Human Computer Interaction – Usability Factors


Some Usability Factors

This is a brief list of factors that can influence how successfully people interact with computer systems. I’m not claiming it’s anything like a complete list, so you’re welcome to add to it. Some of these factors will be irrelevant for many systems. Which factors are important depends on who the users are, and what the system is for. You can’t optimise everything, so you have to make trade-offs. You also have to make trade-offs between the functionality you provide and the usability of the interface. For a more sophisticated approach, look at Thomas Green’s Cognitive Dimensions framework for analysing the usability of systems for creating complex artefacts such as programs.
Speed

· Speed with which experienced users can carry out tasks (Which tasks are important? After how much experience? What formal training have the users had?)

· Speed with which new and inexperienced users can carry out tasks

· Amount of effort involved in making local changes to a large information structure
Accuracy

· Precision with which users can perform actions

· Ease of performing an action with sufficient accuracy to accomplish one’s objectives

· Speed and accuracy with which users can perform the required physical movements

· Speed – accuracy trade off for tasks requiring fine control

Making Errors

· Likelihood that the user will choose the wrong action to perform (Which actions?)
· Likelihood that the user will fail to recognise or remember how to perform an action

· Likelihood that the user will perform the wrong action through a physical slip or mistaking similar objects

· Speed – error rate trade-offs achieved by practised users

· Time and difficulty involved in correcting mistakes (Which mistakes?)
Action Selection

· Ease with which users can identify what (sequences of) actions they have to carry out to perform their tasks 

· Ease with which users can determine how to perform individual system actions, locate the necessary controls, and figure out how to use them (Which actions? After how much training and experience?)

· Extent to which using standard actions to do things the ordinary way is easier than using advanced features or changing parameters to achieve a wider range of results or more sophisticated results

· Ease with which users can suspend tasks and return to them after doing something else

· Extent to which the users are forced to make decisions before they have all the information they require
Mental Load

· Extent to which users have to perform hard mental operations to use the system

· How much (and what) situation-specific information the users have to remember in order to carry out operations (Rather than static knowledge of how to use the system – see Learnability)

Feedback

· Feedback shows relationship between action and response

· Precision and reliability of feedback

· Feedback arrives in time to enable correct informed choice of the next action

· Feedback enables smooth real-time control

Consistency

· Features of system are self-consistent (How much can the users infer about how to use features of the system from knowing other parts of the system?)
· Features of system are consistent with other comparable systems (cf Making Errors & Learnability)

· Controls afford the actions they can perform

· User actions produce the system actions the user expects

· Stimulus-response compatibility

· Metaphors create appropriate expectations about functionality and interaction mechanisms

Learnability

· Extent to which the system can be figured out by a user with no previous experience

· Extent to which using the system relies on particular prior experiences or cultural expectations

· Extent to which system relies on the users remembering commands, etc, rather than recognising cues that remind them of what they can and can’t do

· Speed with which a user can learn to use the system (to a particular level of performance, given a particular level of prior experience)

· Extent to which learning advanced features is harder than learning standard features

Transparency

· Extent to which the objects and actions in the system correspond directly to the application-domain objects and actions users want to think about
· Extent to which users can use the system while thinking in application-domain terms

Information Perception

· Ease of perception of identities or magnitudes or general characteristics

· Ease of perception of exact details

· Ease of perception of significant or unusual situations (or that there is an unusual situation)

· Ease of picking out features showing critical information from other features of the display

· Likelihood of perceiving information wrongly

· Extent to which the display distorts the information

· How complex and space-consuming is the visual representation of information needed to convey a particular meaning
· Extent to which the display facilitates direct perception of comparisons

· Extent to which the display facilitates working out in what order to read it
· Speed with which desired information for a task can be extracted from the system (Which tasks?)

· Extent to which information that can be perceived directly from a display is what the users need to know for a task (so they don’t have to reason about how to interpret it or learn a lot of translation rules)

· Extent to which the users can have all the information they need for a task available at once

· Ease with which parts of a large information structure (such as a program) can be juxtaposed or compared

· Extent to which users can see how each part of a large information structure (such as a program) relates to the whole
· Extent to which the dependencies between parts of a large information structure (such as a program) are visible
Information Flow in Real Time Systems

· Information flow is slow enough to enable users to assimilate what they need to perform the task

· Information flow is fast enough to engage the users’ attention

· Information flow is under the users’ control

· Information flow rate doesn’t cause excessive stress

· Information flow rate is appropriate to make using the system enjoyable

· Frequency of attention to system required for efficient and safe performance

· System alerts users to an interesting or dangerous situation through some sort of alarm

· System interrupts users’ attention to tasks requiring concentration

· Environment disturbs users’ concentration

Physical Usability

· Level of visual acuity, hearing, motor control, reaction speed, etc, required to use system (How well?)

· Users are able to look at a display, hear, speak, use hands, etc, in situations where the interface is used

· Distance, angle, etc, at which users can reliably perceive the information they need or use the system

· Environment of use allows hardware to be used with sufficient precision and without wearing out or failing

· Work setup is comfortable, safe, and doesn’t cause health problems
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