IS SR C SN TR T
BARE DY ek






IR QR NE- SN L
BREEHFTAEERMAL AL
TN

R s AHZ TR R RG
woRERE 4 EY g



BisRKRE
FhwmxXERLAFLE
RATHC AAMEEEA

P R A z

B it 2 B X UHBAARZ AR BENEIMELEE
&)

¥ e iz A BB oN Mt 2w KA

dﬁ({(} ;@\

(2aAXERETER)

_E~ 2

ML

FEETED
vxeprwanm: 99 + B 6 B

hx2aFRXEER &

n 2 & £ Xk =




$ﬁﬁ§ﬁﬁﬁ2ﬁiﬁ$k&.@i§ik§ HAEE  RED

&ﬁﬂ%ﬂJﬁ__iﬁﬁZﬁK

[ | O |[HExEEE

- O | RARESREEE

L] 0O |[HEAABESRESEESERC TR EEE
AEORRR I, ~ SRS B - SRR M SRR (L T N E R R TEL
Lﬁﬁ%-ﬁmﬁﬁﬁm'ﬁﬁaﬁﬁm@AﬁﬁﬂﬁﬁZﬁL&%§ﬁi-?
D -

(R% MARE AARRSREEFEANSHGHzaw £ LAREANTAR

REZABGTRHEY -
KX BRAGEHGY G ER P o B K P AA KRBT FE GO — P
B L L X RHERFERLH -
Al
ByA- LA —EBRAM “EBRAM | ZHFRAH
=l

LRBEATHRATIRARBAEOE - RARMRITH A ERRRAT
HA] o 1&4&&#?&&&&&& £ &ﬁ&#ﬁﬁﬁ'ﬂm#}&#fl’ LiE ER

HEM A - ﬁ BESS)

HRERL F% e % (BIETER)
= B : 4396008 (BB HRE)

H i hERE 99 F 1 A 26 H




HRELTRXETHELEARES

CHAULHE N SR THARA R B L KE )

KR S S N\ TE BT B NG R
46 98 BAFREE — SBUTUE AL BRI -

SRR ¢ USRS T B (R R
M . T R L

R EE A RAE (F LSRR (GE) - SR - SR
g b N SRR B+ B, ~ G Dl e
(o BB b S 21 - 5A L8 » (R B {7 ESah S0 oS0 1 D
R £ ot ) UG E R E SRR AT B LR - B TR

Bl e
o FELIBFIME LG LR - BE - FEEIIE LSRR - EHE AR BUE N

i}
BHA CREBE
x z: 1% m K

rhEE R 99 £ 01 A 26 H




0L Eay 4 ’ﬂx};ﬁ,;ﬁé.ﬁs&%é‘;
Ao RER--F-BKE o vrpiEd
AREITF A o
AL

iT4p %

A A B

AR W L E AR

FEEETEEE

1

Uhendijeg |7 - mdg gl 2 L 2 Sk p A £ g A
s ahpes > BAG R B AT 5 SRR R D

CiEA R MR ISR 6 A b S R
RS L "]‘Eglﬁ:%f: P Rt - EHR

T R LPE TR Y HE o B2t

T4k > FHEF 7 A d 2 &

Beme L gAY g

Ry R Ajea e 422
s R B
é%%fr?&%i%’ét

AL FES 'j,% TP A A g

SYEYE S 5 5 B bRk 3

AdFAAanE - B LAt F S RERHAHLE H T
AELOHFEA ST LT 0 FRAPNFE kR # R
A EfIPEE o BREHRA FIARSALE AR 2 o
B BEE R c IR AN PFF O BA LB NERDRL

FEA I eaE - B2E o B
BfS
»I‘i '/\
S

PP -

o Pt |

SRR EES D BRI S

R SR
[ R
RUE B 0

PEAREL L E-



ng%a,_; gns %)5[;':

JFT MO R
Mol +F FReRgd irxgoAhingZmls
% &

PR LT AMRFPER -k BRF RE 2 FIPHR
?%%i’iﬁkﬁ% 2enR P ARY P FRFeFL o FERE R
RERFPFL AR R - &H AP T RISERT R -
AP UEHAT L REIRETE AT AR TR R
AR KRR RPREDAAE > NG REFRERIL KRS E S 2 A
R 0 BB RATL il B O EG) # s 8 S

g () FHk@FFRTLOR pg R ? 3) RFLF
fo iR R U REE S HAER 2 (4) B g
ﬁgi@ﬁiﬂffhﬁﬁl%ﬁlﬁﬁﬁio
TTHEE A S LHEAMA R ARE R REEEATE 0 LA

