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| Abstract |

PURPOSE: People with physical disabilities such as
cerebral palsy usually experience obstacles when interacting
with computer through conventional keyboard because of
their motor disabilities. The purpose of this study is
empirically compare of text entry(alphabet and word) speed
and accuracy using the three different keyboard type on four
students(male 2 and female 2) with cerebral palsy.

METHODS: This research design used a replicated
single-case experimental approach to compare the individual
performance. An alternating treatments design was used to
examine the effectiveness of standard QWERTY keyboard
and alternative keyboard(mini and big keyboard) on
computer access for students with cerebral palsy. To avoid
changes in posture that influence a keyboard character entry

training and evaluation was carried out using his sitting in a
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wheelchair. Compass software program used in this study as
an assessment tool to measure speed and accuracy when
performance of text entry(alphabet and word). This was
repeated until the stable status of reaction time.
RESULTS: Asaresult, the alternative keyboard seems to
be the most effective device for students with cerebral palsy
to perform text entry. But various factors such as peculiarity
of motor disabilities, experience and preferences of the user
are heavily related.

CONCLUSION: Thus, we must perform the objective
and systematic assessment for computer access and if
sustained training is accomplished, it could to improve speed

and accuracy of text entry(alphabet and word).

Key Words: Text entry, Compass software, Alternative
keyboard
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Table 1. General characteristics of study subjects

sex/age/dominant hand

male / 15 / right hand

term computer time

5 years

mobility device

manual wheelchair

MAS G1, MACS I

A ulnar deviation of the wrist observed hardness
hardly to say, but the ability to understand and instruction
movement characteristic ~ visual fixation(+), visual tracking(+), saccadic eye movement(+)
increasing the focus on time drooling
keyboarding using five fingers, but mainly use the index finger
use the Shift key when using the left hand
sex/age/dominant hand  male / 16 / left hand
term computer time 8 years
mobility device powered wheelchair
B MAS Gl1+, MACS I
radial deviation of the wrist observed hardness
movement characteristic — possible to communicate, ability to understand and instruction
visual fixation(+), visual tracking(+), saccadic eye movement(+)
use the Shift key when using the left hand
sex/age/dominant hand  female / 22 / right hand
term computer time 14 years
mobility device powered wheelchair
MAS GI1, MACS II
ulnar deviation of the wrist observed hardness
C contracture of both hands
visual fixation(+), visual tracking(+), saccadic eye movement(+)
movement characteristic ~ focusing on the screen do not see up close
slight wear to the left cochlear hearing loss in school and in everyday life, but
there is no difficulty
saying aloud the letters displayed on the screen by pressing the keyboard
using both hands, but mainly use hunt and peck method of typing
sex/age/dominant hand  female / 22 / left hand
term computer time 14 years
mobility device powered wheelchair
D MAS Gl+, MACS TI

movement characteristic

contracture of both hands

visual fixation(+), visual tracking(+), saccadic eye movement(+)

keyboarding using right hand

Stretch the limits of the hand above the keyboard keys arranged in a line to be

some difficulty
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Table 2. Keyboard Type

keyboarding device qwerty keyboard

big keyboard mini keyboard

product SKG-210 PS2, Samsung big key keyboard LX, I-rocks KR-6600
keyboard size 448x151x29mm 480x180x30mm 218x103x15mm
key size 15%15mm 25%25mm 10x10mm
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Table 3. Compass software

grow

e (W] (et (e

word test

test configuration

test results

4 AR oS FE S v Frke 4 Qlok =3
o 49| AR A k] w2 A8t Sy
HokE skl S avE SAY = e Aol
ek A A o2 Compass T2 1L BRI &
2 ol9 L TAIE, 21T A9 A 2 %
B ER9 AFE HEAE 712 245, S
FHshs S AFsA o R L0 JR e 756kl
olast7] A A¥E AR 2Ea SFEES
ol wARRl 24|19 27] W AVE Dao] ueh 24T
T AR ZF YA AREARS] ol BHAl
T U ]% APgstel A&E= 27|oflA anpaor

