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zed using the concepts of a context model and a set of USEPACKSs (Usability Engineering Expe-
rience Package).

The REUSE system (Repository for Usability Engineering Experience) provides four compo-
nents for manipulating USEPACKSs and context models, shown in the architecture depicted in Fi-
gure 1. The components of REUSE will be discussed in more detail after introducing the con-
cepts of USEPACKSs and context models. We differentiate between two virtual roles played in the
utilization of the REUSE system: readers who search, explore and apply USEPACKSs and authors
who create, compile and organize USEPACKSs.
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Figure 1: Architecture of REUSE

3.1 The USEPACK concept

A USEPACK is a semi-formal notation for structuring knowledge relating to HCD activities. It
encapsulates best practices on how to most effectively perform certain HCD activities and inclu-
des the related artifacts like documents, code fragments, templates and tools that facilitate the
compliance with the best practice described.

A USEPACK is structured into five sections:

* The core information permits authors to describe the main message of a USEPACK. It is or-
ganized according to the pyramid principle for structuring information [18]. The information
first presented to the reader has a low level of complexity, allowing the reader to quickly decide
if the USEPACK is worth further exploration. With further reading, the degree of complexity
rises, introducing the reader to the experience described. The core information section inclu-
des the fields title, keywords, abstract, description and comments.

* The context situation describes the development context related to the experience in question.
The context situation is generated by using the context model, allowing the authors and readers
of USEPACKSs to utilize a shared vocabulary for contextualizing and accessing USEPACKs.
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* A set of artifacts, such as checklists for user profile analysis or templates for usability test
questionnaires, facilitates the efficient compliance with the best practice. They represent an
added value to the readers of a USEPACK. Artifacts allow readers to regain time spent on ex-
ploring the package by using the supplied artifacts to simplify their work.

¢ A set of semantic links pointing to other USEPACKSs or external resources which, for example,
support or contradict the best practice described. By interlinking USEPACKSs and connecting
them to external resources, like web pages, a net of related experiences can be created to pro-
vide more reliable information than through the isolated sets of USEPACKs.

* The administrative data section is used to store data like the author(s) of the package, the date
of creation, access rights and statistical data such as the number of accesses to the package and
auser rating.

3.2 The context model concept

The context model serves as a template to construct the context situation for USEPACKSs - a se-
mi-formal description of the context in which the information of a USEPACK can be applied. It
is organized in a tree structure, divided into sections which contain groups of context factors. On
the one hand, authors can use the context model to easily construct a description of the context in
which the information of a USEPACK can be applied by selecting appropriate context factors
from the model. On the other hand, readers can use the context model to specify a context situati-
on which reflects the development context for which they need support in the form of USE-
PACKs.

Currently a context model containing the following five sections is used:

* The process context section provides context factors to describe elements of the development
process used, such as process phases (e.g. ‘User Interface Design’) as well as roles (e.g. ‘Usa-
bility Engineer’) and deliverables (e.g. ‘User Interface Styleguide’) related to the experience
in question.

* The project context section provides context factors to describe project constraints like the size
of the development team, budget or project duration which are related to the experience cited.

* The domain context section provides context factors to describe elements of the domain rela-
ted to the experience described. Top-level context factors of this section specify domains in
terms like ‘home entertainment systems’ or ‘car driver assistance systems’, which can be sub-
sequently refined to capture more detailed domain attributes.

* The technology context section provides context factors to describe features of technologies
related to the experience described like ‘gesture recognition’ or ‘speech input’.

* The quality context section provides context factors to describe quality factors of standards
(e.g.1S09241-11 [19] with quality factors such as self-descriptiveness or error tolerance) rela-
ted to the experience in question.

Users never work directly on the context model, instead they manipulate the model by interac-
ting with components of the REUSE system. These components hide much of the complexity of
the context model and provide appropriate means for the manipulation of each section of the con-
text model.

3.3 Components of REUSE

The USEPACK editor component makes it possible for authors to create a new USEPACK, to de-
lete packages and to change or comment on existing packages. To support this task, the editor in-
cludes specialized assistants for work on the related sections of a USEPACK.

The USEPACK explorer provides different views of the set of USEPACKSs available and vari-
ous filters to facilitate convenient browsing and retrieval of those USEPACKSs. The USEPACK
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explorer facilitates the search for USEPACKSs that share certain context factors specified by the
reader. An example for one of these filters is the process context filter, which builds a graphical
representation of the HCD process model defined in the process context section of the context
model. By directly selecting process elements in the graphical representation, the reader can ea-
sily create a context situation for a query.

The context model manager component enables users to edit and extend the currently used
context model with new context factors, e.g. to adapt REUSE to new process models or applicati-
on domains. By this means, the REUSE module and the underlying models about processes, pro-
jects, domains, technologies and quality standards can be evolved in concert with the growing
amount of experience to meet the needs of the organization.

The USEPACK servlet displays USEPACKSs on a standard web browser in read-only mode and
allows convenient browsing of the net of linked USEPACKGs.

3.4 Use Cases for the REUSE system

The following two use cases show the utilization of the REUSE system.

3.4.1 Use Case 1: Capturing an hew experience

A usability expert of a development organization conceived a new approach for efficient perfor-
mance of cognitive walkthroughs in large software development projects, called the streamlined
cognitive walkthrough method. He captures his experience by using the USEPACK editor to ge-
nerate and describe a new USEPACK. Table 1 shows an excerpt of the information which is to be
recorded in this USEPACK.

Table 1 : Sample excerpt of the information of a USEPACK

Title: Performing streamlined cognitive walkthroughs (SCW)

Abstract: Contains a short outline of the advantages of the SCW over the original cognitive
walkthrough

Description: Contains a description of the SCW and its four ground rules.

