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Objective metrics, such as effectiveness and efficiency, are often considered to be the best 
website usability measurements. User performance metrics that can be collected remotely, such as 
mouse clicks and the distance the mouse has traveled show particular promise. However, no 
studies have demonstrated a direct relationship between subjective usability measures and these 
two objective user performance metrics. In this paper, thirty participants completed five different 
tasks of varying difficulty on a commercial website. Mouse clicks, the distance the mouse moved, 
success rates, and System Usability Scale (SUS) scores were collected for each task. Results 
showed that participants made fewer mouse clicks on tasks at which they were successful than on 
tasks they failed. Participants moved the mouse over twice as far on failed tasks as compared to 
successful tasks. The correlations between SUS scores and the two mouse-based measurements 
were remarkably strong.  
 

 
INTRODUCTION 

 
The usability of a website is an essential factor that 

determines whether or not that website is eventually 
successful. If customers, or users, of the site cannot find 
what they need (i.e., the site has poor usability), then 
they can easily switch to an alternative site that is easier 
to use because the internet often offers almost endless 
alternatives.  

One of the traditional ways that professionals have 
assessed website usability is by bringing real users into a 
laboratory, having them use the site to perform a series 
of representative tasks, and then measuring the users’ 
performance on those tasks. The International Standards 
Organization has identified three measures that capture 
various facets of usability and describes them in ISO 
9241-11 (ISO, 1998). The first of these, efficiency, 
measures how quickly a user can perform a given task. 
While time-on-task is the most commonly employed 
efficiency metric, there are certainly many others that 
can be used, including number of pages viewed, eye scan 
paths, and mouse clicks. Effectiveness is the second 
metric, and it is measured by examining how well a user 
can perform a given task. The simplest and arguably 
most important effectiveness measure is success-on-task 
(Nielsen, 2001). Unfortunately, success-on-task is not 
always easily determined and so other metrics, including 
the number of errors made, are also commonly used in 
the determination of effectiveness. The third metric, 
satisfaction, measures whether users feel that their needs 
have been met while using the site. Generally speaking, 
survey measures, such as the After Scenario 
Questionnaire (ASQ; Lewis, 1991, 1995), the System 

Usability Scale (SUS; Brooke, 1996), and the Likelihood 
to Recommend measurement (LTR; Reichheld, 2003) 
have been used to assess satisfaction. 

 
Measures of Efficiency 
 

As noted earlier, time on task is one of the most 
common measures of efficiency in the evaluation of 
usability. However, there are a number of other 
performance-based metrics that can be utilized in its 
assessment. The number of mouse clicks and the 
distance the mouse has moved are two examples. 

Early work in cognitive modeling—specifically, 
keystroke level GOMS modeling (Card, Moran and 
Newell, 1980)—accounted for the number of mouse 
clicks the user would make when following an optimal 
path through an interface for a specific task. In this 
context, mouse clicks contribute to the model’s estimates 
of time, which relates directly to user efficiency. By 
comparing these time estimates, interface designers 
could make estimates of general efficiency for a number 
of different interfaces without having to employ actual 
users. 

Since then, a number of other researchers have 
included effort-based measures of usability that include 
mouse clicks (Tamir, Komogortsev, & Mueller, 2008; 
Hornbæk, 2006). With that being said, this body of 
research has not provided experimental data to support 
the use of these metrics. To give some concrete 
examples, Drucker and his colleagues (Drucker, Glatzer, 
De Mar, & Wong, 2002) described an experiment where 
the number of button presses on a TV remote control 
were collected to measure effort (analogous to mouse 
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clicks), but again, the measure was not related directly to 
subjective usability. Krahmer and Ummelen (2004) used 
the number of mouse clicks users made in order to 
determine if this efficiency-based metric was different 
for two different assessment methods (it wasn’t), but the 
researchers did not further apply the metrics. Perhaps the 
most promising data comes from Augustine and Greene 
(2002) in their examination of a library website’s 
usability. In this study, they examined the ratio of mouse 
clicks made in the optimal path through a task compared 
to the average number of mouse clicks for that task when 
real users were used. While they did not relate this to 
subjective usability measures, they did find a strong 
correlation with success rate. 

 
Web Analytic Measures  
 

Although testing real users on representative tasks 
while simultaneously measuring the three ISO usability 
measures provides the best quality data, it is also by far 
the most costly and time consuming. Because of these 
costs, companies have also turned to web analytics data. 

