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Abstract
Many software-intensive products and systems on the market today reveal a poor level of usability
despite the availability of knowledge about how to develop good usability, namely user-centred
design. Improving the status of user-centred design has proved to be a challenge in product
development. An effective step to start out on the road to such improvements is to carry out a current
state analysis. Our research problem was to learn how to perform an effective current state analysis,
i.e. an assessment, of user-centred design processes to provide a basis for improvement action. As
the main part of our research, we carried out five experimental assessments in industrial settings
during the years 2000 and 2001.
The main result of the research is a novel assessment approach. The objective of the approach is
to provide a basis for improvement of the performance of user-centred design in individual product
development projects. The particular features of the approach are a new user-centred design process
model, a three-dimensional process performance model and implementation of the assessment in the
form of a workshop with extensive participation by the project members. The user-centred design
process model is method-independent, and consists of six processes that are defined through
outcomes. The performance of processes is assessed from the viewpoints of quantity, quality, and
integration.
Our theoretical examinations show that different assessment categories can be identified
depending on the different foci and purposes of an assessment. Moreover, it may even be appropriate
to have different assessment approaches for different categories. In the category of our focus and
purpose, i.e. 'assessment of user-centred design processes for performance improvement', the focus
of an assessment should be in the substance rather than in the management of UCD processes. An
assessment approach should be regarded as an artefact and it should be subject to ongoing
refinement. An assessment should be an intervention that provides both an effective training session
and a meaningful experience to the participants. Clarity in both the concepts and the results seems to
take precedence over having standard reference models.
In addition, we created a preliminary theory of usability capability. It identifies three dimensions
of usability capability: user-centred design infrastructure, performance of user-centred design in
product development projects and usability in business strategy. We also propose some new
assessment artefacts for other assessment categories and contrast our research experience with
established research frameworks.

Keywords: software quality, user-centred design, user-centred design assessment, usability
capability, usability capability models, process assessment
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PART 1. SETTING THE SCENE
Part 1 of the thesis gives the background, starting point and motivation for the
experimental research, which is the main part of the research and is discussed in Part 2.
The early sections of Part 1 introduce the field, present the background work and define
the research problem. The latter sections of Part 1 present the research framework,
examine related research, and propose a preliminary theoretical model of usability
capability.

1 Introduction
Usability has been recognised as one of the most important quality characteristics of
1
software intensive products . Usability gives many benefits that can include "increased
productivity, enhanced quality of work, improved user satisfaction, reductions in support
and training costs and improved user satisfaction" (ISO/IEC 1999).
There are different definitions of usability. We use the one from ISO 9241-11
(ISO/IEC 1998e): “The extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and satisfaction in a specified
context of use”. This definition is used also in the standard ISO 13407 (ISO/IEC 1999).
This definition represents a wide scope of usability, emphasising how the usability of a
product relates to its context of use2.
The prevailing paradigm of developing usable products is user-centred design3, UCD:
usable products are created through principles and activities of user-centred design.
Literature exists on UCD, e.g. books such as (Nielsen 1993), (Hix and Hartson 1993),
(Beyer and Holtzblatt 1998), (Mayhew 1999), and the standard ISO 13407 (ISO/IEC
1999). All of them incorporate the same basic principles of UCD, such as user
involvement, iterative design and multi-disciplinary teamwork.
We use the standard ISO 13407 as the main reference for UCD. It has been published
recently, and is not bound to any specific techniques or methods. ISO 13407 represents
the prevailing, and generally accepted, understanding in the community of usability
engineers and scientists of how usable products are created. The standard identifies four
main activities of UCD illustrated in Fig. 1. The activities can be briefly described as
follows:
− Understand and Specify Context of Use. Know the user, the environment of use, and
what the tasks are that the product is used for.
1

For simplicity, we use mainly the word product. A ‘product’ may be any software intensive
product or system, or even customer documentation (as was the case in one experiment).
2
Jakob Nielsen (1993) gives a narrower definition for usability: “learnability, efficiency, errors,
remembering, satisfaction”. ISO 9126 (ISO/IEC 2000b) defines usability as consisting of
understandability, learnability, operability, and attractiveness.
3
Called also usability engineering or human-centred design.
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− Specify the User and Organisational Requirements. Determine the success criteria of
usability for the product in terms of user tasks, e.g., how quickly a typical user should
be able to complete a task with the product. Determine the design guidelines and
constraints.
− Produce Design Solutions. Incorporate HCI knowledge (of visual design, interaction
design, usability) into design solutions.
− Evaluate Designs against Requirements. The designs are evaluated against user tasks.

Identify need of
human-centred design

Understand &
specify the context
of use
Evaluate designs
against
requirements

system meets
specified functional,
user & organisational
requirements

Specify the user &
organizational
requirements

Produce
design
solutions

Fig. 1. Activities of user-centred design according to ISO 13407 (ISO/IEC 1999)
These activities of user-centred design, however, are not often widely present in product
development projects. If they are present, their strategic impact in product development
projects is often invisible. Many products on the market today - or systems in use - reveal
a poor level of usability. The challenge to improve the position of user-centred design in
product development organisations has been highlighted in papers, and presentations and
panels at HCI conferences and seminars. On this, see for example papers (Rosenbaum et
al. 2000), articles (Tudor 1998), (Mayhew 1999), tutorials (Bloomer and Wolf 1999),
panels (Rosenbaum et al. 1999) and interviews (Anderson et al. 1999) at CHI
conferences. A European TRUMP project has also recently addressed this topic (Bevan
and Earthy 2001).
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We define usability capability4 as follows: The characteristic of a product development
organisation that determines its ability to consistently develop usable products. The large
context of our research is how to improve the user-centred design and its position – i.e.,
usability capability - in product development organisations.

1.1 Research area
A typical step in the process towards making improvement efforts in organisations, of any
field, is to carry out a current state analysis. From a current state analysis, one can
identify the strengths and weaknesses of an organisation, and thus form a good basis for
planning and implementing the action for improvement. When we examine the
recognised process improvement5 models in software engineering, for example IDEAL
from the Software Engineering Institute (McFeeley 1996) and ISO 15504-7 (ISO/IEC
1998c), they include a 'current state analysis' as an essential step in the improvement
process.
In software engineering, a current state analysis is a widely used practice in the form
of process assessment6. Well-known approaches7 for software process assessment are
CMM (Paulk et al. 1995), Bootstrap (Kuvaja et al. 1994), and ISO 15504 (ISO/IEC
1998a), also known as SPICE.
A number of different approaches have been proposed for the current state analysis of
UCD, or as we call it, usability capability assessment (UCA), too. The first UCA
approaches were introduced in the first half of the 90's. A remarkable achievement in this
area was the publication of ISO 18529 (ISO/IEC 2000a) in 2000. ISO 18529 defines
UCD processes in a format that meets the requirements of ISO 15504.
In spite of the many approaches, usability capability assessments are not yet a very
widely performed activity. According to a study of Rosenbaum et al. (2000), 16
organisations out of 134 (12%) reported using 'organisational audits' as a means of
enhancing 'strategic usability'. In the same study, the audits were ranked as one of the
least effective approaches to promoting strategic usability.
In spite of this, the topic seems to be regarded as a very valid one in the HCI
community. When we have submitted papers on the topic to different conferences (CHI,
Interact, HCI, etc.) the reviewers have, without exception, regarded the topic as very
relevant. In addition, the recently started European UsabilityNet project shows general
4

Reference to the definition of capability in Trillium (1994): 'The ability of a product development
organisation to consistently deliver a product or an enhancement to an existing product that meets
customer expectations, with minimal defects, for the lowest life-cycle cost, and in the shortest
time.'
5
“Action taken to change an organisation’s processes so that they meet the organisation’s business
needs and achieve its business goals more effectively”, ISO 15504-9 (ISO/IEC 1998d)
6
“A disciplined evaluation of an organisation’s processes against a reference model of good
practice”, ISO 15504-9 (ISO/IEC 1998d)
7
We use the term ‘approach’ rather than ‘method’ or ‘model’. This is due to our research
framework where ‘method’ and ‘model’ have specific meanings.
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interest in the topic. We have had papers on this topic accepted also at software
conferences.
The topic of our research is usability capability assessments8.

1.2 Motivation
My personal motivation on this topic stems from my experience as a usability practitioner
at Nokia Mobile Phones (NMP) and from my first contact with usability capability
assessment. That happened in a special interest group session 'Usability Management
Maturity' at the CHI '95 conference, given by representatives of IBM. This current
research interest started in 1997 when the author participated in the first experimental
usability capability assessments at NMP. In fact, the history dates back to 1995 when the
author joined NMP as a usability pioneer. This background as a practitioner has had an
influence – explicitly or implicitly – on the work throughout.
A national research project KÄYPRO (“Development of user-centred design”) was
established in Finland in 1997. It was discovered that a usability maturity model was
under development in the European INUSE project. We carried out two experimental
assessments in autumn 1997, where the INUSE Process assessment approach was
experimented first at NMP and then at Teamware.
At NMP, the assessment was based on the draft model of INUSE Processes (Earthy
and Tomlinson 1996). A major problem was found in the communication of the
assessment results to the project team. Although the structure of the model was explained
in the briefing session and again in the beginning of the feedback session, the members of
the evaluated project remained confused and largely unable to identify how the results
were related to their work. In addition, the assessment team found the model difficult to
use. This was judged to be due to the complexity of the INUSE process model structure:
i.e. the distribution of the UCD practices among software development processes.
A revised INUSE Processes model (Earthy 1997) was used in the assessment at
Teamware. The user-centred design content of this model did not differ much from the
earlier model, but the model was organised in a different way. Instead of incorporating
human-centred basic practices in the software processes, a new process category called
‘Human-Centred Design’, was added to the ISO 15504 process model. The new structure
of the model clearly helped the team in managing the assessment process better and
collecting the results more coherently. The results were more clearly structured than those
in the first assessment, and were easier to communicate to the personnel.
We reported the experiences in a conference paper (Kuutti et al. 1998). We concluded,
"It is evident that assessing the capability of processes is not enough. At least in case of
organisations, which are less, matured - where usability is only recently introduced or has
only a limited impact - there are apparently additional dimensions to be considered for
assessing. Human-centeredness is not only a process issue. It is also an awareness,
8

Assessments are carried out for two main purposes: to demonstrate the capability to a third party
(summative assessment), and to provide a basis for improvement actions (formative assessment).
The scope of our research is on the assessments for the purpose of improvement action.
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attitude, skills, empowerment and resources issue. For example: an organisation may have
some processes of high capability but the usability driven results may be diminished in
the decision making - due to the inadequate awareness of human-centeredness of the
decision makers". We further concluded, "It seems clear that it is a most relevant idea to
develop assessment of other dimensions as well". We proposed an idea to have "three
dimensions of human-centeredness: organisational awareness, human-centred infrastructure, and processes”. We further stated, “The maturity should be assessed from all
these viewpoints. And on the other hand, when introducing human-centred design, all
these aspects should be developed in an balanced way".
In other words, while the assessments at NMP and Teamware covered a number of
areas of user-centred design, they did not address many organisational features of the
situation that I - and many of my colleagues - had found essential and problematic. In
particular, I had expected that an assessment would also address organisational problems
such as a lack of awareness and commitment to usability, the politics around usability,
and the inadequate impact of UCD on product design. Earthy & Tomlinson’s (1996, 51)
description of an organisation with a low level of usability capability is in line with my
experiences: “Human centred processes are implemented but are performed by
inappropriate staff using sub-optimal methods”.
The final motivator for the work was the KESSU project that started in the beginning
of 2000. Assessments are an elementary part of the objectives of KESSU. In addition,
KESSU gave an excellent environment to implement the research.

1.3 Results and findings by other researchers
The literature presents descriptions of a number of different UCA approaches. Although
they are labelled with different terms (not 'usability capability assessment approach'),
they all address the same theme: understanding the usability capability of a product
development organisation, i.e. how 'good' an organisation is at developing usable
products. We are aware of the following approaches:
− E&R: Stages of Acceptance of User-Centred Design, by Ehrlich and Rohn, (Ehrlich
and Rohn 1994)
− Trillium: by Bell Canada, (Coallier et al. 1994)
− IBM: Usability Leadership Assessment, (Flanagan 1995)
− TSM, Total Systems Maturity (Sherwood-Jones 1995)
− HUSAT: User Centred Design Maturity by Loughborough University (Eason and
Harker 1997)
− Philips: Humanware Process Assessment, (Gupta 1997), (Taylor et al. 1998),
− INUSE HCS: Usability Maturity Model: Human-Centredness Scale by the European
INUSE project (further refined in the TRUMP project), (Earthy 1998b)
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− INUSE Processes: Usability Maturity Model: Processes by the INUSE project and
further refined by the TRUMP project, (Earthy 1998a)
− ISO 18529: A technical report based on the INUSE Processes model (ISO 18529 is a
subset of the INUSE Processes model) (ISO/IEC 2000a)
− HSI, Air Force Human Systems Integration Office, UK (Young 2000)
− QIU: Quality In Use Processes and Their Integration, (Earthy and Sherwood-Jones
2000a), (Earthy and Sherwood-Jones 2000b)
− HSL: Human-System Lifecycle Processes (ISO/IEC 2001). A revised version of the
QIU. Published during the writing of this thesis.
The existing publications mainly include descriptions of different UCA approaches. We
do not know of any surveys where UCA approaches are systematically discussed and
contrasted. We know that much effort is being put into the development of the Philips
approach (Earthy et al. 2001) but very little has been reported publicly on that. IBM
reports having conducted assessments at 53 locations across 28 organisations worldwide
before 1995 (Flanagan and Rauch 1995). However, very little has been reported about
them. Practically no case studies have been published, apart from a recent experience
report on ISO 18529 (Bevan and Earthy 2001), and from the ones that we have produced
ourselves.
The driver behind the recent work to develop the INUSE Processes/ISO 18529 and
QIU/HSL approaches has been to integrate UCD into a wider context of the SPICE (ISO
15504) -style process assessment. In such an event, a development organisation would
need to have only one instance of assessment and it would be possible to integrate UCD
processes into the same improvement programme along with other processes, see Earthy
et al. (2001)9.
As related research, there has been extensive work, still ongoing, into software process
assessment (ISO 15504/SPICE). Trials on SPICE have been conducted since the
beginning of the 1990s. The third trial phase is currently in progress. The trials have
addressed the different elements of the SPICE approach in detail, and there is extensive
reporting from the first and second phase (SPICE 1998b), (SPICE 1998a). These trials,
however, have not included UCD processes – since they are not in the SPICE model. As
discussed later in Section 3, we found the SPICE-style process assessment of UCD to be
the most mature of the existing UCA approaches, and took it as our starting point.
However, we did not approach our research as a ‘trial of process assessment’.

1.4 Research setting
We carried out five experimental assessments in four industrial organisations in Finland.
The national research project KESSU, started in 2000, gave a good context for the
research – the experiments were carried out with the partners of the KESSU project:
9

I really understood this driver only late in the research when communicating with Jonathan Earthy
in Autumn 2001
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Buscom, NMP, Nokia Networks (NET), and Teamware. All of them develop software
intensive products for international markets.
The research started in May 2000 when we carried out an assessment at Buscom.
Thereafter we performed another assessment at Teamware in June 2000. The third
assessment was carried out at NET IMN User Interface Team in October-November
2000. The fourth assessment was an assessment at NET in December 2000 in the
Information Design team. The final assessment – in the scope of this research – was
carried out in a product development group at NMP in April 2001.
An important element of our research was that the organisations participated in the
KESSU project to specifically improve their performance of user-centred design. This is a
very different context compared to the work in the INUSE and HFICMM projects, for
example, where the goal was that “organisations can ‘one stop shop’ for process
assessment and integrate improvements into one programme”10.

1.5 The problem definition
The original target for the research was to extend the INUSE Processes model to cover
different organisational aspects more extensively, as discussed in Chapter 1.2 . The focus
of assessment was to provide a good basis for planning and implementing improvement
action in the organisation.
When defining the research problem in May 2000, we reasoned as follows:
“Developing an assessment approach means creating artefacts: concepts, models,
guidelines and tools for carrying out assessments. In other words, the research focus
consists of design science intent: to build artefacts useful to users (compare this with the
natural science intent: to describe the world). To formulate the research problem, we
applied the research framework of March & Smith (1995) where artefacts are categorised
11
into four different types: constructs, models, methods, and instantiations .” The
conclusion was the following research problem:
What are useful artefacts - constructs, models, methods, and instantiations – for usability
capability assessment (UCA)?
This research problem setting had a very important implication for the research: we
regarded an assessment approach as an artefact (or more precisely, as a set of related
artefacts12). The main quality criteria for an artefact are usefulness and utility (March and
Smith 1995). An artefact is due for improvement if some problems are found in its
usefulness or utility. During the research, we have followed this principle extensively. We
have refined the assessment approach a number of times, based on what works and what
does not work in the assessments.

10

Email from Jonathan Earthy, Nov 1, 2001.
Artefacts are discussed in detail in Section 2.
12
By approach, we mean the combination of different artefacts: constructs, models, methods, and
instantiations. See discussion in Section 2.
11
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Our research focus was different to the one behind the development of the INUSE and
QIU/HSL approaches. In our research setting, the integration of UCD processes into
formal process assessments and improvement programs was not an issue. We started to
work with SMEs where formal process improvement programs do not typically exist and
we continued at Nokia with the same approach13.
The original research hypothesis was that, as the main result of this research, we
would present a UCA approach that extends the existing process assessment approaches
to organisational aspects such as a lack of awareness and commitment to usability, the
politics around usability and UCD, and an inadequate impact of user-centred design on
product design. We also planned to demonstrate the effectiveness of such an approach
through evaluations.
When we examine the results of the research, we can discover that the results of the
research are not exactly what we originally anticipated. Firstly, we focused on the
assessment of the basic usability engineering processes, rather than exploring the
assessment of those other organisational aspects. Secondly, we did not actually develop a
usability capability assessment (UCA) approach, but something else that we call UCD
performance assessment (UPA) approach. Thirdly, we were only partially able to evaluate
the effectiveness of the approach.
The reason for the first deviation from the original research hypothesis was for
practical reasons. We encountered problems in the assessment of the basic UCD
processes in the first experiments, and we thought it logical to follow them up. However,
when examining the results, it becomes clear that the way in which we assess the basic
processes also partially reveals problems in the organisational aspects.
The second deviation is a bit more complex. At the beginning of the research, we did
not realise that different types of assessment of UCD processes could be identified. We
used the term UCA to describe all of them. We only concluded, quite late in the research,
that it would be more reasonable to use the term UCA for specifically assessing
organisational (e.g. a business unit) capability. During the research, we developed a UPA
approach. UPA means assessing the performance of UCD processes in an individual
product development project. While UCA very much focuses on managerial issues,
process performance is about the extent to which an instantiation of a UCD process truly
represents effective user-centredness in a development project. Nevertheless, the term
UCA is used as a general term for the assessment of UCD at the beginning of the thesis.
With regard to the third deviation, the evaluation of an assessment approach turned out
to be quite a challenge. In order to evaluate artefacts reliably, one needs to have the right
evaluation criteria. While we did not have any predefined ones, the research was also
partly to learn about what constitutes a successful assessment.
In summary, our research problem eventually developed into the following:
What are the useful artefacts - constructs, models, methods, and instantiations – (i.e.
what is a useful approach) for the assessment of UCD processes as a basis for the

13

In hindsight, it could have been worth considering integrating UCD process assessment in the
software process improvement programs at Nokia. It that case, however, the SME companies had
not probably benefited much of these experiences.
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improvement of process performance in individual development projects? What is (the
theory of) a useful assessment?
Furthermore, we propose a preliminary theoretical model of usability capability and
theoretical conclusions about the assessments of UCD processes generally. In addition,
we present some other assessment artefacts.

1.6 Structuring of the research
The thesis is structured in parts. Part 1 is the introduction. In addition to this introductory
section, this part includes a presentation of the research framework, a study of existing
literature on UCA approaches, and a preliminary theoretical model of usability capability.
Part 2 contains the descriptions of five experimental assessments. We describe each
assessment, and present how the assessment approach evolved from assessment to
assessment. Part 2 contains a section for each experiment, and a summary section.
Part 3 describes the results. We describe the main result, namely the KESSU UPA
approach. We identify and explain the differences of KESSU UPA in contrast with the
starting point. We then describe the theoretical findings about assessments and usability
capability. Then we examine the experiences of the research framework. In the discussion
section, we briefly summarise the results, examine the limitations, discuss the
implications of the results for practitioners, and pose new research questions.

2 Research framework
We need to have a good understanding of the existing research results, on which to build
new and relevant research activities for UCA approaches. We also need to understand the
appropriate research approaches for producing new knowledge. To make these activities
manageable, we use a research framework. A research framework defines the categories
of outputs that research can produce. It also defines a set of different research activities.
Moreover, it defines what kind of research activities can be used to produce specific
outputs.
In this part of the thesis, we present the research framework for the research. We first
examine the main features of two general research frameworks: March & Smith (1995)
and Järvinen (2000). Then we interpret them in the domain of this research. The research
framework gives us a basis for analysing existing research and lay down paths for the
creation of new knowledge.

2.1 Research framework of March and Smith
This research framework is based on the article of March and Smith (1995). As a basis of
their framework, they categorise science in two 'distinct species', termed natural and
design science.
Natural science is aimed at understanding what reality is. It develops a "set of
concepts, or specialized language, with which to characterize phenomena". Natural
science is concerned with explaining "how and why things" are. – This is also called
descriptive research.
Design science is concerned with "devising artefacts to attain goals". Design science
attempts to create things that serve human purposes: artefacts are built and evaluated with
utility in mind. This is also called constructive research. According to March & Smith,
progress is achieved in design science when existing technologies are replaced by ones
that are more effective. "Rather than posing theories, design scientists strive to create
models, methods, and implementations that are innovative and valuable".
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Based on this categorisation, March & Smith present a research framework. The
framework contains the descriptions of research outputs and research activities. March &
Smith identify four research outputs and four research activities.

2.1.1 Research outputs
According to March & Smith, the outputs of design science – artefacts - fall into the
following categories: constructs (or concepts), models, methods, and instantiations.
March & Smith state that constructs or concepts form the vocabulary of the domain
with which to characterise phenomena. March & Smith elaborate the nature of constructs
as follows: "Constructs constitute a conceptualisation used to describe problems within
the domain and to specify their solutions. … They form the specialized language and
shared knowledge of a discipline. … They define the terms used when describing and
thinking about tasks". As examples of constructions they present "entities, attributes,
relationships, identifiers, constraints" in data modelling formalism and "consensus,
participation, satisfaction" in cooperative work.
March & Smith give definitions "a model is a set of propositions or statements
expressing relationships among constructs". Constructs can be combined in "higher order
constructions, often termed models, used to describe tasks, situations, or artefacts". About
models, March & Smith add: "In design activities, models represent situations as problem
and solutions statements". As an example, they say: "A model is a solution component to
requirements determination tasks and a problem definition to system design tasks". They
further describe: "A model can be viewed simply as a description, that is, as a
representation of how things are. The concern of models is utility, not truth".
Methods are "ways of performing goal-directed activities". March & Smith state, "A
method is a set of steps (an algorithm or guideline) used to perform a task". March &
Smith elaborate methods by stating that they "are based on a set of underlying constructs
(language) and representation (model) of the solutions space. … Representation of tasks
and results are intrinsic to methods. Methods can be tied to particular models in that the
steps take parts of the model as input. Further, methods are often used to translate from
one model or representation to another in the course of solving a problem".
March & Smith describe that the "foregoing can be instantiated in specific products,
physical implementations intended to perform certain tasks". They define that "an
instantiation is the realisation of an artefact in its environment". March & Smith write,
"Instantiations operationalize constructs, models, and methods. However, an instantiation
may actually precede the complete articulation of its underlying constructs, models and
methods. Instantiations demonstrate the feasibility and effectiveness of the models and
methods they contain".
We illustrate the relationships between these artefacts in Fig. 2.
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Fig. 2. Relationships between the different artefacts.