_1
1

Compass iil%‘& &5 4 Aoty =0 HulA
A BE U A4 Wt $aEol AHgH
PAE YSHUT AAAL AFEE BE GHio) A

0.8 o]4olar, 2 A9 dWdS SHsh=
Cronbach aZrL 0.768 2 LFEFL Aubzlo] #:E A&
7]%% gg@ o=z 5-7@]?5]- /‘ OIL—_ E:'z_ﬂ_ 3 '/I: %E]—

(Koester 5, 2007). 124 Compass+= =2 T2 13O
2, Wrlol] AN EE BE BAS0] doj= w7|Hr,
ool g2 Aol el4al $E AN} ol dlake)
545 15t £4 FEY AU Bk At
A3} e =237 oYk AZslo] B ATl HE
st gho] QTS sk WAkl 54
A AL, 2Ape) 2]
BARE 24t s AR 37]0A
/\l&ﬁ}‘ﬁﬁ} 2273 ke, 1
Table 3] AJA|sFSATE

AN 7 HE o] B2 BRI w0
=2 vnal] 98 ZAFAAAS Agalck
QA AL 3 ARl 5 71 S T2
15}e] F7) Alole] TS Hlmels A oR
R 7424 D 70 w3 gt SRS 2 4 o]
Qo] Hgst AFAA ot 7|24 B}
A €, Lkl A2 PSR, 4
%ﬂtﬁﬂi‘:% HUz|EE)e] 7ne A}
SR Qla e Haskely] 98 4]
b, 2283 9F 4 1512 L] 317

:l:

élilrl-EO{leilo}.i

oo o = &
;‘er.EFJMFO_L
o¢r££o£h14n°1N
Xy g e
mErerEﬁrﬂ
—1NNE g(OF
w = M
S
22
o o
oft o

e
o
_>~‘
S ol
rlorf
BN
wn
14
3
ghs
offl

2
oo o
o e &

o N
>,
_0|L
8
O

[0 ofN
=

o
mid
v
I
=
2
o
~
OL;
ot
1>

o

e (T

o olo
=)

N

>~ -
rlI.

S

A

ox,

ol

1) 7124

7|24 Al A= d AT HA ARgehe Yyt
QWERTY 7]553 AH2-8Fe] Compass T2 1L &
gt AAF HAS ekl dupEla Tof o HAt
© 108 A Y= Qlar, dupla o] ol of w2
S0t AT} 7|2 HlolEH = ARGE UL th At
o] glofE|7} QPR Aol oI5 W7k 7|2 ArE
275kh



28 | J Korean Soc Phys Med Vol. 10, No. 1

2) arjFA

AFA A= 7| HEe} njU7|HET} AR
Q1AL A7) 7| RES AR 2yt HARE oA
Az By TE Z2aglg A s
Compass®] F=H A aLefsto] I S Folet
QWERTY ZA#o 2 HAsI] TH-S AA|8H )
2 9F 25-30 FQF AAISHAAL ] k3
Z2IO AlF Aol B AR AL S &
AASH T

A Bl A A 8 eol] whet AlA| 9

Aol 2 X(cueyE AF3IGATE AlE S0] 71HE EH
Zo| AL AAY T B Gl AR = BA)
YEo Hol= Aol |5 Foto] Hrk E7lo|
U 4= l=F A =sto] Azl e E

b

M

i

¢

o

& FTRAS AFI=S sk SA7E B 102 o1
o] FA ¢S F3t & Compass T2 9 53t
A 3 AR AASEITE tiAke] Rl £

N
—
rO
oX,

gt Aol olg mW7tA] $A A=E w3lskrk

3) duks}

7|23 A SA oA 7 maabAl Aog
A== 7| B gt S-S GEoR AAste] H
5 Apole] 715 A IAE AW B sHYlTh

