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ABSTRACT

Usability evaluation can be a valuable tool for analyzing and improving computer software.
Various usability evaluation methods have been developed in the fields of human—-computer
interaction and software ergonomics. Although there are several useful methods available,
designers or engineers engaged in usability evaluations should really select the most suitable
methods for each specific system being evaluated. Even different systems within the same
organization may require different evaluation methods to maximize the quality of the data
obtained from each evaluation. In this paper, the taxonomy of evaluation methods based on
the development life cycle is presented and comparative analysis between methods is
performed. In addition, the implications for selecting appropriate usability methods and using
them collectively are discussed.
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<E 1> ANTHY FEF/10 B e F7h s

Human Factors Lifecycle | Usability Eng. Lifecycle Methods for Usability
(Manici & Teorey, 1988) | stages (Nielsen, 1993) Measurement and Evaluation

» Consider the larger context | * concept test, * interviews
» Market Analysis » Know the user » psychological scales
» factor analysis

» Feasibility Study » Competitive analysis » comparative analysis
* Requirement Definition » Setting usability goals » usability specification
* Product Acceptance » Participatory design
Analysis » HTA, GTN, 0OSD, GOMS,
» Coordinated design of the » TAG, CCT, link analysis etc.
* Task Analysis total interface » Standards
» Guidelines and heuristic » expert review, checklist
» (zlobal Design analysis * heuristic evaluation
» Prototype Construction » Prototyping » simulation trials
» iterative laboratory experiments
» User Testing and » Empirical testing » thinking aloud
Evaluation * constructive interaction
» walkthroughs with actual users
» System Implementation » autologging
»user’'s attitude, questionnaire
* Product Testing » physiological analysis
» Empirical testing » TLX

* User Testing
» impact analysis
» Update and Maintenance » Iterative design » design rationale
» follow-up study
» Product Survey + Collect feedback from
field use » field study
* hot line
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<38 2> {7 AFEe &% (McGrath, 1994)

1. Fields strategies

2. Experimental strategies

» Field studies
Ethnography and interaction analysis
Contextual inquiry
* Field experiments
Beta testing of products
Studies of technological change

3. Respondent strategies

» Experimental simulations

Usability testing

Usability engineering

» Laboratory experiments

Controlled experiments

4. Theoretical strategies

» Judgment studies
Usability inspection methods,
e. g., heuristic evaluation
» Sample surveys
Questionnaires and interviews

» Formal th

eory

Design theory, e.g., Norman's 7 stages

Behavioral theory, e. g., color vision

» Computer

<E 3> ARRA "HUF Bed) Aud Hi

simulations

Human information processing theory

Advantages of task analytic models

Disadvantages of task analytic models

» can limit designs to psychologically
plausible alternatives;

» can be used to decide between two
alternative interface designs;

» can estimate performance times for
specified tasks;

» can indicate "hot spots” where interface
errors or delays can be expected;

» can contribute to the development of
training programs.

» Assume error—free interaction;

» Most are time consuming,

» Most require specialist psychological

knowledge.

Advantages of heuristic evaluation

Disadvantages of heuristic evaluation

» quick to perform,

» relatively inexpensive;

» evaluators can be used to suggest possible
solutions;

» uncover lots of potential usability defects.

> several evaluations must usually be

performed for maximum benefit;
» ideally done by experts;

» evaluators can have biased views;
» can be difficult to distinguish between

trivial and
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Advantages of cognitive walkthroughs

» allows detailed usability insight early in the

project,

allows evaluation of competing solutions
before development begins;

forces the evaluators to consider the
background knowledge and environment of
the intended users;

provides a method of mediation between
the requirements and the development sides
of the design team.

- [
Disadvantages of cognitive walkthroughs

»only a small sub-set of tasks can
realistically be evaluated;

» requires knowledge of cognitive science
terms, concepts, and skills;

> task selection can be problematic;

» can lead to suboptimal or erronecus
solutions;

» does not provide a global view of the

interface.

Advantages of thinking-aloud protocols

Disadvantages of thinking—aloud protocols

requires little training so designers can
perform evalualions;

provides qualitative data about the users’
cognitive processes;

data collection is fast.

» thinking-aloud is unnatural to most
people;

» analysing results can be difficult and time
consuming;

» value depends on analyst’s skill and
knowledge;

» may not provide accurate descriptions of
what is happening.

3

>

>

>
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>
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Advantages of video recording

powerful method for persuading developers
that usability problems do exist;

uscful as a backup when events become
too quick to record in real-time,

can be shown to users (retrospective
think-aloud protocols) or to independent
observers;

Advantages of software logging

completely unobtrusive to subjects;

data is highly accurate (e.g. time stamps);
cheap (except in terms of disk storage);
uscful for recording longitudinal data about
user performance.

Disadvantages of video recording

» data analysis i{s time consuming;

» technique 1s highly intrusive;

> difficult to synchronise video sources with
other sources such as audio and software
logging data.

Disadvantages of software logging

» generates large quantities of data;

» data events recorded are low-level;

. » sometimes difficult to work out user

. actions and motives from recorded events.
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