 In one form of capturing web analytics, software 
that is resident on the local computer captures the 
targeted user behavior. Software installed on the 
computer itself can be advantageous, as it has the 
potential to capture more detailed information than that 
obtained using server-side web logs alone. For example, 
more complex variables, such as distance moved and the 
speed of those movements can be recorded (Guzdial, 
Santos, Badre, Hudson, & Gray, 1994; Hilbert & 
Redmiles, 2000). There are a large number of specialty 
programs that can be purchased to run in the background 
in order to capture this type of keyboard and mouse 
activity, which can later be accessed by the researcher. 
To give one example, Edmonds (2003) describes a 
client/server browser called Uzilla that captures all of the 
actions and user behaviors of someone who is using that 
specialized browser.  

Another form of collecting analytics data is through 
server-side events. In this scenario, the computer 
delivering the web page data captures user behaviors 
based on requests to the server (e.g., a link was selected). 
The advantage of this type of web analytics is that it 
allows the collection of tremendously large amounts of 
data from thousands or tens of thousands of users in an 
extremely time and cost-effective manner, as neither a 
lab nor special software on each computer has to be 
used. With these data in hand, the goal is to then map the 
remotely collected measures to the three ISO 9241–11 
metrics. Unfortunately, these server-side mappings are 
not always perfect. For example, web analytics can 
easily capture the amount of time that a user spends on a 
given webpage, which would map to the ISO measure of 

effectiveness. In a laboratory setting, an experimenter 
would simply watch a user and record the time that the 
user is actually performing the task. However, when 
using a server side web analytics approach, the actions 
of the user during this measured time are unknown, and 
can only be inferred. Did the user really spend 10 
minutes on the page because they were desperately 
searching for a piece of information that was not readily 
available? Or did they step away from their desk 
momentarily to get a cup of coffee?  With web analytics 
there is no reliable way to make this determination.  

In contrast, some remotely collected measurements, 
such as mouse clicks, are significantly more robust 
against these ambiguities because they require specific 
user actions. For this reason, they are less open to 
interpretation due to unseen user activities. 

Based on the amount of research that has been 
published, usability professionals have identified mouse 
clicks and mouse distance traveled as reliable, valid 
metrics in the overall assessment of usability. However, 
none of these studies have demonstrated a direct 
relationship between subjective usability measures and 
the behavioral metrics of mouse clicks and mouse 
distance traveled. The goal of this research is to 
determine if there are correlations between a widely used 
subjective measurement of usability, the System 
Usability Scale (SUS), and the user-performance 
measurements of mouse clicks and mouse distance 
traveled. 
 
METHOD 
 
Participants 
 

Thirty undergraduate students with an average age 
of 18.8 years, and a range of 18 to 21 years, were 
recruited through an online subject pool to participate in 
the study. The participants were nearly evenly split 
among genders, with 14 females and 16 males. 
Participants were compensated with partial course credit. 
 
Materials  
 

Web pages for a single commercial site were 
presented on a standard desktop computer with a 15-inch 
monitor using Microsoft Internet Explorer. Mouse 
metrics (clicks and distance) were measured using 
Mousotron, which is a client based software that runs in 
the background on the local computer. 
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Design 
 

Participants were given 5 different tasks to perform 
in random order on the public AT&T site 
(www.att.com). One of the tasks could be completed 
with a single click, as the answer was on the homepage. 
One of the tasks required the user to determine that a 
given product was no longer sold by AT&T. For the 
remaining three tasks, the information was located 
within 10 clicks, depending on the directness of the path 
taken. See Table 1 for more information about each task. 
 

Table 1. Tasks Administered to Each Participant 
 

Task Description Difficulty 
1 Find the cost for a phone plan for the deaf 

that excludes voice but includes unlimited 
text and data 

Moderate 

2 Determine if AT&T has a special calling 
card for military personnel who are 
deployed overseas 

Moderate 

3 Determine the cost of an ISDN modem Difficult 
4 Find the location of a nearby AT&T retail Easy 
5 Find out how you order phone service for a 

new hotel you are building 
Moderate 

 
Dependent Variables 
 

Participants assessed the usability of the system after 
each task using the System Usability Scale (Brooke, 
1996) in its modified form, where question 8 was re-
phrased to change the word ‘cumbersome’ to ‘awkward’ 
to improve clarity for the users (per Bangor, Kortum & 
Miller, 2008). System Usability Scale (SUS) Scores 
range from 0 (completely unusable) to 100 (highly 
usable). 

 
Procedure 
 

Upon completion of the IRB approved consent form, 
participants were provided with the first task. When the 
participant indicated that they were finished with the 
task, they were give a paper version of the System 
Usability Scale. While the participant filled out the 
survey, the experimenter record whether or not the user 
was successful and reset the mouse metrics counters. 
The participant was then presented with the next task 
and the process was repeated until all five tasks were 
complete. After completing all five tasks, the participant 
was debriefed and thanked, and the browser cache and 
history were cleared in preparation for the next 
participant. 
 

RESULTS 
 

One of the participants failed to perform a single 
task, and so that data point was excluded. The remainder 
of that participant’s data was included in the analysis.  
 