2.1.2 Research activities
March & Smith identify four research activities: build, evaluate, theorize, and justify. The
first two are activities of constructive research (design science), and the latter two are
activities of descriptive research (natural science).
Building is the process of constructing an artefact for a specific purpose. March &
Smith write: "Build refers to the construction of the artefact, demonstrating that such an
artefact can be constructed. In the building process, one develops constructs, models,
methods and instantiations. We build an artefact to perform a specific task. Research in
the build activity should be judged based on the value or utility to a community of users.
The basic question is, does it work?"
They further explain: "Artefact performance is related to the environment in which it
operates. A critical challenge in building an artefact is anticipating the potential sideeffects of its use, and ensuring that unwanted side-effects are avoided".
March & Smith do not say much on how to carry out building process. They state
"design science build process is not well understood".
Evaluation is the process of determining how well the artefact performs. "Evaluate refers
to the development of criteria and the assessment of artefact performance against those
criteria". According to March & Smith, "we evaluate artefacts to determine if we have
made any progress. The basic question is, how well does it work? Progress is achieved
when a technology is replaced by a more effective one".
March & Smith write about the challenge of evaluation: "Artefact performance is
related to the environment in which it operates. Incomplete understanding of that
environment can result in inappropriately designed artefacts or artefacts that result in
undesirable side effects. A critical challenge in building an artefact is anticipating the
potential side-effects of its use, and insuring that unwanted side-effects are avoided".
"Evaluation is complicated by the fact that performance is related to intended use, and the
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intended use of an artefact can cover a range of tasks. Not only must an artefact be
evaluated, but the evaluation criteria themselves must be determined for the artefact in a
particular environment. Artefact performance is related to the environment in which it
operates".
March & Smith state that evaluation should be done artefact by artefact. "Research in
the evaluate activity develops metrics and compares the performance of constructs,
models, methods, and instantiations for specific tasks. Metrics define what a research is
trying to accomplish". At a more detailed level, March & Smith identify the following
evaluation metrics for the different artefacts:
− Evaluation of constructs: "completeness, simplicity, elegance, understandability, and
ease of use"
− Evaluation of models: "fidelity with real world phenomena, completeness, level of
detail, robustness, and internal consistency".
− Evaluation of methods: "operationality (ability to perform the intended task or the
ability of humans to effectively use the method if it is algorithmic), efficiency,
generality, and ease of use"
− Evaluation of instantiations: "efficiency and effectiveness of the artefact and its
impacts on the environment and users"
If an old artefact exists, March & Smith emphasise the importance of evaluation. "Since
'the second' or subsequent constructs, models, methods, or instantiations for a given task
must provide significant performance improvement, evaluation is the key activity for
assessing such research".
March & Smith discuss theorising as follows: "Theories explicate the characteristics of
the artefact and its interaction with the environment that result in the observed
performance". Theories explicate "why and how the constructs, models, methods, and
instantiations work". "It may involve developing constructs with which to theorize about
constructs, models, methods and instantiations". "Theorizing about models can be as
simple as positing that a model used for designed purpose is true".
According to March & Smith, justifying is about testing theories. "We must justify the
explanation. We must gather evidence to test the theory". While testing with artefacts
based on mathematical formalisms can be done mathematically, "the justification of nonmathematically represented artefacts follows the natural science methodologies governing
data collection and analysis".

2.1.3 Summary
In summary, a research framework by March & Smith is shown in Fig. 3. The message of
the framework is that different research activities can be carried out related to each of the
different outputs. Each of the 16 cells represents a "viable research effort". Furthermore:
"Different cells have different objectives and different methods are appropriate in
different cells".
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Fig. 3. The research framework of March and Smith (March and Smith 1995).

2.2 Research framework of Järvinen & Järvinen
Järvinen & Järvinen (2000)14 and Järvinen (2000) discuss the different research methods
much more thoroughly than March & Smith do in their article. Järvinen & Järvinen use
the framework of March & Smith as the main source of his work, but also a number of
other sources. He identifies some new research outputs and research activities compared
to the framework of March & Smith.
Järvinen (2000) identifies seven research outputs while March & Smith identify four.
Järvinen make a distinction between prescriptive and descriptive models. The former one
is the product of build activity (an artefact) while the latter one is a theory. Thus,
prescriptive model in the terminology of Järvinen has the same meaning as model in the
terminology of March & Smith. They also make a difference between normative and
positive method. The first one is an artefact that has the same meaning as March & Smith
give to method: an algorithm or guideline used to perform a task. A positive method
defines the steps of a task that are actually used in reality. Normative method has the same
meaning as method in the terminology of March & Smith.
In addition, Järvinen proposes another output: description. It is about real-world
phenomena in relation to some interesting occasion or state.
Järvinen further identifies five research activities. In contrast to March and Smith, they
make a distinction between conceptual analytical and theory creating activities (instead of
the one 'theorizing' activity of March and Smith). In addition, Järvinen recognises
mathematical research, not included in this discussion. The framework by Järvinen –
excluding mathematical research - is illustrated in Fig. 4.

14

A new English version is, see Järvinen (2001)
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Fig. 4. Research framework of Järvinen (x = a viable research effort). (Järvinen 2000).

2.2.1.1 Build
Järvinen & Järvinen (2000) describe the building process in more detail than March &
Smith, including the sub-processes specify and implement. Specification is about
defining the target state. Implementation process answers the question: "How could we
build an artefact satisfying the given specifications?"
Järvinen & Järvinen propose that the build process should be described as 'research':
design alternatives should be described and decisions justified. In addition, they propose
using comparison as a criterion for designing artefacts during the implementation
process. We interpret this when proposing new artefacts, the building process should be
described in a way that is credible to a reader. Just presenting an artefact cannot be
regarded as 'research'. Järvinen & Järvinen identify the following characteristics of the
implementation process:
− Technological and theoretical advances utilized in building the artefact must be
described in the study report.
− An important topic to be included is 'design alternatives'. Firstly, consider the biggest
or largest design task; develop some alternatives, select the best alternative. Or firstly
evaluate the most difficult sub-problem and try to solve it by building a prototype.
− Informational and organisational ideas utilized in building the artefact must also be
described in the study report. Any technology or idea capable of supporting our
artefact building process.
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According to Järvinen & Järvinen, constructs are mostly well-established terms but
researchers may also propose new terms. If they have an application value to some tasks
(of users), they are innovations.

2.2.1.2 Evaluate
Järvinen & Järvinen state that "if constructs, models… in a certain form already exists,
the significance of research is judged based on 'significant improvement': more
comprehensive, better performance. Is better in 'some sense'?"
In an evaluation of constructs, Järvinen & Järvinen extend the viewpoint of March &
Smith by considering communication. "The view on constructs … also seems to
emphasize communication, not only description." Järvinen & Järvinen refer to (Boland
and Tenkasi 1995) who argue that producing knowledge (including new constructs)
requires the ability to make "strong perspectives within a community".
Järvinen & Järvinen add representation of models to the evaluation activity. Moreover,
referring to (Mathiassen and Munk-Madsen 1986) they state that the application domain
of the methods should be defined, in other words what is the largest and smallest problem
the method could solve. New instantiations must be compared with the old one, using
difference in utility to users as a criterion. Table 1.
Table 1. Evaluation criteria of artefacts
Artefact

Evaluation criteria

Construct

March & Smith: "completeness, simplicity, elegance, understandability, and ease of use"
Järvinen & Järvinen: "The view on constructs … also seems to emphasize communication,
not only description…. Producing knowledge (including new constructs) requires the
ability to make strong perspectives within a community"
March & Smith: "fidelity with real world phenomena, completeness, level of detail,
robustness, and internal consistency".
Järvinen & Järvinen: representation of models
March & Smith: "operationality (ability to perform the intended task or the ability of
humans to effectively use the method if it is algorithmic), efficiency, generality, and ease of
use"
Järvinen & Järvinen: "the application domain of the methods should be defined, i.e. what is
the largest and smallest problem the method could solve"
March & Smith: "efficiency and effectiveness of the artefact and its impacts on the
environment and users"
Järvinen & Järvinen: New instantiations must be compared with the old one, using
difference in utility to users as a criteria

Model

Method

Instantiation

2.3 Interpreting the artefacts in the domain of UCA
In our research, we will focus on the activities of design science. Both March & Smith's
and Järvinen & Järvinen's frameworks have the same content for design science outputs
and activities.
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Constructs form the terminology and formalism of UCA approaches. ISO 15504 –
which the INUSE Processes approach is based on – explicitly, defines 50 different
concepts (ISO/IEC 1998d). Examples of the constructs are: "process category, process,
process attribute, base practice, process capability, capability scale, maturity, project,
management practice, work products, process attribute rating". Moreover, INUSE
Processes defines user-centred design basic terms as "context of use, quality of use,
stakeholder, task, user”.
Our interpretation of model is that the main model is the result of a UCA: the usability
capability description of an organisation. An example of a model is the process capability
profile that is the outcome of a typical process assessment. There may also be
intermediate models. For example, an intermediate model is the rating of base practices
using the scale N, P, L, F in the INUSE Processes approach15.
Methods define the steps of the assessment process, and define algorithms. For
example, in the process assessment, one can use an algorithm for calculating whether a
process reaches a specific level of capability.
An instantiation is the implementation of usability capability assessment.
Instantiations describe the ways of practically performing an assessment: how methods
are implemented to produce models. More specifically, instantiation could be a
technological means of gathering data (documents, interviews, observations), the way
persons are interviewed and how meetings are held, tools that assist in the assessment,
presentation formats of the briefings and results etc.
In addition to these artefacts, we take into use another one, approach. Approach is the
totality of constructs, models, methods and instantiations. This is why we talk about
assessment approach as the ‘whole’ thing rather than assessment model or method. An
assessment approach contains constructs, models, methods, and instantiations (although,
in reality, many assessment approaches have defined only a subset of these).

15

Note. We use the term ‘model’ for other contexts, too. For example, we use the terms process
model and performance dimensions model although they are not models in the terminology of
March & Smith.
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We have summarised how we interpret the artefacts in the domain of UCA in Table 2.
Table 2. Interpreting research outputs in the domain of UCA
Artefact

Description of M & S or
Järvinen & Järvinen

Constructs

The vocabulary of the domain

Model

A set of propositions or statements
expressing relationships among
constructs
A set of steps (an algorithm or
guideline) used to perform a task
The realisation of an artefact in its
environment.
The totality of constructs, models,
methods, and instantiations

Method
Instantiation
Approach

Interpretation to the domain of UCA
Terminology: capability dimensions, processes,
practices, capability levels, indicators, usability,
UCA, UCD, etc.
The results of usability capability assessment
(how the result is modelled through the
constructs).
Guidelines and algorithms for performing an
assessment.
Techniques to gather data, supporting tools,
interviewing styles, templates etc.
An assessment approach contains constructs,
models, methods, and instantiations

2.4 Interpreting the research activities
Our research contains an analysis of the existing UCA approaches, artefact building and
evaluation through experimental assessments, and theorising.

2.4.1 Analysis of existing UCA approaches
In the first part of the analysis of existing methods, we analyse to what extent the UCA
methods have been described and documented to give adequate guidance for a
practitioner to perform an assessment.
The research framework identifies several criteria for different types of artefacts.
Constructs should be "complete, simple, understandable", models "complete, robust,
consistent", and methods "operational, efficient". In this analysis, however, we use only
the very basic criteria for any type of artefact: i.e. to what extent the artefacts are well
defined. We just examine whether a practitioner is interested in performing a UCA, what
support do UCA approaches give – not whether it is effective, or easy to use etc. The
better the artefacts are defined and described, the better the approach will be documented
and the better the support it will give to an application in practice of the approach.
We also analyse to what extent the different approaches are validated throughout the
research. In other words, how much a practitioner can be sure that a selected assessment
method is a valid one? Does it give a good basis for improvement action or not? The
application of the research framework is quite straightforward: we examine whether any
research activities are reported about the different UCA approaches. Is there a description
of how the approach was built? Are the evaluations of the approaches reported? Is there
any theoretical basis for the studies?
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2.4.2 Building assessment artefacts
We approach our experiments mostly as a build activity. We do evaluate the success of the
assessments as a relevant part of our research but not as strictly as the research framework
proposes, because we do not have a standardised, valid set of evaluation criteria.
According to Järvinen & Järvinen, the building process should be described. They
propose using comparison as a criterion for designing artefacts: develop some alternatives
and select the best alternative. Our experience, however, is that building process is not
always that clearly structured. We try to describe the building process but typically not
through alternatives. We found it challenging enough to generate one potential solution to
a problem, not to mind many solutions from which to select.
In practice, the building process turned out to be an iterative building and experimental
process. We built artefacts, experimented with them, gathered feedback and improved the
designs.
Järvinen & Järvinen state: "informational and organisational ideas utilized in building
the artefact must also be described in the study report". We partially use our theoretical
model in our building process. Perhaps the main "theoretical advance" used in our
research is to implement this research framework.
We report some basic "organisational ideas" in our building work, for example
brainstorming sessions and other teamwork methods. A large part of the research has,
however, been conventional work: thinking and informal communication with colleagues.

2.4.3 Theorising
We originally did not plan to include theoretical examinations in the research. It became
reasonable, however, to include them in the research.
At the beginning of the research, we created a preliminary model of usability
capability. It was based on practitioners’ experiences16, on experiences about assessments,
and on some literature references. We did not test (‘justify’) the model. We, however,
revisit the model at the end of the research, after our experiments.
We discovered very early in the experiments that it was a considerable challenge to
determine the evaluation criteria (i.e. the ‘model’) of a successful assessment. We regard
the ‘model of successful assessment’ as a theoretical question. Our response to this
challenge was to increase our understanding by gathering feedback from the assessments.
While the main result of our research is an assessment approach (‘artefacts for
assessment’), as a side result we developed a better understanding of the evaluation
criteria of assessments, Fig. 5. We also examined assessments as a whole, and tried to
understand e.g. differences between assessments for providing a basis for improvement
action and ones for the purpose of third-party certification.

16

The first versions of the model were developed together with Petri Salminen, an experienced
usability consultant in Finland.
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Fig. 5. The focus of research is the development of a UCA approach. While,
simultaneously, we identify the criteria for, and to increase, successful assessments.

3 Overview of the existing UCA approaches
In this section, we wish to introduce the 'world of usability capability assessment' to the
reader. We first informally describe a typical UCA procedure. Then we examine the
literature and present the main features of the different assessment approaches. We
conclude the section by summarising our findings: we present a family tree and
classification of the approaches, and examine the level of research on the topic.

3.1 Illustrating usability capability assessment procedure
As an example, we illustrate a typical process assessment procedure. It starts by defining
the objectives and the scope of the assessment, which then give the basis for a detailed
planning of the assessment. The assessment is a very human-driven activity. The scenario
typically starts with a briefing about the purpose and procedure of the assessment to the
product development organisation. An assessment consists of gathering data about the
issues related to user-centred design through reading documents and reports, and carrying
out interviews. Interviews are the most characteristic part of the process that last typically
one week. From the interviews, an assessment team tries to get an understanding of the
status of different characteristics of an organisation, which have impact on UCD
processes. The process model of the selected UCA approach is used as the reference – the
UCA approach defines what kind of data should be gathered. The data is then analysed
and interpreted – again using the selected UCA process model as a reference. A final
session is organised usually very soon after the interviews where the results are reported
to the target organisation. Finally, an assessment report is prepared. The assessment cycle
is illustrated in Fig. 6.
An example of the result of an assessment is a capability profile. Each process is
determined by a capability rating: the higher the rate, the higher the capability of the
process. An example of a capability profile is shown in Fig. 7 (INUSE Processes
approach).
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Fig. 6. Illustration of an assessment cycle.

3.2 Overview of the literature
In the literature study, we examined the existing publications, which were identified in a
literature search and from our communication with the professional community. We
identified the following assessment approaches:
− E&R: Stages of Acceptance of User-Centred Design, by Ehrlich and Rohn (1994)
− Trillium: by Bell Canada, (Coallier et al. 1994)
− IBM: Usability Leadership Assessment, (Flanagan 1995)
− TSM: Total Systems Model, an internal report by BAeSEMA (Sherwood-Jones 1995)
− HUSAT: User Centred Design Maturity by Loughborough University (Eason and
Harker 1997)
− Philips: Humanware Process Assessment, (Gupta 1997), (Taylor et al. 1998),
− INUSE HCS: Usability Maturity Model: Human-Centredness Scale by the European
INUSE project (further refined in the TRUMP project), (Earthy 1998b)
− INUSE Processes: Usability Maturity Model: Processes (Earthy 1998a)
− HSI: HSI Assessments by Air Force Human Systems Integration Office, UK (Young
2000)
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− ISO 18529: A technical report of ISO based on the INUSE Processes model (ISO
18529 is a subset of the INUSE Processes model) (ISO/IEC 2000a)
− QIU: Quality In Use Processes and Their Integration, (Earthy and Sherwood-Jones
2000a), (Earthy and Sherwood-Jones 2000b)
− HSL: Human-System Lifecycle Processes (ISO/IEC 2001). A revised version of the
QIU. Published during the writing of this thesis.
(In italics are the terms that we use in this research).
Our finding is that the literature and reports on UCA are rather disperse: there are only
individual reports, articles or tutorials on the topic but no surveys or books where UCA
approaches are systematically described, analysed, and contrasted. Other literature, apart
from descriptions of models, is rare. E&R merely present an idea of capability levels – it
is not a method to be experimented with. We do not know of any specific experience
reports on Trillium. IBM reports having conducted assessments at 53 locations across 28
organisations worldwide before 1995, in a short paper (Flanagan and Rauch 1995).
However, we do not know of any further literature from that. We know that many efforts
have been put into the development of the approach of Philips ((Earthy et al. 2001)) but
they have reported very little publicly. More publications include those from Jonathan
Earthy, Brian Sherwood-Jones and others who have been involved in the development of
the INUSE, QIU, and HSL models. They describe the development of models in (Earthy
1996), (Earthy et al. 1998) and (Earthy et al. 1999). Total System Model, HSI and
HUSAT are internal reports.
Practically no case studies have been published, apart from a recent experience report
on the use of ISO 18529 (Bevan and Earthy 2001) and from the ones that we have
produced ourselves (Kuutti et al. 1998), (Iivari and Jokela 2000a), (Iivari and Jokela
2000b), (Jämsä and Abrahamsson 2000), (Iivari and Jokela 2001), and (Jokela et al.
2001).
In summary, the literature is rather limited. Surveys where UCA methods are
systematically discussed and contrasted are missing. There also are very few experience
reports, or other research papers on UCA approaches. No theories have been proposed.

3.3 Main features of the existing UCA approaches
Below we describe the main features of the existing UCA approaches. Our descriptions
are based on the available documentation. We try to capture the essential features of each
approach, using those issues that are well described in the documents. The approaches are
presented in a rough chronological order.

3.3.1 Ehrlich & Rohn
The work by Ehrlich and Rohn (1994) cannot be regarded as a "model" – it presents four
stages of acceptance of user-centred design only with brief descriptions (10 to 20 lines of
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text per each stage). Their work, however, should be recognised as an early effort to
define usability capability. It is presented in a well-known book (Bias and Mayhew 1994).
The four different stages for usability capability - scepticism, curiosity, acceptance, and
partnership - are briefly described in Table 3.
Table 3. Ehrlich and Rohn define four stages of acceptance of user-centred design.
Stage
Scepticism

Curiosity
Acceptance
Partnership

Description
Organisations that have never been involved with UCD. It is unclear what
benefits it will bring. If a UCD expert is involved at all, he or she is brought late
into the development cycle with no real influence.
Open-minded about the benefits of UCD, but needs to be educated about UCD. A
UCD person may influence some overt characteristics of the product.
UCD people are part of the team from the beginning. Their role and expertise are
appreciated as an important part of product development.
The team is a seamless entity. Products that are not only more usable but also
more useful. The UCD people are likely to be driving some or all of the project.

3.3.2 Trillium
Trillium (Coallier et al. 1994) is a public-domain assessment model for
telecommunication product development, developed by Bell Canada. It is a large model
covering widely different processes of product development. It includes also a Usability
Engineering process that identifies a number of usability practices. Trillium is well
documented and of public domain, and can be downloaded from the web.
The origin of Trillium is reported to be the Capability Maturity Model (CMM) of the
Software Engineering Institute (Paulk et al. 1995). CMM is a software process
assessment model with an institutionalised position within software engineering
community. It was the first one, and still a widely used approach even if approaches that
are more recent exist (e.g. ISO 15504).
The Trillium model has a hierarchical structure. At the top level of the model, Trillium
defines eight capability areas of product development, each of which are composed of
roadmaps. One capability area is Customer Support where Usability Engineer is one
roadmap, containing a number of (usability) practices. In addition, the roadmaps for User
Documentation and User Training include some more usability practices.
Trillium defines five capability levels17: from level 1 (lowest one, unstructured) to level
5 (highest one, fully integrated). Different usability engineering practices are categorised
at different levels of capability, as illustrated in Table 4. The categorisation means that the
practices at level 2 are regarded as the most fundamental ones while the practices at level
4 are relevant only after the practices at levels 2 and 3 have been carried out.

17

Capability level: “A point on an ordinal scale that represents the increasing capability”, ISO
15504-9 (ISO/IEC 1998d)
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Table 4. Examples of usability practices at different levels of capability in Trillium
Capability Levels

Examples of usability practices

Level 1: unstructured
Level 2: repeatable

Level 3: defined

Level 4: managed
Level 5: fully integrated

(A level without any or with only very limited practices. If level 2 is not
reached, then the level is 1)
Existing competing products are assessed
Customer/user locations are visited by designers before initiation of
design
Users are involved in the design process
Comparative analysis of competing products is performed at appropriate
points in the product life-cycle
Users are visited to determine how the system is used
Measurable levels are specified for important usability goals
Prototyping is used to help develop all user interfaces
User documentation is developed formally
The training material is verified and validated formally
Evolution of user needs and abilities are projected
The rationale for the user interface design is explicitly documented
(No usability practices at this level)

The document that describes Trillium is 118 pages long, of which 57 pages describe
practices. The description of usability practices takes about two pages. Each practice is
described with one or two lines of text, for example: "Prototyping is used to help develop
all user interfaces".
The capability is evaluated by analysing the extent to which the usability practices, as
defined in the model, are carried out in the organisation. The model defines a structure of
processes, a capability scale, and allocation of practices to different processes and levels
of capability. There are no explicit definitions of the terms for the domain of UCD.
The documentation does not provide many descriptions of methods for performing the
assessment (except a reference to CMM). Some detailed methods are given – e.g. how to
interpret the wording styles of practices. The method does not include any instantiations
for the assessment. In summary, the constructs and the model are well defined – with the
exception of definitions of terminology related to user-centred design. There is only very
little guidance on how to perform an assessment.
Almost all usability activities are so called Trillium specific practices that are "based
on professional benchmarks generated through the consensus of subject matter experts
and validated in a peer review process". Therefore, there is some justification for the
building process. We do not know of any evaluation activities here.

3.3.3 IBM: Usability Management Maturity
Documentation about the IBM model was delivered at the CHI'95 in a special interest
group session (Flanagan 1995). The model has been widely used by IBM (Flanagan and
Rauch 1995). The IBM model widely examines an organisation: it covers organisational,
skills and process aspects. There is only limited documentation available about the IBM
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model, without any references to other models. The only documentations publicly
available are the ones referred above.
The IBM model defines nine attributes of usability management maturity that fall into
three different categories, as illustrated in Table 5.
Table 5. The IBM model consists of nine attributes that fall into three categories
Category
Organisation

Attributes
1.
2.
3.

Skills

4.

Process

5.
6.
7.
8.
9.

Organisation Awareness: Awareness at all organisational levels of the
importance of usability in product development
Organisation Activities: Activities at all organisational levels to insure a
prominent focus on usability
Improvement action: Management’s actions to improve the current focus
on usability
HCI Skills and Impact: HCI skills and impact of the staff responsible for
usability
HCI Resources: Resources available for usability work
Early and Continual User Focus: Ensuring an early and continual focus on
the user during software development
Integrated Design: All elements of the external design are developed in
parallel by multi-disciplinary teams
Early and Continual User Test: Conducting early and continual user
testing throughout the development process
Iterative Design: Ability to modify product design based on feedback from
usability activities.

All these attributes are evaluated through benchmark statements. Examples of benchmark
statements are (attribute 1, Organisation awareness):
− “Organisation accepts the value of user-centred tools and technology”.
− ”Management sets a positive tone about usability and considers usability, as well as
schedule and cost, to be important”.
− ”The organisation understands the value of measurements of and users’ productivity
and satisfaction”.
− ”The organisation values HCI skills in the development team”.
The model defines five capability levels, and benchmark statements for the evaluation of
capability. Capability is assessed separately for each attribute on a scale of 1…5 (1 – low,
5 – high).
The very limited documentation includes no definitions of constructs, and ambiguous
terms are used in the statements. The scaling for different capability levels is more or less
left to the assessor. A recording table exists for the representation of the results. In
summary: the constructs are not defined, the model is described but the description is
weak, no methods exist but there is a little about instantiations (a recording table).
There is no documentation on how the model was developed, neither is there anything
about a possible theoretical basis. IBM reports (Flanagan and Rauch 1995) "usability has
been the subject of assessments at 53 locations across 28 organisations". However,
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nothing is reported about the evaluation of the assessment approaches. We conclude that
no research has been reported about the approach.