MR SRS H7 i bR OBR? 3 Ty Fh %
ﬁh§4ﬁﬂ1@£ﬁﬂ%”mk§ ﬁﬁoiﬁ%a?igﬁ#

*ﬁTW”?ﬁﬁ%%””ﬁﬁ&ﬁs,i YR E PR
o0 gAY L TR rha el oo

L S A %‘fﬁ'ﬁ Sla TR TEFRL ) §2 oy g
@ R#ES I — k&——@ér i ) F4aieRk - &
P?%%@%ﬁ%ﬂﬁﬁ §4§mmﬁ&§V2AMﬂ§(“
B HILKT (PSR G H - FKFNRE P
AEFERE ER CEREORT c EERBOL BEFL TS
iﬁﬂ;@@J @ oip R4 f?ﬂingnkﬁﬁﬁ@#uﬁ4fz%o e
riﬁﬂ@ﬂﬁﬁ oo WM AFS A B RS

1’ﬂ%7i¥'1#?%a€%ffﬁ%°&%é’f’%%‘?ﬂ?r £ 3 (7 geie !
EERE S S Y34k EE G AP L g2 ES o

\’"ﬁ

Make g R W KT HAL



A Case Study of Motivation-based
Course Planning on English Data Entry
Training in Remote Area Vocational
High School Students

Abstract

Efficient data entry is critical to the overal efficiency of an
information system, and because of the lack of technological resources,
students at remote areas are usually behind in data entry skills, namely the
keyboard operations, when compared with those students in urban aress.

In a vocational high school in remote Huali en County, while students
have inched upward in several skill indicators, they remain without
progress in their typing skills. This research uses Action Research to
identify problems, uses time and motion study to dissect the cognitive and
response elements in the typing process and use the results to develop
course planning, training processes, uses various motivation schemes to
ensure student completion of exercises, in al, to help elevate students’
typing speed. The purpose of this research include: (1) to el evate student
data-entry (typing) skills, (2) explore the inner needs of remote area
students, (3) identify effective motivation strategies for improving typing
training, and (4) to explore the usefulness of ergonomic keyboards in the
training of data entry.

The target students are mostly in a single-guardian family and/or
raised by grandparent(s) while parents earn money away from home; under
such economic/upbringing constraints, it has been difficult to keep up
school works and grades. In addition to lower the “learning cost” to
encourage learning to increase typing speed, this research seek to identify
opportunities to turn the typical disadvantages into advantages through
sheer change of point of views.

After one semester of applying this new course design, even



those students with less academic inclination were typing at (and
some even above) the rate of students of the past with better
academic records. The follow up questionnaires show the most
popular motivation tools are “tokens” (honor’s list), cre ative
teaching (typing games), music, and teacher’s care. The findings fit
in Maslow’s hierarchy needs, and they also match students’ interests
in music, rhythmic movements, and sports. Furthermore, the group
competition based on the honor’s list also created peer pressure, and
such pressure seems to generate motivation for those who fall behind
quite a bit.

In summary, not understanding English words allow them to
concentrate better in individual alphabets as they type; and because
of their inadequate resources, they are easily satisfied and motivated
with a little materialistic rewards and emotional support. These are
two examples how their disadvantages can play a role in their
learning as advantages.

Keywords: motivation, hierarchy of needs, keyboard entry,
education gap
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24@2 2T R CMAGERINIBEER? BB A DAERBI R > HBEM T
PEFRERFEC AL FORE MR BA ERR L FIAMGRT R RER
* Maslow # B XEF R A hBE EFMachF Rz FHESLCHF R FEF
KA BREF RFER AFL > AR pASE DT R L FRAH HREY
Maslow * % 2R 2 fp Achf £384 > 12 p A9 mehZ & (Alderfer, 1969) o
I g;g:é;;ﬁg fenph g @ H K sERE > F g ERG i
Maslow 2. 7 & &3@he 225 Kp 38Tk (4o 2-3-1977 )

1231 BFS B %

Maslow 4 #g ERG 4 %

4 12 (Physiological) | 4% (Existence)
% >~ (Sofety -- material)

S = (Safety -- interpersonal)

i# B e & € (Belongingness -- Social) B % (Relatedness)
ERR —# 4 E £ (Esteem -- interpersonal)

