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Investing How the Widget of Text Entry Method using Dual Joysticks
Affects Text Entry Performance

Kaisei Yokoyama*!, Takuma Hidaka*!*?, *lx2

Kensuke Suzuki and Buntarou Shizuki*!

Abstract — The widget of a software keyboard, installed on the game consoles for text
entry using only the gamepad, occupies a certain amount of the screen real estate. The
reduction of the occupancy allows game designers to allocate a larger area for the game
contents. We show KAI, a software keyboard indication method that reduces the screen
occupancy of the widget while minimizing the degradation of input speed and accuracy.
We conducted a comparative study of the conventional, KAI, and invisible indication
methods with JoyFlick. The results showed that the conventional widget was the fastest
and least erroneous among the three indication methods. In addition, the invisible widget
was the slowest and most errornous. Therefore, for some software keyboards, KAI can
be applied to reduce screen occupancy while minimizing the degradation of input speed
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and accuracy.
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two indication methods in CPM in
test subsessions.

[IE PSS TNL—7 | pfE FES A
TERFTR-KAI G 0.00 0.431
N 0.585 0.106
EkFTR-ERR G 0.00 0.650
N 0.00 0.491
KAI-JEFRR G 2.35 x 107*  0.222
N 7.34 x 1078 0.418
£3 HEYTEY S aizBlF 3 Total ER O,

INV—7 G-NHoD p EB L URRE.
Table 3 The p-values and effect sizes in Total
ER between the groups in test sub-
sessions.

FrRFE [ pHE BRE
KAI 0.840 7.00 x 1072
JEFR 1.93 x 1072 0.200
HERFRIR | 0.403 9.60 x 1072

Y7ty yaricBirs, ACRRFEEHWERR
27NV —7DE (£ 1), BRUORRZERRFEEH
WR U7 — T ok (R 2) O plEs X OMRE
ZRT.

B 5 BIUE 1 &b, 1ERERE X TIERRD
JoyFlick ZHWa %, J—7Gld7NV—7N &
DHEHICANTEL L ERS. —/, KALR@EAL
7z JoyFlick W %, J—7G 7 L—7N
D CPM D#EIFNIVWHDEEZ LN,

F/2, KIsBLUE2LD, 71 —-FCGIZBNT
X, PERFRD JoyFlick W= A bR b i#EL, JE
FRD JoyFlick Z W AN RBEBVWE TR 57
o, Hl Ai%frEhsz. 71— NIZBWwWTik, JEE
RO JoyFlick %2 Wz AJNIMERFTRE KO KATL &
DHEL, —HTIERFRE KAl OZIZNZI VDD
YEZLNS. Lo THL BRI EZLIZER
WA, FERFIR Y KAT DEINNZI W 21X, KAI
BEEEOT7T IV —2a NIZHWS FTEEIDHFEL
WIERTH 3.

5.2 ASBE

ASHEEOFEE Y L CTHW = Total ER 3 & MSD
ER ZRZHUICOWTIRNR B,

5.2.1 Total ER

WEY Ty >aricBil3, BrFiEke /-7
DHAEDOE T D Total ER 2K 6 IZ/RT. 7=,
HIEY Ty > aizBib3, AURRFEEH WL
B 7V—TFOHEE (K 3), BLURRZFRRTFIE
ZRHOWEFEIUC V=70 (R4) ©pEBLXUOH
REZRT.

M6BLUE3 LD, WTFROFRRFEIZOWT
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Fig.6 Total ER in test subsessions. The left

edge of the whisker shows the mini-
mum value, the right edge shows the
maximum value; the box shows the re-
gion between the first and third quar-
tiles; the bold vertical line shows the
median; the dot shows the mean.

#£4 HWEY Ty aiZBir3 Total ER D,

2 DDFRFERD p HB X URIHEE.

Table 4 The p-values and effect sizes in Total

ER between two indication methods

in test subsessions.
JN—7 | pfE

1.50 x 1073

1.53 x 1077

0.00

0.00

1.27 x 1073

2.69 x 107*

AR
0.195
0.340
0.382
0.611
0.197
0.301

RIS
HERFR-KAI

PERFTRIEFR

KAI-JEFR

Zoz0Za@

#5 HEY Tty aicBlr3 MSD ER.
Table 5 MSD ER in test subsessions.

FToRFE =7 | hRE %) FEE (%) SD (%)
KAI G 0.00 0.877 3.42

N 0.00 0.397 2.36
IEFRR G 0.00 0.474 2.82

N 0.00 0.481 2.62
EkFLTR G 0.00 0.507 2.61

N 0.00 0.170 1.55

&, ZN—FR®D Total ER DEZ/NZI WD EEZ
b5, E£7z, 6BXURLDPS, -G8
FUNDOWFHIZTBWTD, ERFERD Total ER 73
RHEL, JEFRRD Total ER BRd VWL E X 57
», H2 BZRxins-.