3.3.4 TSM, Total Systems Maturity
The Total Systems Maturity model (Sherwood-Jones 1995) has been the main source for
the INUSE Human-Centredness Scale. Therefore, we do not describe TSM here
separately but refer to the discussion of INUSE HCS (see 3.3.6 ).

3.3.5 Philips: Humanware Process Assessment
Philips has developed a process assessment model that they call Humanware process
assessment. There is one tutorial (Taylor et al. 1998) and a position paper (Gupta 1997)
available about the approach. Also (Earthy et al. 2001) discusses the approach.
As with Trillium, the model has its origin in CMM, and uses the terminology of
CMM. It identifies ten key process areas. Four of these are engineering processes:
− Understanding Use. Design teams develop a shared understanding of how the product
is expected to be used in practice, based on information from user studies.
− Creation and Simulation. Mock-ups and prototypes are produced and evaluated.
− Humanware Evaluation. Design solutions are evaluated against usability criteria to
ensure that these are met.
− Humanware Quality Assurance. Before market release, products are evaluated with
end users or the customer.
The three first processes form an iterative cycle. The outcome of the processes is two
documents: User-Centred User Requirements and User Interaction Specification.
In addition, the model defines the following market and management-oriented key
process areas:
− Humanware in Market Intelligence. End user and customer information is gathered to
guide decisions on future products.
− Humanware in Market Feedback. End-user and customer feedback relating to products
in use is gathered to identify strengths and weaknesses of current designs.
− Humanware Responsibility. A co-ordinator drives the policy on Humanware
throughout an organisation; Humanware quality is managed for each product
development programme; a team of individuals is responsible for carrying out
Humanware activities.
− Humanware Project Management. The Humanware activities are resourced and
scheduled in a dedicated Humanware project plan.
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− Humanware Communications. Communications are promoted to ensure that the
Humanware policy in the organisation is implemented effectively.
− Integration of Humanware into the PCP. Existing procedures are extended to include
Humanware activities to ensure they are carried out as an integral part of the Product
Creation Process.
The approach was developed with the Carnegie Mellon University Software Engineering
Institute (SEI) - inventors of CMM - to define this set of processes. The model is used as
the basis of an annual workshop for each project. The workshop is not an assessment,
although the project may take an informal record of good and bad points about its
performance of the processes. Co-operation with SEI can be regarded as a research
contribution in the build activity.
The descriptions are too vague to be used in practical assessments. The model itself is
not explicitly described but refers to CMM - one can assume that there is a relatively
strong model behind the approach. The documentation does not give any guidelines for
performing the assessment, except that, again, one can assume that the guidelines of
CMM are applied.

3.3.6 HUSAT: User Centred Design Maturity
The HUSAT approach is an internal document. We have a three-page table of the method,
which identifies five capability areas and altogether 15 attributes of user-centred design
(the terms area and attribute are our terms). The model identifies five capability levels.
The table is set out in Table 6.
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Table 6. Structure of HUSAT model
Stages

Areas
Attributes

Attribute

Attributes

Attribute

Attributes

Stage 1
Stage 2
Stage 3
Stage 4
Stage 5

The capability stages have the following names: Uncertainty, Awakening, Enlightenment,
Wisdom, and Certainty. There is a different definition of capability for each cell in the
model. As an arbitrary example, stage 3 of the attribute Early Acceptance Evaluation is
defined as follows: “First efforts to make assessments of the organisational acceptability issues
during the design process.”

The capability areas and attributes are listed in Table 7.
Table 7. Capability areas and attributes of the HUSAT model
Areas
Project Structure and Goals

Requirements Management
Systems Design

Formative Evaluation
Support and Implementation

Attributes
Mission Integration
Stakeholder Engagement
Iterative development
Stakeholder Requirements Generation
Integrated Design
UC Technical Design
UC Purchasing/Contracting
UC Social Systems Design
Early Usability Evaluation
Early Acceptability Evaluation
Implementation and Change Management
User Support
Health and Safety
Customisation and Local Design
Summative Evaluation

3.3.7 INUSE HCS
The INUSE Usability Maturity Model: Human-Centredness Scale, INUSE HCS, is based
mainly on Sherwood-Jones’ Total System Maturity model (Sherwood-Jones 1995), but
also the IBM model, ISO 13407, and on the quality stages of Crosby (Crosby 1978) are
reported used as an input. The INUSE HCS model has one dimension that is "intended
for use in the assessment of the human-centredness of an organisation or department". It
defines five increasing levels of maturity of human-centred processes, from unrecognised
to institutionalised.
The model defines a set of management practices that an organisation needs to carry
out to achieve each level. As in Trillium, different usability engineering practices are
categorised at different levels of capability, as illustrated in Table 8.
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INUSE HCS is rather well described. It contains a number of definitions of terms. It
has a clear model, gives guidelines, and has some support (document templates) for
instantiation.
The model is reviewed by peer review. Efficient instantiation seems to be the goal for
the assessment framework of UMM HCS (Earthy 1998b, 6) "The Human-centredness
Scale is intended for use as a basis for early discussions with client organisations or
projects".
Table 8. Examples of management practices at different levels of capability in
INUSE HCS
Level of capability
Level X: Unrecognised
Level A: Recognised

Level B: Considered
Level C: Implemented

Level D: Integrated
Level E: Institutionalised

Examples of management practices
Problem recognition. Management and staff are aware that there
is a need to improve aspects of the systems under development
concerned with their use.
Quality in user training.
Human-centred methods training.
Active involvement of users.
Provide appropriate human-centred methods.
Maintain quality in use techniques.
Develop appropriate skills.
Integrate HF processes with quality system.
Manage iteration of design solutions.
Systematic improvement of quality in use.
Acceptance of human-centred skills.

3.3.8 INUSE Processes
The INUSE project developed a well-documented process assessment model that is based
on the format of the software process assessment model defined in ISO 15504-2
(ISO/IEC 1998a). The model defines a new process category, Human-Centred Design
(HCD), with seven human-centred processes:
− HCD.1 Ensure HCD content in system strategy
− HCD.2 Plan the human-centred design process
− HCD.3 Specify the user and organisational requirements
− HCD.4 Understand and specify the Context of Use
− HCD.5 Produce design solutions
− HCD.6 Evaluate design against requirements
− HCD.7 Facilitate the human-system implementation
The substances of the processes HCD.2 … HCD.6 are derived from ISO 13407.
Each process is assessed independently, using the capability scale defined in ISO
15504-2. The capability scale focuses on the management of processes: the substance of
the process is examined only at level 1. The levels of capability are illustrated in Table 9.
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Table 9. There are six levels of capability in the INUSE Processes model.
Level of capability
Level 0: Incomplete
Level 1: Performed
Level 2: Managed
Level 3: Established
Level 4: Predictable
Level 5: Optimising

Description
Organisation is not able to carry out the process.
The process achieves its purpose. Individuals carry out processes.
The quality, time and resource requirements for the process are known and
controlled.
The process is carried out in a manner specified by the organisation and the
resources are defined.
The performance of the process is within predicted resource and quality
limits.
The organisation can reliably tailor the process to particular requirements.

We illustrate the result of an assessment in Fig. 7. The capability of the different usercentred processes (HCS.1…HCS.7) are determined and presented as a capability profile.
The higher the rate, the higher is the capability of the process.

5
4
3
2

Capability
level

1
0
HCD.1 HCD.3 HCD.5 HCD.7
Fig. 7. Example of the results of a usability capability assessment with the INUSE
Processes approach: the higher the rating, the better the capability of a process.
The measure of capability is based upon a set of process attributes. Process attributes are
used to determine whether a process has reached a given capability. The attributes are
themselves measured on a percentage scale.
Each process is defined by a purpose statement with a number of outcomes. In
addition, it identifies a set of base practices for each process. Assessments are typically
carried out by analysing the extent and quality to which the base practices are
implemented.
As an example, the purpose of the process HCD.4 is "to identify, clarify and record the
characteristics of the stakeholders, their tasks and the organisational and physical
environment in which the system will operate". The base practices of the process are:
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− Identify and document user’s tasks.
− Identify and document significant user attributes.
− Identify and document organisational environment.
− Identify and document technical environment.
− Identify and document physical environment.
The model and the method are well described. The documentation includes definitions of
terminology, an explicit reference model, and guidance on how to perform an assessment.
It is also possible to get training in process assessment. Some support is available for
instantiations (e.g. table templates).
Peer review is used during the building process. The board of reviewers is large and
international: a working group of an international standardisation body. We know of one
evaluation report by the developers of the model (Earthy 2000). It contains some
evaluations of the different artefacts but has nothing explicit about the tasks on which the
evaluations should be carried out. It defines a set of metrics (a questionnaire) "based on
the Process Professional Assessment Feedback Form". There is also a recent experience
report (Bevan and Earthy 2001).

3.3.9 ISO 18529
The process descriptions of the INUSE Processes model were later published as a
technical report of ISO (ISO/IEC 2000a). However, because the process descriptions are
almost identical, we do not discuss ISO 18529 separately.

3.3.10 HSI
The HSI model was presented in a workshop in Canada (Young 2000). Based on the
documentation that we have (a copy of set of slides), the HSI model seems to have
exactly the same structure as CMM. It has the same capability levels, and descriptions of
the levels.

3.3.11 Quality in Use, QIU
QIU was presented to a large audience in July 2000 for comments. It includes a reference
model (Earthy and Sherwood-Jones 2000a) and an assessment model (Earthy and
Sherwood-Jones 2000b)
The basics and the structure of the model are very much the same as the INUSE
Processes: the format conforms with ISO 15504-2 requirements. The main difference is
that the number of processes has been increased: there are 16 processes (instead of the 7
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processes in INUSE Processes). The name of the process category is Quality In Use. The
processes are:
− QIU.1
Human Factors integration process
QIU.1.1 Integration of HCD process
QIU.1.2 User involvement process
QIU.1.3 Management of human risks process
QIU.1.4 Integration of QIU process
QIU.1.5 Management of QIU process
QIU.1.6 Support of QIU process
18
QIU.1.7 QIU in business strategy process
− QIU.2
Human centred design process
QIU.2.1 Context of Use process
QIU.2.2 User requirements process
QIU.2.3 Produce design solutions process
QIU.2.4 Human Factors evaluation process
− QIU.3
Lifecycle involvement process
QIU.3.1 Human issues in concept process
QIU.3.2 Human issues in development process
QIU.3.3 Human issues in delivery process
QIU.3.4 Human issues in operation process
QIU.3.5 Human issues in disposal process
Compared with the INUSE Processes model, more emphasis is paid to the integration of
user-centred design with other system development activities (the QIU.1 processes and
some base practices within the individual processes), and to the differences of
development life cycles (the QIU.3 processes). The QIU.2 processes are almost identical
to the processes HCD.3 - HCD.6 of the INUSE Processes model. However, there are
some differences, for example in the names of processes, as well in the definitions of the
processes and in base practices.
A minor but practical idea of the QIU model is a new way of formulating the base
practices. The title presents an activity, rather than the “title and explanation” presentation
of (ISO/IEC 1998b). Reasons for this are that "during assessment there is frequent
confusion between the inferred meaning of a short title and the detail of the clause" and
"a brief summary … to guide the assessor is more flexible than definitive text" (Earthy
and Sherwood-Jones 2000b).

3.3.12 HSL, Human-System Lifecycles
HSL (ISO/IEC 2001), Human-System Lifecycle, is a recent, revised version of QIU. It
has a different structure, new terminology, changes in some processes and a new process

18

The author has contributed this process, see Section 5.
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category, namely Human resources. Altogether there are 21 processes, as illustrated
below.
− Life cycle involvement
Human-system issues in conception
Human-system issues in development
Human-system issues in production and utilisation
Human-system issues in utilisation and support
Human-system issues in retirement
− Integrate human factors
Human-system issues in business strategy
Human-system issues in quality management
Human-system issues in authorisation and control
Management of human-system issues
HF data in trade-off and risk mitigation
User involvement
Usability engineering integration
Develop and re-use HF data
− Usability engineering
Context of Use
User requirements
Produce design solutions
Human Factors evaluation
− Human resources
Human resources strategy
Define standard competencies and identify gaps
Design staffing solution and delivery plan
Evaluate system solutions and obtain feedback

3.4 Summary
In this section, we summarise and contrast the UCA approaches. We examine the
approaches from the following perspectives: family tree, classification of the approaches,
purpose of assessments, support for practitioner, and research results.

3.4.1 Family tree
Five of the assessment approaches (Trillium, Philips, HSI, INUSE Processes, QIU/HSL)
have their origins in software process assessments models. Trillium and Philips state that
theirs are based on the CMM while the structure of HSI is almost an exact copy of the
structure of CMM. INUSE Processes and QIU/HSL use the format and structure of ISO
15504 and extend it to cover user-centred design. In these approaches, the usability

47
capability of a product development organisation is analysed through the capability of the
processes carried out during development: i.e. how extensively the different processes
related to user-centred design are performed, and how well they are planned and
managed.
The other models do not refer to a process assessment model as their origin. In fact,
neither Ehrlich & Rohn nor IBM mentions any basis. INUSE HCS claims to have
considered 'all recognised approaches', and explicitly mentions the Total Systems
Maturity Model (Sherwood-Jones 1995) – which is the base source of their approach19 the IBM approach and the well-known general quality model of Crosby (Crosby 1978).
The Crosby model is also the basis of the Total Systems Maturity and HUSAT models.
In summary, we present the family tree of the different approaches. It is illustrated in
Fig. 8. As the figure illustrates, many of the approaches were developed in isolation of
each other20.
Crosby
Ehrlich &
Rohn

CMM
HSI

HUSAT

IBM

TSM

Trillium
Philips

ISO 15504

ISO 13407

UMM
Processes

UMM HCS

ISO/TR
18529
Legend:

QIU
Process
assessment

Generic
assessment

Other
source

HSL

Fig. 8. The family tree of the different UCA approaches.

19

Personal communication with Jonathan Earthy, September 2000
This conclusion is based on the available documentation. In reality, there may exist more
relationships between the methods.
20
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3.4.2 Classification of the approaches
We propose the term assessment paradigm to illustrate this difference between the
various assessment approaches. We identify two categories of assessment approaches: a
‘process assessment’, and an 'other than process assessment'. While the first one can
naturally be called process assessment approach, we have given the name generic
assessment approach21 to the latter ones.
The most essential differentiator between the different UCA approaches is the
assessment paradigm. Other main features are quantity of capability levels (stages) and
areas (attributes, processes, roadmaps). The classification of the different UCA
approaches based on these attributes is shown in Table 10.
Table 10. Classification of the UCA approaches
Approach
E&R
Trillium
IBM
Philips
HSI
HUSAT
INUSE HCS
INUSE Processes, ISO
18529
QIU, HSL

Assessment paradigm

Number of capability
areas

Number of capability
levels

Generic
Process
Generic
Process
Process
Generic
Generic
Process

1
1
9
10
1
15
1
7

4
5
5
5
5
5
5
6

Process

16

6

3.4.3 Different purpose of assessments
Assessments are carried out for two main purposes: summative (to demonstrate capability
to a third party) and formative (to provide a basis for improvement action). Any approach
can be used for formative purposes. ISO 18529 and QIU/HSL approaches provide a solid
basis for summative use. Trillium also has a structure suitable for summative assessment.
Philips and HSI are based on CMM and thereby have the potential to be used for
summative assessments. However, we do not know much about those approaches in
detail. We summarise our interpretation on the suitability of the different approaches for
different purposes in Table 11.

21

The generic assessment approaches also typically include process aspects but are not solely based
on assessment of processes as the process assessment models are.
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Table 11. Suitability of the different assessment approaches for different purposes
Approach
Trillium
IBM
Philips
HSI
HUSAT
INUSE HCS
ISO 18529
QIU, HSL

Formative

Summative

X
X
X
X
X
X
X
X

X
?
?
?
?
X
X
X

3.4.4 Support for practitioner
We summarise in Table 12 the extent to which the different artefacts – constructs, models,
methods, and instantiations - are described to provide practical support for a practitioner
who wants to carry out an assessment. ISO 18529 and QIU/HSL give the best support for
performing an assessment. The IBM and Philips models cannot be used in assessment
without significant interpretations being made by the assessment team. The available
documentation about other approaches is so limited that we have not included them in the
table.
Table 12. Support for practitioners
Trillium

IBM

Philips

UMM HCS

ISO 18529

Constructs
+
+
+
++
++
Models
++
+
+
++
+++
Methods
+
+
++
+++
Instantiations
+
+
+
- no documentation at all;
+ some documentation exists but is inadequate for guiding an assessment;
++ documentation exists but considerable interpretations are needed by an assessor,
+++ described comprehensively, none or minor interpretations required)

QIU/
HSL
++
+++
+++
+

3.4.5 Research activities
The literature mainly describes the different features of the UCA approaches, and gives
guidelines on how to perform an assessment. Not much research has been published on
usability capability assessments. There is very limited literature on how the existing
models have been constructed. The capability models are mainly presented as such,
without much documentation about the rationale for their development. Neither are there
reports presenting experiences of using the approaches in practice. There are very few
guidelines on how to tailor and perform assessment in different cases: e.g. in large vs.
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small organisations; in organisations with long vs. short tradition of UCD; in different
application domains.
There are no reports on how useful assessments have been in improving user-centred
design and how organisations have perceived the assessments - apart from the very recent
one from the TRUMP experiments (Bevan and Earthy 2001). We are not aware of any
research on how user-friendly the usability capability models are to their users: the
assessors. How do assessors understand and interpret the models? How do they find
assessments with the models?
From a research point of view, the work done with the INUSE Processes model and
later with the QIU/HSL models has a solid basis. The approaches are based on
established constructs and methods from software process assessment. The building
process of the model is described to some extent (e.g. that it is based on ISO 13407 and
was peer reviewed).

4 Theorising about usability capability
Our experience after our first assessments in 1997 was that the assessments did not reveal
some critical issues that affect the effectiveness of user-centred design. We then started to
think more about what exactly those organisational characteristics are that may have
impact on user-centred design. For example, when a UCA is carried out, what exactly
should be examined? Since our original research goal was to develop a wide-ranging
assessment approach, we felt that we need to have a model that defines those
characteristics. This brought us up against theoretical problems: 1) what exactly is the
usability capability of a product development organisation? And, 2) what are the
characteristics that should be covered in a comprehensive assessment?
After the trials in 1997, we created a preliminary enhanced model of usability
capability in an attempt to apply the lessons learnt from the experiments. This was
reported in a project document (Jokela and Salminen 1998). This model was further
refined one year later, in autumn 1999, reported in the final deliverable of the KÄYPRO
project (Saukkonen et al. 2000) and published in (Jokela and Abrahamsson 2000). In this
section, we present the model with the rationale behind it. – Note. We discuss the topic of
this chapter again in Section 12.2.

4.1 Implementation of UCD in a product development project
Our strategy for our rationale is to start by examining one product development project:
what are the characteristics that should exist in a product development project so that the
outcome is a usable product? Then we extended our examination to the wider aspects of
organisations. What are the necessary features in an organisation to ensure that all
projects would consistently develop usable products?
Our experience is that product development projects vary a lot from the viewpoint of
usability. The use of UCD practices and methods depend e.g. on the motivation and
interest of the project manager. This contrasts with organisations where the development
of products or systems strictly follows established procedures - some public organisations
and organisations that develop safety-critical products would fall into this latter category.
We can define usability as a quality attribute of a product that is dependent on the

52
performance of UCD activities in a specific product development project. Our next
question is: what are the characteristics of effective and efficient UCD in a product
development project?
Firstly, the development process should follow the principles and incorporate the
activities of user-centred design. Here we use ISO 13407 as the main reference for UCD.
The basic requirement for effective UCD is that the different activities of UCD - e.g. as
described in ISO 13407 - should be carried out.
The UCD activities should be carried out in a quality way in order to produce valid
data for the product design. For that, there needs to be a set of different resources in the
project. First, there should be UCD skills available in the organisation - no meaningful
UCD activities can be performed without skilled resources. A key resource is a usability
specialist with a good knowledge of user-centred processes, methods and tools. In
addition, the UCD activities should be carried out using the appropriate procedures,
methods, tools and technology.
An example of a UCD activity with poor quality is a large usability testing tour
organised by a team with a very limited knowledge of UCD and the HCI area generally.
The results of the tour were virtually useless. The total misunderstanding of user-centred
design can be appreciated from the comment of the organiser of the tour: "I represent
end-users in this company". Generally, the understanding of usability was along the
following lines: "No other skills but creativity is required for designing usability".
One important aspect is that the results of user-centred activities are actually used in
the design of a product. Experience has shown that even where UCD activities succeed in
providing valid data, those results are subsequently ignored in the decision-making
process. There are cases where the results of usability evaluations indicated major
problems in user interface concepts. However, the evaluation results were ignored, and
poor designs were accepted in products. As discussed later in this chapter, this illustrates
a real lack of management commitment to usability.
Others have reported similar problems also. For example, Don Norman said in an
interview at CHI'99 (Anderson et al. 1999): "User testing is low level work, other people
make decisions", "Important question: peers or resources? Usability people are normally
resources".
Further essential factors in the performance of UCD are that the project manager and
development team should be aware of the basics of usability and are committed to UCD.
Without awareness of the benefits of usability, software designers may feel frustrated
because UCD activities seem to take a long time in the early phases of a project. Nothing
concrete - in their eyes - seems to happen. Effective user-centred techniques like user
visits may seem unproductive because it may delay traditional software engineering
activities. A typical misunderstanding is that "when usability tested, then it is done" as
stated by Don Norman (Anderson et al. 1999).
In summary, effective UCD in product development projects requires different
organisational elements, as illustrated in Fig. 9. Those elements include: the incorporation
of UCD activities and principles in the project life cycle; people with new skills; effective
and efficient user-centred methods and tools; an awareness in the project team of usability
and a commitment to UCD; a respect for UCD work by project members; and finally the
utilisation of results from user-centred activities in the design process.
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At a poor level of capability, there are no user-centred activities carried out in a
project, or they are carried out in an inappropriate and inefficient way. In an ideal
scenario, UCD has a significant role, efficient methods are used, project members
respects UCD work, and the results are used in the design stage.

DEVELOPMENT
PROJECT

Impementation of
Principles and
Activities of User
Centered Design

UCD
Resources

Usable
products

Fig. 9. Successful UCD requires the presence of many elements in product development
projects.

4.2 Mechanism for ensuring routine use of UCD
Keeping to the schedule is typically the most important success criterion for product
development projects. In acknowledgement of this, the incorporation of UCD calls for
additional requirements in product development projects: new skills are required, new
activities have to be performed, and new training has to be organised. Thus, from the
viewpoint of a development manager, the UCD activities may increase the workload in
the project, which in turn means taking new risks in meeting time constraints set for the
project. Activities that were not done before have to be carried out, and people with
special new skills need to be recruited. Hakiel has said (1999): "UCD as such has a little
value to a development manager… It adds to the budget and involves new activities
whose role in the development process is not always evident". My experiences are
similar: I have witnessed project managers saying: “No more usability in this project!”
The long-term benefits, however, show that UCD actually reduces development costs
and shortens the development cycle. This occurs because UCD strengthens the quality of
requirements in the definition phase, thus reducing the number of late changes in
requirements. However, it may not be easy to convince a development manager of these
benefits, especially if there are no incentives in place for good usability.
Organisational changes have to be made as well: a team of people with a new role
would have to be assigned to the projects. If UCD is a novel issue in the organisation,
awareness and commitment has to be created. This can be achieved through training,
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which again might add an extra burden to the project since it takes time and resources. As
time and resources are typically restricted, finding place for training in projects may turn
out to be a problem.
UCD should be accepted as part of the development process at the decision of the
development manager - if (s)he understands the value of usability. The inherent question
here is: how to ensure UCD plays an effective role in a product development project
when the issue of usability is not in the development manager’s set of top objectives (as
keeping to the schedule would be)? How can an organisation be motivated for this kind of
change?
Hakiel (1999) addresses this issue. His conclusion is that in order to make UCD
routine, a demand for usability of products should be set by the management. Business
management should view usability as an important competitive asset, and take tangible
steps to create a demand for UCD in product development projects. In other words,
usability has to be a business decision from management level. This kind of business
decision can be implemented in product development projects, for example, by defining
clear and measurable objectives for usability and having a reward structure to motivate
the project team to meet these objectives, see Fig. 10. We have had encouraging
experience of the use of incentives in product development projects, where usability
objectives were clearly met and even exceeded (Jokela and Pirkola 1999).
Management
Demand on
Usability
Incentives

Usability objectives
User Centered Design
in Development
Projects

Usable
products

Fig. 10. Management Demand on Usability Leads to Effective User-centred Design.
At a level of poor usability capability, the organisation may be able to perform UCD
successfully in some individual projects, while in many others they may fail completely.
For this reason, a capability model should be able to identify the extent to which the
organisation systematically uses UCD.

