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Abstract This study was performed to determine the usefulness of scanpath similarity analysis as one of new
web usability testing. The 5 websites of public institutions were used and 15 students participated. First of all,
eye movements were tracked and visual appeal ratings were measured as participants freely viewed each website
for 3 seconds. Subsequently in continuously tracking the eye movements we asked the participants to perform
17 missions. Finally, in interview the participants rated on satisfaction, awareness, and mission difficulty. Results
of this study showed that scanpath similarity had a significant relationship with both the visual appeal
ratings(first impression) and the satisfaction. In other words, higher the visual appeal ratings were related to
higher scanpath similarity. This result showed that measurement such as scanpath similarity of eye movements
could become an objective index for usability testing instead of subjective evaluation such as the satisfaction.
We discussed possibility that the usability testing by using the scanpath similarity with both fixation and
duration on eye movements will find more appropriately inference on observers’ experiences in websites.
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[Table 1] The similarity indices
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[Table 2] General Characteristics on Participants

Crumeensics Goony P
Gender
Men 7 47
Women 8 53
Age
20-24 12 80
25-29 3 20
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[Table 3] Analysis of general characteristics on eye
tracking indices and questionnaire items for

the viewing task

Whole Men Women
Fixation
A 8.07(2.87) 8.43(2.64) 7.75(3.20)
B 8.67(2.99) 8.86(2.61) 8.50(3.46)
C 8.53(3.42) 8.43(2.82) 8.63(4.07)
D 8.20(2.91) 9.29(2.43) 7.25(3.11)
E 6.93(2.66) 7.57(2.44) 6.38(2.88)
Duration(ms)
A 177.29(39.56)  184.72( 28.18) 170.78(48.43)
B 172.08(32.91)  178.11( 24.35) 166.80(39.88)
C 164.76(36.40)  160.47( 33.39) 168.51(40.74)
D 184.06(83.34)  198.39(121.55) 171.53(29.02)
E 185.28(46.67)  173.07( 54.75) 195.96(38.33)
Visual Appeal **
A 1.73(0.46) 1.57(0.53) 1.88(0.35)
B 1.93(0.46) 2.00(0.00) 1.88(0.64)
C 1.93(0.46) 1.86(0.38) 2.00(0.53)
D 2.20(0.56) 2.29(0.49) 2.13(0.64)
E 1.40(0.51) 1.43(0.53) 1.38(0.52)
Interest
A* 2.20(1.15) 1.57(0.98) 2.75(1.04)
B 1.73(1.03) 1.57(0.98) 1.87(1.13)
C 1.27(0.59) 1.29(0.76) 1.25(0.46)
D 2.53(1.60) 2.57(1.99) 2.50(1.31)
E 1.93(1.33) 2.29(1.60) 1.63(1.06)
User Satisfaction ***
A 5.53(1.46) 5.43(1.90) 5.63(1.06)
B 5.87(1.73) 5.43(2.15) 6.25(1.28)
C 5.53(1.60) 5.29(1.80) 5.75(1.49)
D 6.67(1.68) 6.57(1.62) 6.75(1.83)
E 3.87(1.68) 4.14(1.57) 3.62(1.85)
Mission Difficulty *
A 2.73(0.70) 2.71(0.76) 2.75(0.71)
B 3.13(0.99) 3.43(0.79) 2.88(1.13)
C 2.87(1.06) 2.71(1.25) 3.00(0.93)
D 3.60(1.12) 3.86(1.07) 3.38(1.19)
E 2.27(1.10) 2.57(0.98) 2.00(1.20)
Awareness(person)
A 10 4 6
B 7 2 5
(¢ 7 1 0
D 3 3 0
E 4 3 1

Note. *p<.05, **p<.01, ***p<.001

A : Korea Media Rating Board, B : Game Rating Board,
C : Literature Translation Institute of Korea, D : Korea
Arts & Culture Education Service, E : Korea Culture &

Tourism Institute
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[Table 4] Mean scores and independent t-test results on
the similarity indices

Similarity Pairwise Similarity Effect
. N 4 .

Indices A-A A-R Size

Local 34(.17) .14(.11) 525 1048 22.38%** 1.38

Idiosyncratic ~.25(.17) .15(.11) 150 298 629*** (.73
Global 22(.16) .15(.11) 2100 4198 14.90*** 0.46

Note. *** p<.001
A-A pairwsie similarity was mean similarity between
actual string data and actual string data, A-R pairwise
similarity was mean similarity between actual string data
and random string data.
Effect Size is Cohen’s d.
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[Fig. 1] Local similarity index across the web sites.
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[Table 5] Post Hoc results on the Local similarity index

Web sites Mean Difference Tukey HSD
A -E 0.11 p<.001
B-D -0.09 p<.001
B-E 0.08 p=.004
C-D -0.11 p<.001
C-E 0.06 p=.044
D-E -0.17 p<.001

Note. A : Korea Media Rating Board, B : Game Rating Board,
C : Literature Translation Institute of Korea, D : Korea
Arts & Culture Education Service, E : Korea Culture &

Tourism Institute
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[Table 6] Post Hoc results on the Idiosyncratic similarity

index
Participants Mean Difference Tukey HSD
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P12 - P13 -250 p=.028
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[Table 7] Analysis of general characteristics on eye tracking
indices and response time for the mission tasks

