
fi > 0 -
(2) 7= 23 Y a2 g
FIACaRite P AR R O S = AT e el
HRERTUS o W OTES S ORISR A= E]D Wﬂ%ﬂ%
(ARFGRARIVE T A=) S EIE (I A RIS sy V20
PRENZS )5 SR F R SR e [l S R I A e J R
(3) P 1 B B SR i
YR RYRVRR = o fif R T P S R I R B S Y
dsieh jﬁ%,\_lﬂ[[—{cli‘a@ﬁij PR E VR RLATR SR fgﬂu,;ﬁﬁﬁga%%ﬁ“@ﬁi@fJ,],El
HIE RS FO F1E TRl P e [N [y R -
B ARV R L R N [ T AR - SRR R s
TN e A e 4 Y R T R
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FZE RRMERMBEE LY

FRZ A HRE - I e gy o= plﬁvrﬂﬁ&% o
YR VR AL ) S R
FIFRS ARSI 0 (1) MRS 6 [ (FrF @;ﬂ«em ) (2) [
f gy A (R R RS ?EJF‘F%) ©(3) BT O T
- R o (4) HR{HE AL (TREE)

* %@E?’?ﬁ%ﬂ%@ﬁwﬁ 1999) 5! fff] FAUFELE » F RS- HIEH SR AT
PR ﬁf’& Wﬁéﬁiﬂé}ﬂﬁﬁF iﬁﬁpj i clS&(bJ‘F‘? i
R ISR GHIIT » 1000) < 1K it gt e
SR WEBERLY TR Ay DR

e

"eZrfik(Morse code)kLfT IS B * X (Samuel F. Morse) 1 1835 F SRRV Rl
RLEL A AR %ﬁpj AR E”E}H o HT— s RIS ﬁw.ﬂﬁ
@’,‘J?'ﬁﬂ’n V2~ B AR e T Eﬁ IV BT RH
b U R L e S A SEE: 10 H]J e T— R B R
EFEE‘“F“ FP LT TSR SR e A ﬁ%ﬁ*ﬁﬂjﬁ“%@%ﬁﬂiﬁf

L H] ﬁuﬁﬁ&. 157 H ] 1% =

0

H Hsieh Ming-Che 1998

(B 2-10 ¢~ GRS [
EPRIIR - BTT(1999)
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+ %@i’?ﬁﬁf%ﬂﬁ%ﬂé’ﬁ?%ﬁwjﬁ(m%) &@E&%‘a - MR D i S
$oofs FRBEHI DT SRR ) (Y 2-10 ) > J R T
IR B N e
G D RO R T o P9t R G IR S L B
MR S AT SR SRR (SERUTY 178 53— o B R Y 8 S
MR ERARED » [ D fsiok = B SRR ] - e T TS R
YRS H% b fe] o B e DAl TR o IR R e o o3 > IR
BRI R o B R U FSM)EF AT 5 8AWPM fiuf” g e
T4 100%f i T ~ R > 1998 © Hsieh & Luo, 1999) - it
RGN | RS PRSI S 1 NS IR 7] 143821 B (R
F‘Hﬁﬁéyﬁf 2001) ® 3 B«‘aﬁ'ﬂﬂ;f %] US6378234 9 -

SRR < [ RS 1 R MO i
FrESTESER > 0 R U Epf%ﬁ&ﬁ‘*%@ﬁﬁ?“ A R R a3
S ()L R ORISR A g R (R
e [ 2 G RER RIS E A () R [EI“ PR P ARy e T

LR T R Al o < sl et 53 Pl f e o PRIIP= 70 e 1 R o (B
HE %ﬁ‘gﬁ » 2001)

Pt - BRREDR R R %wﬁ[“ (I SR B g
HERE SR Y o [ [ N i o [ e bl
(AN~E~T~1-M) &7~ [l plj*i'iJEIJ?wﬁwu’[a'?%’%@(ﬂ Hfro
& FPY IR TCT = T A el - S - (R
[T > 2001)