[e]
, SR OFS ER} A A|(sans serif) 2 Y3}

E

'_' =
ae)a SAE Ao R shglar uf S 3l

5 H

Al

ooyl Qe H7Hs mU o] S92 sty A

sfo] UiEhLz ohmule oinhh whem Reksi ¢
T 4 YEAE 2 Aol 49 Smk wUH

off Yehd Fdg duple) Ae =9 JgE g7
7FS T3t Compass T2 132 2}50 2

48 2vfolol Seloha, ¥ el 2714
40| HEAS AHSIATk AT 3022
stz 302 o ZyEof tehdt %UH*\
A ot g gsbtel ekt £
o

we Ay 4 b

ll‘ 14 oX o of o

ol

BB )N 2 E Ao U] Qe
ulat AoelA JeUE e AFoR Adsl

Zeg,

of ‘3101 9K YA 8-S W 5
o

Bk B RA9IR Shiy A4st
= %018 doht men Yeksh g
Asl= Zo|th Hrr) AR 2YE
HLEMEL gL S A
de7|E F2W 12 &}
T BYE | LERd Tofo]
F5 g7A] 298 A7
dsHAl 7 o7 3 S
b ARHAIRHS 12022 4a)
o mUElo] LRt TolE gJ2st
of7} Letdet, 48 3T X

uf

PN
=5
L
2
jincs
‘l)’ 1 ﬂ—'
o

i
o
e
i)

L[‘U
< =
=
o2,
m—m] 1P -101'

LN
Tz
o Mo

I
YE
BT
ot

1

>~
s

O

Omﬂﬁigmlog
N

ot
£
=Y
il
S~
N
OII

]_

XN
Y ]g
=
=) o
o
Ulo&
l‘-‘l;l:

>
=
®
off
ne

ol
L
o

2
)
)



IIHE QU ME S0 ofdol 2XiE s 3

Table 4. Alphabet according to the type of keyboard input average speed and range (seconds)

=T Hl: ISR | 29

Baseline Intervention o
— - Generalization
qwerty keyboard Mini keyboard Big keyboard
A Average speed 2.32 2.59 4.61 234"
Range 2.25~2.49 2.42~2.81 4.17~4.80 2.11~2.69
s Average speed 1.63 1.23 2.19 1317
Range 1.51~1.84 1.00~1.43 1.90~2.44 1.16~1.52
c Average speed 1.50 291 2.29 1.63"
Range 1.48~1.66 2.71~3.26 2.00~2.45 1.33~2.01
b Average speed 1.24 1.14 1.58 0.94"
Range 1.17~1.48 1.00~1.85 1.55~1.83 0.87~1.06
* qwerty keyboard, ** mini keyboard
65EC)  gaseline intervention generalization 6% Baseline intervention generalization
s 5
N —~— CWERTY “ ~—CQWERTY
’ ——— "=, = Minikeyboard ' =1 Mini keyboard
i ’ Big keyboard L e | e—— Big keyboard
0 o 1
12 3 4 5 & 7 & § 10 11 12 13 14 15 16 (Sessions) 1 2 3 4 5 & 8 9 10 11 12 13 14 15 16 (Sessions)
(A) (B)
65 Baseline intervention generalization &5 paseline intervention generalization
5 5
: - -~ QWERTY : ——QWERTY
e = Mini keyboard . = Mini keyboard
i ——— — Big keyboard A —— . Big keyboard
’ 1 2 3 4 5 & 7 & 9 1011 12 13 14 15 16 (Sessions) . 1L 2 3 45 6 7 8 9 101 12-'-3 14 15 16 (Sessions)
© (D)

Fig 1. Alphabet according to the type of keyboard input average speed and range (seconds)

WSh= Fig 13 2ok oAt A9) 79 Uyt QWERTY
7| HES ARESl 7|24 TAoll A Lt )l A8
H AR 232%, A dAlolA = vy 7| HE 259%,
7| B E 46122 eI, Gukst g o)A = 7t
2]l Ao R YERd Uy QWERTY 7| E7}
23428 Yesth g B 49 U8 QWERTY
IHE 1.63%, 0]U7|RE 123%, 7| HE 2.19%
2 e, gutst Aol 7 2kl Ao
UERd vjU 7] E7} 13122 epyith gzt C9
73 ¥k QWERTY 7| H.E7} 1.50%, ujU7]HE 291
Z, 7| HE 2292 % UEbgal, duksh dAoA
7 JakA]l A o8 vERd Yyt QWERTY 7|EE7}
1.6322 Uehgdc} oAz Do) 79 2wk QWERTY

