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ABSTRACT 

We investigate user performance by the difference between 

motor and visual widths when pointing to small targets. In 

recent desktop GUIs, the visual shapes of targets tend to be 

smaller than the motor width. For example, the motor width 

of a window frame in which the user can click tends to be 

larger than the visual width. We assume that it is difficult to 

point to the target when the motor and visual widths are 

different. Therefore, we compare the conditions where the 

motor and visual widths are equal and not equal. The results 

show that, compared with the conditions where the motor 

and visual widths were equal, users completed a task 

without any problems in terms of movement time and error 

rate even if the visual width was one pixel when the motor 

and visual widths were not equal. We also discuss the 

potential implications such as design for visually small 

targets. 
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INTRODUCTION 
In graphical user interfaces (GUIs), there are many 

clickable components such as buttons and hyperlinks. 

Regarding the design of clickable components, Johnson 

said “Make click-targets — graphical buttons, menu items, 

links — big enough that they are easy for people to hit. 

Don’t make people click on tiny targets…” [p. 189 in 19]. 

Johnson’s design implication is based on Fitts’ law [13] 

which can predict the movement time MT for pointing. 

Fitts’ law means that as the distance to a target increases 

and/or the target width decreases, the movement time 

increases. In accordance with Johnson’s design implication 

and Fitts’ law, if designers do not want to frustrate users, 

the target should be large enough. 

However, there are many small targets in GUIs, as shown in 

Figure 1. For such targets, users point to a window frame to 

resize the window, which is sometimes difficult because the 

frame width is, e.g., 8 pixels in Windows 8 (Figure 1a). In 

particular, for this target, the visual width equals the motor 

width1. Regarding Figure 1b-c, although the motor width is 

almost as large as that in Figure 1a, the draggable window 

frame in Figure 1b, for example, is indicated by the 

boundary between the window and the background. Hence, 

the visual width can be defined as one pixel. In this 

situation, users must aim for such a one-pixel target to click 

on the target. In the design shown in Figure 1b-c, although 

the target is not clearly drawn and assuming that pointing to 

the target is more difficult, such a design is currently 

mainstream. Actually, the window frames are clearly 

represented in Windows 8; however, when updated to 

Windows 10, the frame becomes a boundary line. 

 

Figure 1. Top row: Users begin to perform some actions (e.g. 

resizing) by pointing to a target. Middle row: visual width. 

Bottom row: motor width. In this study, we deal with two 

situations: when the visual width is (a) equal to or (b, c) 

smaller than the motor width.  

In this study, we focus on the difference between the motor 

and visual widths, in particular for small targets like 

window frames. Therefore, we conduct an experiment 

involving pointing operations under the conditions of 

differing visual sizes (Figure 1). We believe that users who 

are familiar with the applications roughly remember the 

                                                           
1 Motor width is the size in which the cursor can click the 

target, while visual width is the size represented on the 

display. 

Permission to make digital or hard copies of all or part of this work for 

personal or classroom use is granted without fee provided that copies are 

not made or distributed for profit or commercial advantage and that copies 

bear this notice and the full citation on the first page. Copyrights for 
components of this work owned by others than ACM must be honored. 

Abstracting with credit is permitted. To copy otherwise, or republish, to 

post on servers or to redistribute to lists, requires prior specific permission 

and/or a fee. Request permissions from Permissions@acm.org. 

 
NordiCHI'18, September 29-October 3, 2018, Oslo, Norway 

© 2018 Association for Computing Machinery. 

ACM ISBN 978-1-4503-6437-9/18/09$15.00 

https://doi.org/10.1145/3240167.3240171 

mailto:Permissions@acm.org
https://doi.org/10.1145/3240167.3240171


motor width when using the applications. We believe that 

even if the visual width is one pixel, the users are aware of 

the motor width due to the experience; thus, users succeed 

in pointing to the target. In our experiment, we try to 

simulate participants’ experience by informing them of the 

motor width and investigate the effects of the difference of 

the experience. Moreover, our experimental results show 

that the design update of Windows is successful and that the 

main stream of the user interface design, i.e., flat design, 

does not negatively affect pointing performance. 

RELATED WORK 

In this section, first, we describe Fitts’ law, which is a well-

accepted model for pointing. Second, we discuss how the 

visual effects affect user performance because there are 

various visual appearances of targets in our experiment. 

Third, we introduce techniques to improve pointing to small 

targets. Finally, we describe the features of the small target. 