5.2.2  MSD ER

HWES 7€y aizBld3 MSD ER ©, #RF
B N —TDHAEHET LD MSD ER 238 512
RY. Fl, AURRFEEAVWIEERZ L —TD
g, BIUERRZFRFEZHCEZEC I L—TD
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Fig.7 Text entry speeds of each phrase en-
try by group G from the first training
subsession to the last test subsession.
Each point features one phrase entry
by one participant. The gray bands
show 95% confidence intervals.

HEoWThIIBWTS, ARERRINE) -7
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Fig.8 Text entry speeds of each phrase en-
try by group N from the first training
subsession to the last test subsession.
Each point features one phrase entry
by one participant. The gray bands
show 95% confidence intervals.

6.1 HROLFM

KALIZY 7 b2 7F%F—FKR—FOF—FEEZRZ
TW3A—VICEZFEREZEELTWS. 207120,
SRIOFEFFCBVWTE, WIhdty ¥ a v icBW\WT
HFE I HERF R W (4.8.18i). ZhickD,
KAL BXUIERTRE, 1ERKRTROASFEBRDORIZE
PELTWS. €T, IRICATBBROREH X /1255
A, KAl BXUIERRE, ERFRDANHEEL LU
ANFEE D/ NS K 2 B A[REMD D 5.

6.2 FEBODHTLEHMEDRD

X 7D KAI DL 1TERZD, K 8D KAID
2EERIER OME X I 3KFEISEW. 2L, ZA—FNOD
55, 1 EIHOHEY 7+t v arTKAL ZHW:
SIMED 1 BHOBEY 72 v > a BT 5 A
£ (344, ¥ 39.5CPM) &, 1EHDHEY 7€ v
¥ a YTIERFREIIIERTRE H WS IE D 1 (8]
HoMEY 7ty a  icBlF 3 ANEE (64, F
¥725.5CPM) & H #W\WZ & 23, Brunner-Munzel 1%
F Iz ko TRENT (p = 2.13%x10713,d = 0.531).
T7bb, JoyFlick & W7z A RS Bl SN
2, 1EHOHEY 7ty > ayTKAI ZHW5S 5
BRARZ =V IR THD EToN T\, 207k,
AEBOFEREZHANTZ L —F N O KAl DFHITD
WTEHT 2 2 23 L. TR, SR 2
fTolea—VDEME, Thbb7V vy 7 ANZMEHT
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B0 O~ BT — 2%y FOMHEELSMS
%, JoyFlick D AJEEICHE R 52 2 12— D@k
DFIET ZA[REMEDI D D, SHRAET 2L END 5.

6.3 [EDDANFLEZRVIEER

SEOFEBICBWTIEATIFELE LT JoyFlick %
FW7=23, KAT X JoyFlick DA DIRY 7 b =7
F—R—RNZHEAAETH . 50 FRICHE OV
F—FEEZ RO IToNe ¥ (X 2), B XU QWERTY
F—R— RIZE W F —HLE % ED Sandes 5D F
EENE, 2 —ATFHEOF—EEZEZP T, KAI
DHWHCHE LI FELZeEZONS.

INBDOFEEHOIIERER, KAL, BIUIER
RORBICED, 4P xy FHAANMEEICEZ 25
Zh, JoyFlick D AT FEIZBWT D HEATRED
E5h, EREDIIBEFICEI-oTH6ENED
PEMBIATZ IR EEZILNS.

6.4 THAVOIXRIILBZANEES LUANE
EANOREEDORE

SROFEFBRCB W T TROEEIC X 2 i Thi
TWhWee, TROEEICE 2 ANHEEB I UCAS
BEANOEBITHETE R o7, THA Y OTRD
GMEERT 2010, TROEMEIC X 5
TOREND 5.

6.5 T—L/INY ROBREANDBREL, ERKRT

£ KAI DASTREDE

FEENTBWT (B2), 70— 7 GIIIERFRYE KAL
DAITEEICHFEE (d=0.431) OEIHZDOOD,
IN—TF NIZEINEro72 (d=0.106). HEXKFER
& KAI ORI TH —ELEDIR) OFRE VI EN
MDD, LIhoT, =28y FADFREHL
58, ¥ —EBOIRIC X 3 ASEE DM BN
WEERD. ZOBFROWFEZERED MIGKEZL TS Z
L2k, $hE#ELZDIRXY 7 b2 7 F—K—FK
HBHVIE D EBEITEHAL LT WS —20%y FORRE
WKHEGT LN DD, SHRHET IHENDH 5.
6.6 ANFESIURTFENDBAE
AFERE, ANFES XCRRFEZHENEALTH
22— YEEELEERTEIro7-. Thbb, 3
NTDBME X JoyFlick % F\WW 72307 A DREERAH
2, 2, 1 AOSMEBEEBICE L /- REENE 1K
MU TZ o7, 207, SMEDANFEBXUE
IRPEANDOENE A LoD H - 7. ANTiE
BIURRFEANOEHRAEIIASEE B L A SHEE
WRKELSHET e TREINE D, ANWFEBLY
FRFERFVERTVWA 22— 2HE L, FrTF
EPATTRES X CANBEANG 2 2B OHER1T
IREND .
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8. ERal))

AHFFRICBNT, V7 b7z 7 F—R— KOHEHE &
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