FHER —p AEE (Esteem -- slf-confirmed) = & (Growth)




p A F I (Sef-actuaization)

Vb ERG HE DT BmE LA - KA kAR RIFY
ERS A FOFRAIT AR MHEBET S 2 REE TR
R PIHIRE R YR B TR R P P G
FEAYLAS CSTCARRKIEINFTR G B RIERME D DF REY
G oo Adr R ANF ARG RE RIMM G AT g -

ENLI iR

- &

“r3) B4 (motive) > Rdp sl BRI RS > adFe sldeaed o ¥ ER A
B e - BHRG- EN ARAR (RHE L F 0 1989) - § % " (2000) 4p
ME WA F BRES > B Sl deaEd 0 T RREHP 5 - P LT O
AR o

T8 R _Baron (1998) #-sisinpr s & G w AR B S 4yl felads
75 & F Y fidz o Asubel (1968) s Ffp i+t ¢ o BR KL (L) HF23F
FLBEREA T 5 (2) FEF LS FRRE LR 5 (3) BhF &
PR SR 24 1 g s 5 (4) R 3§ .q‘;—fuglcg:g LR R 2 en
AR ArR A R 1 (5) A KA kY ((6) f RS DT RAF
PR B A TRIART o

EEY BB AR EY YRS AE BTV 7 S o i
- PR B ARE U HE BT E R CFFERE (F L >1996) -
Y H P L g ZEF > Stipek (1998) 4 By B L F A L FY
GH I el g o S BRI - oG R S ARFREFY Ik
hiFlz - - 24 (2004) #1 - FV &P 243 LT 8V FL > 4Fg
VAl TERZEYRFARS TR TP RE TP IR o

SO R RAS )

ug?ﬁm#ﬁwAﬁﬁa 4 s g4 A 5 4 M E 4 (physiologica

motives ; 4eée~ h ~ 5 ) BAk ¢ 1 #48 (socia motives ; 4rif K L)) B L ER
Fohd B A L R4 E (primary motives 5 2b i Mok BEY M
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(learned motives ; 55 ¥ @ & );» 7 chfe do 4 o 5 p #4264 (intrinsic motives )
e g (extrinsicmotives) @ X #f o Bl - AR TN FEFHRTLA -

TR F WA FEFL R LR F PR el FR e ESA
B I p e ME R AS- LA ke L TR Y AR S
CEREV AR R E LR o B koenp e o s B e g
AP s gL

%3”5@$ LA gt 4 2 AF BHWOE L 0 BF LPER
FrLRE s B FREEE FRAEFUREA2EIF L AR H
%Wﬁﬁﬁf'i&ﬁ%%TﬁiWQ%ﬁ%wﬁﬁ’ﬁiﬂ%@%o

KEFrm X R F YR I EF A d R P g R T2 PR
MR R RG ARG T BRI FPi e E o BRI RE A
1 & 2 [ o

ES

v

&

B i o b B F RN DREANG A M o L RRREDT o T RS

SR R T W%‘mﬁ%&wwﬂﬁoﬁﬁwfz
(=) T frfest

WAEANOEFLZARRIIRE S FROET I B AT RETE
”ﬁ (= S € =2 A L AN T 5 I R f,,*,,&jﬂﬂt Bdoend &
dodres Jhoc G F C RERNE C #  RL PR ER B RE RS

2 R zéfﬁ :tofﬂﬁwwﬂgiﬁn:ng ¢ A2 TS > 5l4

LR ARRRC I Al R A R P RATRA D5 oA E 4 X T
FEAME D md g o dedFE c FA B PR BB ¥ Z R A

T NRis s AR R FEIHELLE TR (F 5780 1992) -
( ) ]:'\' T.‘J—FHU

FEEA CRE R TS T A R 2R SRR
L FR S Rt mmliém’Awmfrf I F LA o
B4 MTEREh 0 4 R TR E AT AL pABEE oA p b
A FLEIE R e FL B A b B G Z R R R E P A A
FABN SR ARBUNEREB LSRR RS ER

e R foik 2 E e 8 A 5 R RIS e X A i

1



o5 o oTEE 2 P AR o

PR E AR E L fitedp 2 o Carl Rogers 5 4 A Khd &
L RBE S F A F LR RIEE T (TR 2004) 0 #5538 A