Fitts’ Law 

Equation 1 shows Fitts’ law [13]. The model can predict the 

movement time of pointing with two linear regression 

constants (a and b). The dependent variables are the 

distance to target D and target width W. ID indicates the 

index of difficulty. As ID increases (the distance increases 

and/or the width decreases), it is difficult for users to click 

the target, and the users take a longer time to perform 

pointing. 

 𝑀𝑇 = 𝑎 + 𝑏𝐼𝐷, where 𝐼𝐷 = log2 (
𝐷

𝑊
+ 1) (1) 

Fitts’ law is also applicable to operations other than 

pointing (e.g. dragging an object [15, 24] and text selection 

[8]) and to several input techniques [6, 8, 12, 22, 24]. In 

addition, researchers have extended Fitts’ law to two-

dimensional tasks [2, 23] and trajectory-based tasks [1]. 

When pointing, not only the movement time but also the 

error rate can be predicted [21, 28]. 

In the pointing tasks in those studies, the motor width of the 

target equals its visual width. In this study, we conduct an 

experiment under the condition that the motor width does 

not match the visual width. If the W in Fitts’ law indicated 

the visual width, our experimental results under the 

condition of different motor and visual widths would not 

show a good fit for the model. 

Visual Effects when Pointing 

Previously, the relationship between the visual condition 

and the pointing performance has been explored. Murphy 

[25] found that high contrast targets required a shorter 

movement time, but the accuracy was lower than that of 

low contrast targets. Yu et al. [31] found that visual post-

selection feedback in touch pointing tasks increases the 

movement time; however, the visual feedback improves the 

accuracy. However, Akamatsu et al. [3] and Appert et al. 

[4] found that the visual feedback of a cursor hovering on a 

target does not affect the movement time. In our experiment, 

under the condition that the visual width is one pixel, we 

assume that it is very difficult for the participants to 

succeed in clicking a target with no visual feedback because 

the users have to judge whether the cursor is exactly on a 

target. Therefore, we provide visual feedback to the 

participants by changing the color of the cursor. In addition, 

Cockburn and Brock found that visually expanding targets 

affects the pointing performance [11]. In comparison, in our 

experimental conditions, the motor width is also larger than 

the visual width; however, these widths are static, not 

dynamically expanding. 

Improving Small Target Pointing 

According to Fitts’ law, it is difficult for users to click a 

target if the width is small. Therefore, pointing techniques 

for small targets have been explored. There are two 

approaches to the target width. One approach is enlarging 

the activation area of the cursor by using, for example, an 

area cursor [20, 29] and a bubble cursor [17]. In these 

techniques, by extending the activation area of the cursor, 

the W in Fitts’ law is enlarged (and the distance to the target 

is shortened). Therefore, even if the target width is small, 

users can click the target by capturing the target in the 

enlarged activation area. The other approach is enlarging 

the target itself by using, for example, the birdlime icon 

[27] and bubble targets [10]. With the birdlime icon, by 

enlarging the target, users are prevented from overshooting 

it. With bubble targets, when the cursor is close to the target, 

the target is enlarged like a bubble, and the user can click it 

even if the target is small. Additionally, the nudging 

technique [30] has a different approach and allows users to 

drag a target by pushing it. 

Semantic pointing [7] is a technique to dynamically adjust 

the control-display (C-D) gain depending on the distance 

between the cursor and the target. As the cursor becomes 

closer to the target, the gain decreases to slow down the 

cursor speed. The use of sticky icons [29] is similar in that 

the C-D gain decreases as the cursor approaches the target. 

These techniques have the same effect as if W increases in 

the motor space; thus, users can more easily point to the 

target. Note that the visual width does not change. Our 

experimental conditions also allow unequal visual and 

motor widths, but these sizes do not dynamically change. 

Acquisition of Small Target 

Based on Fitts’ law [13], Johnson [19] said that developers 

should make targets large enough so that users can easily 

click the target; however, many targets are smaller than 10 

pixels [10]. Additionally, Chapuis and Dragicevic [9] 

mentioned that “little is known about the reasons why very 

small targets are so difficult to acquire.” They conducted an 

experiment using various scales (i.e. motor scale, visual 

scale, and quantization), and their results showed that both 

visual and motor scales affect the pointing performance 

even if the ID of Fitts’ law was the same. Note that, in their 

experiment, motor scale means the above-mentioned C-D 

gain; it is not the same as the motor width of a target as in 

this study. Therefore, our focus and findings have new 



contributions compared to their study. In addition, we 

believe that our findings contribute to understanding small 

target acquisition and developing techniques to improve 

user performance as much as the above-mentioned studies. 