= AE

Ly kLt ,Jg%ié’wiﬁﬁfj‘fgﬁ PIRORTI T 0 2 R R
TP PSR MRREEAREY 47 () - Yed RO~ fTHD 6 (b gt - 4
36 42 M (o {3 5 TR I 0 TSRSy o 6 e 0 )%
FRHEAEAR Y (FOEIRIT (=0 CRSEIFT BT - 2004)
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Iy Eﬁﬁlﬁiﬁ’lﬁﬁﬁ(%ﬁ'ﬂﬁ » 1999 ; 2001;2004)}{?]’ 42 a1 (}jF"[ IV—JW SR
YO (9%MNTHETIHKTTIULT) BYQ (2470 PH5L) ~ i
(—Au) -~ F?ELLJ@ (YTEHHNLXEFHLEL) - ?‘E‘LLJ@ (IL)?@‘%} (_
VN o) IR £ TREED B AV L ARV R
ok BRI  BYEREL A mr}ﬁ? e S B
(R TJARTPROAITRSS - GRPA = v = [ T i A o by S2/gg
[y TG S F R - ﬁl'vfmf[m?i/ﬁ T o e 2-4 5 Ei”ﬁ iy IH:_F[\:?}‘%?—;‘II
R E@%’ﬂ?%ﬁ [ o
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P 24 [ A RHEE Y T S

T — T

¥ oo [

@%@ﬁ s o«— A
A% —e N

Y e oo oo H

Ly oo offfe e S

Hh o—- R

4« o —— W

2 %) D

L < 7 — K

e N/ [ G
X — e — O

> o — J

57 5 Y-l B

AT —e.— C

< i o—-oe L

+ oo o— \Y

4 o o.—o F

ey 7 o—_—o P
L —e.e— X

&l ——-e— Q

F?EBJ(I) Y —..—— Y
— . E

fis A —_— M
oo — U

() L —— e 7
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e o R BT E F SL I - S e T
gt A R TR 549599597 VS S-SIN = LT R

N B 2)p -,
#12(1) e J(z) B b
No Yes ' No Y:es i
Ly || R dih | | R
I
F@g% i ! _ F@%uj init=0
s E3 Rl
v
)\ ‘ init=0 ‘ ‘ init=1 ‘
P

| 200 ~ {15 A S (BT > 2001)
f E}*ng #i"1777(2001) i

T‘ii@ﬁ?i?rﬁ’lfJ%%F’Eﬁ B FERUEET f Fp y
PRI SERSSLA T (v ) s
(i 97 )

PRI LA TV (U V) D B
AFTHE (D = R7 ) FIfE i VB (R E o FfEE
iy F”@?‘%‘(?ﬂ/[' NAIPIE

PEIZ -~ H T BRRGLA Y B V) A
;V@’%ﬁzﬂﬁﬁﬁ%(ﬁwﬂ MR ) B s B V)
PRI LA T (U 95 ) SR |
””—“*”%?Zﬂﬁﬁ PR L T T
P~ R I (BT 957 ) S R R
L (I “7 R ) HIf g PR (I SR ) E o R
RO I L) -
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R B (R 957 ) DRy s
B B R (R 5T )

RS EE A CFIN AT ) 2 ALY B A R ()
U7 B EIEORY (I 97 ) BRI i A (R

A7) SRR (A7)

T YO (I YD D B A Y ()
N ) P FEOEE (I N7 ) BRI i R O (]
YT AP RO (YT )

HIH e 1#3\ g tn@@@;[ﬂ@[gﬁmﬁg@) o

PUH - S QU @ -
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S & B pPiEg N

ERa s JIH?EH%%IEU“ S EARE li*lﬁ[ [N REa e
%ﬂ%ﬁﬂ@“ﬁbﬁ%}?ﬁﬁ @ﬂﬁ*ﬁwwﬁquj’
Kuniavsky(2003)F1FHH T8l 7 7 iy > e © FYTER I > o FUtadiph
Vg IS S0 2O G H S L R I ?ﬁi_ﬁ Plpuh = e
F P @P» o= J%vﬂrﬂﬁtﬁ “é@e‘ffﬂilﬁj“ (£ TR N e
B