4.3 Keeping infrastructure of UCD at competitive level
Considering the long-term positive effects, it is not enough for an organisation with a
high level of usability capability to perform UCD consistently, and to incorporate UCD
into product development projects in the organisation as the general practice. The
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organisation must also be able to guarantee its ability to perform competitive UCD in the
future.
In an organisation that really has a high level of usability capability, the senior
management is concerned with the ability of the organisation to match the competition in
the usability of its products, and will take the appropriate steps to ensure the ability to
apply UCD at a competitive level. This can be achieved by monitoring the status of the
usability of its products compared with those of its competitors, and by concentrating on
activities that ensure that the UCD resources maintain their competitive level. This
requires: the use of state-of-the-art methods, ensuring the appropriate skills remain in the
organisation, the existence of high level resources for effective and efficient
implementation of UCD in projects and, finally, that UCD is acknowledged as one of the
core competencies of the organisation.
A capability model should be able to identify and make a distinction between the
ability of different organisations to pursue and maintain their ability and resources to
perform UCD at a competitive level.

4.4 A proposal for dimensions of usability capability model
According to the above rationale, the necessary requirement for usable products is the
effective application of UCD in product development projects. For that, two basic
structures should be in place: infrastructure for UCD (skills, methods, tools, awareness
and commitment to UCD from personnel), and a commitment from the management to
usability (management sets tangible requirements for projects, follows the situation in the
market, and keeps the infrastructure at a competitive level). This provides us with a model
of usability capability. This is illustrated in Fig. 11.

Market
follow-up
Competitors

Business
Management
commitment
Usablity
requirements

DEVELOPMENT
PROJECTS

User centered
design

Improvement
requirements

User centered design
infrastructure
Resources

Products

Fig. 11. Model of usability capability: Effective user-centred design requires
infrastructure and commitment from business management.
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For the purpose of the assessments, we identify the capability areas as dimensions, Fig.
12. The dimensions are defined and described below. Note. We will discuss the
dimensions again after the experiments in Section 12.2 where we refine the definitions.

Business management
commitment to usability

UCD infrastructure

Implementation of UCD

Fig. 12. Main dimensions of usability capability.

4.4.1 UCD infrastructure
The extent to which the organisation has resources to effectively and efficiently plan and
implement high quality UCD in product development projects.
The basic element for ensuring effective UCD is to have UCD skills in the organisation.
Adequate skills are needed (i.e. qualified UCD practitioners) so that the UCD support can
be provided for product development projects. Another essential element is the
technology to implement UCD activities (e.g. prototyping tools and usability labs). Skills
and technology provide the basic infrastructure.
While skills and technology are sufficient to ensure effective UCD in a product
development project, they are not enough to make UCD efficient. To make the UCD work
efficient (i.e. to make it happen quickly), we need guidelines for planning and
implementing UCD work. Moreover, we need awareness and commitment to usability
from the project team. If usability and UCD are new issues, it will take time and
resources to provide the required usability training.
Summary: UCD infrastructure determines the level of effectiveness and efficiency of the
performance of UCD. However, the existence of such an infrastructure alone does not
guarantee effective UCD in product development projects. For that, we need to consider
the next dimension.
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4.4.2 Implementation of UCD
The extent to which UCD is planned and implemented in product development projects in
terms of effectiveness, efficiency and quality.
Usability is a quality characteristic of a product that is determined by the extent to which,
and quality of, UCD is carried out in a product development project. If the principles and
activities of UCD are implemented in the project at a level of high quality, it can be
assumed that the outcome of the project will be a product with a high-level of usability.
The two necessary requirements for high quality implementation of UCD are the
existence of a basic UCD infrastructure (i.e. skills and technology), and their availability
to the project. All that is needed to plan and implement high-level UCD is commitment
from the project management, time and people resources. Other features (i.e. guides and
project team awareness of usability) make the planning and the implementation of the
UCD more efficient.
Summary: Implementation of UCD determines – in the end – the usability of the product
that a project develops. The usability is determined from the extent and quality of the
UCD work carried out in the project. The quality cannot be any higher than the UCD
Infrastructure can provide.

4.4.3 Business management commitment to usability
The extent to which business management creates a demand for usable products and a
commitment to the development of a UCD infrastructure.
If this dimension does not exist, the role of UCD in product development projects is
increasingly project dependent (i.e. it depends solely on the attitude and commitment of
the project management and the team). If usability is not one of the project managers’ or
designers’ objectives, 'selling' UCD to a project may prove to be a difficult task. It can be
easily regarded as just an add-on to the project, which may threaten the project schedule.
It is important to understand that true management commitment to usability involves
more than just talking about usability in a positive tone. The management’s behaviour
makes commitment become reality: the management sets clear usability objectives for
projects, follows the competitive situation in the market place from the usability point of
view, and takes steps to ensure the competitive performance level of the UCD
infrastructure. The key to the commitment of the management is their belief in the
business benefits of usable products.
Summary: Business management commitment to usability determines the level of
usability capability of the organisation, in the end. If the commitment is lacking, the UCD
implementation will vary greatly, even if a UCD infrastructure exists. The lack of
commitment from the business management may also minimise the role of UCD
personnel, so as to make them invisible.

PART 2. EXPERIMENTS
The main part of the research contains five experimental assessments that were carried
out in 2000 and 2001.
The theoretical model of usability capability was the original main driver for these
experiments. We wanted to learn about assessments of UCD infrastructure and usability
in business strategy. Another driver was the mission of the KESSU project where the
research was carried out: “To help companies to improve their business through providing
practical and viable guidance and methods for how to implement effective user-centred
design in their environments”.
We chose the INUSE Processes approach as our methodological starting point. The
choice was easy: it was the best-documented and most recent approach. It was based on
recognised principles of software process assessment. Moreover, (the process description
part of) it was being published as a technical report of ISO. We planned to expand the
INUSE Processes approach with new elements that would cover the other dimensions of
capability. – It appeared only later that further development of the INUSE Processes
model was going on also in UK. The result of this work was the QIU (later HSL) model.
The experimental research started in May 2000 when we carried out an assessment at
Buscom. We used the INUSE Processes model as the basis but also developed some addons to it. Thereafter we performed another assessment at Teamware in June 2000. This
time the assessment approach was the INUSE Processes model as such. A third
assessment was carried out at NET in October-November 2000. The basis of the
assessment approach was in the INUSE and QIU models but it was modified to the extent
that we regard it as a new assessment approach. A fourth assessment was carried out at
NET in December 2000 (in a different group than the earlier one) where assessment was
implemented as a workshop. The fifth assessment was at Nokia Mobile Phones, again a
workshop.
This part of the thesis describes case by case the experiences and how the assessment
approach evolved towards one-day assessment workshops with a revised UCD process
model and three dimensional performance scale.
A similar structure is used in the descriptions in all the cases, Fig. 13. Each section has
the following contents:
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− A brief description of the organisation where the assessment was carried out.
− The build activities (i.e. building or revising assessment artefacts), if there were any.
− The implementation of the assessment. If there were some building activities that took
place during the assessment, they are described here.
− Feedback that was gathered about the assessment.
− Mapping of experiences and feedback to the research framework. Conclusions on what
was learnt about constructs, models, methods, and instantiations.
− The main implications that should be considered in the subsequent assessments.

Preassessment
build activities
(if any)
Implementation
of the
assessment

Feedback

Conclusions
artefact by
artefact
Implications to
the next
assessment

Fig. 13. Format of describing the experiments.

5 Assessment at Buscom in May 2000
Buscom develops electronic fare collection systems for international markets. The
company is small – about 60 employees. The initiative for the assessment came from the
company itself. The company had set up an internal UCD (user-centred design)
improvement project, called 'Käyttis'. Our role was to support the company in this
project: to improve the organisational capability in user-centred design. In a
brainstorming session, the company prioritised carrying out a 'current state analysis’ as
the first step in the development process.
We decided to perform the assessment by applying the INUSE Processes approach
(Earthy 1998a). One reason was that we had some experience of it from 1997. Moreover,
it had been elaborated during the TRUMP project, and the process descriptions of the
approach were being accepted in the technical report of ISO: ISO 1852922.
We, however, also wanted to explore some new issues. Firstly, we wanted to cover
organisational and business-related issues more comprehensively than the INUSE
processes do. The driving force for using these processes was our conclusion that
usability should be examined from all three categories of usability capability that we had
identified in our theoretical model. We wanted to examine the position of usability in the
overall business strategy and the status of UCD infrastructure.
Secondly, we wanted to tailor the way in which results are presented. Typically in
process assessments, the processes are examined to level 2 or 3 of capability. We decided
very early on to examine the capability up to level 1 of process capability only: i.e.
whether the processes achieve their purpose. We found this focus appropriate because
UCD had been rather recently started in the company. We did not find presenting results
with a traditional process capability profile applicable.
The flow of the assessment is illustrated in Fig. 14.

22

The technical report was accepted in June 2000.
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Fig. 14. Assessment at Buscom.

5.1 Building activities
We developed the following artefacts:
− Two new processes
− A preliminary model for UCD infrastructure
− A way of presenting assessment results, SIBC matrix
We developed preliminary models for two new processes that we call 'Develop UCD
Infrastructure' and 'Usability in Business Strategy'. We defined the purpose of the
'Develop UCD Infrastructure' process as follows: "The purpose of the process is to ensure
that user-centred design skills, resources, technology, awareness, and culture are
sustained at a competitive level in the organisation". The process is based on the one hand
on our theoretical model of usability capability; and on the other hand, we have adopted
ideas from some organisational processes of ISO 15504.
The 'Usability in Business Strategy' evolved during the assessment. We originally
planned it to be an extended process23 with three basic processes:

23

Ref. the process structure of ISO 15504
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− To define usability as a competitive asset. We wanted to understand whether business
management does anything to include usability and user-centred design in the business
strategy.
− To set usability objectives for product development projects. We wanted to examine
whether business management gives any priority to usability for product development
projects - e.g. are projects rewarded for good usability.
− To follow the competitive situation in the market place. We wanted to examine how
interested business management is in the usability of their products compared with
those of their competitors.
During the assessment, these three processes were combined into one process. We did not
use the 'Usability in Business Strategy' process as a formal reference in the interviews.
We, however, did identify some qualitative findings.
We developed a preliminary model for examining the level of infrastructure of the
company, based on our theoretical model. We identified the following attributes of the
UCD infrastructure:
− Usability practitioners: we planned to evaluate the status in terms of quantity of
resources (persons), education, training, experience, and knowledge of methods.
− Other staff: we planned to examine issues like awareness, training, experience,
commitment
− Guidelines and technology: this includes issues like documentation of user-centred
design activities in quality manuals, availability of facilities (e.g. equipment for
usability tests)

5.1.1 SIBC matrix
The typical way of reporting the results in process assessment is quantitative: the level of
capability (1 - 5) of each process is reported. Because our assessment focus was to
examine only up to level 1, it was clear that reporting capability levels would not make
sense.
We decided to present the qualitative findings in the form of SIBC matrix: strengths,
targets for improvement, benefits of improvement, and costs24. We used an informal scale
for quantitative results. Instead of the scale N, P, L, F for the existence of practices in
process assessment model, we used an informal scale -, +, ++, +++ Example of an SIBC
matrix – with arbitrary results of Produce Design Solutions process - is illustrated in Fig.
15.

24

This idea was derived from the SWOT (strengths, weaknesses, opportunities, threads). The
terminology was chosen to be more positive.
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Produce Design Solutions + +
Strengths
exact and precise specifications of
dialogues
some prototyping activities carried out
communication of user interface issues
with customers

Benefits
less late changes in the user interfaces,
savings in long term
improved quality of user interfaces
more consistent user interfaces throughout
the product line

Targets for Improvement:
more teamwork in the design of user
interfaces
development of in-house style guide
more prototyping of user-interfaces
utilization of low-fi prototypes in early
phases of life cycle
avoid customers dictating user interface
solutions
Costs
prototype development
iterative design (short term cost)

Fig. 15. Example of an SIBC matrix (with arbitrary results).

5.2 Implementation of assessment
There were six members altogether in our assessment team. The lead assessor (the
author) had process assessment training and had participated in two processes
assessments earlier in the role of assistant assessor. He had quite extensive experience in
UCD. One assistant assessor had process assessor training. The rest of the assessors were
rather inexperienced in assessments. One of the team was a usability expert in the
company.
We decided to include the processes HCD.3 … HCD.7 (the 'core' processes of UCD)
in the INUSE processes model in our assessment. We did not take process HCD.2 –
planning of UCD activities - because our assumption was that it is not relevant to assess
the inclusion of user-centred design activities in project planning, due to the company’s
relatively short history in user-centred design. Neither did we include process HCD.1,
which was regarded as quite difficult to understand.

5.2.1 Opening briefing
We started with a short kick-off session where the objectives and the principles of the
assessment were presented to the product development staff. More than half of the
personnel were present. The presentation was a very intensive one – 15 minutes and one
slide.
A more thorough briefing – about one hour - was given to the interviewees. This
presentation included an overview of the flow of interview sessions, a graphic
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presentation of the UCD processes (based on ISO 13407), and an introduction to the
INUSE Processes model. As an example, we presented a definition of the process HCD.4
(Understand and Specify Context of Use) – the purpose statement and base practices.

5.2.2 Interviews
We interviewed the representatives of the product development organisation over two
weeks, which amounted to 10 interviews altogether. There were one, two or three
interviewees in each interview. Many days we had two interviews per day. In eight
interview sessions, the interviewees were persons who had worked in product
development projects. The managing director was interviewed in one and the product
development manager in another session.
In the interviews of project staff, we discussed the selected projects from the viewpoint
of the processes HCD.3 – HCD.7. We used mainly the base practices of the processes as
our reference. The interview style was quite informal.
After each interview, the assessment team summarised the findings. We tried to rate
the capability of processes (up to level 1) through the existence of base practices, using
the NPLF scale (none, partially, largely, fully) of process assessment. We focused on
examining the existence of base practices thoroughly: we even assigned a person in our
assessment team to take charge of each process so as to understand what is meant by each
base practice and to understand to what extent the base practice exists.
We had trouble in agreeing on an interpretation for some base practices, for example
such as “Analyse the tasks and worksystem” and “Analyse the implications of the context
of use”. The problems in interpreting base practices together with the tight schedule of
the assessment led to a situation where we were not able to reliably use the NPLF scale.
This led us to rely on an assessment based on our professional judgement rather than on
the capability algorithm of process assessment. - On the other hand, there were no
problems in the interpretation of a base practice such as “Describe the characteristics of
the users”.
Some issues that should be 'routine' failed to some extent. For example, the original
plan was to focus on two product development projects. This plan, however, did not
materialise as planned: actually, we ended up examining to some extent 5 to 6 projects.
This was due to the selection of interviewees, which was not optimal.
We interviewed the managers in a more open way. We used our ideas about the
management processes as a reference, but decided not to even attempt any rating of the
management processes.
The model of the UCD Infrastructure was discussed with the usability specialist of the
company but the discussion was somewhat problematic. This was because it touched on
issues on a personal level ("Are you really going to present this?"), and we decided to
leave it out.
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5.2.3 Reporting results
We first reported the findings to the management team of the Käyttis project. We
presented the results of each process as an SIBC matrix with quantitative scores. In
addition to the SIBC matrix, we extensively used an overview picture of the processes
that had been under assessment (Fig. 16.), in an attempt to give the audience an overall
picture of the processes and their relationships.
Usability in
Business Strategy

Context of
use

Usability
evaluation

Development
project

Usability
requirements

Design
solutions
Development
of UCD
infrastructure
Operation
and Support

Fig. 16. Process model used in the assessment at Buscom.
The main occasion for reporting the results was in a session some days later to which all
the employees of the company were invited (and more than half were present).
For that, we modified our presentation a bit compared with the presentation to the
Käyttis management team, based on the feedback that we had received. We included an
introduction of the basic concepts of usability and user-centred design at the beginning of
the presentation. We applied the definitions of the standard ISO 13407 to describe the
concepts of usability and user-centred design. Based on the discussion with the
management, we did not include the presentation of the business management process,
which we regarded as inappropriate in a report to the whole staff. We removed the
quantitative scores (-…+++) of the processes (we do not actually know why we did that –
it had not been requested by the Käyttis management team). The reporting session lasted
for one hour, as we had planned.
A couple of months after the assessment, we delivered a written report of the
assessment.
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5.3 Feedback
We proceeded based on the following reasoning when planning the evaluation of the
assessment: the main purpose of capability assessments is to provide a basis for
organisational improvement of user-centred design. While assessment is an artefact, its
main evaluation criteria should be "utility and value to users" (March and Smith 1995).
We identified two main groups of users: the organisation to be assessed, and the
assessors. Our evaluation plan included gathering immediate feedback from the Käyttis
management team, staff and the usability expert in the organisation, and from the
members of the assessment team.

5.3.1 Feedback for Käyttis management team
We asked for feedback about the understandability and usefulness of the processes and
the results of the assessment. All three participants gave feedback. A summary of the
feedback is given in Table 13. The feedback indicated that the two new processes were
rated as equally understandable and relevant as the core processes of the UCD. On the
scale of 1…7, all the processes were rated on average between 6 and 7.
Table 13. Feedback on usability and understandability of processes (scale 1 low … 7
high).
Process
Context of Use
Usability requirements
Produce design solutions
Evaluate designs
Introduce and operate the system
Improvement of UCD
infrastructure
Usability in business strategy

Understandability

Relevance

7,6,5
6,5,6
7,5,6
6,6,5
6,6,6
7,5,4

7,7,7
7,5,7
7,6,7
7,6,5
6,6,7
7,6,5

5,6,6

6,7,7

The overall feedback on the assessment was positive, Table 14. We asked about the
usefulness of the assessment on a scale of 1 (not at all) … 7 (very useful). Two members
gave the score 6 and one 7. They also liked the positive way of reporting results: "Good:
positiveness".
Table 14. Feedback on the usefulness of the assessment (scale 1 low … 7 high).
Feedback

Score

Usefulness of the assessment
Impact on motivation on UCD
Usability of the presentation

6,7,6
6,6,6
5,6,5

However, there was also clearly room for improvement, especially, in the terminology
used in the presentation that was found to be unclear. When we asked, "What should be
improved?” the participants answered "Terminology, process descriptions", "The clarity
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of terminology and concepts", and "The clarity of terminology". For example, in
discussions it was found that the term 'end user' was associated only in some specific user
groups as the customer. When we categorised 'bus passengers' as one end user group, it
caused confusion. In the terminology of the company, passengers are just 'passengers', not
'end users'.

5.3.2 Feedback from the results reporting session
We delivered a questionnaire at the beginning of the presentation to the audience, before
the presentation of results. At the presentation of results, we asked the audience to fill out
the questionnaire, and time was allowed time for that.
Altogether, we received 36 answers from the product development organisation. Most
– if not all – of the audience answered the questionnaire. Of those who answered the
questionnaire, 14 had been interviewed.
We examined how understandable the basic concepts are, that were used in the
presentation. The results are summarised in Table 15.
Table 15. Perceived understandability of different concepts (1 low – 7 high)
Concept
User
Usability
User centred design
HCD.3
HCD.4
HCD.5
HCD.6
HCD.7

Score
6.3
5.8
5.5
5.3
5.4
5.6
5.6
5.5

Then we asked for feedback about processes, and finally questions about the usefulness
of the assessment and its results as a whole. Of the 36 persons that answered the
questionnaire, 22 responded that their work is related to the activities of user-centred
design. They also answered the attitude and commitment related questions as presented in
Table 16.
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Table 16. Feedback from persons whose work is related to user-centred design activities
Question/Answer
Were the results presented in a clear way?
Were the results useful to me?
Were the results useful to the company?
Are you interested in learning more about usability and user
centred design?
Would you like to participate in experimenting with user
centred design methods?

Yes

Some

No

6
15
18
14

16
7
4
3

5

17

3

2

Some of the qualitative feedback indicated that it was quite tiring to listen to the results.
The SIBC matrices were perceived to include too much information. It was quite clear
that it was a mistake not to include the quantitative scores in the presentation. A member
of the Käyttis management team gave feedback that “you should not have left out the
quantitative results”.

5.3.3 Feedback from usability practitioner
The feedback from the usability specialist was gathered in interviews and in comments by
email. She reported: "It was a really good thing to participate in the interviews. I learnt a
lot new about how things are done in the company although I had been in the company
since autumn 1997. … I do recommend that the usability expert of the organisation
participates in the interview sessions". "Reading the assessment report alone does not
give the status of the organisation in the same way as participating in the interview
sessions". "After the assessment, it is easier for the usability team to plan and integrate its
activities".
She also gave feedback about the briefing session where the assessment model had
been presented to the interviewees. The model had been found to be very difficult. The
usability expert reported, "It was not understood here". One interviewee had said to her:
"How can you work together with those guys?" Some of the staff were of the impression
that the assessment was “academic stuff driven by the interests of the university”.

5.3.4 Self-reflection of the assessment team
The assessment team gathered observations throughout the assessment process. The
assessors' feedback was gathered in a lessons learnt session after the assessment.
Everyone was asked to report both positive and negative findings.
Generally, the assessors felt that the assessment was useful. The main reason for this is
that the team got a good view of how the company carries out product development
projects from a user-centred design point of view. They felt that they learnt a lot of the
language of the company, and were able to link the absence of user-centred activities to
some clear problems indicated by the interviewees.
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The team found the basics of the INUSE Process model good. However, there were
some major shortcomings in the model, too. In particular, the definitions of some base
practices were difficult to understand and interpret. The conclusion of the team was that it
would be necessary to have a precise interpretation of the model for the next assessments.
Another major lesson learnt was that, next time, one would need to organise interviews
so that there is adequate time both before and after each interview.
The assessment team found it instructive to fill in the SIBC matrix. It was felt that it
summarised the findings well, and made it possible to present results in a positive spirit.

5.4 Conclusions
Based on the experiences it seems that assessment is not only about identifying strengths
and weaknesses, but also about informing about usability and UCD to the organisation. It
was not very positive that many members of the staff had perceived the things that we had
presented as ‘not understandable’.

5.4.1 Constructs
The basic concepts of UCD (user, usability, user-centred design) and the processes of
UCD as defined in ISO 13407 seem to be meaningful to people when presented visually
and explained carefully. The HCD.7 – when presented in a narrative way – also appeared
to be understandable. The HCD.1 was perceived to be complex and somewhat ambiguous
by the assessment team, and was not included in the assessment. The formal style of
describing processes in the INUSE Processes model (purpose statements, base practices)
was perceived as very difficult to understand by the staff. There was really a big
difference here compared with the informal and visual style of the process model of ISO
13407.
The assessors regarded some base practices as too ambiguous, and thereby difficult to
use as a basis for assessments. Even if we used some time for their interpretation, we did
not achieve satisfactory interpretations for reliable rating. We started scoring the base
practices on the NPLF scale but did not finish it.
In conclusion, we regard the two new processes, 'Develop UCD Infrastructure' and
'Usability in Business Strategy' as relevant processes, and as relevant contributions to
research. There are two justifications for this:
− The Käyttis management team of the company valued these processes equally as
relevant as the processes of the INUSE Processes model, e.g. those derived from ISO
13407. They were also regarded as equally easy to understand.
− The 'Usability in Business Strategy' process was communicated25 to the developers of
the QIU model in the UK. It was included in the review version of the QIU model
(process QIU.1.7) (Earthy and Sherwood-Jones 2000b), and accepted as one process
25

By email April 26, 2000
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after the review. The QIU model includes a process 'Support for QIU' (QIU.1.6) which
is very close to the 'Develop UCD Infrastructure' process.
The UCD infrastructure model includes areas such as skills, knowledge and UCD culture
in the organisation. Even if its use was not successful in the assessment, we still regard
UCD infrastructure as a key construct in the usability capability of a product development
organisation.
The lessons learnt about the constructs are summarised in Table 17.
Table 17. Lessons learnt about the constructs
Worked

Did not work

The main concepts of ISO 13407
Usability in Business Strategy and Development of
UCD Infrastructure
The preliminary model of UCD Infrastructure

The formal style of defining UCD processes
Definition of some base practices
Understandability of HCD.1 of INUSE Processes in
our context

5.4.2 Models
The main model is the result of the assessment, or as we call it the usability capability
profile. We developed two different strategies for modelling the SIBC matrix: with
quantitative ratings or without quantitative ratings.
The presentation of the results without quantitative ratings was regarded as positive but
“boring”. The results were thought to be not concrete enough. The persons who attended
both presentation sessions clearly preferred the presentation with quantitative rating. Our
conclusion is that for effective communication, it is essential to include both quantitative
ratings and qualitative findings in the results.
Later on, the usability specialist of the company reproduced the results in a simplified
form for communication within the company. She reduced the number of findings,
excluded totally the part about 'Costs' in the SIBC matrix, and added a rough quantitative
score. An example of that reporting style is illustrated in Fig. 17.
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Produce Design Solutions
STRENGTHS
exact and precise specifications of dialogues
some prototyping activities carried out
communication of user interface issues with customers
TARGETS FOR IMPROVEMENT
more teamwork
development of in-house style guide
lo-fi prototyping

less late changes
more consistent user interfaces

Fig. 17. Illustration of a simplified presentation of results (arbitrary).
Summary of the lessons learnt is presented in Table 18.
Table 18. Lessons learnt about the model
Worked
Positive style of results
Qualitative results
Visual representation

Did not work
Lack of quantitative results
Results not concrete enough
Too much information in the results and it took too
long to present the results (‘boring’)

5.4.3 Methods
In the beginning of the assessment, we made a decision to try to assess up to level 1 only.
This proved to be absolutely the right choice. The difficulties that we encountered were
not due to that choice.
The assessment did not proceed in a very controlled way. One reason was due to some
communication problems during the planning phase (and also the long pause after the
earlier assessment). As a result, the assessment pace became very fast, and the
interviewees presented a wide range of different projects. We followed the pace of routine
software process assessment: two interviews per day. However, this did not allow us
enough time to interpret the model and evaluate the capability of the processes.
When presenting the results to the management team, the main negative feedback was
about the terminology. The problem was both in the names of UCD processes, as well as
in some very basic terms, such as 'user'. When we picked up on this point in the results
reporting session to the staff, the latter results were somewhat improved (as the Table 15
indicates).