Z1RE7F124%, 7| RE 1.14%, Sj7| R = 1.58
2R Ve, Gyt dAjellA] 7P aapA o ek
Y7 HETE 09422 LEbth

2) gl ¢Jg]
718E ol et 2 harshale) dol ¢

7|HES ARERE 7124 TAA Tof o] 29 ¥
AZHE 1923%, FA) DAolAl = plY7]HE 1534%,
Sfj7| B E 228022 UERaL Akl TA|of A= 7}
A aitAel Aoz et nyr|REv} 174222
UeRde) g B 75 ik QWERTY 7] 484
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Table 5. Word according to the type of keyboard input average speed and range (seconds)

Baseline Intervention
Generalization
qwerty keyboard Mini keyboard Big keyboard
A Average speed 19.23 15.34 22.80 17.42"
Range 18.32~20.00 14.55~16.19 21.22~24.24 17.09~17.93
Average speed 4.84 2.58 7.74 351"
B
vange 4.52~5.01 2.47~2.98 7.03~8.32 3.18~4.23
c Average speed 5.41 7.27 3.63 4817
Range 5.11~6.08 6.24~7.81 2.29~3.92 4.10~5.44
Average speed 3.34 2.11 3.94 2.38"
D
Range 2.73~3.76 1.83~2.31 3.47~4.68 2.10~2.64
* mini keyboard, ** big keyboard
sec, Baseline i i lizati :‘355‘:' Baseline intervention generalization
24 5
22 7
8] — +~OWERTY ? ~ QWERTY
———— T e Minikeyboard B = Mini ar
i'z Big ke:bnam ; - e e Big k‘;::ar:
10 | 2 = T
123 4 5 6 7 & 9 1011 12 13 14 15 16 (Sessions) 1
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 (Sessions)
(A) (B)
:‘Zs“' Baseline 6SEC)  Baseline intervention generalization
3 —— 5
& h‘/’ — QWERTY : ""\\\_ ~—QWERTY
K « Mini keyboard 5 * | | Y = Mini keyboard
3 Big keyboard 1 Big keybaard
2 o |
: 102 3 4 5 6 7 & 9 10 11 12 13 14 15 16 (Sessions) 1 2 3 45 6 7 8 % 1011 12 13 14 15 16 (Sessions)
© D)

Fig 2. Word according to the type of keyboard input average speed and range (seconds)

2, 7| HE 258%, 7| HE 77422 UEhG T,
Avkst Ao A 71 Bl A o2 Yehd njy7)
HE7F 35122 etk tiida o Z¢ dRt
QWERTY 7|EE 541%, njU7|HE 727%, Sjj7]2
T 36322 Uehal, kst dAoA 7 aatael
Ao 2 Uehd g7 HErE 48122 UebdT o4
2} DO L UHF QWERTY 7| H =7} 334%, njy7| &
Z211%, 375 39422 UERFT, Qs o
oA 7HE apA o g U njy 7| HETL 23822
LFER T

o]

2. 7|1EE |0 2 EXt

1) e gle

PR 3ol w7k gharebal
Q) WOJ Table 63 27, tupl )2 B0l
WIS Fig. 33 2th AR} AS] A9 o5k QWERTY
JRES AT 7|24 SO Sl e e
£ 95.80%, 574 SA0lAE BlU7]RE 9091%, S
FHE 87.02%2 e, Aus} e ol AE 71
FHHel Ao Uehd Ayt QWERTY 7|HE7}
99.59% 2 el AR Bo A9 UHl QWERTY
F|HE 97.32%, mU7|HE 97.39%, ShjjyjRC
96.88% = LFERL L, kS whAlo)A A1 w39l
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o3l

7

i)



JIHE SEU WE IS0H| ofdol EXH

ST 3 T Hiu: AR | 31

Table 6. Alphabet according to the type of keyboard input average accuracy and range (%)

