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Mouse Gesture Design Based on Mental Model

Hye Kyung Seo

LG U+ UX Center Ul Team, Department of Industrial Engineering The Graduate School of Korea University

Various web browsers offer mouse gesture functions because they are convenient input methods. Mouse ges-
tures enable users to move to the previous page or tab without clicking its relevant icon or menu of the web
browser. To maximize the efficiency of mouse gestures, they should be designed to match users’ mental models.
Mental models of human beings are used to make accurate predictions and reactions when certain information
has been recognized by humans. This means providing users with appropriate information about mental models
will lead to fast understanding and response. A cognitive response test was performed in order to evaluate
whether the mouse gestures easily associate with their respective functional meanings or not. After extracting
mouse gestures which needed improvement, those were redesigned to reduce cognitive load via sketch maps.
The methods presented in this study will be of help for evaluating and designing mouse gestures.
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Table 1. Example of mouse gesture

Gesture | Naver Toolbar | AlToolbar | Chrome Browser
Tl Not assigned Maximize Refresh
I Refresh Refresh Not assigned
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(Norman, 2002).
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3.2 2A A W(Sketch Map)
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Figure 2. Procedural diagram
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Table 2. Result of 1 cognition response test

No. of
L Second participants | Mean response
First item . . .
item who said time(sec)
Yes (total 15)
Back < 14 3.740.8
Refresh | 1 4.5¢1.7
Top T 12 3.6+0.6
New window | 0 5.0£2.1
New tab I 2 4.9+0.9
Minimize IT 4 5.842.4
Close | 1 4.9+1.2
Previous tab — 1 6.0+2.2
—>
Next tab <« 1 5.3+1.7
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Table 3. Associated gestures through sketch map

Function Associated gestures
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Table 4. Original gestures and improved gestures

Function Original gestures Improved gestures
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New window
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Table 5. Result of 2" cognition response test Table 6. Result of Paired t-test about mean accuracy rate of
No. of original gestures and improved gestures
First item | Second item particiPants Meén response Mean SD. ¢ p-value
who said Yes time(sec) —
(total 15) original-improved -10.14 2.19 -12.23 < 0.01

Refresh 15 3.6£0.8

New window 9 4.6£1.7

New tab

@
\] O]
-L
m
Ku)

? 4.3£0.6 t}. 7 A7hE <Tabl

original gestures and improved gestures

Close 10 4.9+0.8

Mean S.D. t p-value

Previous tab

12 3.0£0.3 original-improved 1.31 1.11 3.21 .02

Minimize / 14 4.00.9 Table 7. Result of Paired t-test about mean response time of

Next tab 12 2.8+0.2

M A 5o B AARES A7Eol F2F 0.0590 4 -2
g

14

T7HA] w2 A A W 7H*4 3.9 QA kS
Ao g fofgt ato] & Hol=A Flstua oS E R 1S
AABE T 1 A= <Table 89 2t}

12 A

10
Mo. of participants g 4

who said Yes

% original gestures

. Table 8. Result of Paired t-test about response time of original
m improved gestures

gestures and improved gestures

o4 e Function Mean S.D. t p-value
& Refresh 0.91 1.51 2.33 .04
New window 0.44 0.78 2.20 .05
Figure 3. Accuracy rate of original gestures and improved gestures New fab 061 0.85 576 0
6 Minimize 1.72 2.58 2.58 .02
6 : m Close 0.02 0.72 0.13 .90
5‘: - A " Previous tab 3.00 2.15 5.40 < 0.01
g 45 ~—rm——— Next tab 2.46 1.61 589 | <001
; - | Iy pep— VM2 AZA § 4 R18 ASY A A2
o rrrr o4 A Fol AL ATkl G5 00504 Ol
Y Aol7} 918 ST webd Y 9l o AL
FESE TS £ A4 A gl AR Azke]l BEE ] AR it
¥ ¢ A=A 2 7H’dﬂ Aee &Y T 5 Aok 2y F 2719 A
Figure 4. Response time of original gestures and improved A AT AL A EAAO R 93 2}o]E Ho|A
gestures 5o AN H9 8 0l E HET
A Al 159 % 1] Aol Bk sy ot A
WA A & B BEErt FAHOE G Ao|E Hol  Zoj= o] dAto] BT ARE By WA F 27
SAE gst] ote] HSRE HAS AU T2 94 AR A gn) AR R s)ake] A AHE AT

31 <Table 6>9} 2T, e e
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44 YT HAE A3}

Y= HAEE A F b2 A2 ARG

=0 Al A div] J P57} Eobd Aolgke 7HA
S Z93l7] A3l AAEAT. <Table >= FH & HAE 2

2 Fog 2ol & HoleA stz o guE
A8ttt 1 AFE <Table 12>3 2t}

AR A

Table 11. Result of Paired t-test about mean performance time

of original gestures and improved gestures

gho|g}
Mean S.D. t p-value
Table 9. Result of performance test original-improved | 1.27 0.94 3.5 01
) No. of participants
Performance time who perform rightly Table 12. Result of Paired t-test about performance time of
Function Original | Improved original gestures and improved gestures
Original | Improved -
gestures gestures Function Mean S.D. t p-value
gestures | gestures
(total 6) | (total 6) Refresh 0.73 0.67 2.67 .04
Refresh 5.3£0.5 | 4.5+04 2 5 New window 0.22 0.43 1.24 27
New window | 5.3+0.5 | 5.1£0.2 2 5 New tab 1.13 1.07 2.59 .04
New tab 5.2+0.7 4.1£0.5 3 5 Minimize 0.86 0.68 2.66 .04
Minimize 45£0.4 | 3.7+0.5 4 5 Close 0.75 0.38 4.80 01
Close 5.840.5 5.1+0.7 3 4 Previous tab 2.68 0.96 6.87 < 0.01
Previous tab | 5.8+0.5 | 3.1%0.5 4 6 Next tab 248 073 835 | <00
Next tab 5.9+0.4 | 3.4£0.8 4 6
T7HA mhg- 2 Al 2A] T A o' W97 E A9’ YA

TP H2E A3, A Ao B FHAF T 52.4%0]
LA ?4 Y T 53;9)92}_‘?_%865%E
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WA F B FRIHGET SAHCE FT Afo]E B
oA E Felsty] 9t o3 EE tHA S AASATE 1
A 3= <Table 10>3} 2},

Table 10. Result of Paired t-test about mean performance
accuracy rate of original gestures and improved

gestures

Mean S.D. t
original-improved 2.0 0.81 -6.48

p-value
< 0.01

*amﬂ:ﬂ FFZ 005904 F9 3

WA A i *‘é EMﬂOI FAHCE frog Apol& B
o|EAE FRlst] St 3 EE (A S a
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