RN d B i d 5 RIAFEEF AL G NPT IR OFR P

7 ELELHP I (7 B C Rogers i it ) ; Rogers ehs £ @Lgh { = 5

Maslow & ek 5% (F %" » 1992) -

(z2) 7&K 5ZLhb

Maslow =17 FA& =t 2% » Maslow (1970) ehg Fk @ aHh b L sghg &
BALI BAS & JRE DT IEEE L RF- K ng RA 7R
A2 o dek M REE R PIRE KOG KRR LRI - s L
BAERAT (DLRF KT 27RO F AP EF RO ATR -
bRt i A F AREE L L F LR R o B A
o kg AFR -

21 s
A B 37

ke

3 243
Y

#cB> (motivation) - 3#&d 427 % (movere) & % ~ # & % 314 (tomove) -
Dessler (1994) iiﬁz;@%@*m" A% RS AT B chf 2 F st o Mitchell (1997)
FEERR T S RHMEL L PRY S SR (intensity)s * »  (direction) ~
1z ez ko (persistence) H Y s R i BV 4 PR B AR 0 L LHHE
Boier BB 0 AR S it ¥ e LR pFagan
AF-Rkxs AWM HER > PG RRLI LR FAP Y S Ak
i o Kast & Rosenzweig (1985) 3% 5 jpof ¥ 14 g A = 584 f7de st 5
FH R BB L e o LR Fhnds 4 Tk AT Ae
SE RS BN e @ AR HE o ¥ E (2001) a5 R L
ﬁ%$ﬁiﬂw%£’ﬁﬁ§%ﬁﬁﬁﬂi¢%&%%%’%%lw&ﬁ’ﬂﬁ
SR IFH o A= (2002) iR - BAER  AEERBERD R e
il EEELNE e B - R SIS S T U IR frkﬁ*wui

~ﬂs
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W’H%ﬁﬁim? kM A AWWE LR N EFL > DIEHH L TP ES
.E'—‘ja P o

SN E R IE R F R e LR B SR
AT E N g AR o FEFF LR AE T LR AN S
SASAE Y PR o AP BIRIER LG 0 BB A A HI LS F R
s L #’F‘riifﬁ"‘ff P REE SRR BRHEAS FLHE

A2 R RG FL oAl EFLIERTDP R KR o

s R I

BE T R IS 0w AR PEREACRT A E F 2 R Taylore # 1 (FRE kA
AR oCF R 2 iRt |1 hindy o ARG £ & Lo il o 3R
> (1981) #1910 T 1960 & - % 5 #f Fo I 5m 0 1960 ELISHS § RIS o

(=) % g m

SR 0 A& P RESE A e g 1 0 T 5 LR
H AL P eniCY (prescriptive models) @ gt P ch3Zih @ 455 Taylor «f ﬁ&ﬂ
(1910-1940): 5k @ (FH B AT T M4k B £ 2 A F o 9T I i Ap
M irserd TR A it o U mEa 5 o Taylor chiEA SR AL
VAR GRS EHE o RRi Al FavE- BB A R S EE - FF
j’+ﬁw<m;ﬁmﬁﬂ’14%$%miiF’$¢?§ﬁ%$’§7ﬁ
Tt - AL FIRE R AiR st H A ik > LR P A REA P kg
e 4 ¥l % 0 R Taylor BB P F 5 o (3l pFE > 1981)

Mayo * 3R %z pLEk (1930~1940): § # >t Taylor gLgkerikt % > Mayo %
«&Mﬁgmmﬁﬁ’i%&%ﬁlﬁﬁiﬁﬂﬁ‘ﬁiﬁ’?%“?*@@
G AR FEA TIPSR F R R o pERETE TR
Hef1p RBeha (Tond 23R E o BESEAT O P E 2 A o Rirg B
igaawwﬂawwﬁ»(ﬂﬂafﬁﬁ’m%>

‘«\-E\“

McGregor chjpcfiZym (1940~1960) @ #& I < s fi = >3 gk @ -
AN Ep G X B V- R T\I—\J_DimY/—pm°l*’;:;;?/—]q%fj"k'fiﬁj
'ﬁ PERE A O 16 e ,Tuzy\é W £ o Ij':’_-?]" AT Ip B kg

w%g%ﬁw;o(m@gﬁég,NM)

(=) % HppEHm
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SRR A & R e 2 L ##?mﬁﬁwm(ﬁﬁg,
2001) @ fFpc s B T2 g m?—gﬂiﬁxé v . T AP w;;rlﬁ«lﬁl_;m
B A KR A REFP LA <5 (%3 0 2000)