. Intervention
Baseline L
Generalization
qwerty keyboard Mini keyboard Big keyboard
Average accuracy 95.80 90.91 87.02 99.59"
A
Range 94.69~96.41 90.44~94.58 84.24~90.47 98.53~99.76
Average accuracy 97.32 97.39 96.88 99.14™
B
Range 96.76 ~98.29 93.22~99.81 94.84~99.61 96.32~100.11
Average accuracy 93.62 86.66 98.59 99.55™"
C
Range 90.32~98.11 84.64~90.69 92.56 ~100.34 98.51~99.88
Average accuracy 88.54 95.88 86.04 98.21"
D
Range 87.67~89.17 91.82~99.81 80.73~90.41 96.91~100.02

* qwerty keyboard, ** mini keyboard, *** big keyboard

%) easeline intervention generalization

00 et S QWERTY

:‘3 = ] & Mini keyboard
70 Blg keyboard

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 (Sessions)

A)
(%) Baseline intervention generalization
—_r WERTY
80 - - ~ -+Q
— .

A e — = Mini keyboard
70 "

60 | Big keyboard

1 2 35 4 5 6 7 & 9 10 11 12 13 14 15 16 (Sessions)

©

(%) Baseline intervention

100 | oy | B——e

generalization

|

2 ~— -+~ QWERTY
80 = Mini keyboard
70
60 T | Blg keyboard

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 (Sessions)
)]
.. Baseline intervention generalization

100 | —— " [ owERTY

0 ——

80 -= Mini keyboard

70 "

éu | Big keyboard

1 2 3 4 5 6 7 & 9 1011 12 13 14 15 16 (Sessions)
D)

Fig. 3. Alphabet according to the type of keyboard input average accuracy and range (%)

Ao Uehd u]y7|RE7} 99.14% 2 LrERde). oAk
2} Co] Ao bl QWERTY 7]H.E 93.62%, u]U7] &
= 86.66%, BHJ|7] H.E 98.59% 22 el Quls)
WAl A 71 ETEl Ao Ueht By r e}
99.55% 2 UFERTh thAka D) 70 bk QWERTY
F|RTT} 88.54%, TUF|E 95.88%, Srjr|EC
86.04% = LEFLLAL, Lyt dAloA 7P aaH o s
Uehd ojU7] 257} 98.21% 2 bk

o WM Fig 49 Zth oA A9 A9 Qu
QWERTY 7|RE8 AHgt 724 GololA] wol ¢/
T_Z

o] A= 87.24%, A TAAE vY7|E

76.31%, Bo|7] T 98.18% 2 eI, ARk} tHA)
M= 7P Bl Ao g yehd 7| RErt
95.86% = L}EFSITE djAMAl Bo] 79 2Hl QWERTY
FIHE 90.61%, ©U7]|HEZ 9830%, Toj7|HE=
89.84% & UEFE T, UBks) @A oA 7MY axta el
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Table 7. Word according to the type of keyboard input average accuracy and range (%)

Baseline Intervention o
qwerty keyboard Mini keyboard Big keyboard Generalization
N Average accuracy 87.24 76.31 98.18 95.86"
Range 84.61 ~89.19 72.45~80.86 90.83~99.72 91.62~100.28
B Average accuracy 90.61 98.30 89.84 97.77"
Range 89.82~92.09 94.18 ~99.86 88.41~92.11 94.19~100.05
Average accuracy 92.31 84.43 97.07 99.58™
¢ Range 88.91~96.10 78.87~86.27 92.70~99.91 98.42~100.08
b Average accuracy 89.81 95.64 88.63 97.81"
Range 88.90~90.38 93.37~98.10 84.60~90.53 96.42 ~98.57
* mini keyboard, ** big keyboard
(5 Baseline intervention generalization () Baseline intervention generalization
we - QWERTY | T et [T QR
5 | TR | = o

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 (Sessions)

@A)
(3  Baseline intervention | generalization
100 _ -+ QWERTY
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1 2 3 4 5 6 7 8 9% 1011 12 13 14 15 16 (Sessions)

©

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 (Sessions)

(B)
(9%) Baseline intervention generalization
100 - — "
- —— s QWE
90 | e ——— QWERTY
80 = Mini kevboard
70 Big keyboard
80 !
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 (Sessions)
D)

Fig 4. Word according to the type of keyboard input average accuracy and range (%)
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