EXPERIMENT 

We conducted an experiment to investigate the effects of 

the difference between the motor and visual widths in small 

target pointing. Roughly speaking, the task conditions were 

divided into two types: the visual and motor widths were 

equal (Figure 2a) or not equal (Figure 2b). Additionally, to 

remove the effects of other factors (e.g. approach angle) 

and simplify the experimental task, the task was 1D 

pointing. 

 

Figure 2. Experimental task outline. Visual and motor target 

widths are equal (a, Normal) or not equal (b, Line and Line-

Unknown).  

Apparatus 
We used an Apple MacBook Pro laptop (Intel Core i5, 2.4 

GHz, 2 cores, Intel Iris 1536 MB, 8 GB RAM, macOS 

Sierra). The display scaling resolution was 1680 × 1050 

pixels (the actual size was 13.3 inches, 286.47 × 179.04 

mm). The input device was an optical mouse, Logitech 

M100R (1000 dpi). The cursor speed was the macOS’s 

default. The full-screen experimental system was developed 

by using JavaScript. 

Participants 
Twelve graduate and undergraduate university students (of 

which two were females) participated in the experiment 

(mean age = 22.92, SD = 1.56 years). All participants were 

right-handed and operated the mouse with the right hand 

(three participants usually used a mouse, the others usually 

used a trackpad).  

Visual and Motor Widths 

The visual width of the target was determined by target type 

T. There were 3 target type conditions: Normal, Line, and 

Line-Unknown. In the Normal condition, the visual width 

and the motor width W were equal; they were determined 

by the value of W (Figure 1a, Figure 2a). In the Line and 

Line-Unknown conditions, however, the visual width was 

always one pixel, and the motor width was determined by 

the value of W (Figure 1b-c, Figure 2b). In the Line 

condition, the pixel value of W was displayed on the screen 

as text information (Figure 3). In familiar applications, even 

if the visual target width is drawn as one pixel, as shown in 

Figure 1b-c, users succeed in clicking the target because 

they are roughly aware of the motor width by getting used 

to the application. Line simulates the users’ operations 

when using familiar applications. In contrast, in the Line-

Unknown condition, we did not inform the participants of 

the motor width. This simulates participants using 

unfamiliar applications. To be fair, in the Normal condition, 

we also gave the pixel value of W to the participants. 

 

Figure 3. The pixel value of motor target width W was shown 

for T = Normal and Line conditions. 

Task 

Under Normal or Line conditions, the W of the pixel was 

displayed as text at the upper left of the screen (Figure 3) 

and spoken aloud using a recorded voice. In the Line 

condition, because the visual width did not match the motor 

width W and the participants could not estimate the motor 

width from the visual width, we asked the participants to 

predict motor width W from the given text and audio 

information. 

First, the participants clicked any position, and then the 

cursor automatically moved to the middle of the start area 

(blue)2. When the participants clicked the start area, a sound 

was played to inform them of the trial beginning, and the 

measurements began. Then, the participants had to aim for 

the end area (green) as fast and accurately as possible. If the 

click was in the motor width, a success sound was played. 

However, if the click was outside the motor width, the 

failure sound was played, and the trial was regarded as an 

error. 

In the Line-Unknown condition, because the participants did 

not know the motor width, it was difficult to click the target. 

In addition, in unfamiliar applications, users grasp the 

motor width by the change of the cursor shape as visual 

feedback and succeed in clicking the target. Therefore, in 

all conditions, we changed the cursor color from black to 

yellow when it was in the motor width, as shown in Figure 

4. The change allowed the participants to grasp whether the 

cursor is within the motor width even in Line and Line-

Unknown conditions. To prevent the participants from 

predicting the motor width before starting a trial, the cursor 

color change only occurred in the end area. In addition, we 

informed the participants of the change of cursor color as 

described above. In the measurements, the participants 

cannot clutch the mouse, but they can perform this 

operation before starting the trial. 

Design and Procedure 
Figure 2 shows an outline of the experimental tasks. 

Distance D was 480 or 640 pixels (81.85 or 109.13 mm, 

                                                           
2 In the Line and Line-Unknown conditions, it is difficult to 

click the start area because its visual width is also one pixel. 

