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Abstract: In most of the cases usability evaluations are done by usability experts. Employing such experts
requires a certain size in business. Nevertheless users do not tolerate hard to use tools. Soin alot of small and
middle sized companies developers are forced to learn handling usability aspects. This is not much easier than
teaching usability engineers how to develop software. The usability evaluation process and its requirements also
miss usable attributes. As a solution a light weighted usability evaluation modd for software developersis cre-

ated.
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1 Modeling
Usability
Evaluations
and Usability
Engineering

One of the most com-
prehensive views is
given by Mayhew
(Mayhew 1999). As
shown in Figure 1 her
lifecycle considers all
agpects from the first
steps to the successful
ingtallation. Fulfilling
the requirements of
this lifecycle will lead
to a complex organiza-
tional structure. Fur-
ther  this process
modd does not suit
well if several aterna-
tions are probable.
These  requirements
are hard to fulfill for a
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Figure 1. Usability Engineering Lifecycle (Mayhew 1999)
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smal or middle sized company. A whole staff is
necessary to manage the various tasks. Mayhews
lifecycle is directed to usability experts or deciders
in a bigger environment that want to install an all
including usability department. This approach
seems not to be applicable for a small team of de-
velopers.

1. Know The user

a. Individual user characteristics

b. Theuser’scurrent and desired tasks
¢. Functiona analysis

d. Theevolution of the user and the job
Competitive analysis

Setting usability goals

a.  Financial impact analysis

Parallel design

Participatory design

Coordinated design of the total interface
Apply guidelines and heuristic analysis
Prototyping

. Empirical testing

10. Iterative Design
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Figure2: Usability Engineering Model (Niel-
sen 1993)

Similar to Mayhews Usability Engineering Lifecy-
cle is Nielsens Usability Engineering Model, see
Figure 2 (Nielsen 1993). At the first view this looks
like a list that has to be worked off. This is not
right. Nielsons model contains circles and feedback
paths, also, but it mentions only the components of
usability engineering. The context is assumed to be
known by the usability engineer. The correct appli-
cation does not result in a kind of lightweight
modd. On the other hand the mentioning of the
components only makes it hard for developers to
apply this modd.

Another model that is often shown in that context is
the Sar Life Cycle from Hartson and Hix, see
Figure 3 (Preece 1994). In contradiction to Nielsens

model the Star Life Cycle offers structural informa-
tion beneath the components. This model is also not
really helpful for developers. It shows only the steps
that are known from the development modds
around the term »Evaluations«. This explains not
much about how an evaluations could be conducted
easly. Hartson and Hix do not consider the Star
Life Cycle asamode for usability evaluations or for
usability engineering. The focus is on an aternative
to the waterfall or spiral mode for development
purposes since those models even do not mention
evaluations or the term »usability«. So the Star Life
Cycle is no solution for the problem mentioned
above.

Further approaches to model usability engineering,
usability evaluations or usability testing are shown
by Rubin (Rubin 1994), Constantine and L ockwood
(Constantine and Lockwood 1999), Dumas and
Redish (Dumas and Redish 1999) and others. The
approaches that show usability testing only are not
discussed separately since thisis only one aspect we
want to cover.

2 Terminology

Before our approach is presented some terms should
be determined. The first thing that is interesting is
the weight of a model or a process. Some processes
like eXtreme Programming (XP) or Hacking are
considered as lightweight models. The counterpart
to these one are modds like the waterfall and the
spiral model, also the Rational Unified Rrocess
(RUP). The difference is the flexibility the process
alows to its users (Eckstein 2000). Applying the
waterfall model means to march one time from the
first phase to the last one. Errors are hard to correct
since it is allowed to go back only one stage if nec-
essary. Practice shows that is often helpful to go
back further. As a second criterion the quota of
work is taken that counts for fulfilling the require-
ments of the model in relation to the work that is
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on the mentioned usability models
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Figure 3. Sar Life Cycle [Pre 94]