Artifacts: Contains a template for the agenda of a SCW session, a template for recording the criti-

cal output of a SCW and a document describing the details of the SCW method.

Context- Situation: ~ The described experience is linked to the process phase ‘User Interface Design and Eva-
luation’ and the process step ‘Iterative User Interface Walkthroughs’ as well as to the
process phase ‘Evaluation an tests’. Furthermore the experience was gained in a large
development organization with a large development team. In the context situation of
this USEPACK these context factors are marked.

Figure 2 shows the how the core information section and the artifacts of the USEPACK are pre-
sented in the USEPACK editor. Figure 3 shows how the description of the context situation is
done in the USEPACK editor. The user can visually manipulate the context situation by using
controls like check boxes and sliders - no textual input is required.



Computer Aided Improvement of Human-Centered Design Processes 381

R T T T

-
ML ]

r=ry

Pl e E[=]= n | bTul [&] 6

Figure 2 : Editing the core information Figure 3 : Editing the context information

3.4.2 Scenario 2: Reusing an existing experience

A usability novice within the development organization has to perform a streamlined cognitive
walkthrough because the usability expert is not available in his project. In order to look for expe-
riences how to perform this task he utilizes the USEPACK explorer to search for adequate infor-
mation. Starting with the graphical overview of the usability process model, he focuses on expe-
riences in the field of iterative user interface walkthroughs by selecting the process step ‘Iterative
User Interface Walkthroughs’ in the process context filter. As a result the USEPACK with the tit-
le ¢ Performing streamlined cognitive walkthroughs’ is shown to him. By exploring the USE-
PACKSs core information and its context situation he can easily decide if this USEPACK is useful
in his development context and he can exploit the USEPACKSs artifacts to perform streamlined
cognitive walkthroughs. Later on he is able to extend the existing USEPACK by adding his own
experiences.

In this way an organization is able to augment its development processes with REUSE to faci-
litate an organizational learning process in HCD.

4 Evaluation

A formative evaluation [1] was conducted in order to gain feedback about the usefulness of the
functionality of REUSE and the usability of its components. Thinking-aloud [21] was selected as
test method.

4.1 Participants

Six participants who were selected to cover several roles of potential users of the REUSE system
were identified for the evaluation. The group consisted of one usability engineer, one user inter-
face designer, one usability inspections specialist and three Ul developers, each with professio-
nal experience in the development of highly interactive systems.

4.2 Procedure

First, the participants were allowed to play and experiment with the system for some time. Then
the participants had to read a global scenario introducing them to the test tasks. The next steps in-
cluded reading the three main test tasks. To fulfill these tasks, the participants had to make exten-
sive use of all the features and components of REUSE.



382 Eduard Metzker, Michael Offergeld

A usability lab was deployed to simultaneously record the interactions on the screen, the parti-
cipant and the comments from the participant. After all usability test sessions had been perfor-
med, we analyzed the video tapes and documented the usability problems, new design ideas and
suggestions for improvement identified by the participants during the operation of REUSE.

4.3 Results

In the first phase of exploration of the system some participants encountered difficulties in un-
derstanding the concepts of context models and context situations. However, these difficulties
disappeared when the participants were introduced to the system by reading the scenarios and
test tasks. All participants were able to completely solve all test tasks without interventions by
the test staff.

Most usability problems were caused by the context model manager component. This compo-
nent offered the users only a low level of abstraction concerning the concept of the context mo-
del. For the related activities of maintaining and extending context models the users demanded
for a more proactive support.

No major usability problems were discovered in the USEPACK editor. Users easily construc-
ted USEPACKSs guided by the USEPACK template and contextualized USEPACKSs supported by
the context situation assistant.

The participants highly appreciated the browsing features of the USEPACK explorer which fa-
cilitated easy exploration of the information space. They were especially enthusiastic about the
overall idea of sharing their knowledge with their colleagues and profit from experiences of pre-
vious projects.

5 Related Work

A line of research related to the approach presented concentrates on augmenting the design pro-
cess by offering tools for working with guidelines. Most of this work focuses on the effective or-
ganization and presentation of existing guidelines, e.g. Smith & Mosier’s ‘Guidelines for Desig-
ning User Interface Software’ [23], styleguides, e.g. the ‘OSF/Motif Styleguide’ [24] and natio-
nal or international standards like ‘IS09241-11’ [19] by using tools like SIERRA [25] , Guide-
Book [26] or HyperSAM [27]. A comprehensive summary of this work was compiled by Van-
derdonckt [10].

One major concern regarding these approaches is the danger of getting ‘decontextualized’ gui-
delines [5, 10, 28]. Decontextualization in this regard means that it often remains unclear in
which development context the described guidelines should be applied, thus complicating their
access, interpretation and the estimation of their potential utility. REUSE offers a comprehensive
solution to these problems by providing a context model shared between authors and readers of
USEPACKS, thus explicitly facilitating contextualization of guidelines. By their open, evolving
nature, context models enable the users to keep track of the application context of guidelines
even if the underlying processes, technologies, domains and quality standards are still evolving.

6 Conclusions

We performed a survey to examine the development processes of companies engaged in the de-
velopment of highly interactive software systems and found a high potential for improvement re-
garding HCD activities. The concepts and components implemented in REUSE represent an in-
itial step towards an open tool geared for supporting HCD processes to facilitate efficient, pain-
less performance of HCD activities. First results of a formative evaluation showed that REUSE
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meets the requirements elicited in the survey, is well accepted by the users and overcomes some
limitations of related approaches.
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