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Abstract. The aim of this study was to identify the cursor shape suitable for 
eye-gaze interfaces. The conventional arrow shape was, irrespective of the 
number of targets in the display, not suitable for an eye-gaze input system from 
the perspective of task completion time, number of errors, and subjective rating 
on usability. It is recommended that the cursor shape of an eye-gaze input  
system should be cross or ellipse. When the distance between targets is wider, 
the ellipse type is proper. 
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1 Introduction 

The technology for measuring a user’s visual line of gaze in real time has been  
advancing. Appropriate human-computer interaction techniques that incorporate eye 
movements into a human-computer dialogue has been developed [1-9]. These studies 
have found the advantage of eye-gaze input system. However, few studies except 
Murata [8] have examined the effectiveness of such systems with older adults. Murata 
[8] discussed the usability of an eye-gaze input system to aid interactions with com-
puters for older adults. Systematically manipulating experimental conditions such  
as the movement distance, target size, and direction of movement, an eye-gaze  
input system was found to lead to faster pointing time as compared with mouse input 
especially for older adults.  

As eye-gaze input interfaces enable us to interact with PC by making use of eye 
movements, it is expected that even disables persons with deficiency on the upper 
limb can easily use it. A lot of studies are reported on eye-gaze input interfaces as an 
alternative to a mouse. However, there are still a few problems we must overcome so 
that such an input system can be put into practical use.  

The shape of mouse cursor suitable for general human-computer interactions (HCI) 
except for eye-gaze interfaces is discussed, for example, by Pastel [10], Lecuier [11], 
and Phillips [12]. Like general HCI, we should use a proper cursor shape which en-
hances the usability of eye-gaze input system. As the eye-gaze input system differs 
from the mouse input in input mechanism, and has a lower resolution as compared 
with the mouse input, it is natural and reasonable to predict that the cursor shape  
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Fig. 4. Task completion time as a function of cursor shape and number of icons 

 

Fig. 5. Number of errors as a function of cursor shape and number of icons 

For one experimental session, the participants were required to carry out 10 pointing 
trials.  

3 Results 

In Fig.4, the mean pointing time (task completion time) is plotted as a function of 
cursor shape and number of icons. The pointing time of the ellipse-type and the cross-
type cursors was shorter than that of the conventional arrow-type cursor when targets 
were fewer and the interval between targets was wider. In Fig.5, the number of errors 
is shown as a function of cursor shape and number of icons. As a whole, the cross -
type cursor suffered from few errors. In Fig.6, the task completion time is compared  
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Fig. 6. Task completion time as a function of cursor shape 

 

Fig. 7. Number of errors as a function of cursor shape 

among three cursor shapes. In Fig.7, the number of errors is compared among three 
cursor shapes. In Fig.8, the subjective rating on usability is compared among three types 
of cursor shapes. Fig.9 compares the subjective rating on fatigue among three cursor 
types. The subjective rating on usability for the ellipse-type cursor was the highest. With 
the increase of the number of targets, however, the pointing time of the ellipse-type and 
the cross-type cursors tended to be prolonged.  

A one-way (cursor shape) ANOVA (Analysis of Variance) carried out on the 
pointing time revealed no significant main effect of cursor shape. A similar one-way 
ANOVA conducted on the number of error also revealed no significant main effect of 
cursor shape. A two-way (cursor shape and number of targets) ANOVA conducted on 
the pointing time revealed only a significant main effect of number of targets 
(F(2,27)=13.739, p<0.01). A similar two-way ANOVA carried out on the number of 
error detected only a significant main effect of number of targets (F(2,27)=11.870, 
p<0.01). 
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Fig. 8. Subjective rating on usability as a function of cursor shape 

 

Fig. 9. Subjective rating on fatigue as a function of cursor shape 

A Bonferrioni/Dunn non-parametric test was carried out on the rating score on  
usability. As a result, the following significant differences (p<0.01) were detected: 
(ellipse, arrow) and (ellipse, cross). A similar non-parametric test carried out on the 
fatigue rating also revealed the following significant differences: (ellipse, arrow) and 
(ellipse, cross). 

4 Discussion 

From Figs.8 and 9, the findings can be summarized as follows. The ellipse cursor was 
found to be highly evaluated from the aspects of both ease of operation and fatigue. 
As the hotspot of ellipse cursor is invisible, one can operate without consciously re-
cognizing a cursor. This must lead to lower fatigue rating. The cross cursor got the 
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worst evaluation on ease of operation and fatigue. The larger cursor size of cross type 
makes one feel the fluctuation of cursor smaller. As the hotspot is definitely visible in 
the cross cursor, this must lead to the lower rating score on both ease of operation and 
fatigue. The arrow cursor did not get higher evaluation on ease of operation and fati-
gue. This means that the experience of using a mouse cursor (arrow cursor) does not 
affect the usability of eye-gaze input system. In other words, the experience of arrow 
cursor when using a mouse does not necessarily influence positively the usability of 
an eye-gaze input system.  

In conclusion, it was confirmed that the conventional arrow shape was not suitable 
for an eye-gaze input system from the viewpoints of pointing time (task completion 
time), number of errors, and subjective rating on usability (see Figs.4-7). It is recom-
mended that the cursor shape of an eye-gaze input system should be cross or ellipse. 
In more detail, the cross cursor is appropriate in the aspect of both operation speed 
and accuracy. Taking the psychological rating into account, the ellipse cursor is 
strongly recommended so long as the distance between targets is wide enough like the 
condition of 12 icons in this study.  
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