-~ TR

VRIS 708 P e D PAH T B T A
FOPRARA) T AR L 2 2 = - Denzin( 19891 = # % T4 (data
triangulation) > #[|*'] Qﬁ‘j R IR SN RS A iR RN R e
HVRIPL o = G045 - 1 SR PRI (data triangulation) = 48941 7
Eﬁ o~ 'Eﬂﬁ)j\ [ﬁj S PUER G AU EYOR] - 2, ’pfﬂzlt’:g = Ff & (investigator
triangulation ) = F|[H] 2 0ERARE > AR D g L IFERUEITEA TG - 3. %‘Fu E 1
% (theory triangulation) : I'J 277 [f'rﬂﬂ*ﬂ‘ F—ﬁ%ﬂﬂg{:@p@;ﬁ% o 4. iﬂ;l;_l—pj}
¥ (methodological triangulation ) = fffi™ | 2784 3k s [FriE3l 44 o ( )
1999 )

APERFREOR = P (data triangulation ) A 1 IR~ 2R RETES
TR PR e > SURIpRE [%ﬁ:{ﬂ; S jﬁ'jﬂji’;‘ﬂ gfﬂﬁl}[ ﬁgj
PR R ﬁﬁ%’[ﬁ*iﬁ%“%ﬁﬁw’frm%ﬁw@m ik w0t
CEH IR VR E—ﬁﬁﬁlﬁfi EYVEL -

SN
E[ 4§ 481 2] (Technology Acceptance Model, TAM)ELEN Davis &7~ 4% 1989
£ [MAHITE S PRI > AL 1 R SRR G R B O R P

(Davis, 1989) -
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r%l[iﬁﬁﬁillﬁrnu (Theory of Reasoned Action) igh*ﬁ{i{ Fishbein = * %%
1975 =L }%&ﬁ«ﬂ[ﬁ' k ngwpxﬂfﬁfg J I?i’;@[[ﬁ' Miu TR %’7 *l Fft'rjéL[flJ
F)}JJ/%JE P JE[ C = e, %{LM AT ,“ M= e Fj'x:ﬁr’f K I’ﬂ gltfij FIJEJJ/%B I’j_ gl

LI ft}"’lég‘[—]ﬁla HE E‘{éﬁ%‘ [EI:F[U I8 —§>’Jtr IEIFI %;“ ]ﬁi’r*&j ]mlj C = e
[Fil o kR S R T [‘Efp’?t'% F”ﬁLﬁ%ﬂ@Fly °
Davis =" @2kl [ = PP, QYR - 2 E 2 TR ERR S

( Davis,Bagozzi & Warshaw,1989) » [XjF=4 = 'aﬂﬁ e A& P RRERY R 'JF[QT&
ﬁ%ﬁ@)ﬁ%fﬂ@ o A PR E  ESPRLE o PR R R O R ﬁ%[nﬁ?[ﬂ qg\l

2-12 =
Perceived
Lisefulness
%) \
) 1 Attitude | Behavioral Actual
External

t bl i Toward = Intenti
Variables tention to - System

Using {A) Use (B Use
\ erceived
EFase of Use

qgﬂi 2-12 @ B[HLg U E[(TAM)

e¥R Y5+ http://www.vvenkatesh.com/IT/organizations/ Theoretical_Models.asp

iz > Davis ¥~ #/[ST-EUB R ELEAY £ R OR8] 2(TAM2) (Venkatesh
& Davis,2000) = TAM2 1 [ipf]] H'?F TR ] ?{‘5‘”5{'* SEIIEN) ri?Fﬁp:[ s
?ﬁ D = I ES(Subject Norm) ~ H]§4(Image) ~ ~ | ‘BFE'E}% [4(Job Relevance) ﬁﬁ?ﬁ",fﬁ[{[
#F(Output Quality) ~ 7ifi f [y #5(Result Demonstrability) « 19 » %[Ny 2 - |
ﬁ’qﬁjﬁfﬁfﬁf&'l , éu?ﬁ, : 7ZE% (Experience) ~ F VRE%:(Volumtariness) A= 14 #(Subject
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