1 M F2% (contenttheory): BATEAE G R A« 24 A 51E

Beis s ehBld o M- RmF K o D RER L AR Y NN B
FE oo H Y Bk r+m§£1;w;4; w R eI - fRREE - ERG L
/A

A

(1) Maslow 5 & &2 %
Maslow 325 % 3 l?f;é_z*;&?“?"ﬁ?ii PAES N F rin g F BB
ﬁéﬂﬁmo#&*ﬁg$%ﬁ% FEdh o B SN ds S £ 7
p_f@mﬁﬁﬂﬁﬁo»r4%%ﬁ&mgﬁﬂﬂw§ma’bﬁi
s S S A ,;f]]ﬁw"']—a- °
(2) - it % (Motivation-Hygiene Theory)

Herzberg - Mansner & Snyderman  (1959) # 1 - % it L3 - & B #
TPBRRA LD T F o - BIHI TR DT FE > RN 5 E R
LB g e Al S Bk (motivators) e AT F13 R e 1 1T X
(LA NN R I A < R I SRR :,kj} PR LiFAE PR F
i A8 BAELZESOLE o ¥ - BERFBA I RINFE > B
i~ kp bR fE EEFE (hygiene factor ) o b 5]+ & i vfz W
g EF LML EHABRER  AATRIB SO TFETE oA

B2 AnBETH o ¢ RORREFRQOY BAAEQDL TR BDE + &2
MzOFERGONEN GOF k@B 4 2201 iFr =001 iFiFk -
Herzberg < 3m [~ | # S L&A R AL A0 F #2214 o
AR R R F Y 2R 8 E 0 @ FE 1 iF5% & (no satisfaction) 5 # & b
ARFTERL A EAITEZRL TR IETRLGEP A BB FF o
«dﬁiﬁ»ﬁﬁlfmh$’z§§w¢““W%%:agﬂW%%lﬁ&ﬂﬁ

2

—~ loa
w

) A|del’fef 2] ERG /:_\:W

Alderfer #- MasLow 1% ]Ué] BT be BT o Ao d R o8
#OF g LOMGBE ROFLE R -ERG Bk Lk xpE{ PRl > R
peRuLR R ﬁwﬁﬁiﬂﬁm%w’vkﬁrﬁﬁuimaﬁo
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o
5

2. #4232 % (processtheory ) : WBA2IL#H * FA & 518 7 2 h% % » F
CARFER IR R P 2 AER O ERRL YIS TS
B IL o

(1) Vroom (1964 ) #p % 123%

Vroom >+ 1964 # &2 TWork and Motivation ; — 3 ¢ # 217 1 %o
ZWYILG o WY LG 0 F - B AFREALP ALY o AR
B A B R REE FI AR A EREE IR > A D B SR
Uyt B exild e Vroom FRE AMT AR EA BRR R L
- F AL S (Expectancy) ;¥ - Bl 28528 8 %

1 B & (Instrumentality ) o 8 % 12355+ L i B B B dR 2 [ en
B0k SRS AR p A R F L e B A (At A4 -

’

(2) Adams (1965) 2T 2%

Adams & Rosenbaum ' *% 1965 # & 41 & T 35 > 3 gt fE I 35 s+ 2t 1
BT HRIAWIERep ey @IS OHRF L M p e e
Az AL e AT A g A el YT (Rehgar PR R M4
(input) 22 97jE18 & & % 40 F endp ¥ (output) 4p 1+t i > 2R 18 gt
(output,/input) & @ 4 SR E AR o e B A REIE R O B2 A g
FREAFERAT  EAEGA MR R LTI EDRS
BT FA 4 T2nsrd A Gl g o iBm e 2l W AR P e L

12 4 (reinforcement theory ) #4245 B. F. Skinner 2. § ¥ @4 % »
Jie S P FLHEPF AT EFL2FF 0 2F8* 3G b §
 RERH Y ES e R o Skinner (R B e fE D
e 1AM a e F  QFHR Bl L AR AR AR
4] Qif) - Bdcf 12 F 1 (FRTABRF F ;@‘?ﬂ"‘f DB o
FARG Y cMREFORA T AL I HEEFFE S HEEE
R~ T F 0z 2 g % o (E 7 22> 2006)

