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ABSTRACT

Objective: The aim of this study is to give interest about usability of cellular phone keypad for left-handed person.
Background: Although there are being a lot of attempts to design suitable product on user's request in process that design
cellular phone keypad, ergonomic access about left-handed person who compose decimal class is unprepared. Especially, in
early user's occasion, left-handed persons need more efforts than right-handed person to master Hangul character input
process skill level. But, since realization about this left-handed person's discomfort has not spread, the importance has not
been well thought in the society. Method: (1) After extracting emblem to use in comparison in questionnaire, applied
emblem uniformly to different 3 kind of cellular phone. (2) Measured Hangul input time and mistyping number by dominant
hand's position and skill level to reagent. (3) Taking the result through ANOVA. Conclusion: In the result of the experiment
about Hangul input time and mistyping number according to dominant hand's position and skill level, left-handed person's
group on the low skill level has shown the dullest use capability among 4 experiment groups. Application: In the future,
analysis result may be used to the data of realization conversion in process design of various products including cellular
phone keypad to consider left-handed person.
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2. Background
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2.2 Study on the Hangul input method of cellular phone
keypad
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Table 1. Difference of left hand and right hand load factor

Keypad type Left hand load factor | Right hand load factor
A Keypad 57.04% 43.42%
B Keypad 56.82% 42.18%
C Keypad 46.71% 53.31%
D Keypad 58.1% 41.9%

FUFE HEOSR 0] 3= Numeric KeypadE ©]&
3t 122 (Table 2)2 dldFE 25 AF] A8 34
o2 Jdg o] g AlElA 71 Fseta BHEERl ¢
g A2 F skt 1A E] gk aEa A= FlES
FES BgoZ A, Ak, A AulA 5 o

o] HRAYG] i3t Sf'l 27 v R AL Q1S W
22 FRE7F A FoA L itk (Lee et al, 1997).
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Table 2. Numeric keypad
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2.2.1 'Chun JI In' input method
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Table 3. Input method(Type 1)
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2.2.2 'Na La Gul' input method

2 Y A AL7le FES Ao AT AR
MBS A g at #MES A% Qlaor o
Th(Table 4).

Table 4. Input method(Type 2)
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e A AR wid e AuRE, (D)9 19 e A
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Table 6. Difference of Hangul input method

The number
H{Efﬂgd Input key Right | Left
Sum hand hand

Typel | 881254221552211 14 9 5

Type 2 8*32 133* 4339 12 8 4

Type 3 0035 166 5562 11 10 1

FOE AZAPE s FATI7F SUHA S A 1zt
9] QIA] Vo] £k B89 wjEo QzkEers et
A 3 tjzelolgtal vliS W gl FXolt) E3te
G A W27 vwsEE ), Adoldt sz 1Y W2 Ab
FAFEoNA Ao R EekE of7|A7IY, T HES
AMZE Y walel gk /et o5 Bejd o]l gl

T AR YE WS stk AMEE A B
S S48k AREARECl UEiA 1ok A1, B3 glo] A%
oz ]gst 4= gloy, Y IFE Al HHS
AT, A4FS TS 9& AFAE EE dTe
78] o)FofAA] FaL T},

3. Experiment

3.1 Method

A Azh, A F(SE 9 3P E
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o7 5938 Ay} £ 9 AL A4S}

2
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3.2 Consistence of reagent
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Table 7. Consistence of reagent

Service life Left-handed users Right-handed users
Less than 9 Persons 9 Persons
3 months | (3 Persons X 3 Methods) | (3 Persons X 3 Methods)
Above 9 Persons 9 Persons
lyear | (3 Persons X3 Methods) | (3 Persons X 3 Methods)

3.3 Equipment of experiment

Aol 8w 9 e 2ol 5t 0aE Ham
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3.4 Design of experiment
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Table 8. Basic statistics of experimental value

