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With a focus on ecological validity and behavioural measures, our interest is in reality testing of applications 
based on new or emerging technologies. In particular, mobile and entertainment applications are simply not 
amenable to classic laboratory testing. Furthermore, standard usability measures of efficiency and 
effectiveness are not always relevant to these new situations and environments. The challenge is to balance 
the desire to isolate the effect of individual variables against the business demands of providing meaningful 
(ecologically valid) and timely feedback to development groups. Another significant issue in usability testing is 
identifying behavioural measures that capture the right phenomena and yield the information required. Finally, 
many of the domains of greatest interest are exactly those that have the most severe restrictions on industrial 
confidentiality.  Thus, our opportunities to learn from each other are substantially reduced. 
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Projects involving mobile and/or novel technologies tend to severely challenge our ability to design ecologically 
valid [2] usability tests. In this paper, we discuss two recent examples of such projects that we have worked on. 
One concerned a walkie-talkie-like service running on cell phones, and the other was destined for home 
entertainment.  Both were tested at an early stage of design and both were new to the world, so our tools were 
non-existent or unreliable prototypes. In addition, due to the novelty of both products, participants were completely 
unfamiliar with the functionality and features these provided. 

The difficulties of obtaining valid user opinion/acceptance data on novel and mobile products are as real as 
obtaining reliable performance data. Very little is available on this subject in the public arena [4][12]. One major 
challenge is to create the ‘right’ usage context(s). For example, the problems of obtaining data from tests of mobile 
usage are rarely solved by using a mobile usability laboratory and conspicuous video/audio equipment. Setting up 
varying ‘realistic’ conditions such as differences in lighting, in noise levels, or in the degree to which space may be 
crowded, is almost impossible in the laboratory. Yet, when the technology under scrutiny is not already available in 
the market place, it may also be impossible to field test reasonably advanced prototypes. Often it is even hard to 
know or predict the kinds of behavioural performance data one should collect, and short of performing longitudinal 
studies, it is unlikely that the data would reflect actual future usage patterns because people’s usage habits change 
as they evolve.  
 
In one set of experiments seeking to determine people’s tolerance for delays in a push-to-talk technology over a 
cellular network, we imagined how people would respond in behaviourally measurable ways when their level of 
tolerance was exceeded. As is customary in psychology, we thought we could identify the point at which ‘enough is 
enough’ where people lose their patience with a system characterized by highly variable delays. The product was a 
new-to-the-world cellular service that enabled users to enjoy walkie-talkie-like capabilities from their cell phones 
[e.g. 9].  Users could press a cell phone button to initiate a 2-way voice call with a pre-determined destination.  The 
push-to-talk over cellular (PoC) service is analogous to a voice version of Instant Messaging.  Unfortunately, the 
nature of the PoC implementation meant that a response time delay of as much as 20 seconds might ensue after 
the initial button press.  We asked two important questions: first, would users find a response time delay of that 
magnitude acceptable, and second, would they tolerate huge variability in the system response time?  Emergency 
response workers were among the intended audience for the service. Clearly, much of their work is performed 
under very stressful time- and safety-critical circumstances. 
 
We predicted that ‘impatience’ would manifest itself in rapid, repeated button presses. Thus, the tolerance 
threshold could be measured by logging button presses and observing the function of these over a range of 
different delays and by using different scenarios in which the participants were co-actors. In order to log the button 
presses and identify the threshold-function, and because it would be impossible to test the product in real-life 
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emergencies, we were forced to carry out the tests in the laboratory [5][6]. In order to observe differences in the 
patterns of button presses, we tried artificially to create situations that would be perceived as ‘critical’ or ‘uncritical’. 
These attempts completely failed. Even priming our university participants by showing a very dramatic, realistic 
video clip before commencing the task to get them excited, did not evoke the predicted responses. The 
‘conversation’ in which the participant was subsequently to engage using the technology was crafted to suit the 
particular situation depicted in the video. Yet, participants never exhibited the predicted behaviour [7] although such 
priming has been successfully used by social psychologists for decades. It is unclear if this lack of success is due 
to our choice of behavioural measure – we have no evidence suggesting that impatience is actually expressed via 
increased button presses – or if it is simply due to the sheer artificiality of the laboratory setting.  
 
In another set of experiments we tested a novel type of digital TV service offered over telecommunications 
networks as opposed to cable or satellite [e.g. 3].  While the new implementation promised hundreds of channels it 
also meant that users could expect delays of as much as 10 seconds when changing channels by pressing a 
channel up or down key [8].  Thus, we were again faced with a new service unknown to users, and again the task 
was to determine the point at which users will lose their patience. As before, our challenge was to identify one or 
more behavioural measures that would capture the difference between a relaxed and patient user and an annoyed, 
impatient user.  

Since our first set of experiments showed that people either did not reach that level of annoyance at which their 
loss of patience becomes obvious, or they were too polite to show it, we knew that even artificial situations 
depicting very serious emergencies would not work, and that we would not be able to observe the behaviour we 
had identified as being indicative of such a change. Instead of attempting to predict changes in users’ behaviour 
and collect behavioural data, we decided to vary the delay times systematically between and within blocks of trials 
so that delays were constant in some trials and variable in others. After each trial, which comprised 15 channel 
switches, we administered a set of standard Mean Opinion Scores (MOS). On one half of the occasions, 
participants entered the number of a channel highlighted on the screen, and on the other half, they stepped to the 
highlighted channel by using the up or down key. They then watched the relevant program for a few seconds 
before the experimenter, who controlled the program, moved to the next stimulus, again a certain channel 
highlighted on the screen. As the delays increased, user satisfaction dropped, but there was no difference between 
variable and constant delays. Thus, we learned very little about the point at which people lose their patience with 
variable and/or very lengthy delays in the system response time.  

We believe our spectacular failure may largely be due to the lack of ecological validity, or face validity, a factor that 
has long been recognized as a major challenge in experimental laboratory research involving thinking human 
beings [10].  The fact that participants agree to take part in an experiment, go to a laboratory to perform certain 
more or less meaningless actions, are observed throughout a session, and are paid at the end, is known to impact 
motivation [1]. Participants typically try to guess the experimental purpose and behave in ways they believe will 
support the experimenter’s hypothesis as well as trying to impress the experimenter by performing as fast and 
accurately as they possibly can, which may say nothing about the same unobserved behaviour performed in a 
natural setting. These add up to what Orne [10] called “demand characteristics”. Availability of sufficient monetary 
and human resources can occasionally alleviate some of the artificiality of laboratory research, especially in 
research involving time-, safety-, or mission-critical applications, for example studies of passenger evacuation in 
large aircraft [e.g. 11]. Performing ecologically valid and reliable laboratory research that can effectively generalize 
to field settings with limited resources and short time frames remains a significant issue for human factors 
research. 
 
Critical issues we would like to discuss 
 When new applications/new products have no precedents and there are no ways to test using similar products 

or services, how do we decide what to measure? 

 How to we meet the challenge of mimicking a small mobile device with a novel service that is not yet available? 

 What kinds of data should ideally be collected in environments such as those described here?  

 How can we be sure the data we decide to collect are meaningful and able to address the topic under 
consideration? 

 How might we provide indicators of future commercial success in addition to gathering valid usability data 

 How can we make up for a definite absence of ecological validity when we are forced to test products/services in 
a lab? 
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