N S

p: Li
(=R ﬁ

’ﬂa i

}_,4“, =)

|
%
A

15



o8 FHG SRS

%’\—2—6—13975“34’%}%.(—1.3)iiﬂi‘ii?%ﬁiﬁéﬁi%%ﬁi;aéﬁﬁ)\%i
&&goipzﬁm,gwﬁﬁi&%ﬁﬁﬁﬁ»%ﬂﬁwﬁA’%uﬁﬁﬁi
F T yagk 4 dc 3.088 ¢ PR TSR T RERS PTG BB F
TREFEOFBEYFFIRF IO 4 T RIREEES 6 BT L@ E
FHCod AV I FRIBEF NI EEFERF Y FERAHEEE o AT
ERRFEOREEHR N 0 AREFAPFIE AR FBEL 0 T ARFE?
WP SRS - BREPDEY FA G- LAATLAE F AT A
FROFIERT LI F T RROPF  EF A G S L E L REFESE D
BE o HIHEAEREITERIUNE Y BRDE TN F o

#2261 THFERT W fHkE

: PR R | R i RE ,

4 |gue gra|® . A EE R

ii% * B A | EITFE|RL T K " D;JFij D8 [ D-C
A B=A*3.088/5 | C=A*3.088/6

Ssi 25 15 13 28 13 15
2 33 20 17 33 13 16
3 25 15 13 34 19 21
4 34 21 17 17 -4 0
S5 40 25 21 32 7 1
S6 15 9 8 34 25 26
s7 33 20 17 21 1 4
S8 15 9 8 28 19 20
9 18 11 9 14 3 5
S10 30 19 15 18 -1

si1 24 15 12 20 5 8
S12 20 12 10 26 14 16
S14 25 15 13 23 8 10
si15 36 22 19 12 -10 7
S16 30 19 15 32 13 17

ﬁ@%<ﬂ*ﬁ%?*%$%?i>i#%w$%
Dot B Hc AHE L 1736 & 0 LA 3
24 3088 = ; + i 1480 = ’ii’—:m:?.%'

I FIEL A e # *ﬁﬁe?]/\i%%f?”’%
e 3472 s iR g G 1544 & > T a3
2.96 =t ; http://www.ttiu.org.tw/action 95.htm -
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S17 23 14 12 34 20 22
si8 58 36 30 29 -7 -1
S19 19 12 10 35 23 25
S20 35 22 18 21 -1 3
S21 17 10 9 30 20 21
S22 36 22 19 30 8 11
S23 15 9 8 41 32 33
S24 31 19 16 33 14 17
S25 14 9 7 22 13 15
At Rip? 725
B: ¢ 4*3.088/5
C: ¢ $*3.088/6
D:g%rial

TN e A A e R R A AR Y
SRR S R N T a Sl TR N E

SEE PN

Fr3@ie s RAFL AWTAELIRA (F51F ) B8 (P 2 H#E5) B
TRt (A ifdagdiv) BirEiT (F584) 24w (L36Flmy
RLFE)e ainimitAs o AT R RE S Tz 2 amg | kMNP EAEER
(processingtime) &gt 6 > Bl &E @ &fy » 2 L5 0 By Rt in o SRR
i5%~&ﬂéﬁ%(ﬁéﬁ%M{Qﬁ?ﬁ‘ﬁﬁkﬁﬁﬁﬁ%%%@)og%
T > T RY ARG AR NEMR -2 2R (hand-eye
coordination) » f&m " Mk P b d (T (TiniE AR o 2 LR P F i
PR oom A& G AN ) R - AR T REEY
(B3 E ) /T84 hFcE % - LAFETERY » - BE v
REAHY PR RFLORRT S W~ o A FAT ek RS T AT
RO o Ao VM AFERR o F PR Y DA s A
F] (ergonomics) =& 3+ k3 4v vy &2 a
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- G iR

TS AT R E A S
™o AT R :jrf_;.ﬁk}bﬁi—‘i_,a_rgi

B SRS EAER O TR
F’E]ﬁ*])\ ‘—;‘ﬁﬁﬂ)\ \,lcéf;ui

HE
Fah T R 5)\%:_55’114‘1)\ s ;ip&;’égﬁé 5§ 2 p
ﬂ_,'\fﬂ,h‘-»'uﬂq\ \‘;,{L% ?i—%gc}
ﬁg?])»gw;:ﬁq}g!_rﬂi_ o

»V@a])‘ﬂf y RE R 1 E 2 B

H

" F BT Ay T B BAMF DR (5
1 - i gy o i ¥ A
ARSI

BEH G g 5 AT G - B Rk AN S a2 R 0 &
L RAF ekt o &

% 5 2002) :
LG A DR R BALRT 1
2~ B AT R Roo B E G Apad g o
A (Eg@ARA ) Y X7 F R ESTR
3~ P R R
i e (Fe 5 8d A £ (2% £ )¢