Mouse metrics and success 

 
There was a significant effect of mouse clicks on 

success rate, t(29) = 4.92, p < .001, with participants 
making far fewer mouse clicks on tasks on which they 
were successful than on tasks they failed.   Average click 
data for successful and unsuccessful tasks is shown in 
Figure 1. 

 

 
Figure 1. Average number of mouse clicks for successful and 
unsuccessful tasks, with error bars being 1 SEM. 
 
 

There was also a significant effect of mouse distance 
on success rate, t(29) = 6.00, p < .001, with participants 
moving the mouse over twice as far on tasks at which 
they failed as compared to tasks on which they 
succeeded. Average mouse distance travel (in meters) 
for successful and unsuccessful tasks is shown in Figure 
2. 
 

 
Figure 2. Average mouse distance travel (in meters) for 
successful and unsuccessful tasks, with error  
bars being 1 SEM. 
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Subjective Metrics 
 
The mean System Usability Scale (SUS) score for 

each of the tasks was correlated with the mean number 
of mouse clicks per task, and also the mean mouse 
distance traveled per task.  The correlation between SUS 
scores was remarkably strong for both measures, with 
r(3) = .95, p = .014 for mean number of mouse clicks, 
and r(3) = .95, p = .015 for mean mouse distance 
traveled. These correlations are shown in Figures 3 and 
4. 

 

 
Figure 3.  Average number of mouse clicks per task as a 
function of mean SUS score per task. 
 
 

 
Figure 4.  Mean mouse distance traveled per task as a 
function of mean SUS score per task. 
 
 
 
 

DISCUSSION 
 
The results show that there is a relationship between 

subjective usability and both mouse clicks and mouse 
distance for a given task on a webpage.  

Mouse clicks may represent a reasonable proxy for 
usability, because the more links a user has to select in 
order to find the information they are seeking, the more 
likely it is that they are having difficulty finding that 
information or that they will commit an error in the 
search. The distance the mouse has traveled, while 
correlated with mouse clicks, may provide additional 
insight into usability difficulties. There is some evidence 
(Navalpakkam et al., 2013) that mouse movements tend 
to mirror eye movements. If a user is examining the 
links on a webpage and moving the mouse in order to 
make a determination of where to click (but not actually 
clicking) this would add to mouse distance but not click 
counts. Earlier research by Nacamichi, Shima, Sakai, & 
Matsumoto (2006) used mouse distance to try and detect 
extremely low usability webpages in a large sample, but 
they did not find a direct relationship. However, they did 
have some success with more complex measures that 
combined distance and speed with probable eye position 
(based on mouse position). The results presented here 
did not require any of these extra assumptions or 
calculations. 

One use of these findings would be in their 
application to the remote evaluation of website usability. 
While this study used an application installed on the 
user’s computer to monitor mouse clicks and movement 
distances, this information could also be obtained simply 
by using standard web analytics measures and 
performing some additional computations. For example, 
mouse clicks are already determined on the server side 
by counting the number of links that have been 
activated. By mapping the spatial relationships between 
various links on each of the website’s pages, mouse 
distances could also be determined, although not with 
the same accuracy as a client side application. 

One of the major weaknesses of using mouse clicks 
and mouse distance as objective measures of usability is 
that the absolute value of the number may not alone be 
sufficient in order to determine the usability of a given 
site. While individual scores may not be diagnostic, it 
appears that when data is collected over a reasonably 
large number of users and tasks, the relationship 
between these metrics is strong enough to warrant their 
use. When they are averaged over a larger number of 
users, as might be done in a web metrics remote data 
collection effort, these metrics could shed significant 
additional light on potential usability issues. 
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Zero clicks are the ideal number of clicks in order 
for a user to find important information (e.g., 
information is easily visible on the homepage so no 
mouse clicks are required). However, in high 
information sites such as shopping, this is an unrealistic 
goal. Thus, the information from this study may best be 
utilized in a comparative fashion. If two competing 
designs are being evaluated, then the design with the 
fewest number of mouse clicks and smallest mouse 
distance traveled for a set of representative tasks is likely 
to be the more usable site, even if other performance 
measures are similar. Website developers could also 
create benchmarks for the average number of clicks and 
distance per user and then use deviations from that norm 
in order to highlight potential problems, either site-wide 
or on a specific page. 
 
CONCLUSION 

 
Usability testing and the metrics derived from such 

tests (effectiveness, efficiency, and satisfaction) are the 
gold standard for determining whether or not a website 
is usable. Utilization of mouse movements and distance 
could add additional information beyond the more 
traditional measures of time and success on task.  
Further, these metrics may show promise in the remote 
evaluation of website usability, particularly as 
comparative metrics to assess multiple designs or to 
monitor the usability of a site over time as it undergoes 
normal updates and changes.  
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