Therefore, we move the cursor to the center of the start area 

automatically before starting a trial. To be fair, the initial 

automatic cursor movement was performed in all 

conditions. 



respectively). Motor width W was 3, 7, 11, or 13 pixels 

(0.51, 1.19, 1.88, or 2.22 mm, respectively). The value of W 

was decided with reference to the value of the window 

frame of the macOS Finder and Windows Explorer and the 

value of the cell border of MS Office Excel. ID was 

consistently more than 3.00 (5.25-7.74 bits), and we 

assumed that the participants’ movements were visually 

controlled [14]. The order of the three T conditions was 

balanced among the 12 participants by using a Latin square 

pattern, and the order of D and W was randomized. One set 

consisted of D (2) × W (4) = 8 trials. Before starting the 

experiment, each participant received a brief explanation. 

Under each T condition, after an introductory exercise set, 

each participant completed 20 sets to produce experimental 

data. After completing all the sets, we asked each 

participant about the strategy that they were using to try to 

complete the task under each condition. A total of 5,760 

trials (i.e., T (3) × D (2) × W (4) × 20 sets × 12 participants) 

were carried out, and the time needed was approximately 30 

min. 

 

Figure 4. Change of cursor color. If the cursor is within the 

motor target width, it turns yellow.  

Measurements 

The cursor coordinates were recorded at approximately 100 

Hz. The dependent variables were the movement time MT 

(the time from clicking the start area to clicking the target 

excluding the error trials), spread of hits on the x-axis SDx 

(the standard deviation of the x-coordinate of the cursor 

position including the error trials), error rate, and reaction 

time RT (the time from the cursor color change to the trial 

end excluding the error trials). 

Hypotheses 

We made the following two hypotheses: 

1. The ranking regarding MT is Normal (shortest), Line 

(middle), and Line-Unknown (longest) 

2. With Line-Unknown, MT is independent of W 

3. The results for Line-Unknown are not a good fit for Fitts’ 

law. 

Regarding hypothesis 1, there are three reasons. First, in 

Line and Line-Unknown, because the visual width is one 

pixel, we assumed that it is difficult and time-consuming 

for the participants to confirm that the cursor is in the motor 

width of a target; thus, their MTs are longer than that of the 

Normal. Second, if the W in Fitts’ law indicated the visual 

target width, ID would be high. Tasks under the Line and 

Line-Unknown conditions are more difficult than those 

under the Normal condition. Finally, we assumed that users 

who were familiar with the applications (Normal and Line) 

complete a task faster than users who were unfamiliar with 

the applications (Line-Unknown) because of knowing the 

motor width. Therefore, we assumed that the ranking of MT 

is as described above. Regarding hypothesis 2, with Line-

Unknown, the participants do not know the motor width and 

have no choice but to aim for a one-pixel line at the 

beginning of a trial. Therefore, we assumed that the 

movement was independent of the visual width because the 

visual width is always the same. Regarding hypothesis 3, 

motor width W cannot accurately capture the variability of 

the participants’ aiming motion; thus, the results do not 

show a good fit for Fitts’ law. 

Results 

In 5,760 trials, 321 pointing errors occurred (5.72%). We 

analyzed the data via repeated-measure ANOVA and the 

Bonferroni post hoc test. The independent variables were T, 

W, and D. The dependent variables were the measurements 

described in the previous section. In the graphs, the error 

bars represent standard error. 

Movement Time 

We observed the main effects for D (F1, 11 = 127.39, p < 

0.001) and W (F3, 33 = 220.52, p < 0.001). The post hoc test 

showed that increasing D and/or reducing W slowed down 

MT. Figure 5 shows that there was no significant difference 

in MT between T (F2, 22 = 2.62, p = 0.094). Therefore, 

hypothesis 1 and hypothesis 2 were rejected. 

Reaction Time 

We observed the main effects for W (F3, 33 = 24.63, p < 

0.001) and T (F2, 22 = 28.91, p < 0.001). The post hoc test 

showed that reducing W slowed down RT and that the RT of 

Normal (352.26 ms) was smaller than that of Line (400.47 

ms, p < 0.001) and Line-Unknown (391.41 ms, p < 0.001). 

Additional interaction was found for W × T (F6, 66 = 68.51, p 

< 0.001, Figure 6). Increasing W widened the gap between 

Normal and the other conditions. There were significant 

differences between Normal and Line at W = 3 (p < 0.01) 

and between Normal and the others at W = 11 and W = 13 

(for both, p < 0.001). 

