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One of the biggest problems with ubiquitous computing (ubicomp) systems is that we do not have standard, accepted ways of evaluating them. The reason is that we have not found ways of adapting our evaluation techniques for “standard” or non-ubicomp applications to ubicomp systems. Why do we need to adapt these techniques? Why can’t we simply apply them?

Ubicomp systems differ from standard applications in (at least) the following ways:

1) Greater physical space the system operates over

2) Greater availability of the system over time

3) Larger number of people the system is supporting interactions with and between

These differences make it very difficult to evaluate ubicomp systems. For example, one common evaluation technique is to bring users into a laboratory environment and observe them (using video cameras, microphones and instrumented computers) as they interact with a desktop application. However, ubicomp systems can rarely be instantiated as desktop applications and often require users to be mobile. To adapt this technique for a ubicomp system, one would have to instrument the entire physical space over which the system is running, with cameras, microphones and instrumented devices.

One important evaluation metric that applies to both standard applications and ubicomp systems is that of predictability. A system is predictable if the user can determine what the effect or impact of a future input/action would be. This is of great importance in ubicomp systems where there is a greater potential for unpredictability, as seen by the user. This is due to the fact that ubicomp systems often adapt their behavior according to the context of use, including such things as the user’s location, identity, orientation, proximity to other devices and people, and current weather and time. Even if a system adapts its behavior according to a well-specified algorithm, if the user cannot deduce that algorithm or understand why the system behaves in a particular way in one situation and in a different way in a seemingly similar situation, the user will be confused.

One suggested method for evaluating ubicomp systems is to test for predictability. Because ubicomp systems differ from the standard applications in the dimensions of time, space and user population, as listed above, predictability could be tested on a nearly complete system by observing users in a completely instrumented space as they interact with the ubicomp system. However, this can require quite a significant effort and it’s not clear whether the results could impact the system design if the system were almost complete. Here are some additional ideas for evaluating predictability. 

Without an instrumented space, evaluators can follow users around as they interact with the system and occasionally interrupt them to ask whether they understand what the system is doing and whether it did what they thought it would given the user’s interaction. Alternately, a technique commonly known as a “beeper study” could be used. With this technique, users carry around a pager and are occasionally interrupted with a pager with a series of questions about their situation, the system state and the system’s response to their input. This way, users wouldn’t feel like they are being watched at all times and may be freer to express themselves.

If an instrumented space is available and is appropriate for the ubicomp system, predictability can be measured without having a nearly complete system. A “Wizard-of-Oz” technique can be applied. With this technique, a system expert watches as the user interacts with the ubicomp system and the context of use changes and fakes the system output for the user. From the user’s standpoint, they may or may not know that the output is being faked. From the system designer’s standpoint, it allows designers to obtain feedback on their system without having to completely implement it. Afterwards, an evaluator can walk through the video/audio/interactions with the user and ask them specific questions about predictability.  This can also be used in combination with the previous techniques: having an evaluator follow a user or providing a user with a pager to obtain real-time feedback.