Mayhews usability lifecycle and
Niesons usability  engineering
. model are heavy weighted models.
R t
quez:;lecmat?gns Our presented mode offers a lot of

liberties (see section The Eight
Phase Pattern). It contains struc-
tural information but does not hin-
der to go back if it is necessary. This
enables to decide nearly free how to
combine phases. Since nearly no
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work has to be done to fulfill the models require-
ments we tend to classify it as a lightweight modd.
The next topic are the usability terms. Usability
engineering includes every activity that is related to
any stage of the product development to improve the
usability properties. The term stands for a kind of a
superset of workings and measures around this
issue. For the purpose of evaluating results such
models are to broad. Sub terms are Usability
Evaluation, Usability Inspection and Usability
Testing. Usability evaluation is one component of
usability engineering that is realized by usability
inspections and usahility testing. Further compo-
nents of usability engineering are task analyses,
requirements engineering and others that are not
considered here. Usability Testing means to test
artifacts with testing persons. The artifacts can be
software prototypes but also early paper and pencil
mock-ups. An usability ingpection is done by com-
paring artifacts against requirements, checklists or
giving them to an expert review. See Figure 4 for a
all-embracing view.

Usability
Testing

Usability
Inspection

Figure 4: Layers of Usability Terms

The last term that should be ex-
plained is »eXtreme«. The term
eXtreme Programming (XP) is cre-
ated by Beck in 1998 (Beck 1998).
The consultant Beck became en-
gaged in the Payroll Project at
Chryder, a project that should sub-
stitute the 15 different payroll sys
tems that were running concurrently
to that time. The project suffered on
classical software engineering prob-
lems. This could be turned around

with a set of innovative methods Beck introduced.
XP breaks with some established rules. The follow-
ing shown approach is not as radical for usability
engineering as Becks approaches are for software
engineering. The term extreme is adapted to ex-
treme evaluations since our approach wants to en-
able more agile workflows, also.

3 TheEight Phase Pattern

To be understood easily by developers the ap-
proaches is designed as a modd that is known in
that domain. Although the former waterfall model
due to Boehm has some disadvantages it is really
easy to understand and well known by software
developers. For usahility evaluations it is no prob-
lem to purge the prevention to go back only one
phase (Gellner 2000). Our eight phased modd is
shown in Figure 5.

'I Determining testing targets | ¥

Choosing testing methods | 3

Developing testing material |-*

Planning and organization |

r—
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Figure 5: Eight Phase Pattern

Since it is part of a pattern language for extreme
usability evaluations it is called Eight Phase Pat-
tern. The pattern aspect can be ignored in this con-
text. For further information see (Gellner 2003a).

Beneath the information, what subtasks has to be
fulfilled also structural information are given. It is
possible to go back as far as necessary at every time.
In comparison to software development one cycle
through the Eight Phase Pattern is a smaller task

% Exploration Test

Validation Test

Figure 6: Integrating the Eight Phase Pattern
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than one cycle in waterfall model for development.
There one cycle stands for developing a whole re-
lease. Figure 6 shows the reations between the
Eight Phase Pattern and the waterfall based devel-
opment (based on ). In the same way the integration
of tests can take place by other development ap-
proaches (spiral model, incremental model, object
oriented model etc.).

In contradiction to some other models the Eight
Phase Pattern contains no component that limits the
usage in external projects. The scenario of external
consultants or usability expertsis covered as well as
in-house evaluation.

4 Applications

An important motivation for developing the Eight
Phase Pattern was the fact that none of the existing
models was suited well nor to categorize products
for supporting usability evaluation neither to de-
velop them. So the Eight Phase Pattern can be seen
as a process pattern (take it asis and word dueto it)
and as a development concept (take it and cover
every phase with tools). Nidsens modd (see
Figure 2) for example contains several points (par-
ticipatory design, prototyping and others) that are
hard to map into software tools, whereas every point
in the Eight Phase Pattern can be seen as a compo-
nent in a workflow management tool (represented in
the most primitive case at least as wizards).

In comparison to software development we are
nearly speechless if tools are methods have to be
judges. In software development we can easily as-
sign a tool to a certain phase in the waterfall view
(IDE - implementation, UML-Painter — analyz-
ing, specification, CASE Tool — spanning phases).
This works even if the waterfall is not the underly-
ing model. The Eight Phase Pattern enables such a
communication for usability evaluations (see Figure
7.
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Figure 7: Categorizing Tools

It is aso possible to analyze the costs that was
caused by the works for each phase, see Figure 8.