 

Figure 5. MT versus T 

Error Rate 

We observed the main effect for W (F3, 33 = 66.33, p < 

0.001). The post hoc test showed that increasing W 

decreased the error rate. Additional interaction was found 
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for W × T (F6, 66 = 4.52, p < 0.01, Figure 7). Increasing W 

narrowed the gap between the conditions. There were 

significant differences between Normal and Line-Unknown 

at W = 3 (p < 0.05). 

 

Figure 6. W versus RT under each T 

 

Figure 7. W versus the error rate under each T 

Standard Deviation for X-coordinate 

We observed the main effects for W (F3, 33 = 355.25, p < 

0.001). The post hoc test showed that reducing W reduced 

SDx. Additional interactions were found for D × W (F3, 33 = 

2.97, p < 0.05) and W × T (F6, 66 = 4.04, p < 0.01, Figure 8). 

There were significant differences between Normal and 

Line-Unknown at W = 3 (p < 0.001) and W = 11 (p < 0.01). 

As examples of cursor hit positions on the x-axis, Figure 9 

shows those when W = 13 under each T. While the 

differences were significant, they were slight in terms of 

pixels (less than 0.36 pixels). In addition, the distributions 

under each T were similar, so we assume that T has only a 

little effect on SDx. 

Model Fitting 

According to the result of the movement time, the 

movement time was changed by the motor width, not the 

visual width. Therefore, we believed that the W in Fitts’ law 

is indicated by the motor width (W in the experiment). 

Overall, Fitts’ law showed a reasonably good fit for the 24 

data points (3T × 2D × 4W): MT = 262.94 + 159.45ID with 

R2 = 0.90. This is in accordance with the typical threshold 

[16, 26]. If we merged the three T conditions, the combined 

condition is a good fit for Fitts’ law for the eight data points 

(2D × 4W): MT = 262.94 + 159.45ID with R² = 0.99. Figure 

10 shows that, in each T, the values of R2 were greater than 

0.95. We confirmed that our experimental conditions were 

suitable for the pointing task. Considering the fitness and 

the movement time, hypothesis 3 was rejected. 

 

Figure 8. W versus SDx under each T 

 

 

Figure 9. Distribution of x-coordinates of cursor hit position at 

W = 13 under each T 

 

Figure 10. Model fitting under each T 

DISCUSSIONS 

Regarding target type T, the results showed that there were 

significant differences in the reaction time, but there were 

no significant differences in the movement time. In 

addition, each target type was a good fit for Fitts’ law. In 

short, our hypotheses have been rejected. We discuss the 

reasons behind them below. 

 

Figure 11. a) When motor and visual target widths are equal, 

users can predict that cursor enters the motor width by the 

next operation. b) When motor and visual widths are not 

equal, users cannot predict this. 

Difference in Reaction Time 

Under the condition where motor and visual target widths 

are equal (Normal), we believe that it is easy for the 
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participants to predict whether a cursor enters the motor 

width. When pointing, users move the cursor while aiming 

for the target. When the cursor is close to the target, the 

users see that the cursor is close to the visual width, and 

they can predict that the cursor will enter the motor width 

soon (Figure 11a). Therefore, when the cursor enters the 

motor width, the prediction allows the users to click the 

target immediately by reacting to the cursor color change. 

However, under other conditions (Line and Line-Unknown), 

the visual target width is always one pixel. Therefore, 

because it is difficult for the participants to grasp that the 

cursor is close to the motor width, they cannot predict the 

remaining distance to it (Figure 11b). The absence of 

prediction makes the participants late for clicking the target. 

We believe that the gap between Normal and the other 

conditions (Figure 6) depended on whether there is a 

prediction. Additionally, under the conditions of smaller 

target width (e.g. W = 3 pixels), because the cursor 

movement by a single operation (submovement) may 

sometimes be more than 3 pixels, the cursor may overshoot 

the target. Because it is difficult for the participants to 

predict that the next submovement will allow the cursor to 

ride on the three-pixel target, they are late for clicking 

under all target type conditions. Therefore, in Figure 6, at W 

= 3 and 7 pixels, the significant gaps in RT were not 

observed. 

Movement Time and Model Fitting 

Regarding the movement time, we believe that the reason 

there are no significant differences in the movement time is 

that the movements to a target under all conditions are the 

same. Figure 12 shows the average speed at all D × W 

under each target type. Note that the speeds are resampled 

every 40 pixels. In pointing tasks, the participants 

occasionally overshoot the target, so the cursor may be 

moved to-and-fro. Therefore, averaging the speed at any x-

coordinate is difficult, so Figure 12 shows the movement 

just before the target. The maximum value of the x-

coordinate of the cursor position in Figure 12 is the value 

obtained by subtracting 40 pixels from D.  