72
However, care should be taken about how the definitions of the processes are
communicated. Our experience was that the use of visual representation is essential in
communication. Our main effort in developing 'new' methods focused on how to report
the results. We concluded that it is important to present the key concepts as clearly as
possible before presenting the results.
Our experience was that it makes sense to assess the 'Develop UCD Infrastructure'
process in a similar way to the other processes. The situation, however, with the UBS
('Usability in Business Strategy') was different. We did not find it natural and sensible to
assess UBS in this case. Probably the main reason was that usability was only a recent
issue in the company. We think that when a usability specialist (an assessor) is in a
position to discuss with management, assessment is probably not the right way to use that
kind of opportunity. We feel that a better choice is to focus on e.g. exploring the potential
business benefits of usability and thereby provide a basis for planning a usability strategy.
Assessment of UBS process may make sense when an organisation has truly worked on
usability at a strategic level and included it explicitly in its strategic plans (which is still
today probably seldom the case).
The lessons learnt are summarised in Table 19.

Table 19. Lessons learnt about the method
Worked

Did not work

Not to try above level 1 of capability
Paying attention to terminology
Use of visual presentations.
Assessment of Development of UCD Infrastructure
process
Participation of the usability specialist in the
assessment
Interviews as training sessions for the interviewees

We were not able to rate some of the base practices.
The participation of some assistant assessors was not
very active
The pace of the assessment was too fast
Communication problems in planning phase
(selection of interviewees)
Too many projects under assessment
Confusions with UCD related terminology
Assessment of Usability in Business Strategy process
Discussion with management was probably not very
effective
The assessment required a lot of resources (many
interviews)
Assessment of UCD infrastructure did not work
The contact with other staff, apart from interviewees
in the assessment, was rather weak
Producing the assessment report took long
Inclusion of the profile of UCD infrastructure in the
results was perceived as undesirable

5.4.4 Instantiations
We did not pay any specific attention to the instantiation. We used basic tools such as a
word processor, spreadsheet and presentation software in the assessment.
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5.4.5 Theorising
The purpose of an assessment is to provide an understanding of the state of UCD in the
organisation. Therefore, the basic success criterion for an assessment is that the
assessment should offer truthful information about the state of the UCD in the
organisation. Further, it should give a good basis for planning and implementing
improvement action.
From the experiences of this assessment, we can further identify the following
characteristics of a successful assessment:
− The constructs of the assessment approach should be clear and unambiguous for the
assessors
− The assessors should feel that they get a clear picture of the state of UCD in the
organisation
− The organisation should understand the results of the assessment
− The results of assessment should be clear and concrete
− The sessions related to assessment should be perceived as interesting
− The staff should be motivated about the assessment
− Restricting the focus of assessment to the substance of UCD (excluding e.g.
managerial issues) is sensible at least in some cases
− An academic flavour to the assessment should be avoided

5.5 Implications for further assessments
Probably the main implication was that next time we need to have clear, unambiguous
interpretation of the process model. Especially, we found that clear interpretations of base
practices are necessary.
Other areas where improvements should be considered are:
− The assessment should be carried out at a slower pace if research is being carried out.
There needs to be time between the interviews so that there is time for research:
analysis of the activities and planning for subsequent action. Probably one interview in
two days would be appropriate26.
− Even if the position of business management is crucial to usability capability, it may
not be the best solution to assess the 'Usability in Business Strategy' process. Instead,
one should learn ways of discussing usability and UCD with the management. It may
be wise to have a discussion 'with two experts' (one usability expert, one business
26

Later our assessment changed to ‘quick’ workshop-style assessments. One should understand that
the reason for slower pace was the fact that we wanted to have time for research. If an assessment is
just routine work, then a fast pace is probably fine.
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expert), rather than an arrangement of an interviewer and interviewee. While it is
typically a valuable and rare opportunity to meet the top management, the goal should
be to identify those benefits that usability would bring to the business.
− A natural implication is that the assessment process should be planned better. One
should have a clear focus. (This finding is of a general nature, and is well understood
in the world of software process assessment. But our experience shows again that this
is still a valid point).
− Communicating the results is a challenge, especially if there are many people in the
organisation who do not have knowledge of usability and user-centred design. Even if
we were partially successful, we found that we still need to work to find a way to
present the results in an interesting way. Our decision to present the results in a
positive way may prove to be critical for the success of the implementation of
improvement action in user-centred design. Results should be presented both
qualitatively and quantitatively.
− The evaluation approach needs further development. We developed our questionnaire
in a brain storming session of the project team. Even if we did one iteration cycle to
improve the questionnaire, there is certainly room for improvement. A more exact way
of designing the evaluation approach should be used next time. For example, one
needs to plan carefully when to ask questions in a quantitative and when in a
qualitative way.
− If the resources are limited, the scope of the assessment should be limited to a small
number of projects. Several projects naturally give a more comprehensive view of the
organisation. However, one should understand that the more projects to be assessed,
the bigger and more complicated the venture becomes.
− Perform the assessment in such a way as to avoid confusing terminology.
− The assessment was heavy on resources, and was perceived to be very laborious by the
assessment team. The process should be lighter.
− It seems that the interviewees are in a better position to learn about UCD than the
other staff. Some improvement should be made to improve that.
− The report of the assessment should be produced more quickly.
There were also successful areas in the assessment that should be retained also in the next
assessments:
− Use of visual representations whenever possible.
− Presentation of both qualitative and quantitative results is important. The positive style
of presenting results was well perceived.
− ‘Improve UCD Infrastructure’ is a valid process. It can be assessed in the normal way.
− In this case, limiting the assessment to level 1 of capability was the right choice. We
regard this to be the case also in our environment generally.
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− Include the usability specialist in the assessment team.
− Utilise interviews as training sessions for the interviewees.

6 Assessment at Teamware in June 2000
Teamware Group is an international software development company with several years of
experience in user-centred design. Its main business is Internet based solutions for
communities. A UI design and usability team within the company, Ergoteam, has
operated from 1992, and has remarkably influenced the improvement of the user-centred
development practices.
The assessment followed a previous assessment that was conducted at Teamware in
November 1997, reported in (Kuutti et al. 1998). The evaluated groups were not the same
ones as in this assessment. In addition, the business was different from the one evaluated
in this assessment. There is, however, a combining link between the two assessments: the
Ergoteam. The results and the improvement suggestions of the previous assessment were
carried out in the product development organisation and in several product development
projects with the support of the Ergoteam. The organisation unit that was evaluated in this
assessment did not have historically as much experience in user-centred development as
the organisation that was assessed in the previous assessment.
Even if we found some problems with the INUSE Processes approach in the
assessment at Buscom, the assessment approach was not changed for this assessment.
One reason for this was that Teamware wanted to have comparative results with the
assessment that was carried out earlier. Another practical reason was that the lead
assessor was from a different research organisation. The author participated in the
assessment as an assistant assessor.
In summary, one can say that from a research point of view, there were no building
targets in this assessment: no new artefacts (constructs, models, methods, nor
instantiations) of assessment were created. The main research target was to experiment
with the INUSE Processes model.
The flow of the assessment, including the evaluation activities, is illustrated in Fig. 18.
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Fig. 18. Flow of the assessment at Teamware.

6.1 Implementation of the assessment
The assessment group consisted of seven persons. Each had a specific task to keep track
of during the interviews. Additionally, one representative of the assessed organisation was
present in all assessment sessions. In most sessions, eight interviewing/observing persons
participated in an assessment session.
The model of the assessment was the INUSE Processes model. All the processes of the
model (HCD.1 – 7) were included in the assessment. In addition, the assessment method
was traditional: the capability of processes was determined through the existence of base
practices. The goal was to assess the processes up to level 3 of process capability, if
applicable. The customer defined the focus of the assessment as: “the early phases of
development”.
The assessment started with an opening briefing to which the interviewees were
invited. The basic concepts of the assessment approach were described. In each interview
session, it was planned to interview only about the processes that the interviewee was
expected to be familiar with. They were not, however, provided with any information
about the topics of discussion in advance. Therefore, they had no real possibilities to
prepare for the interview.
In each interview, two processes were typically discussed. Some interviews, however,
addressed more processes, but that was mainly unintentional. Each process was assessed
by examining all the base practices of a single process. The style of the lead assessor was
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to interview about the processes base practice by base practice – an alternative approach
would be to have a more unstructured interview.
Two terms caused a lot of discussion and confusion during the assessment. The first
unclear term was 'early phases'. The customer wanted us to focus on the early phases of
development in the assessment. We, however, did not agree on the exact meaning of 'early
phases'. This was one reason why the focus of the assessment went slightly astray.
The second problematic term was 'contextual design'. In many interviews, the
interviewees said that some base practices were carried out in the contextual design work
done in the company. This caused confusion within the assessment team: is this an
adequate indication of the existence of a base practice?
Practical issues in scheduling and location of the possible people (in different
countries) created constraints, so that not all suitable persons were available for
assessment interviews. Overall, the assessment addressed not just one but several
(related) projects that had been conducted in Teamware during the last 1.5 years. The
interviews were quite long, some lasting even 3 hours.
The results were reported in a session that was organised on the following day after the
last interview. Even if the invitation list was large, there were only a few people present.
Due to technical problems, the session was delayed, and some of the audience had to
leave before the session was finished.

6.2 Evaluation of assessment
We interviewed the usability persons of the Ergoteam about their criteria for a successful
assessment. In addition, we examined the checklist used in the assessments performed in
the TRUMP project (Earthy 2000). The checklist is based on the Process Professional
Assessment Feedback Form. Based on this input and on our experience at Buscom – for
example the importance of qualitative feedback - we designed the evaluation
questionnaires.
In the discussions, the usability representatives of Ergoteam identified the following
criteria for a successful assessment:
− The assessment should offer useful and truthful information about the state of UCD in
the organisation
− The important areas for improvements and the bottlenecks for UCD in product
development projects should be identified
− The assessment should motivate people to learn about UCD and to integrate it into
their work.
− The assessment should increase a positive attitude towards UCD among the personnel.
The last criteria is very much in the line with our own assumptions about identifying
evaluation criteria for assessments at Buscom: assessments are not only about revealing
strengths and weaknesses but they are also a tool for raising awareness about usability
and UCD, and a means of getting commitment to it.
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6.2.1 Feedback from the interview sessions
The feedback questionnaire examined issues concerning the interview situation: did we
focus on meaningful issues, did the respondents gain new ideas concerning their work
and what was the atmosphere like. Each interviewee (10 persons) filled in one
questionnaire after the interview. Eight of the persons represented staff and lower
management, two interviewees represented senior management. Most of the questions
were qualitative.
Interviewees representing the staff felt that the interview handled meaningful issues,
even if there was some uncertainty ("Yes, but I am not sure about the conclusions that
will be made based on the issues discussed”27). Some pointed out that due to the
insufficient information provided at the opening briefing they could not prepare
themselves well enough. Some of the interviewees reported gaining new ideas concerning
their work ("Focus on usability requirements and their measurement") but not everybody
("None"). The respondents described the atmosphere to be comfortable and relaxed.
Almost all were willing to participate again (one did not answer this clearly) and did not
feel uncomfortable, even though there were many assessors and a representative of the
company present.
However, the interviews with the management did not succeed so well. They reported
the interview as meaningful ("The whole subject of UCD and how to gain the maximum
benefit from it is very meaningful"). They, however, gave also clearly negative feedback
to us. (“Did you learn anything new?” – “I do not think so". “Would you participate again
in this kind of session?” - "No".).

6.2.2 Feedback from the result reporting session
In the results reporting session at the end of the assessment week, the audience filled out
another questionnaire. Because of the problems in organising the results reporting
session, the number of completed questionnaires was rather small.
The questionnaire did not provide such positive results. Good feedback was that the
respondents defined all the UCD processes to be very important - if not for them, then for
the company. On the other hand, they criticised the assessment results. They felt that
many important areas of UCD were not discussed at all in the interviews. They felt that
the model had sometimes limited discussions to irrelevant topics. Consequently, some felt
that the results did not describe the reality very well. The respondents also complained
that we did not explain the terminology or the maturity scales well enough. We presented
quantitative results (a capability profile), but the audience had expected qualitative
results, too.

27

In Finnish: “Kyllä, mutta esille tulleiden asioiden analysointi, ja johtopäätösten tekeminen niistä
jäi askarruttamaan”
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6.2.3 Self-reflection of the assessment team
The members of the assessment team gave feedback informally and subjectively about
the assessment experience. The feedback from the assessment team about the assessment
was rather negative. The assessment week was regarded as very laborious and frustrating.
Different interpretations of the model caused a lot of argument within the assessment
team. This also led to difficulties in rating the capability of the processes.
The biggest problem was – as at Buscom - in the interpretation of base practices. The
interpretations caused even more argument within the assessment team than at Buscom –
now there were members from two research organisations in the assessment team. In
particular, there were disagreements about whether a process truly reaches level 1, and
whether it makes sense to examine higher levels of capability.

6.3 Conclusions
Generally, we got confirmation of our understanding that an assessment is not only about
identifying the strengths and weaknesses but also about increasing awareness and
commitment of the personnel towards UCD. Interviews were found to be an effective
learning process for the interviewees, at least for the designers. Also the experience of the
company from the previous assessment confirmed those who were interviewed had
become committed to UCD.

6.3.1 Constructs
One conclusion is that the HCD.2 – HCD.7 processes of the INUSE Processes model are
meaningful 'at high level'. There was, however, some disagreement about the HCD.1
process within the assessment team. While some assessors – including the lead assessor –
found the process meaningful, some – including the author – found the process unclear.
There were many different opinions on the interpretation of the base practices. More
precise and unambiguous interpretations are required. This is probably the main lesson
from both this assessment and the assessment at Buscom.
Table 20. Conclusions related to the constructs
Worked
The main concepts of ISO 13407 are useful.
The processes HCD.2 – HCD.7 are meaningful.

Did not work
Definitions of some base practices.
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6.3.2 Models
The feedback from the results reporting session indicated that the results were somewhat
unclear and not concrete enough for the audience. Another clear piece of feedback was
that qualitative feedback was also desired.
Table 21. Conclusions related to the model
Worked
Quantitative scores presented.

Did not work
No qualitative results.
Results not clear and concrete enough and difficult to
understand.

6.3.3 Methods
One of the lessons learnt is that the assessment should be carefully planned. This is a very
well known issue but its importance – or the problems caused by inadequate planning –
was once again confirmed. The assessment should be prepared so that the interviews are
more efficient. A lot of time in the interviews was spent on issues that could have been
obtained from documents. This frustrated the interviewees. One methodological
improvement could be to examine the documentation before the interviews. The opening
briefing and the feedback session need to be planned very thoroughly beforehand.
One should limit the focus to only a very limited number of projects. The interviews
were difficult to interpret when one interviewee spoke about the processes of one project,
and another one about the processes of another project.
Disagreements on the interpretation of the base practices led to difficulties in rating the
capability of processes. The team, however, did give ratings, although we then faced here
a validity problem: do the results truly indicate the true usability capability of the
organisation unit?
A related problem experienced by some of the assessors – e.g. by the author – was the
interview style: going through the processes base practice by base practice28. Many
members of the assessment team felt that they did not get a good picture of the essential
UCD practices of the company. On the other hand, the lead assessor found this kind of
interview style easy to perform and manage.
Some poorly understood terms caused significant problems in the assessment. One
part of the assessment method should be to manage the terminology so that it does not
cause confusion during the assessment. In this assessment, two specific terms caused a lot
of harm. The terminology used need to be explained very carefully to the personnel.
Assessment style with senior managers was not very successful. Some new ways of
interviewing managers should be developed.

28

According to Earthy (1998a, 34): “It is best to ask the interviewee to describe how the process is
carried out and only if the description is unclear to ask specific questions about particular practices
or deliverables.”

82
The assessment sessions lasted very long, and were very tiring for the assessors. On
the other hand, the pace of the assessment was too fast to allow enough time for
interpretations of findings.
In the feedback session, even though the results are very preliminary, the assessment
team should be able to offer some tangible suggestions for improvement action.
Table 22. Conclusions related to the method
Worked
The leading role and firmness of the
lead assessor made it possible to rate
the base practices and processes.
The assessment was finished within
the planned schedule.
Use of visual presentations.
Interviews effective learning sessions
for the interviewees.

Did not work
Customer was not satisfied with the results – they felt that they did not
represent the reality.
Rating of base practices was difficult.
The participation of some assistant assessors was not very active.
The pace of the assessment was too fast.
Communication problems in planning phase (focus of assessment).
Inadequate examination of documents before the interviews.
Too many projects under assessment.
Confusion about some key terminology.
We did not get very good feedback from management interviews.
Some assessors found the interview style (base practice by base
practice) problematic. They felt they did not get a good picture of the
UCD in the company.
The assessment was very tiring for the assessors. The discussions and
arguments were frustrating.
The contact with other staff, apart from the interviewees in the
assessment was rather weak (few participants in the briefing session,
very few in results reporting session).
Producing the assessment report took long.

6.3.4 Instantiations
As at Buscom, we did not pay any specific attention to the instantiation. We did not have
any specific technical support in the assessments. Each assessor wrote observations
(either by pen or laptop). One assessor took notes from the interviews. Some existing
templates were used informally.

6.3.5 Theorising
The experience of this assessment revealed very similar indications for the criteria of a
successful assessment as the experience at Buscom. We can further emphasise the
educational perspective that was raised by the usability person in charge:
− The assessment should motivate people to learn about UCD and to integrate it into
their work
− The assessment should increase a positive attitude towards UCD among the personnel

83
− The interviewees should find the interview meaningful and useful
The experiences of Teamware, following the assessment in 1997, was that those persons
who were interviewed became interested in, and motivated about, usability. On the other
hand, those who were not interviewed did not get committed. We can conclude that one
criteria for a successful assessment is that all persons that are ‘in the scope’ of the
assessment should be involved in the assessment process.

6.4 Implications for further assessments
Actually, most of the implications are in line with the implications from the assessment at
Buscom. Our main conclusion was that a clear, unambiguous interpretation of the
process model is required. In particular, there should be clear interpretations of base
practices. We can repeat most of the implications from the Buscom assessment:
− The assessment should be carried out at a slower pace
− On the other hand, the assessment should be less intense for the assessment team
− One should learn ways of discussing usability and UCD with management.
− The assessment process should be planned better.
− One should have a clear focus.
− One has to plan carefully how to conduct the briefing of the assessment and present
the results of an assessment.
− Results should be presented both qualitatively and quantitatively.
− The scope of the assessment should be limited to a few projects, rather to one project.
− The assessment should be performed so as to avoid confusion about terminology.
− Something should be done to involve other staff in the assessment, in addition to just
the interviewees.
− The report of the assessment should be produced more quickly.
− The documentation should be examined before the interviews.

7 Assessment at NET in October/November 2000
The Usability Team of NET/IMN in Oulu develops software for use in the development,
installation and maintenance of cellular base stations. The team has developed several
versions of software for existing systems, and has the challenge of developing software
for next generation products.
The flow of the assessment, including the research activities, is illustrated in Fig. 19.
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Fig. 19. Assessment at NET.
We carried out the previous assessments very much following the standard way of
performing software process assessments. In view of the problems encountered there, a
major goal was now set to find clear, unambiguous interpretations of the base practices of
processes for this assessment. We also planned to prioritise the opening and result
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reporting sessions, in order to make them effective occasions for training in the basics of
UCD and the purpose of assessment.

7.1 Building activities
Before the assessment, we made two changes to the assessment method. The first
modification, different to the previous assessment approach, was to split the assessment
into two phases. We first decided to conduct document examination and only thereafter
carry out the interviews. With document examination, we hoped to achieve the following:
− To get an overall picture of the project, terminology etc. before the interviews
− To get objective evidence of the potential UCD documents produced in the project
− To make the interviews faster to perform
Second, we allowed for quite a lot of time – one month – between examining the
documents and the interviews. Our idea was that the document examination would help
identify appropriate interviewees. We wanted to have time to organise the interviews.
Another timing difference compared with the previous assessment was the plan for a
slower pace in the interviews. We wanted to reserve time for 'research' between the
interviews. Our plan was to have just one interview in a two-day period.
The most significant building activity – namely, developing a refined UCD process
model and capability model - took place during the assessment. These are described in
the next section.

7.2 Implementation of assessment
There were altogether five members in our assessment team. All of the assessors were
trained process assessors. In addition, two usability experts from the company were with
the assessment team in the interviews.
In summary, the assessment contained the following steps:
− Planning of the assessment
− Examination of the project documentation.
− Interpretation of the model and interviewing (5 interviews), during a period of two
weeks.
− Compilation of presentations of the results.
− Presentation of the results to the usability specialists and sponsor of the assessment.
The results were reviewed and the presentation refined
− Presentation of the results to the staff
− Preparation of the assessment report

86
The focus of the assessment was a software product development project. In addition to
the core user-centred design processes (those identified in ISO 13407), it was planned to
examine processes of UCD infrastructure and usability in business strategy processes.
Our plan was to use the recent QIU model (Earthy and Sherwood-Jones 2000a)
together with the INUSE Processes - as the basis reference in the assessment. The QIU
model was distributed to a large audience of reviewers, and feedback was requested about
it. We knew in advance that the QIU model was ‘an improved' – although more
complicated – version of the INUSE Processes model.

7.2.1 Document examination
Document examination was done by the lead assessor, together with the usability
specialist of the organisation. The idea was to identify documented 'facts' of the usercentred design in the project. We thought that it would make the interviews easier and
quicker to perform.
One problem in the document examination was that the documentation was regarded
as very confidential, and the company did not want to give complete copies of it. This
problem was resolved somewhat by the lead assessor visiting the company, and the
documentation was skimmed through together with the usability specialist of the
company. The lead assessor took notes, and some 'not so sensitive' pages of the
documentation were copied.
As part of the document examination report, a plan was made about the interviews:
who should be interviewed and on which subjects.

7.2.2 Opening briefing
The first part of the assessment process, visible to the personnel of the target organisation,
was the opening briefing. The assessment team and the assessment approach were
presented to the staff. A set of slides was created for the presentation; a special effort was
made to try to make the basic concepts and idea of assessment clear and understandable
to the audience.
The rather limited number of participants in the session was a slight disappointment.
Not even all the interviewees were present.

7.2.3 Interviews
We interviewed the personnel of the company over a period of two weeks, five interviews
altogether were held. In each interview session, there were one or two interviewees and
one or two processes examined.
We originally planned that the lead assessor would make the interpretation of all the
processes before the interview phase of the assessments. However, we ended up with a
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different strategy. It was decided that the lead assessor would interpret one process at a
time, before each interview. There were two reasons for this: (1) making the
interpretation of all the processes at one time was viewed as too laborious, and (2) it was
felt that learning from one interpretation and interview might be useful for the
interpretation of the next processes.
The interpretation was presented and discussed with the assessment team before the
interview. After each interview, the assessment team interpreted the findings, and
prepared the main results from the interview for validation. All of the results were
qualitative at this stage. The interviewee was invited back, and the results were presented
and discussed against the model of the process. The experiences and lessons learnt were
used in the interpretation of the following process. This research cycle is illustrated in
Fig. 20. In the case of some interviewees, there was no separate interpretation session but
the findings were validated against the model with the interviewees immediately after the
interview.