This data can be used to compare with other labs to
increase efficiency. Further it allows to see what
areas or phases are not covered with tools.
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Figure 8: Rating Performance per Phase

Our intention to find approaches for software sup-
port led to a set of tools. Until now there are ap-
proaches and solutions for the phases 2 to 7. Tools
that support phase embracing evaluations are con-
sidered as Computer Aided Usability Evaluation
Tools (CAUE). Thisterm again is created similar to
the term Computer Aided Software Engineering
(CASE).! Our most powerful approach ObSys com-
bines the methods

B Event Logging (using predefined short cuts

manually to save observations)
B Event Recording (capturing automatically
the message queue of an operating system)"

B Video Recording

B Screen Capturing
Especially event recording has a high potential to
automate product or prototype based usability
evaluations (As known by usability experts it is to
late to start with evaluations when there are pre-
releases. But thisis not the only method we recom-
mend.). The events are saved in databases and can
be processed with SQL to find striking datasets (see
Figure 9.
More concisdy is our visualization caled
MouseMap. This multidimensional representation
allows to watch the events graphically. The direc-
tion of mouse moves is visualized color gradient,
clicks are pointed as round dots and the speed is

"In literature there is also mentioned the term Com-
puter Aided Usability Engineering (CAUSE). At
the moment we see no basis for such a compre-
hensive demand.

" At the moment determined to Microsoft Systems;
beneath the ObSyS Tool we have a VNC-based
solution that works on all platforms that be con-
nect to the internet
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indicated by the thickness of the lines (Gellner and
Forbrig 2003, Gellner 2003b).

=1Dx|
ZEITPUNKT MESSAGETYFPE|PARAML  |PARAMH | =
00:00.43.23716 512 229 382
00:00.43.23 795 512 229 382
00:00.43.23 795 512 229 382
00:00.43.23:873 512 229 383
00:00.43.24:023 512 229 383
00:00.43.24:023 512 229 383
00:00.43 24420 A12 229 393
00:00.43 24420 A12 229 393
00:00.43 25:091 266 283 1
000043 25:107 512 229 393
000043 25:201 257 283 1
00:00.43 25310 512 230 393
00:00.43 25:326 512 230 392
00:00.43 25:341 512 230 390
00:00.43.25:373 512 232 386
00:00.43.25:388 512 236 366 —l
00:00.42.25:810 512 330 759 ;I

Figure 9: List with recorded events

MouseMaps summarize to an image what as a video
sequence has to be watched as long as it took to
record it, see Figure 10. On the other hand sdlecting
to much events for a MouseMap are to complex to
be analyzed qualitatively .

Figure 10: MouseMap

At the moment the error detection is not automated.
An easy way to find error »candidates« is given
with the time series of the events. If the time differ-
ences are visualized peaks can appear. Assumed
that an user acts with a personal workflow a peak
can indicate atool based problem (but also someone
asking something are ' se).
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Figure 11: Differences between events

In an usability evaluation session all interruptions
(reading scenarios, getting explanations etc.) are
documented. So it is easy to distinguish between
deflections and other sources for peaks.

The shown scenario in Figure 11 was observed by
editing paragraphs in WinWord with built-in prob-
lems. Around the half of the peaks were caused by
reading the scenario items. The other peaks indicate
indeed problems. Analyzing six (x 3) exact posi-
tions in a 10 minute scenario is much more easier
than watching the scenario three times on video to
find fairly the same positions.

5 View and Further Work

For finding the described tools (and others) the
Eight Phase Pattern was a helpful and effective
approach. Further tools can be deduced and have to
be realized. The most important step is the imple-
mentation of the observed error patterns for auto-
mating the detection. As a result the evaluator
would get video snippets with relevant scenes and
MouseMaps with the happenings around the error
situation. Based on that material the evaluator must
decide what steps has to be done next. A high
amount of the time consuming summarizing and
finding of the relevant positions were eiminated.
With the shown approaches even software devel op-
ers would be able to conduct usability tests and to
evaluate the results. Other focuses are on the first
phases. In the next month a tool for selecting well
suited methods based on the algorithm in (Gellner
2002; Gellner 2003a) will be compl eted.

With the MouseMap visualization we found some-
thing like a body language users show by working
with mice and keyboards. We assume that there are
much aspects beyond smple causdlities like Fitt's
Law or the Steering Rule that can be investigated
morein detail.
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