= & Lld L
SR B P A Ak

%i.ﬂﬁ’ﬂﬁﬁiﬁﬂ
e

o

ERR ma:}ﬂ (Index)
Hi =457 45 (Middle)~ & #45 (Ring)

(Little) ##p#1- 7o B4t (B 2-8-1)> 45 (Thumb) 42415 6 4 (Spacebar) .
BEy e #ﬁ#“;:%: #3 7] (Home-Row )
1983) - ## 3

LT R T HE (Cooper
VARG R -
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Little

v

t—

-

! -
=

-

Index
Index
Middle

Middle
Ring

Little

R12-8-1 B4t enf it (3lp w3 % > 2002)

SR RFERM AR

THREEEFERR TS T ALEREN TS EES 2 ETHA e
ﬁ’iﬂﬁﬁiuﬁﬁﬁﬁﬁﬁwﬁi’E%fﬁmmﬁﬁﬁﬁimjﬁ’ﬂ’
Z

B S e st s B Ao F N B MY (2% 0 1998) 0 S
,%#gﬁqﬁ_ﬁggﬁ&ﬁﬁ; a,ng_}kﬁgﬁ& sy TLTE A% Ltﬁ%ﬁﬁ_ﬁo

(=) #BEay

STRR SRR NG 0 A & o Switch (P fE2 Gph) RS U kg
WEL (B 2-8-2) 0 g2 pRagdi enth Al B TN Ap e > R EATREL R 0 §F P
Bendla B IR A A APl o WA g R RIH R 2 KT o A i
WREE g a3 A PCB L endh( 7 8§ ol hdhsr PCB 0@ Bk 48
o R E LA PCB 7 it (R 2-8-3) 4 PCB i kg » &7
J‘HF%E'J%‘“”‘* -:"m«f%w’u]&{é,%:?j&«& o oA BRI BT F @Y D

PRiE o HEY FHETRO 0 A LG R o BRTERE ’féﬁf-@%@" R
i’XW%ﬂ%
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JT v

B2-8-2 N4 ?_Q:i&égfﬂs,#—r ,)j;tml —?,m%ﬂ,

Bl12-8-3 B > Sdh ¥ L 0 KT 5 PCBE

00 R - B R T o FN L p b g ST R B
20 WAL R R HRTREET ndhik il AT R Y o R aEE R phi
BMadit sl a@t Za g ¥ REEL > U BRNEE S &R A
A G R o

—HRER S TSR AR YT 2 ER O BARAIR AT N PRATIUEY
SR FEIE NP EL e AL PR PIRE ~ TREH
AEFFEHEHT PRIELEDRT] oA A - S Mat o 7 E > BRIRE
7 OBAR L kR fj‘ui’%\ AEF (3 RBH I EERE (Z) —BRNEEE
http://chinese.engadget.com/2007/06/26/keyboard -mechanical -principle/ )
(=) B e

Tt il dF BT SRR N R R T @ A A mxfs%‘bij%{r&
» F] L 7 34& S B B RRNGE A e0T 3  NAEAE E HRER
LT E G ATRAEE 21 R A IIHS N (R 284) (F7
REHF RS ) R 2 P E R TREMETRELSIC L
LR FIET g o Eu Ry HE o 2 ¢ E

A

s

P
|m}

24
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-
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)
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A 14
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http://chinese.engadget.com/2007/06/26/keyboard-mechanical-principle/

P O BRI RTBECERT I RTIBE O APRIAETOERE (R
2-85)c mF P BRACE (LW & I54E AT B R HCE S 02 HR )
¥ AR TR 2 BT iﬂ’!“iﬁﬁg«fiﬁﬁéﬁ » % % & %17 (Chang, 2007a)

-‘ ® oo e @ @@ e e e
oee © ¢ coePpeeeeRee® ©
.__-.- e eveeeeeeeEee ©
‘Peoe cee S eeecceecRERER @
-'-- eee © cocevececeeee
eee eeee ceve eoeE® ©