INUSE Processes
+ QIU + ISO 13407
Interpreting
the model
cycle for
Communicating
each
the interpretation
interview
Lessons
learnt

Performing
interview

Interpreting
the results

Validation by
the interviewee

An enhanced
model

Fig. 20. The interpretation and interview cycle.
There was a similar terminological problem in this case, as at Teamware. At Teamware,
the term 'contextual design' caused many problems. At NET, a widely used term by the
interviewees was 'use case'. During the document examination, we had interpreted the use
case in one way. During the interviews, we soon understood that our original
interpretation of how the 'use cases' are used was wrong. This was clearly an
improvement on what happened at Teamware: there we could not agree on the
relationship between 'contextual design' and the process model.
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An exception to this interview procedure was the first interview where the processes
relating to the development of UCD infrastructure were examined. Our main reference
was the QIU1.1 and QIU1.6 processes. Our approach was to try to interpret the processes
together with the interviewees, and simultaneously do the interview. We did not find this
to be a successful approach and, in the end, did not report these processes.
The assessment of 'Usability in Business Strategy' process was not carried out. The
reason was that the interpretation of the core UCD processes and development of the new
assessment approach took such effort.

7.2.4 Building a process and performance model
We started from the need to create unambiguous interpretations of the base practices of
processes defined in ISO 18529 and QIU. The result was, however, more than an
interpretation: we actually developed a new kind of process model. The work was quite
innovative, and it is quite impossible to explain how the interpretation of the processes
evolved into a new model. On this point, we have to agree what March & Smith say: "the
design science build process is not well understood" (March and Smith 1995).
When trying to define clear and unambiguous interpretations for processes, it just
occurred us that assessing processes through outcomes (rather than base practices) might
be worth trying. One reason for the choice was our experience that the outcomes are
frequently missing. We received encouraging feedback to try outcome driven assessment
from the usability specialists at NET who had read and studied the INUSE Processes
model. When we suggested that we try output driven assessment in their organisation,
they supported the idea.

7.2.4.1 UCD process model
The definition of the outcomes of the processes evolved gradually. The objective was
consistent and unambiguous definitions. We started with the evaluation process, and
concluded that we would define the process so that it would include only those evaluation
activities that are done against the context of use. We identified three sub-processes:
formative evaluation, summative evaluation, and evaluation of existing products. We
analogously worked with the other processes.
The result is a model that includes the same basic processes as ISO 13407 (and
QIU/HSL). Our contribution is the definition of outcomes for each process, as illustrated
in Fig. 21.

89

User
groups
User
characteristics

Task
characteristics
- frequency
- criticality
- pressure
- etc.

Context of Use Process
Environment
- technical
- organisational
- social

Existing
product
evaluations

Usability
requirements
- task performance

User
tasks

User Requirements Process

Usability Evaluation Process

Formative
evaluations

Produce UI Solutions Process
Summative
evaluations
Style
guides

UCD Support Process

UI designs

UI design
requirements
- style, standards,
project standards

user task
design

Fig. 21. UCD process model developed during the interviews.

7.2.4.2 Process performance model
Our strategy for identifying the performance29 dimensions was as follows:
− First, we decided to focus on the outcomes, instead of base practices. We decided to
examine the existence of a process. This is done by examining the extent30 of the
outcomes of the process. The more extensively a process produces the outcomes, the
higher the performance score it gets.
− A common experience is that the results of UCD activities – e.g. the results of
usability tests – are often ignored or only partially considered in other processes.
Therefore, if the process has a reasonable extent of outcomes, then we examine the
integration of the outcomes with other processes. The more extensively the outcomes
are communicated and incorporated in other processes, the higher the rating given to
integration.

29

Originally, we used the term capability dimension. We later changed to the term performance
dimension that describes better the essence of the dimensions.
30
Later we took the term quantity instead of extent
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− A third aspect is to examine the quality of the outcomes: how they are derived. For
example, one can examine whether recognised user centred methods and techniques
are used for generating the outputs.
In summary, we examine the outcomes from the viewpoints of the extent of outcomes,
integration, and quality, as illustrated in Fig. 22.

Quality

PROCESS
(under assessment)
OUTPUT

Extent of outcomes

(later: quantity)

Process
Integration

Fig. 22. The process performance dimensions.

7.2.5 Reporting the results
This assessment approach led to a different way of presenting the results. The goal of the
presentation was to be communicative and to have a positive tone. One guideline was to
present the results graphically. We rated the performance of the processes in the three
dimensions on a scale of: 0 (not at all) … 5 (fully). The results were presented both
quantitatively and qualitatively. The lead assessor created a first version of the
presentation. The project team reviewed it and some modifications were made.
The results were then presented to the core team (usability specialists and the sponsor)
and after that refined for presentation to the larger audience. The reporting style evolved
between these two sessions. A novel idea was to consolidate the main results so that they
could be shown on one slide. An example is illustrated in Fig. 23 (with arbitrary ratings).
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Fig. 23. The style of visualising the quantitative results (arbitrary).
The qualitative findings (strengths, weaknesses) were animated one by one. This is
illustrated in Fig. 24.
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Fig. 24. Presenting qualitative findings: two examples (arbitrary). In presentation, one
set of qualitative findings was shown at a time.
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7.2.6 Further development
The assessment report was produced later. We made another refinement to the process
model. We moved the 'Produce Design Solutions' process from the cycle, and put it in the
middle. In its place was the User Task Design process that originally was part of the
Produce Design Solutions process. This is a modification compared with the ISO 13407.
In summary, we identified the following five main UCD processes: Context of Use
process, User Requirements process, User Task Design process, Produce User Interaction
Designs process, and Usability Evaluation process. The process model is illustrated in
Fig. 25.
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Context of
use

Environment

User tasks

Formative
evaluations

Usability
Summative evaluation

evaluations66

Existing
product
evaluations

Task
characteristics

Usability
requirements

Produce user
interaction
designs

User
requirements
UI design
requirements

Produce user
task designs
User task
design

Fig. 25. Process model that evolved in the reporting phase of the assessment.
The reason for splitting the 'Produce Design Solutions' process into two processes is as
follows: Produce Design Solutions is always existent and produces 'full output' - the user
interface. All the other processes are of a 'supporting' nature: they provide user-driven
information for the design process. They may be non-existent – still the Produce Design
Solutions process always produces a full outcome. This is true also in cases where the
development process in not user-centred at all!

7.3 Feedback
As our focus was on the evaluation of the success of the assessment, we (1) performed a
context of use analysis of assessment (i.e. context of use of the ‘users’ of the assessment
results); (2) by defining the evaluation criteria and metrics derived from the material
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gained during the context of use analysis; and (3) by performing the evaluation. The
feedback from the assessors was gathered informally by email and in a ‘lessons learnt
session’.

7.3.1 Context of use analysis
Our idea in this assessment was to apply the idea of context of use analysis (of the users
of the assessment results) to determine the evaluation criteria for the assessment. Context
of use analysis is an essential activity in user-centred design for specifying the user tasks.
The tasks alone are not adequate to describe the use of artefacts. We also need to consider
the characteristics of users who perform the tasks, and the environment in which the tasks
are carried out (ISO 13407 1999). We also wanted to "determine the evaluation criteria …
in the particular environment" (March and Smith 1995).
In the beginning of the context of use analysis, we identified the user groups, the users
of the assessment and assessment results in the organisation. They were the line and
project managers, software designers, and usability specialists.
We decided to gather the information by interviewing people from these user groups.
Altogether, we interviewed five persons. In each interview, we addressed the following
issues:
− Interviewees’ background: education, training and knowledge of user-centred design
and process assessments
− Job descriptions and defined tasks of the interviewees
− Characteristics of the environment: positive aspects and negative aspects.
We had a brainstorming, or affinity diagramming, session in which we categorised the
material of the context of use analysis using post-it notes on a white board, divided into
three categories (for managers, designers, usability specialists). Each category was
divided into three sections (characters, tasks, environment), as shown in Table 23. We
placed our findings and observations from the interviews on the board.
Table 23. The analysis of the context of use
Managers

Designers

Usability

Characters
Tasks
Environment

We identified the user requirements by analysing the material on the board. We defined
user requirements for the assessment using post-it notes in a brainstorming session. Each
requirement had to be derived from the description of the context of use. The session
produced an abundant set of user requirements in relation to all user groups.
After the requirements generation phase, we organised and consolidated separate
requirements into groups of requirements. The requirements - or evaluation criteria - were
validated in a meeting, in which all the persons interviewed for context of use were
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present. They commented on the evaluation criteria and some changes were made. In the
end, we had 11 evaluation criteria, Table 24.
Table 24. Evaluation criteria derived from context of use analysis
# Item
1
2
3
4
5
6
7
8
9
10
11

Description
The assessment should offer new information about the state of user-centred design in the
organisation. The assessment should provide a useful basis for improvement action
The assessment should identify targets for training
The assessment should be a useful experience for all involved
The assessment should offer useful training
The assessment should support the improvement action of the organisation
The assessment should produce useful input for the user-interface development strategy
The assessment should motivate personnel to gain training in user-centred design and to
experiment with it in their own work
The outputs of the assessment should be presented in an understandable and interesting format
The assessment should emphasize the importance of the activities and principles of usercentred design
The assessment should support the work and role of usability specialists in the organisation and
in the projects
The assessment should be conducted in a way that does not unnecessarily burden the
organisation being assessed

In hindsight, one could say that this requirements activity could have occurred earlier in
the research. In the end, the criteria very much resemble those we had at Buscom and
Teamware: i.e. the assessment should identify improvement targets, offer training,
motivate staff to adopt user-centred design and support the role of usability specialists.

7.3.2 Performing the evaluation
We prepared questionnaires for evaluation. The questionnaires consisted of both the
open-ended and structured questions. There were three different questionnaires, one for
each of the following occasions: opening briefing, interviews and results reporting
session. The questionnaires were somewhat different for different sessions.
The feedback from the opening briefing indicated that the understandability of the
presentation was perceived as good generally, and there was interest in the topic.
However, in the discussions it came out that someone had misunderstood the essence of
the assessment (he understood that we would analyse the usability of the products, not the
processes).
The questionnaires, handed out after each interview, indicated that the interviewees
found the atmosphere very relaxed and found the questions relevant. It was also clear that
the assessment approach had made a lot of sense to them. 'Getting new knowledge' item
scored a bit lower. Nevertheless, they showed that they had identified targets for
improvement, and received confirmation about their own thoughts on UCD.
The main feedback came from the session on the presentation of the results. The
quantitative results are shown in Fig. 26. The audience indicated a strong motivation, in
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particular, for training in UCD and for trying UCD approaches in their work. They
regarded UCD activities as very important in their development.
The Results
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0
1

2

3

4

5

6

7

8

9

10 11

Fig. 26. Quantitative feedback from results reporting session.
The qualitative feedback is summarised in Table 25.
Table 25. Qualitative feedback from results reporting session
# Item
1

2
3

4

5

Feedback
The assessment offered reliable and meaningful information about the state of user-centered
design in the organisation
Usability specialists however claimed that the assessment did not offer that much new
information – they had anticipated the results
The results nevertheless offered a new and useful basis for improvement action
The assessment did not succeed very well in identifying targets for training. More detailed
information would have been needed
Variation in the responses was huge
However, the interviewees felt that the interviews handled very meaningful issues. Issues
concerning user-centred design were widely said as to be very meaningful and important. It was
also very useful opportunity to think back and reflect on their own ways of working. The
interviews were praised for being eye opening, educational and useful experiences
Information about UCD and its position in the organisation were regarded as quite useful
The interviews succeeded in having an educational function; even though to a lesser extent in the
opening briefing and presentation of the results sessions
The presentation in the opening briefing did not offer much new information or ideas because
almost of the audience were already familiar with the subject
Some interviewees felt they gained many new and useful ideas while others did not. Several
issues were mentioned, during the interviews. They were very concrete issues related to usercentred design or to the shortcomings in old ways of working
The respondents claimed that the results should be even more concrete. The results mainly
supported the usability specialists’ own views about the state of user-centered design in the
organisation. The usefulness of the results can only be evaluated once the improvement action has
started
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6
7
8

9

10

11

The assessment succeeded in offering input for the strategic planning by reliably describing the
current state
The respondents were very interested in gaining training in user-centered design. They were even
more interested to experiment with it in their work
The outputs of the assessment were presented in a very understandable and interesting format
Especially the presentation in the opening briefing was very understandable. The purpose and the
procedure of the assessment were presented very clearly. The presentation managed to keep the
audience well interested in the subject
The graphic presentation of the results gave a quick overview of the results. The presentation was
short enough and very clear. Maybe even a more detailed explanation of the results could also be
included
The assessment succeeded in emphasising and highlighting the importance of the activities and
principles of user-centered design very well.
All of the respondents – not only the usability specialists – evaluated user-centered design as very
important. According to the responses user-centered design should have a visible and effective
role in the product development projects
According to the usability specialist the assessment did not considerably support their role in the
organisation or in the projects. However, the assessment made their job highly visible. The rest of
the personnel also defined user-centered design processes as very important, which can be seen as
a support for the work of the usability specialists
The assessment was praised for being conducted very effectively and efficiently. The usability
specialists particularly put a lot of effort into the assessment process

7.3.3 Self-reflection of the assessment team
Feedback from the assessors was gathered more systematically than in earlier
assessments: after every interview, all the assessors reported observations by email, both
positive and negative.
The assessment team found the new UCD model worked well. We feel that we were
able to understand the project much better from the UCD viewpoint than e.g. in the
assessment at Teamware. The key feedback from the assessment team was:
− “The graphic pictures of processes that were distributed and discussed before the
interviews were found very useful by the assessment team. The idea was liked, and
most of the pictures were regarded as very illustrative“.
− “The interview situation was in better control“.
− “It was useful to get know the main characteristics of the product in the beginning of
the assessment. Next time one should probably know the product even better (in terms
of complexity, phases of development, versions, etc.).”
− “One of the interviewees was a usability expert. It was a challenge to interview her!”
− “The role of the assistant assessors was perceived to be rather small.”
− “In the interpretation situations, a data projector or such is necessary.”
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− “It was found useful that in the assessment of the Design Solutions Process the
usability specialist of the company was in the interview. She was able to give
supplementary information.”
− “One got good a very good picture of how the user interface was designed.”
− “Interview by interview, the model seems to get clearer. This is the way we should
have done it also in the previous assessments: to create a model of our own based on
the INUSE model”.

7.4 Conclusions
We explored new constructs in the assessments. In addition, we again got confirmation
that an assessment is essentially about increasing awareness and commitment of the
personnel towards UCD.

7.4.1 Constructs
This research produced new basic constructs for both the process and the capability
model:
− Process model: we defined the UCD processes through outcomes. We further
identified five engineering processes of UCD instead of the four in ISO 13407.
− Capability model: we defined three dimensions of process performance: quantity,
integration, and quality of process outcomes.
All those members of the assessment team who have attended previous assessments rated
these concepts as more logical and clearer than the concepts that were used in the
previous assessments. The concepts seemed to make sense also to the customer. The
usability experts of the company favoured the ‘outcome’ driven approach over the
traditional process assessment when we proposed it to them. They also liked the idea of
having five usability engineering processes instead of four.
When we made the process model more concrete, we also introduced some new
terminology. Some of them, for example, terms 'summative' and 'formative' evaluations
were perceived to be difficult. More work is required in finding good terminology. It is
also probable that the detailed definitions of the new constructs of the process model especially outcomes - may need refinement. In addition, it is possible that new outcomes
need to be introduced and some old ones removed.
We did not have exact definitions of the performance levels. They should be defined in
the future.
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Table 26. Conclusions related to the constructs
Worked

Did not work

Five usability engineering processes instead of four
Identification of concrete process outcomes
Three performance dimensions
Performance ratings through outcomes

Definition of outcomes evolved during the assessment
process
No definitions of levels of performance ratings
Terms ‘summative’ and ‘formative’

7.4.2 Models
Our new assessment approach led also to redesign the style of presenting the assessment
results. In the results reporting session, we used one picture to describe the quantitative
findings, ‘usability performance profile’. Our impression was that the picture was quite
illustrative.
The assessment report took quite long to produce. The customer expected it to have a
better structure.
Table 27. Conclusions related to the models
Worked

Did not work

The visual representation of usability performance
profile in one picture
Possibly also the different chart types for the different
performance dimensions worked
Inclusion of qualitative findings

The preparation of the animated qualitative findings
was laborious
Presentation of the quality dimension was somewhat
clumsy
Iterative design was not represented in the graphs
The assessment report should be quicker to produce

7.4.3 Methods
We introduced some new ideas for carrying out the assessment. We split the assessment
process into two phases. In the first phase, there is an examination of documentation. In
the second phase, the interviews are carried out. The true extent of the usefulness of this
method remained a bit open to debate. The improved process model was not used during
the document examination. It is difficult to say what would have happened if the
improved model had been in use. One potentially positive effect was the reduced number
of interviews. At least in this assessment, we needed to hold only five interviews.
This assessment, again, showed that it is very easy to misunderstand terminology,
which may lead to the wrong assessment results. This time the problematic term was 'use
case'. When we think of the similar situation at Teamware (the confused terms were 'early
phases' and 'contextual design'), we can conclude that we should be very careful in
assessments when interviewees refer to some specific user-centred method. It always is
possible that a method is used differently and for different purposes, as is the hypothesis
of the assessors.
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A slower pace was achieved in the assessments. We recommend that even if there are
no specific research targets. If the assessment approach is not a mature one, it is better to
have time to 'sit and think'.
We also put more resources into the presentations of the assessment briefing session,
to make them understandable and interesting to the audience. We feel that we at least
partially succeeded. However, the most important part is the presentation of results: they
need to communicate well. In this case, one additional problem was the small number of
participants at the presentation of results.
One should interview about the processes in their natural order, starting from context
of use. We did our assessment almost in the opposite order (by chance), and that is not the
best way. We carried out the assessment without describing the model beforehand to the
interviewees. This could be a successful strategy to bear in mind.
Interviews seem to be an effective learning process for the interviewees, at the very
least for the designers. The feedback from the interviewees clearly indicated so.
Table 28. Conclusions relating to the methods
Worked

Did not work

Document examination was probably useful
A reduced number of interviewees
The slower pace of interviews. There was time to
‘think’
Discuss the main characteristics of the product before
interviews
Presentation sessions
Not to present the model of the interviewee before the
interview
An effective learning process for the interviewees.
Much lighter process both for the customer and
assessors.

Some terminological misconceptions, in spite of the
document examination
Subjective ratings raised questions
Starting the interviews from the evaluation process.
There was quite a small participation in the opening
session.
One interviewee was not really motivated to
participate.
It was quite slow to produce the improvement plan
after the assessment

7.4.4 Instantiations
As in earlier assessments, we did not pay any specific attention to the instantiation. We
did not have any specific technical support in the assessments. Each assessor wrote
observations (either by pen or laptop). One assessor took notes from the interviews. Some
existing templates were used informally.

7.4.5 Theorising
The analysis of the context of use of the assessment gave some further understanding
about what makes an assessment a success. The educational aspect of the assessment was
emphasised:
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− “The assessment should offer new information about the state of user-centred design
in the organisation”
− ”The assessment should offer useful training ”
The assessment as a useful and positive experience was emphasised as well:
− ”The assessment should be a useful experience for all involved”
− ”The assessment should motivate personnel to gain training in user-centred design and
to experiment with it in their own work”
− ”The outputs of the assessment should be presented in an understandable and
interesting format”
− ”The assessment should emphasize the importance of the activities and principles of
user-centred design”
− ”The assessment should be conducted in a way that does not unnecessarily burden the
organisation being assessed”
When we summarise all the experiences from Buscom, Teamware and NET, we can quite
strongly conclude that an assessment should really be much more than simply to
understand the status of UCD. It is expected to be a positive, useful experience for the
personnel of the organisation, so as to train and motivate them about usability and usercentred design.

7.5 Implications for further assessments
Generally, the assessment team found the assessment to be more logical than the earlier
ones. The definition of outcomes and assessment through the outcomes proved to be
easier and provided a better picture of the UCD in the organisation than assessment
through base practices.
For future assessments, the clear consensus was that “we want to try this approach
again”31: to have five usability engineering processes (instead of four), with threedimensional performance rating, and a rating of capabilities through outcomes. We would
also keep the visual presentation of usability performance profile to one picture. Possibly
the different chart types for the different performance dimensions would be worth
considering.
The examination of documentation before the interviews was probably useful – we
will do it again. We also want to incorporate the slower pace interview into future
assessments, and not to present the model to the interviewee before the interview. We feel
that our visual presentations in the opening and results reporting sessions were
successful.

31

A comment of an assistant assessor
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There were also areas to improve. The overall role and position of an assessment in the
organisational context should be rethought (for example, how to avoid situations where
people do not ‘show up’ at different stages). On a more detailed level, subjective ratings
of performance raised some questions. Pre-defined scales for rating performance
dimensions should be created. Some terms should be made easier to understand, for
example ‘summative’ and ‘formative’. The preparation of presenting qualitative findings
was laborious. The assessment report should be quicker to produce.

8 Assessment at NET in December 2000
This assessment had a different object domain than the earlier ones: the object of the
assessment was a customer documentation project, the products of which are the user
manual and a quick reference guide. The assessment had also another significant
differences compared with the earlier ones. It was decided to carry the assessment out in
half a day, in a workshop session. The reason for this was practical: there was no time for
an assessment with multiple interviews.
The customer document group has had several years experience in user-centred design.
For example, they have organised evaluations of user manuals in laboratories and in the
field. There is clear enthusiasm towards user-centred design in the group. The group is
further developing their documentation processes, and was motivated to get feedback
from an external evaluator. They never before had any comments from any external
reviewer, and they were interested to get proposals for improvement, especially for the
development work of their documentation system.
Three key persons from customer documentation and an assessment team of two
persons formed the workshop. The KESSU UCD Processes model of user-centred design,
developed in the earlier assessment at NET, was used as the reference. The building
activity was to develop a method for carrying out an assessment in 3-4 hours.
The flow of the assessment and the research activities is illustrated in Fig. 27.
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Fig. 27. Implementation of the assessment of the customer documentation at NET.

8.1 Building activities
The building activity for this research was a method suitable for a half-day assessment. A
three-phase method (interview, interpretation, results) was created during the planning of
the assessment.
The main steps of the method are:
− Interview with the customer
− Wrap-up the results by the assessment team
− Comparison of the results against the UCD process and performance models with the
customer

8.2 Implementation of assessment
We used the KESSU UCD Processes model developed in the previous assessment at
NET. We decided to include all the five core UCD processes – Context of Use, Usability
Requirements, User Task Design, Produce Interaction Designs, and Usability Evaluation in the assessment.
Our plan for the assessment was to follow a cycle that is used in typical assessments:
interview, interpret the results, and validate the results with the interviewees. At this time,
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we just hoped to cover all the relevant processes in a time that normally is reserved for
one process. We were open to change our approach during the assessment if required.

8.2.1 Interview
In the interview session, we asked the customer to describe the activities of the product
development project of the user manual and quick reference guide. We did not describe
our reference model beforehand but used it as our reference in the interview. The
interview session included the following main steps:
− Both parties (interviewees and assessors) shared their interests and targets for the
assessment
− The project team explained their background: experiences in user-centred design, and
current development activities
− The assessment team expressed their interest in learning about how this kind of
assessment works
− The project team gave some background on the documentation that was produced in
the project that was selected as the focus of the assessment
− The project team gave some basics of the outputs (size and contents of the documents)
− The project, from beginning to end and step by step, was discussed
− The kind of work products generated during the project were identified
− The phases of the project from beginning to end were discussed
We discussed the different activities carried out and outcomes produced in the project. We
also covered some methodological ('quality') issues, where applicable. For example, when
the interviewees told us about the user tests they carried out, we used some time to
discuss how the user tests were implemented. We also addressed training issues, to some
extent.
At a detailed level, the assessment progressed on a somewhat improvised basis – the
lead assessor tried to decide what issues were relevant for discussion. It was a challenge
to get a good picture of the design process in such a short time.
The integration dimension of the process performance model was not discussed
because both the design and evaluation processes had been mainly in the hands of one
person. This meant there were no inter-personal communication problems.