Whole Men Women
Fixation ***
Al* 22.53(10.30) 17.00( 5.42) 27.38(11.39)
A2 29.40(12.51) 30.57(12.88) 28.38(12.97)
A3 30.20(12.50) 33.14(12.06) 27.63(13.10)
A4 22.00( 8.44) 23.43( 5.59) 20.75(10.58)
Cl 20.80(10.85) 22.29(10.55) 19.50(11.66)
C2 19.47(11.62) 20.29( 7.09) 18.75(15.03)
C3 35.07( 9.50) 38.14(10.82) 32.38( 7.89)
BI1* 18.20( 9.34) 12.57( 5.59) 23.13( 9.40)
B2 29.73(12.58) 29.86(10.43) 29.63(14.95)
B3 28.47(13.92) 22.71(12.62) 33.50(13.74)
D1 17.40( 8.37) 13.71( 5.31) 20.63( 9.52)
D2 14.87( 8.22) 12.00( 4.97) 17.38( 9.93)
D3 19.27( 9.78) 17.71( 8.85) 20.63(10.94)
D4 17.53(11.34) 13.00(11.89) 21.50( 9.89)
El 20.67(11.68) 14.86( 7.65) 25.75(12.62)
E2 26.36(10.94) 25.00(10.66) 27.38(11.76)
E3 24.73( 8.33) 27.71( 7.57) 22.13( 8.54)

Duration(ms) ***

Al 305.43( 87.73) 350.60( 88.28) 265.91( 69.91)
A2 306.58( 80.48) 298.75( 81.44) 313.42( 84.58)
A3 269.47( 49.96) 263.47( 25.46) 274.71( 66.10)
A4 319.02(155.09) 272.71( 75.91) 359.55(197.85)
Cl 276.68(108.00) 276.35( 73.42) 276.97(136.77)
C2 321.58(101.75) 303.99( 39.00) 336.97(137.20)
C3 246.24( 43.46) 245.61( 50.94) 246.80( 39.40)
Bl 322.74(107.05) 318.60( 84.83) 326.36(129.30)
B2 270.11( 86.26) 237.92( 21.23) 298.28(112.03)
B3* 257.72( 56.25) 295.14( 58.40) 224.97( 27.93)
D1 372.09( 87.91) 378.15(104.06) 366.79( 78.14)
D2 446.04(142.28) 500.35(132.22) 398.52(141.32)
D3 340.41( 90.15) 328.68(104.33) 350.67( 81.64)
D4 323.17(114.42) 352.30(149.25) 297.69( 74.16)
El 289.80( 70.05) 319.84( 74.17) 263.51( 58.36)
E2 275.35( 74.16) 315.38( 77.31) 245.33( 59.51)
E3 332.80( 84.38) 315.80( 71.58) 347.66( 96.48)
Response Time(sec) ***
Al 10.17(3.66) 8.91(3.73) 11.27(3.46)
A2 12.44(2.61) 12.19(2.65) 12.65(2.74)
A3 12.70(2.91) 12.89(2.46) 12.54(3.42)
A4 11.07(3.35) 11.6(3.72) 10.59(3.16)
Cl 9.66(4.00) 9.28(3.09) 9.99(4.86)
C2 9.71(4.53) 9.33(3.57) 10.04(5.47)
C3 13.39(1.85) 14.19(1.31) 12.69(2.03)
Bl 9.60(4.32) 8.04(4.70) 10.96(3.71)
B2 13.27(3.01) 12.76(2.91) 13.71(3.22)
B3* 12.03(3.59) 10.08(4.08) 13.74(2.08)
D1 9.56(3.32) 7.86(3.41) 11.06(2.56)
D2 8.96(3.68) 7.81(3.31) 9.96(3.91)
D3 10.17(3.39) 9.44(3.26) 10.81(3.59)
D4* 8.56(4.06) 6.34(3.52) 10.49(3.64)
El 10.18(3.64) 8.89(3.25) 11.31(3.79)
E2 11.83(3.76) 12.05(3.26) 11.68(4.31)
E3 12.34(2.50) 13.07(2.51) 11.71(2.49)

Note. *p<.05, ***p<.001
A : Korea Media Rating Board, B : Game Rating Board, C :
Literature Translation Institute of Korea, D : Korea Arts & Culture
Education Service, E : Korea Culture & Tourism Institute
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[Table 8] Hit ratio, response time and correct answer of
the mission tasks on the five web sites

Web - § . Response Correct
. Missions Hit Ratio (%) .
Sites Time(s) Answer(%)

Al 41.72 10.17 46.67

A A2 20.86 12.44 40.00

A3 53 12.70 26.67

A4 727 11.07 20.00

A total 22.63 11.59 33.33

B1 22.71 9.6 20.00

B B2 20.18 13.27 6.67

B3 4.45 12.03 13.33

B total 15.78 11.63 13.33

C1 5.45 9.66 6.67

C Cc2 13.01 9.71 33.33

C3 14.64 13.39 26.67

C total 11.03 10.92 22.22

D1 7.66 9.56 40.00

D D2 2242 8.96 53.33

D3 1.38 10.17 0.00

D4 6.46 8.56 33.33

D total 10.49 10.49 31.67

El 355 10.18 26.67

E E2 5.96 11.05 6.67

E3 2.96 12.34 6.67

E total 4.16 11.19 13.33

Total 12.14 10.87 23.92

Note. A : Korea Media Rating Board, B : Game Rating Board, C
. Literature Translation Institute of Korea, D : Korea Arts &

Culture Education Service, E : Korea Culture & Tourism

Institute
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