BI2-8-4 954 4dx ehHIR 1Y

Bl2-85 &2 At AR AT RIR A B ERT DR

* QWERTY 44 45 3
Qwerty ¥ ¥ 5 fidtd o

Latham Sholes > ¥ 7 =% %ﬁi’]g—fljly’fg*—ri ﬁgg@,‘—
FrHHSPIRAFIHIRFETELAAES TR R AD

v E {1868 #EALAL (T T4vF 82 < | Christopher
*g oﬁlif‘ﬁ igt"& ) ATFB

r/{—‘). !
'_QWERTYJ 45 (| 2-86) -

* e nd_QWERTY 44 eng 4 7258 3 7 4t mﬁ.rﬁﬁ%])‘mkfi ik G
TR FER c RRIAF S EFFEREE FEEDEERF S IRF g



R AL o »tE_ Christopher % P 7 QWERTY 44 i h » b %5 ¥ * chS B3 2 %}
BARE B o T B AR B ELF 4 o

Qwerty 4 Fr &t 7| k> 24 G s g o bildei * F AL R F 10F
1 30%x ¢ T A AR A LY S Fpt o S0 - BEF O APEYR
EITEHHE I SR EHM I HDERRTEREDRY LR - RN
T AR r Lt QWERTY % i FEe 5 f 1 57%:ha (e g o
QWERTY &tiffedb2 e B = 5% 'f ot » M B F o S gk (Tenf
Jet o s TATEA R ERFORFER A BRI E 2B LI FRAULT 4 F

Sy FPRADER R T U FI S G R SIF L g e ¥

¥oh QWERTY 4% B4 v 5| T FR5NT G 2 T4t 3 | S RES
REIDERETEF] QBT > i p R 3 LR ek v AN~ L5

S L ER R EFS A T2l 2 AL (Rose 1991) ¢

F1| F2| F3| F4 F5| F6| F7| F8 FO|FI0J F11| F1

213|14)5|6)7]8]9

rjtjyjulji

B12-8-6 QWERTY 4¢4 Layout fie® () e http://www.computerlexikon.com/ )

o R Al N FE AT MG

1926 # Klockerberg %2 40 & {5 e Kroemer ‘#iEikds 424 F endedg o 5 2
+a e A fAEn30° TAND S T B RE AR MEALR B
30°~45°2_FF » 1 T"t‘—‘ﬁ BEEERFRY S GBS Y PR RS EIR

Ty
72 o
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Zipp %4 % 1983 EF R A LA Fl fpstd > TR AR Y 10°
~ 30° v gD B eup f g o Grandjean ¥ 4 & 1981 £ 42+ 3 D
AT ARAEAE T R L3R o Kroemer 2 Macintosh 3 B 11 4 Fla Atz o
PP ST AR RS 0 F R PO SRA T B
S hpt s g g WO 5 > SR E AT OB R AR o Blde DR i A
7~ f”.‘ﬁ?i)i—';"i"!'”’f%é‘i?':%ﬁ s A A e A B s RS R E Ry o AR an
FiEr > IWMFE- BERIH AR RAF LA > E I ERp Rk

Badgit > RmETiagfr gy okt o (2p 4 0 2006)
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R SR
REGRBFL P AR AR SR U ERAE Y AR K
VAR S TR R A REF RERF LV RE 2 KPS RS R
éﬁ;i)\,;‘;’l °
*Fimkr%@§?$iJ$i$%%—ﬁ’ﬁ%§4r@*%%Jﬁ{
Bt Th i RS o FM o AT AT RS > B EET 4T
R E s > e A A ME A Y A (337) AR o B i LT p
by s GRAGRT RARF A 0 T, A T A Ay AR T
R eng R s MR R A R B T e o 2 BB R HH
PRESTEY AL KT DY A A (% )0 pArg k-l g 4L (decision
maklng) i AL Mo Fay (4 ;}-}K,S'vt’f\ gt ) k¥ B (7

FORELIENCE P 2 s ks ,‘t%’)}h{i‘ﬁ?ﬁﬂ o mMA T2 g

N
(=

q“‘
J

i

RAETLRFH R O ERKF LR L NE B A RES R (AR
) BA b L 0T R o &a FowGF gl L 0 R E 2 AN E R
TR HREFYE B2 FFR AR LT €1EL 7 TAR o AR (s P
Bk %ﬁgi#¢g*Aﬁ1§&?ﬁ%ﬁ’Mﬁﬁﬂﬁiﬁﬁ
SREAER N TARRER{IBEERAG LT cAFEL LT 5 &
ki s

B R R T R A R W e N
%
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A 4
SIS LT

A4

A 4

AR AR AR P e T
- CERFLHL

/P L TERE B AL WA
S FHEER
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