Input time Mistyping number
Term
AVG SD AVG SD
Short 14.54 0.974 2.56 1.014
Left Middle | 23.36 1.320 333 0.707
hand
Users Long 28.11 0.860 4.00 0.707
(Less than
3 months) Short | 1342 | 1097 | 200 | 0.866
Right "\ riidie | 2082 | 2545 | 189 | 0.601
hand
Long 25.79 1.492 222 1.093
Short 7.60 1.179 0.78 0.667
Left Middle 11.60 0.557 1.11 0.333
hand
Users Long 15.32 0.595 1.67 0.500
(Above
1 year) Short | 7.62 | 0562 | 089 | 0.782
Right "\ riddie | 1176 | 1164 | 089 | 0601
hand
Long 15.10 1.159 1.44 0.527

3.5 Result analysis

2 1Y Ak ST A8 2a8 Fol Aolvk ol

Al SASE o]&3to] &5+ 0.05% ANOVA +4% A7

Table 9. User's input time(Less than 3 months)

£ Table 9, 107 2t}

Table 10. User's input time(Above 1 year)

Source DF SS MS F-value Pr>F
Between
A 1 0.004 0.004 0.01 0.940
S/A 16 11.600 0.725
Within
B 2 | 521.100 | 260.550 | 288.11 | <0.001
AXB 2 0.366 0.168 0.19 0.831
BXS/A 32 28.939 0.904
Total 53 | 561.979

A: Position of Main Hand, B: Kind of Sentence, S: Reagent

A, 3709 mlek ALg AL A, Tk
ol ket 9Bk Aol7k BAH O
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g Wit & 4 Uth(Table 9),

o 14 o 83 2, 82 4 40l 3

vk /‘}%Z}«l 735 o™ ARk
(Table 11). &, F£9 9
of A 3o Fofdt dFE T &
O 1@ o) AReRle] A B
o] E5o] oaiAinl f2] 5t
(Table 12).
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Table 11. User's mistyping number(Less than 3 months)

Source DF SS MS F-value | Pr>F Source DF SS MS F-value Pr>F
Between Between
A 1 53.641 53.641 31.09 | <0.001 A 1 21.407 | 21.407 23.47 0.0002
S/A 16 27.607 1.725 S/A 16 14.593 0912
B 2 | 1546.205 | 773.103 | 312.89 | <0.001 B 2 6.333 3.167 5.05 0.0124
AXB 2 5.279 2.640 1.07 0.3555 AXB 2 3.593 1.796 2.86 0.0718
BXS/A 32 79.068 2471 BXS/A 32 20.074 0.627
Total 53 | 1711.800 Total 53 66.000

A: Position of main hand, B: Kind of sentence, S: reagent

A Position of Main Hand, B: Kind of Sentence, S: Reagent
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Table 12. User's mistyping number(Above 1 year)

Source DF SS MS F-value Pr>F
Between
A 1 0.167 0.167 0.51 0.4867
S/A 16 5.260 0.329
Within
B 2 5.148 2.574 7.36 0.0023
AXB 2 0.333 0.167 0.48 0.6251
BXS/A 32 11.185 0.350
Total 53 22.093

A: Position of Main Hand, B: Kind of Sentence, S: Reagent

oV AFEAY HAR, A5

Figure 1, 201X % A& AMgA= 32 dolo st
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14.00
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10.00 —&— Right hand
9.00 — —B— Left hand
8.00 it
7.00 /

6.00 s
5.00
Short Middle Long
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Figure 1. Mistyping number difference according to
user's skill level(right hand - left hand)

2.50 /./.
2.00 [
180 —&— Right hand
100 or— \ —l— Left hand
0.50
0.00
Short Middle Long
sentence sentence sentence

Figure 2. Input time difference according to
user's skill level(left hand - right hand)
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Table 13. Input time by left hand user's skill level

Source | DF SS MS F-value Pr>F
Between
A 1 | 486.905 | 1486.905 | 1581.85 | <0.001
S/A 16 15.040 0.940
Within
B 2 | 1034.602 | 517.301 57440 | <0.001
AXB 87.865 43.933 48.78 | <0.001
BXS/A | 32 28.819 0.901
Total 53 | 2653.261

A: Skill Level, B: Kind of Sentence, S: Reagent

4. Conclusion

i
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