8.2.2 Results session
We did not have a separate interpretation session by the assessment team by themselves,
as originally planned, but discussed the findings immediately with the interviewees after
a short break. The main reason for this decision was that it did not feel comfortable to ask
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the representatives of the company to leave for a while, at that particular time (we did not
remember to tell them about that at the beginning). Furthermore, the lead assessor found
the findings quite clear against the reference model.
The findings were contrasted against the reference model. A data projector was used to
project the KESSU UCD Processes model on the white board. The lead assessor
explained the processes of the model– Context of Use, User Requirements, User Task
Design, Produce User Interaction Designs, and Usability Evaluation - step by step and
interpreted the information received in the interview against the model. Different items
were discussed spontaneously during the session.
We agreed on the areas where the organisation had strengths and weaknesses. The
session was finished in about 1.5 hours. It was proposed and agreed that they write a
report of the assessment.

8.3 Feedback
This time we asked for feedback from the customer informally, without questionnaires.
We asked the participants of the session to send feedback by email.
One piece of feedback actually came when we finished the session. One of the
customer representatives said: "I already started to challenge myself to work on usability
requirements". The first feedback by email was received from the team that same
afternoon. They reported for example:
− "The assessment pointed out a lot of issues to be considered in the following product
projects".
− "Now we know that the task analysis phase is important and we could emphasise it
more".
− "We need to work more on usability requirements in the following projects".
− "You were able to apply the model in our situation. This gives a good basis for further
thinking".
They also wanted to have the KESSU model in an electronic format.
In addition, the assessment team (two persons) evaluated the success subjectively from
their standpoints. The lead assessor regarded the assessment as a positive experience. The
interviewees gave complimentary feedback, and it was quite easy to get a credible picture
of the development process. It seems that the target organisation found the assessment
very useful.
The assistant assessor who participated in all the assessments, reported the following:
− "The assessment was a truly compact and efficient session".
− "We got a good (and reliable) picture of their typical project".
− "The interviewees appeared to be excited – they told that they got ideas for their
process development work".
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− "The result was actually the same from half a day as from the two weeks of
assessment by the user interface team".
− "The model starts from quite a mature level – the results that we received were not
surprising at all".
− "There was no need to work afterwards to understand the results. It was possible to
give the results immediately after the interview".
− "I compare the assessment with the one at Teamware where it was difficult to report
sensible findings after one week of assessment".

8.4 Conclusions

8.4.1 Constructs
We can conclude that the KESSU UCD Processes model worked well in this assessment.
This was the perception of the both the assessors and the interviewees.
We made a couple of minor refinements to the model during the assessment. We also
identified some terminology that was regarded as difficult and probably needed to be
improved (for example: the terms 'summative' and 'formative' evaluations). In summary,
we have a refined version of the KESSU UCD Processes model after this experiment.
However, we do not claim that the model is the final one.

8.4.2 Models
We presented the results verbally only, showing the picture of the KESSU UCD
Processes model with a data projector. Our impression is that this approach worked well
in this context. A clear, visually represented process model seems to be a valued factor in
the assessments.

8.4.3 Methods
The assessment approach was extremely efficient compared with the earlier ones: 3.5
hours altogether. In addition, the results were good: we felt that we got a good picture of
the UCD in the project, and the customer found the assessment very useful. One main
conclusion is that these kinds of assessments should be studied further. In this
assessment, the workshop (interviewing a team together rather than individuals) worked
well.
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We did not give performance scores to the outputs, due to the tight schedule. We just
discussed the results informally. This seemed to work. However, we feel that if a report is
written about the assessment, ratings should be given.
We mainly discussed the extent of outcomes. When the outcomes existed, it was
logical to examine the quality dimension. For example, after finding out that usability
tests had been carried out, we discussed how the tests were carried out. Integration was
not discussed because one person had been responsible for all the activities. In summary,
we can conclude that performance dimensions worked in this assessment.
We were able to perform the assessment within the pre-planned schedule when we
skipped the middle part i.e. the interpretation. It worked where the findings were quite
clear. We, however, do not regard this as a very good solution: there was no time for the
assessment team to discuss the findings by themselves. Next time we should have a
separate wrap-up session.
One - probably relevant – part of the approach was not to describe the reference model
beforehand to the interviewees. We felt that the interview was fluent, and the interviewees
focused on those issues that they found relevant, rather than the issues that are presented
in the model. This approach was not on purpose we did it because we had no time for the
introduction of the model beforehand. However, this might be worth considering for the
next time, too. When the process model is not described before the interview session, it
does not bias the way in which people talk about the project under examination. People
focus on those things that they find relevant. This gives further data on whether UCD
activities truly had a significant role in project.
Our idea of giving the customer the responsibility to produce the assessment report did
not work. They did not produce the report in a reasonable period.

8.4.4 Instantiations
No other technology was used apart from a data projector to show the KESSU UCD
Processes model.

8.4.5 Theorising
We got some new insights into the criteria for successful assessment:
− Participants should understand themselves where improvements are needed
− Participants should want to try new things in the next project
− The assessors should feel that they are getting a good picture of a typical project
− The assessment is efficient, and does not require too many resources
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8.5 Implications for further assessments
Our conclusion is that our next assessment shall have the following characteristics:
− We will carry out the assessment as a workshop where (if possible) the whole project
team participates.
− In the morning, we will discuss the phases of the project so that we get a good picture
of to what extent, and how, the UCD activities were carried out in the project, and
what was their impact on the design of the project.
− In the afternoon, we will examine the project against the reference model, which in our
case is the KESSU UCD Processes model.
− We will try to plan a more detailed method about how to carry out the interviews,
interpretation session, and the validation session.
− We will not describe the model beforehand to the staff.
− Another issue to be worked out is how to report of the results efficiently (if possible)
and effectively.
Each new assessment should be considered as a research activity. There is definitely room
for improvement both in the (process) model and in the assessment method (steps of
assessment).

9 Assessment at NMP in April 2001
The organisation where the assessment took place develops software for personal trusted
device functionalities at NMP. More specifically, the target organisation was a project
team that develops an electronic wallet in cellular phones. This kind of functionality is
‘totally new’, i.e. it does not have a predecessor in the market place. (This contrasts with
products or functionalities that have predecessors).
The flow of the assessment and the research activities is illustrated in Fig. 28.
Planning

Development
of assessment
method

Document
examination

Evaluation by
assessors
KESSU
process
model

Interview
Evaluation by
interviewees

Interpretation

Steps
Buildof
assessment
activites

Fig. 28. Instantiation of the assessment at NMP.
In this section, we first give an overall description of the flow of the assessment, then
describe the research activities, interpret the results in the research framework and finally
discuss this experiment.
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9.1 Building activities
Parallel to the planning of the assessment, work was carried out to develop a model for
improvement of usability capability in the KESSU project. The work produced a model
that identifies three different organisational contexts where improvements may take place:
at the strategy level, in product development projects, and in the UCD infrastructure (Fig.
29.).

DEVELOPMENT
ORGANISATION

Usability strategy

UCD INFRA

UCD
UCD infrastructure
infrastructure
development
projects

R&D PROJECTS

Experimenting with
UCD methods

Fig. 29. KESSU improvement model: UCD improvement action may take place in
different organisational contexts.
Improvement of UCD at strategic level means creating a UCD strategy, and initiating and
planning improvement projects or programs. UCD strategy may include issues such as
vision of the organisation in terms of UCD (e.g. compared with competitors), a definition
of UCD policy, and selection of product development projects where concrete
improvement action could be carried out.
A typical way of introducing new methods into an organisation is to experiment with
them in real product development projects. Our strategy is that such a product
development project should be chosen on a voluntary basis. In particular, the project
manager and other key persons of the project should be willing to try user-centred
methods.
Improvement in the UCD infrastructure typically comes after successful UCD
experiments in product development projects. The improvements could be, for example,
development of a company style guide, documentation of UCD methods and guidelines
in quality manuals, and development of UCD training material for personnel.
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We concluded that different improvement contexts have important implications for
assessment. The improvement process in each area (organisation, product development
projects, UCD infrastructure) may include an assessment activity. The focus of
assessment, however, is different in these different contexts. At a strategic level, the
assessment should support the creation of UCD strategy in the organisation. In product
development projects, the assessment should provide a basis for planning UCD activities
and methods in a product development project. At the level of UCD infrastructure, the
assessment should provide a basis for setting up appropriate improvement action.

9.1.1 Assessment approach for providing a basis for improvement action
at a level of an individual product development project
Following the categorisation above, it was easy to find the appropriate context for the
work that we planned to do with NMP. There was a new product development project
starting, and NMP was interested in getting a basis for planning and implementing UCD
activities for that project.
This led to a situation where there was a predefined customer for the assessment: the
new product development project where UCD methods are to be applied. We call this a
customer project.
As a first step in an assessment, the status of user-centred design in a previous
representative project – what we call a reference project - is analysed to understand the
performance of UCD activities in previous projects. From the results of the assessment,
the project team can plan UCD activities that can reasonably be implemented in the
customer project, Fig. 30.

Reference
project

sponsorship

Assessment

Customer
project

results

Basis for
planning UCD
activities

Fig. 30. A past (reference) project is assessed to provide a basis for planning UCD
activities in a customer project.
The key persons in the assessment are the project manager and other key players of the
customer project. They organise and sponsor the assessment. A past project (or a project
that is close to end) is selected as the reference project for the assessment. The previous
project should be a relevant and representative project for the key persons of the customer
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project. In an ideal case, the reference project would have been carried out with the same
management and staff as the new one.
We can also add that the philosophy behind the assessment had an additional ‘flavour’.
From our point of view, a significant role of an assessment is to increase knowledge,
understanding of and commitment to user-centred design, apart from getting the
assessment results. According to the theory of innovation diffusion (Rogers 1995), it is
essential that an innovation32 is consistent with the experience and needs of the adopters.
We regard an assessment as a method where the activities of UCD are contrasted with the
experience of the staff. Thus, we proceeded with the view that an assessment is a tool in
the process of innovation diffusion.

9.1.2 Creation of artefacts
The KESSU UCD process model and the assessment approach were documented, and a
template was produced for planning and recording the assessment results. These
documents are intermediate deliverables for the KESSU project.

9.2 Implementation of assessment

9.2.1 Planning the assessment
Planning was carried out together with the sponsor of the assessment, the project manager
of the customer project (who was, coincidently, the project manager of the reference
project as well).
Document examination took two hours. There were three representatives from the
customer’s side. The first 40 minutes was a discussion about the product, so that the
assessment team got an understanding of the application. The examination of
documentation did not go as we had planned. The customer had taken only very few
documents to the meeting room. They were more about the final design, rather than
deliverables from the early phases of development. The customer did not find the
examination of the early documentation very meaningful. Actually, they partly took the
role of deciding what is important and what is not.
We discussed the early phases of the project, and were able to identify some relevant
documents. They, however, were not studied in detail.

32

We regard UCD methods as innovations from the perspective of the product development project.
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9.2.2 Workshop
There were five members of the project team in the interview session: the project
manager, a usability specialist, a user interaction designer, a quality engineer, and an
architectural designer.
The schedule of the workshop was decided to be as follows:
− 8.30 – 10.15

Interview session

− 10.15 – 11.15 Wrap-up session by the assessment team
− 14 – 16.15

Results session33

At the beginning of the interview session, we gave an overview of our research project
and an introduction to the assessment. The main messages of our introduction were:
− The purpose of the assessment is to provide a basis for planning UCD activities in the
customer project
− The steps of the assessment were explained. It was also explained that we would
examine the results against a reference model that has is based on ISO 13407 and ISO
18529. Fig. 31.
− We also emphasised that we will focus on the early phases, not on software design and
testing.

Interviewing
10.4.
morning

Results
10.4.
afternoon

Workshop
planning

UCD
planning
??

ISO 13407
ISO/TR 18529*
*Kessu interpretation

Fig. 31. Introduction to assessment in the interview session.
The phases of the reference project were discussed from beginning to end. The discussion
was partly dominated by the customer. They even regarded some of our questions as
irrelevant. The session was finished in 1.5 hours (which was shorter than we expected)

33

The interval between the morning and afternoon sessions was due to other unconnected meetings.
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after which we felt that we had an understanding of the performance of UCD processes in
the project.
After the interview, the assessment team summarised its findings, using the template.
We modified the template to include separate columns for strengths and weaknesses.
Filling in the template and agreeing on the findings was a more co-operative experience
than in earlier assessments within the team. This session was over in less than one hour.
The results session took place in the afternoon. As an introduction to the session, we
gave an overview of the KESSU UCD Processes model (Fig. 25, page 92). We delivered
the process document and a table with descriptions of the ratings. We also illustrated the
results by showing an anonymous example of the results of an earlier assessment. We also
reminded them that our models and methods still are in a research phase.
After the introduction, we went through the outcomes one by one, starting from the
Identification of User Groups of the Context of Use process. We briefly explained the
outcome, referring to the process document, and then asked the project team about their
understanding of the extent of the outcome in the project. In particular, we asked the
project team to give ratings to the dimensions. Our intention was to discuss the quantity
dimension only. We, however, found it appropriate to extend our examination to the
quality dimension at times.
We went through all the outcomes, and the project team gave the ratings. The session,
however, was not very fluent. Part of the project team opposed parts of the model. They
regarded some parts of the Context of Use process as inappropriate. Thus, we not only
discussed the extent to which the outcomes are produced, but also about the usefulness of
the model in the context of their project. There were clear differences among the project
team members about how they perceived the assessment. Some opposed the usefulness of
the model, while some others found that it was only now they started to understand the
essential role of user-centred design34.

9.3 Feedback

9.3.1 Feedback from the organisation
We gathered feedback from the project team members immediately after the Results
session. The average answers to the different questions did not vary a lot (between 3,2
and 4). One can find great variation in the answers to two questions (whether there is
interest in trying user-centred methods, or interest in further training,). The qualitative
feedback indicated some positive (“Good workshop”, “There was a lot of discussion”,
“useful to get feedback”) and some negative (“expected findings”, “communication
problems”, “understanding the model is difficult”).

34

Comment of one project team member after we finished the session: “I learned much more in this
workshop than in a UCD training course”.
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Perhaps the most valid feedback was, actually, obtained from observations during the
workshop. The discussions were lively, and addressed a lot of the substance of the model.
As mentioned above, some of the staff even opposed parts of the process model. We
regarded this only as a good sign: being able to discuss and even oppose the substance of
the model meant that the staff really understood the model and its contents (i.e. the
essentials of usability engineering processes).
Some informal discussion went on after the session (well past the original schedule).
We also took this to be a very good sign that the project team were willing to have a
longer action-planning workshop than originally planned. We had originally planned a 2hour session; in the end, they wanted to spend the whole afternoon in the planning
workshop.

9.3.2 Self-reflection of the assessment team
The assessment team had a lessons learnt meeting on the following day. The assessment
team felt that they had learnt even more about UCD in this project than in the earlier
assessments with numerous interviews. The wrap-up session – where the findings were
discussed and ratings given to processes – had run very smoothly in the eyes of the
assessment team. The team felt that it was easy to agree on findings.
One observation from the interview session was that our focus on the early phases
seemed to surprise the project team. Actually, when we think back to the first assessment
at NET, this reaction was there, too. Some interviewees were surprised when we did not
ask about software development.
All the assessors had noticed that different project team members had reacted to the
results session very differently. Some liked it more, some less. Probably some of the
project team felt that their work was criticised, and may even have been a bit offended or
frustrated after the session. One observation was that the atmosphere at the beginning was
not very good because we started the session with outcomes that did not get very good
ratings. When we later identified outcomes that scored L or even F, the atmosphere
became more relaxed.
Later, a project was set up to develop an improved process model of usability
engineering for the organisation. After studying a number of different models, they chose
the KESSU UCD Processes model as the basis.
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9.4 Conclusions
We received new input especially for the UCD process model and the assessment method.

9.4.1 Constructs
The assessment showed that it is a challenge to develop a process model that covers all
different situations. In this case, the product that was under development is a new product
type. We faced challenges to interpret the Context of Use process. Our earlier
interpretation of the process was ‘to know the user and his/her work and work
environment as it is now’. In other words, we focused on examining how users do their
work with the existing system, and what is their environment of use. In this case,
however, the environment where the new product was to be used was very different to the
earlier environment: a mobile environment (‘anywhere’) instead of an office or home
environment. In addition, the new product involved some new tasks.
There were other challenges in rating the outcomes. For example, how do we rate
‘user characteristics’ if only one user group is identified and well described? The process
model did not provide a logical way for appropriate rating in this kind of case. In the end,
we found that the current model of the Context of Use process was not adequate.
A refinement of the model was about the Usability Evaluation process. We removed
the sub-process Existing Products Evaluation. The reason was that we started to consider
this activity as a method in the User Requirements process: where existing products are
evaluated in order to identify the usability goals for the future product. Our conclusion
was that this sub-process should not be visible in the process model.
The three-dimension performance scale worked in this assessment. It was quite natural
to first study the extent, and only then the other dimensions. One could clearly make the
difference: an outcome may be fully produced but its quality may include problems. This
difference could clearly be identified with regard to some outcomes. In addition, the
Integration dimension made sense: in this specific case, those UCD outcomes that were
carried out were truly integrated in the design.
One challenge is to decide on performance ratings for the Produce User Interaction
Designs process. The quality profile of the process probably did not match the reality. Our conclusions about the constructs of the assessment approach are summarised in Table
29.
Table 29. Conclusions related to the constructs
Worked
The basic structure of the process model.
Most of the outcomes.
The three performance dimensions seem to make
sense.
The new performance levels (N,P.L,F)

Did not work
Some parts of the Context of Use process
Some outcomes
The performance ratings of Produce User Interaction
Solutions process
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9.4.2 Models
We recorded and presented the results in two different forms: in the findings table and in
the performance profile picture. In the table, the findings, ratings and justifications to the
ratings are presented. The visual picture summarises the quantitative ratings.
After we split the positive and negative findings into separate columns, filling the table
worked well in the wrap-up session, Working with the table was rather effective in the
results session. However, ‘what worked’ and ‘what did not work’ in the table can be better
verified after the other problems of the results session are resolved. At any rate, the table
led to intensive discussions (even if the spirit was not always the best possible).
Table 30. Conclusions related to the model
Worked

Did not work

The table seemed to work (after modifying it)
The visual representation of the process model also
worked – caused a lot of discussions

Style of ratings probably too negative?

9.4.3 Methods
We feel that many of the issues that did not succeed very well were due to
methodological reasons. The problems that we found in the constructs or models – which
were not very many – were only marginal compared with the problems arising from the
methods.
We obviously did not succeed in explaining the difference between an assessment of
development process and one of a product to the development team. It also probably
remained unclear to the project team that our process model is very tough: it is not
normally feasible to try to get the top scores throughout. We should take care to explain
that the model does not mean that a project is not expected to achieve high ratings in all
outcomes and performance dimensions. We further probably failed to communicate
adequately that the assessment approach is still in a research phase.
Our method was not able to take into consideration the different personalities and
attitudes of the project members. In addition, even if we tried, we were not able to deal
with the different levels of knowledge and understanding that different persons may have
on user-centred design. It seems that understandings of the essence of UCD varies a lot
even among those persons who are familiar with it. This may be partly in relation to the
education; also, some earlier experiences have shown that UCD may be understood to be
the same as ‘usability testing’.
It seems that assessment can be a powerful means of training. We, however, need more
time for explaining the models in the workshop. The results session was too short in this
case. We partly failed to communicate the basic constructs and the process of UCD to
some of the team. At any rate, many participants found this to be an efficient training
opportunity.
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One should be careful when reporting negative findings. We were careful about this at
Buscom, and got good feedback on that. This time it seems that we overlooked that
lesson.
In spite of some negative findings, our conclusion is that, the workshop approach
seems to work. It is much more efficient than a series of interviews, and everybody in the
project team is on an equal footing. We need, however, to make a number of
improvements to the workshop procedure.
Our conclusions about the method is summarised in Table 31.
Table 31. Conclusions related to the methods
Worked

Did not work

Generally, the idea of assessment in the context of a
product development project.
The participation of the whole project team
A known customer for assessment
Examination of the different performance dimensions
separately: first quantity, and then (if required) quality
and integration

Understanding the impact of personalities
Dealing with persons with different understandings of
UCD
Some saw the assessment as criticism of their project
Too little time and effort for training
Starting the results from weak areas
Misconception of some interviewees

9.4.4 Instantiations
Unlike in earlier assessments, this time we had prepared an instantiation, a Word
template, to make the assessment more structured and efficient. The template covered all
the phases of the assessment process, and it was filled in by phases.
The template was shown on the white board with a data projector, and filled in on-line.
The technique worked quite well. Probably switching between the different applications
was not very smooth: we needed to switch frequently between the findings table, the
process model and the definitions of outcomes.
We were almost able to fill in the template during the workshop. The performance
profile picture was, however, not produced during the workshop. We also produced the
summary or the results, after the workshop.
Some refinements were made to the template during the workshop.

9.4.5 Theorising
For a successful assessment, in addition to those previously identified criteria, we can
now include the following criteria:
− The assessment team should quickly agree on results
− The staff must understand that it is not under criticism
− The assessment must take into account the different cultures and personalities
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− Different levels of knowledge should be taken into account
− Assessment should be a successful training session

9.5 Implications for further assessments
Although we found that this assessment was a successful one overall, there are a number
of improvements in the artefacts to be considered for the next assessment. In relation to
constructs, the following improvements should be made:
− The Context of Use process should be refined further. The outcomes related to the user
tasks of today and user tasks of future (with the new product that is to be developed)
should be separated
− In addition, a solution is needed for a situation where some relevant user groups are
not identified. It does not make sense to give full scores e.g. to description of an
environment if the outcome is fully produced, but only in relation to one user group.
− The Evaluate Existing Products outcome should be removed from the Usability
Evaluation process.
Most of the implications are about refining the assessment method. Generally, one should
define what the exact steps of an assessment are, what issues should be considered in
each step, and how to possibly tailor the assessment approach based on the findings from
the different steps. The procedure of implementing a workshop should be a carefully
planned process. Some kind of checklist might be useful.
− One conclusion is that we should brief the project team for assessment. A number of
things need to be made clear. We should explain carefully what assessment of the
development process means in contrast with assessment of a product. It is important
that everybody in the team knows the difference between these two issues. We also
should state clearly that this is a research project and does not represent the absolute
truth. We could also probably ‘warn’ them that many people find an assessment useful,
but some others do not like ‘examining the shortcomings’. One should emphasise in
the beginning that we focus on early phases (not e.g. software development or testing).
Perhaps we should encourage the staff by reporting that from our experience that most
people have found the assessment useful and interesting. In summary, one probably
could apply the same practices as those used when users are prepared for usability
tests.
− We are not sure whether it is a wise option not to disclose the model beforehand. On
the one hand, it has a role in the sense that it reveals how important UCD is in a
project. As to whether this kind of information is useful or not, we do not have the
answer yet. Nevertheless, we will probably use this approach of non-disclosure again.
− It might be a good idea first to discuss the processes as a whole, and agree on the
general level of the relative strengths of each process. Perhaps we should only then
move on to rating the outcomes. Before rating an outcome, we probably should give
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training for each outcome and show some concrete examples and, only after that,
agree on the performance ratings of an outcome.
− Even if it is logical to start from the Context of Use process, it may not always be
recommendable. It is typically a weak process, and the low scores affect the
atmosphere negatively. Probably a good idea is to start with the strong processes and
outcomes.
− More time should be allocated to the results session. If UCD is not very familiar to the
staff, this session should also be a training session. If the UCD model can be
successfully communicated, our experience leads us to predict that it will normally be
well received and get a favourable reaction.
− In relation to the model (representation of the results of the assessments), one
probably should think how to make the model look more appealing. It is not
very attractive to visually see ‘zero’ on some outcomes

10 Summarising the experiments
In the experimental part of the research, we carried out five assessments. The assessments
were different in many respects. The differences were in the assessment approach, in the
size of the assessment (the resources allocated), and in the focus of the assessment. The
success of the assessments varied, too. The main characteristics of the different cases are
illustrated in Table 32.
Table 32. Summary of assessments
Case
Buscom

Teamware

NET 1

NET 2

NMP

Overview of the assessment
A great number of interviews. Opening briefing and presentation of results to a large audience.
INUSE Processes (ISO 18529) assessment + some additions to level 1. Assessment also covered
other areas, besides engineering, such as (usability in business strategy, improvement of UCD
infrastructure). The assessment focused on many projects.
INUSE Processes assessment, up to level 3. All the processes of the INUSE Processes were
assessed. The assessment focused on many projects. Only a small part of the organisation was
involved in the assessment.
One representative project was chosen as a focus. New UCD process and performance models
were developed during the assessment. Fewer interviewees. Special emphasis on the presentations
in the briefing and result reporting sessions.
The process and performance models of the NET 1 assessment were used again. A short but
successful workshop by a small team. A change in the implementation of assessment resulted in
substituting the interviews with a workshop.
Another workshop assessment. Clear focus of the assessment, with a predefined product
development project as the customer of the assessment. Templates were prepared for the
assessment. Technically the assessment worked but the atmosphere of the workshop was not the
best possible. Need for further refinements in the UCD process model.