According to Figure 12, in any condition, the participants’ 

cursor movement is: 1) go quickly up to the half distance 

and 2) go carefully to the target. These tendencies are 

consistent with related studies [e.g., 5]. There does not 

seem to be a remarkable difference in the speed under any 

conditions. In addition, the strategy that most participants 

have mentioned is move the cursor while watching the 

change of the cursor color. The participants succeeded in 

performing pointing while relying on the change of the 

cursor color. Because the cursor color was changed 

depending on the motor width W, the T conditions did not 

affect the movement time (Figure 5); hence, there were 

good fits for Fitts’ law regardless of T. 

Design Implication 

The results showed that if the motor target width is more 

than 7 pixels, the target is large enough for pointing in 

terms of error rates (approximately 4% [22, 26], Figure 7). 

In addition, we found that the visual condition of the target 

and knowledge of the motor target width have little effect 

on the pointing performance. 

In Windows 8, the motor width is clearly represented by the 

frame (Normal in the experiment, Figure 1a). In Windows 

10, the motor width is indicated by a one-pixel boundary 

between the window and the background (Line or Line-

Unknown in the experiment). However, because the motor 

width of the frame is equal to or greater than 7 pixels, 

according to our experimental results, the update does not 

affect the performance. In addition, according to our 

findings, users, who are using Windows 10 for the first time 

and do not know the motor width of the frame, can operate 

the mouse without the problems (the movement time is too 

long and the error rate is too high). Regarding pointing, the 

update is successful. In summary, if developers dislike 

clarifying a small target such as a window frame (Figure 

1a), they should set the motor width of the target to more 

than 7 pixels. 

LIMITATIONS AND FUTURE WORK 

First, Figure 13 shows the navigation bar of the website3 of 

NordiCHI 2018. When a cursor is outside the motor width 

of an item in the navigation bar, users who visit this page 

for the first time are uncertain of the motor width. The users 

may think that the motor width equals the text length 

                                                           
3 http://www.nordichi2018.org/papers 

 

Figure 12. Average speed per 40 pixels versus x-coordinates of cursor position at all D × W under each T. 



(Figure 13a). However, when the cursor hovers on the item, 

users know that the motor width is larger than the text 

height/length (Figure 13b). Users must move the cursor 

near the item without knowledge of the actual motor width. 

Hence, this situation is regarded as Line-Unknown in our 

experiment. However, the item has an even larger width 

than the window frame on which we focused in this study. 

Because our findings have not been verified where the 

motor width is larger than 13 pixels, we cannot directly 

apply our results and discussion (e.g., T did not affect MT, 

high Fitts’ law fitness, etc.) to such GUIs. Our future work 

includes conducting an experiment with such larger target 

widths. 

 

Figure 13. Example of navigation bar. a) Cursor leaves from 

an item. b) Cursor hovers on an item. 

Second, we dealt with only targets whose motor width was 

larger than the visual width. Yet, in GUIs, there are also 

targets whose motor width is smaller than the visual width. 

In Figure 14, the motor width for selecting a column is 

smaller than the visual width. Measuring the user 

performance difference owing to such inconsistencies is 

included in our interests. Previously, expanding and 

shrinking targets have been explored [11, 18]. However, in 

the experimental condition of our future work, the change 

of the visual width is not dynamic. 

 

Figure 14. Visualizing visual (green) and motor (orange) 

widths of selecting a column. 

Finally, in our experiment, we only gave the participants 

the change of cursor color as visual feedback. However, as 

shown in Figure 13, the visual feedback is not only 

changing the cursor color but also highlighting the target. 

We have not verified the effect of the perception of the 

motor width by visual feedback yet. 

CONCLUSION 

In this study, we conducted an experiment on whether the 

motor target width and visual target width were equal. Our 

results showed that users perform pointing without the 

negative problems (the movement time is too long and the 

error rate is too high) even if the visual target width was 

one pixel such as at the boundary between the window and 

the background. Additionally, based on the results, we 

considered the mainstream user interface design. For 

example, a window frame is clearly represented in 

Windows 8, and when updated to Windows 10, the frame is 

indicated by a single-pixel boundary between the window 

and the background. According to the results, regarding 

pointing, the update was successful because the visual 

target width did not affect the performance. In this way, we 

believe that our findings contribute to the understanding of 

the features of a small target, and we hope that our findings 

facilitate developing novel techniques for small target 

acquisition. 
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