10.1 Evolvement of the assessment approach
We started at Buscom with an approach that was based on ISO 15504 assessment and the
INUSE Processes model with some additions (usability infrastructure, usability in
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business strategy). The next assessment at Teamware quite closely followed the ISO
15504 and INUSE Processes models.
Based on the lessons from these assessments and, in particular, the need for a clear
interpretation of the process model - the first major development in the assessment
approach fell into place before, and during, the NET 1 assessment. Our plan was to
clearly define the base practices of the INUSE Processes model (by then accepted as ISO
18529). However, we ended up taking a different approach: we created outcome-driven
definitions of user-centred processes and developed a three-dimensional performance
model. This approach worked in the NET 1 assessment, so we decided to continue with it.
The second major development was in the NET 2 assessment, where the assessment
was implemented as a workshop rather than a series of interviews. The reason for this
change was a coincidence: the schedule allowed time only for one workshop session. We
informally used the process model and performance dimensions developed in the
previous assessment and got very good feedback. We also felt that we got a very good
picture of the UCD work in the organisation. We started to think a workshop is a good
idea for assessments: more staff can be involved in the assessment, and it is very efficient
in terms of resources.
A third major development took place in the assessment at NMP. The basics for the
assessment came from the NET 2 assessment: the KESSU UCD process model and
performance dimensions, and implementation of assessment as a workshop. Before the
assessment, we discovered that different improvement contexts require different
assessment approaches. We confirmed that the NMP assessment matched one of these
contexts, i.e. the role of assessment was to provide a basis for planning UCD activities for
a product development project. We call this explicitly UCD performance assessment,
UPA. The process model, performance model, and the workshop assessment procedure
were documented before the assessment. We also created a template to support the
assessment.
The assessment once again provided some new lessons. In the main, the process and
performance model worked. However, we identified some areas for refinement, especially
in the Context of Use process. In addition, many details needed to be improved in the
assessment method and procedures. Above all, we conclude that the assessment
procedure should pay particular attention to human aspects. For example, different people
- with different levels of experience and knowledge of UCD - and different personalities
need to be considered.
When thinking ahead to future assessments, the basics of the last two assessments will
certainly be implemented again. A record of the experiments and developments in the
assessment approach is summarised in Fig. 32.
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KESSU process model
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Nokia Networks
1
Oct-Nov 2000
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Dec 2000

UCD Project Assessment
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(revised and documented)
‘Template
Workshop

KESSU UPA 1.0
‘Template
Workshop

learnings

NMP
April 2001

learnings

Fig. 32. Overview of the main steps in the development of the assessment approach.

10.2 Drift of focus
Originally, one major aim was to examine UCD from other aspects, not just from
usability engineering, to include the aspects of business strategy and infrastructure. From
assessment to assessment, however, the focus drifted back towards ‘the basics’:
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assessment of usability engineering processes. The drift of the focus in the assessments is
summarised in Table 33.
Table 33. Drift of the focus of assessments
Focus

Description

Buscom

Case

Engineering
Organisation
Business

Teamware

Engineering
Organisation

NET 1

Engineering

NET 2

Engineering

NMP

Engineering

One aim of the assessment was also to cover organisational and business issues.
The focus was wide: a large number of projects, and the company management.
We covered engineering processes (HCD.3…7) of the INUSE Processes model
and experimented with two organisational processes (usability in business
strategy, improvement of UCD infrastructure). We also examined the
infrastructure of UCD in the organisation.
The focus was planned to include just the ‘early phases’. In practice, all the
processes of the INUSE Processes were assessed. The focus of the assessment
was many projects, not just one project.
The customer of the assessment was an organisational group. One project was
assessed. The assessment focused on the engineering processes. (Some
organisational level processes were tried but the assessment was not finished, due
to lack of resources).
The customer of the assessment was an organisational group. One project was
assessed. The assessment focused on the engineering processes.
The customer of the assessment was a clearly pre-defined project that was about
to start. The focus of the assessment was on engineering processes.

10.3 Changes in challenges
During the first assessments, we struggled with issues such as the following:
− More time required for interpreting the results of interviews
− How to make the assessment less extensive and less costly on resources
− How to present the assessment approach and basics of UCD in the opening session
− How to motivate staff to participate in these sessions
− How to interpret the process model
− Whether it is applicable to assess only up to level 1
− Which projects to assess, and how many to include in the assessment
− How to present the results of UCD in the results presenting session
Another clear dilemma was how to continue after an assessment. We intended to create an
improvement plan. This, however, was not very successful. The plan very slowly became
a kind of reality (if at all) at Buscom, Teamware and NET 1.
On examination of the critical issues, after the last assessment at NMP, we are faced
with questions such as the following:

125
− How many ‘gaps’ are still in the UCD process model? The latest version is clearly
better than the first ones – the latest version would have worked better in the first
assessments too. More experiments in the future should confirm this.
− How do we deal with different persons (prior knowledge, skills, personalities)?
− What are the detailed steps of an assessment procedure?
− How is the improvement planning session after the assessment effectively carried out?
− What is the best visual way of presenting results?
− When should the model be introduced, and how should its detailed contents be
communicated?
− Who provides the ratings of the outcomes?
One point is certainly clear: namely, that the questions are much more detailed now than
at the beginning of the work. This is an indication of the progress made. However, some
major questions remain open. One of those is, how does one carry out other kinds of
assessments, not just UCD performance assessments?

10.4 Contrasting the assessment experiences with the ones of the
TRUMP project
Bevan & Earthy report recent assessment case studies carried out in the European
TRUMP project (Bevan and Earthy 2001). They carried out assessments in two
organisations: at the Inland Revenue (IR) in the UK and at Israel Aircraft Industries (IAI).
In both assessments, they used the ISO 18529 as a reference. The IR assessment was a
‘full’ process assessment with twelve interviews, while the assessment at IAI was a ‘light’
one, a one-day workshop. Bevan & Earthy report both assessments as being very
successful.
The assessment at IR and our assessment at Teamware are methodologically similar: a
traditional process assessment based on the same process model. The assessment at IR,
however, was apparently more successful than the one at Teamware. One potential
explanation may be the fact that the lead assessor in the IR assessment was the main
author of the ISO 18529 model. The assessment team at IR was also probably more
experienced in process assessment than we were. Other differences that might have
negatively affected the success at Teamware were the large number of projects that were
assessed, and our failure to organise an improvement-planning workshop immediately
after the assessment.
However, there are many other factors, which potentially affect the success of an
assessment. These factors include: what the company’s business sector and products are,
what the general situation is in the organisation (e.g. whether recent big changes have
been made); the culture of the organisation; the tradition of carrying out product
development projects or improvement programs; who the sponsor of the assessment is;
how the assessment is planned, organised and conducted; how the project(s) to be
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assessed are selected; how successful the presentations are; how the processes and base
practices are communicated in the interviews; the individual personalities and attitudes;
the position of usability persons in the organisation etc. Such non-technical factors may
have considerable impact on the success of the assessment. For this reason, the success of
an assessment does not depend only on the assessment approach.
The assessment at IAI resembles our last workshop at NET, both of which were
successful. In IAI, base practices were used as a reference, while we in turn used the
outcomes of the KESSU UCD process model as a reference. The cases, however, are
difficult to compare. We carried out the assessment ‘formally’ against the KESSU model
while the workshop at IAI was more informal35.
Bevan & Earthy report that success in making improvements in the TRUMP trials has
been very good. We have not yet carried out subsequent assessments to monitor our
success. We assume that our success has not generally been to the same level. Having
said this, we are of the view that the success of improvement action does not only depend
on the success of an assessment. We contend that success in making improvements
depends on many factors, of which assessment is just one.

35

Discussions with Nigel Bevan

PART 3. RESEARCH RESULTS
This part presents and discusses the results of the research. Section 1 describes the
KESSU UPA approach. Section 12 presents the other results, namely, the success criteria
for assessments; contrasts assessments for improvement actions vs. third-party
certification; presents our refined model of usability capability, and the new assessment
artefacts, excluding the KESSU UPA artefacts.
Section 1 presents my experience of using the research framework. Finally, the
Discussion section summarises the results, presents the limitations, and proposes
implications for practitioners and further research ideas.

11 The artefacts: An approach for UCD performance
assessment (UPA)
In this section, our main research result is described: namely, the artefacts of the KESSU
UPA approach. The latest feedback from the NMP assessment is incorporated in the
description. The description includes the main features; more detailed descriptions can be
found from the project documentation of the KESSU project: KESSU UCD Processes
model (Jokela 2001d), KESSU UPA (Jokela 2001c), KESSU Process Performance
Dimensions model (Jokela 2001e), and KESSU UPA Template (Jokela 2001f). We use the
categorisation of artefacts of March & Smith in structuring the description. KESSU UPA
is described through constructs, models, methods, and instantiations.
In the latter part of the section, the performance and maturity of the approach are
examined, and its features are contrasted with ISO 18529 and HSL.

11.1 Constructs
The constructs of KESSU UPA relate to two models: KESSU UCD Processes model, and
KESSU Process Performance Dimensions model.

11.1.1 The KESSU UCD Processes model
After the assessment at NMP, we have a refined UCD process model, with six usercentred design processes (instead of four). During the assessments at NET, we split the
process Produce Design Solutions into two separate processes: User Task Design and
Produce User Interaction Designs. During the assessment at NMP, we met challenges
related to the Context of Use process. We did not want to give full performance ratings in
a situation where there are obviously several user segments, but only one user group is
identified and analysed. Our solution was to split the Context of Use process into two
processes: Identification of User Groups and Context of Use. One should note that the
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Context of Use process typically has several instances, one for each user group. The
refined process model is illustrated in Fig. 33.
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Interaction
Designs

User
Requirements

User Task
Designs

Fig. 33. KESSU UCD Processes model: the latest version.
We also made refinements to the outcomes of the Context of Use process. In the project
at NMP, the product under development was a new product type with no predecessor in
the market place. Challenges were faced in interpreting the Context of Use process in this
kind of situation. Our earlier interpretation of the process was ‘to get to know the user,
his/her work and work environment as it is now’. In other words, we had focused on
examining how users do their work in the existing system, and what is their environment
of use. In this case, however, the environment where the new product is used is essentially
very different from the current one. Furthermore, a new product involves some new tasks.
Our decision was to identify three main outcomes of the Context of Use process:
− Characteristics of Users
− Context of Use of the Old System
− Context of Use of the Future System
With this solution, we hope to make a clear difference between the current and future
context of uses that may be very different if a totally new product is developed. In the
case of a replacement product, the context of use of the old and future systems may be
quite similar.
The processes and their outcomes are summarised in Fig. 34.
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Fig. 34. KESSU UCD Processes model: processes and their outcomes.
The context of use of the old system is composed of the following components:
− User Accomplishments with the Old System
− User Tasks with the Old System
− Environment of Use with the Old System
− Task Attributes with the Old System

132
The Context of Use of the Future Systems is quite similar:
− User Accomplishments with the Future System
− Environment of Use with the Future System
− Task Attributes with the Future System

11.1.2 The KESSU Process Performance Dimensions model
The KESSU Process Performance Dimensions model remained unchanged after the NMP
assessment36. The performance dimensions are summarised in Fig. 35.
KESSU Process Performance Dimensions
Quantity
 Not achieved
 Partially
achieved
 Largely achieved
 Fully achieved

Quality

Integration

 Not achieved

 Not achieved

 Partially

 Partially

achieved

achieved

 Largely achieved

 Largely achieved

 Fully achieved

 Fully achieved

Fig. 35. KESSU process performance dimensions with scales of rating.

11.1.3 Summary: new constructs
In summary, the main constructs of KESSU UPA that are new – and thereby research
contributions - are identified in Table 34. The dimensions are new but the scales of rating
(N, P, L, F) are from ISO 15504.

36

In reality, it was only now when we changed the term capability dimension to performance
dimension. For clarity, we have used the term ‘performance dimension’ throughout the thesis.
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Table 34. New constructs provided by KESSU UPA
Construct
Identification of user groups
(process)
Context of Use of the Old
System
Context of Use of the Future
System (outcomes)
User Task Design (process)
Produce User Interaction
Designs (process)

Performance dimensions:
Quantity
Quality
Integration

Description
The intended user groups of the system are identified. Typically, a
characteristic name is given to each user group, and the sizes (how many
user in each group) of the groups are determined.
The Context of Use of the old system is about describing the use of the
existing system in as much as its relevance for designing the new one. The
Context of Use of the future system is about describing the context of use
of the product under development. It is described to the extent it is
different, contrasted with current context of use.
The purpose of this process is to design how users are to carry out their
tasks with the new product that is being developed.
The purpose of this process is to design those elements of the product that
its users interact with. These elements include interaction and graphic
design of user interface, user documentation, user training and user
support.
These dimensions illustrate the performance of UCD.

11.2 Models
The way of presenting results did not change much after the NMP assessment. We mainly
defined some new terminology. The key model in the assessment is the result of the
assessment: UCD Project Performance, UCD-PP.
− UCD-PP Profile: a quantitative representation of the assessment results
− UCD-PP Findings: a table of qualitative findings and justifications for the rating
UCD-PP Profile is a quantitative representation of the results of an assessment. A visual
representation is used to enhance communication of the results; the process diagram of
user-centred design is used as a background picture; and different chart types show the
different performance dimensions, as illustrated in Fig. 36.
The contents of the UCD-PP Profile vary depending on the assessment case. In the
following, we illustrate two different cases: a simple and a more comprehensive UCD-PP
Profile. In a simple case, the assessed project represents relatively low usability
performance. The UCD-PP Profile is simple, containing only findings on the quantity
dimension. An example of a UCD-PP Profile is illustrated in Fig. 37.
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Fig. 36. Visual representation of quantitative results of assessment in UCD-PP Profile
diagram.
The interpretation of the example is as follows:
− The outcomes ‘User groups’, ‘UI Design Requirements’ and ‘Formative Evaluations’
are produced ‘largely’
− The outcomes ‘User characteristics’ and ‘CoU of the Old System’ of one user group
and ‘User Task Design’ are produced ‘partially’
− All the other outcomes are missing or produced only marginally
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Fig. 37. Example of UCD-PP Profile in a simple case. The quantity performance
dimension is presented only.
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A more comprehensive UCD-PP Profile is represented in Fig. 38. Here the profile covers
also quality and integration aspects, in addition to quantity.
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Fig. 38. An example of UCD-PP Profile in a more comprehensive case. The quantity
performance dimension is presented only.
Examples of the interpretation of the example are as follows:
− The outcome ‘User groups’ was produced fully, and the way it was produced was of
good quality. The outcome was largely applied in the design process but some of the
information was neglected.
− The outcome ‘Usability requirements’ was produced fully, and it was used as an input
in other UCD activities. The requirements, however, were not derived from reliable
sources. For example, they could have, been based on some individual’s opinions.
We record the qualitative findings, performance ratings, and justification for the ratings in
a UC Findings table. For each outcome, the evidence, rating and justification for the
rating are recorded. Part of the table is illustrated in Table 35.
Table 35. Part of UCD-PP Findings table
Output

Dimension

Evidence
+

Users

Characteristics

Etc.

Extent of outcomes
Integration
Quality
Extent of outcomes
Integration
Quality

Rating
-

Justification
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11.3 Methods
The main characteristics of the KESSU UPA method are:
− The assessment has a predefined customer that is a future product development
project. The key stakeholders in the customer project voluntarily express an interest in
experimenting with new UCD methods.
− The project that is assessed, called reference project, is a representative project chosen
by the customer project.
− The assessment is implemented as a workshop where all the main stakeholders of the
projects are present.
The steps of the assessment method are illustrated in Fig. 39.
Document
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Interview
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Planning

Results
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Setting up
PAM

Follow-up
session

UCD-PP
Profile
UC
Findings

Fig. 39. Phases of carrying out an assessment.
The key persons in the customer project should sponsor the assessment, and be
committed to participate in the assessment. As a basis for the assessment, an
organisational infrastructure for the management of the assessment should be set up. We
call this the Project Assessment Management (PAM) team. The assessment is planned
with the PAM team, and the PAM team provides the sponsorship and resources for the
assessment. The PAM team should plan the assessment.
In the interview session, the reference project is discussed thoroughly from the
viewpoint of user-centred design activities. The assessment includes an examination of
all the processes of the KESSU UCD Processes model. This is different from 15504-style
assessments where only a subset of processes is typically selected.
The purpose of the wrap-up session is to (1) form a preliminary understanding of the
results and to (2) plan the results session. Only the assessment team participates in the
wrap-up session.
The main purpose of the results session is to agree on the results of the assessment
together with the project teams and to make the results understandable to the audience.

137
The session also has another important purpose: the basics of UCD should be
communicated to the audience.

11.4 Instantiations
We have prepared a template that covers all the phases of the assessment. The template is
filled in gradually throughout the assessment. In the results session, we suggest using a
data projector to show the template to all participants, and fill in the findings on-line. For
example, the UCD-PP Findings table, Table 35, is included in the template.

11.5 Benefits of KESSU UPA
Here we briefly summarise the performance of KESSU UPA based on our current
understanding of it. Firstly, we start by presenting its benefits as follows:
− The KESSU UCD Processes model seems to make the essence of UCD
understandable to development staff
− The assessment approach focuses on the essence of UCD only and should therefore be
effective for training purposes
− The performance dimensions reveal problems also in quality and integration that are
often true problems in UCD
− Implementation as a workshop gives all the staff an equal footing in the assessment,
and makes it possible to mutually identify and agree on the course of action.
− Assessment focuses on outcomes, which is useful for communicating the basics of
UCD and for planning improvement action37.
− Three performance dimensions make it possible to tailor the assessment ‘on-line’ to an
applicable level of abstraction. The dimensions make it possible to identify areas of
improvement also in organisations where projects represent high performance in UCD.
− Assessment has a predefined customer. This makes it feasible to identify all the
persons who should be involved in the assessment workshop.
− Assessment can be carried out efficiently, without a massive need of resources. It can
be performed frequently within an organisation.
In summary, we regard KESSU UPA as a potentially efficient and effective instrument for
providing a basis for improvement action. An assessment becomes an effective training
session and makes it possible for the project personnel to mutually identify and agree on
the course of improvement action.
37 “A clear statement of outcomes assists in the definition and monitoring of this (project) plan”
(Earthy et al. 2001).
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There are, however, some limiting factors, too:
− The approach is different compared with ‘recognised’ assessment approaches
(although it might be possible to use it with some of those)
− The focus of the assessment is limited to an examination of individual projects only
− Using an assessment as a training instrument is probably a new idea
− It may be that some people find speaking openly in a workshop uncomfortable
− We still have only rather limited experience of using the approach.
− All the aspects of the approach are not yet fully developed (see next chapter)

11.6 Maturity of KESSU UPA
KESSU UPA has changed a lot during its short lifetime, and more refinements are
expected in the future. Perhaps the most challenging is to build and document the
assessment method, i.e. the steps of an assessment. The documentation of the main steps
is easy, but making it detailed and comprehensive to take into account different
organisational issues is very laborious. Version 1.0 (Jokela 2001c) is a 20-page method
document but it will be updated from time to time.
Anyway, there are some stable features to the assessment method. For example, at this
point, we would not have any reasons to revert from the workshops back to individual
interviews. We also would keep all the UCD processes in an assessment. Voluntary
participation in the assessment process is very important.
We can draw some conclusions on the maturity of the constructs based on their
stability during the assessments. Some constructs seem to be quite developed while others
are still ‘in the process’.
Probably the most developed constructs are the three dimensions of performance
(quantity, quality, integration). We have used them in all three assessments so far, and
they just have made sense. There is no need to make changes to them at this stage –
except perhaps to the terms. We are not happy with the terms ‘quantity’ and ‘quality’ as
the names of the dimensions, but we just have not found better ones.
The basic substance of the UCD process model seems to be stable, too. We, however,
have made quite considerable changes to its structure. We now have six processes
(instead of four of ISO 13407 and ISO 18529). We have refined each of the processes
during these three assessments. Most of the changes have been made to the Context of
Use process. The User Requirements and User Task Design processes have been quite
stable. We suspect, however, some changes might be necessary. The User Task Design
process is a new one, and thereby subject to changes. The focus of the User Requirements
process is rather limited (compared with the reference models), and there may be a need
to expand it. We have also made changes to the Usability Evaluation process: we have
removed the ‘Evaluation of Existing Products’ part (we view it more as a method for
defining usability requirements, rather than an essential part of the process). Generally,
one should be able to explain the problems in UCD performance elegantly with the
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process and reference models. If there one comes across an issue that is difficult to
explain, one should consider refining the model accordingly.
The least defined question is how to assess the Produce Interaction Designs process.
The quality dimension is the only one applicable to it, but we really have not
experimented with its rating yet.

11.7 Contrasting KESSU UPA with ISO 18529 and QIU/HSL
The KESSU UCD Processes model has six usability engineering processes, compared
with the four in ISO 18529 and HSL. We have split the Context of Use process into two
different processes: ‘Identification of User Groups’, and ‘Context of Use of User Group
‘n’’. The latter one has typically several contexts: one for each user group. We have split
the 'Produce Design Solutions' process of ISO 18529 into two processes: ‘User Task
Design’ and ‘Produce User Interaction Designs’.
The differences – in terms of the different artefacts - are summarised in Table 36.
Table 36 Contrasting artefacts of KESSU UPA, ISO 18529 and HSL
Artefact type
Constructs

Models
Methods
Instantiations

Artefact
UCD processes
Outcomes

KESSU UPA
Six usability engineering
processes
Only concrete outcomes

Base practices

-

Performance
dimensions

Quantity
Quality
Integration
Usability performance profile

Results of
assessment
Phases of
assessment

Interviews
Workshop

ISO 18529, HSL
Four usability engineering
processes
Concrete outcomes, outcomes
addressing integration and
quality
Base practices that produce
concrete outcomes
Base practices addressing
integration and quality
Achieving the outcomes or
performance of base practices
UCD process capability
profile
Those defined in ISO 15504
Those of ISO 15504

A specific difference is in the definition of processes. In contrast to the outcomes of
processes in ISO 18529/HSL, we limited the outcomes to concrete deliverables. The
difference between the outcomes of KESSU processes, and outcomes and base practices
of HSL processes is illustrated in Table 37.
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Table 37. Illustration of differences between KESSU and HSL process definitions:
Context of Use Process
Outcomes of KESSU
UCD Processes model
Characteristics of Users
Context of Use of the Old
System
User Accomplishments
with the Old System
User Tasks with the Old
System
Environment of Use with
the Old System
Task Attributes with the
Old System
Context of Use of the Future
System
User Accomplishments
with the Future System
Environment of Use with
the Future System
Task Attributes with the
Future System

Outcomes of HSL model

Base practices of HSL model

The characteristics of the
intended users and their tasks,
including user interaction with
other users and other systems, are
documented
The real operational environment
of the product system, including
the factors that affect the
performance of users, is described
The HS implications for the
product system arising from the
context of use are included in the
product system constraints and
requirements

Define the scope of the context of use for
the product system
Analyse the tasks and work system
Describe the characteristics of the users
Describe the cultural environment /
Organisational /management regime
Describe the characteristics of any
equipment external to the product system
and the working environment
Describe the location, workplace
equipment and work atmosphere
Analyse the implications of the context of
use
Present these issues to project
stakeholders for use in the development
or operation of the product system

We should point out that the ‘usability engineering’ substance of KESSU UCD Processes
model originates from ISO 13407, ISO 18529 and QIU/HSL. We have worked with the
structure and abstraction rather than with the substance of the UCD processes.
Nevertheless, we have been forced to make decisions about what is essential in usability
processes, as far as the precise format of the model requires interpretations. This means
that some might question some of the aspects of our interpretation.

11.7.1 Process performance vs. process capability
Traditional process assessment focuses on management (organisational) issues. The
capability scale of SPICE (ISO 15504) is from 0 to 5. On the scale, 0 to 1 addresses the
substance of a process (i.e. whether a process achieves its purpose) and 1 to 5 addresses
project or process management. KESSU UPA solely focuses on the substance of UCD. In
KESSU UPA, the processes are assessed up to level 1 of process capability: our concern
is whether a process truly implements user-centred design.
The SPICE approach formally defines the achievement of level 1 of process capability
(i.e. the focus of KESSU UPA) under the ‘Process performance attribute’ as follows:
“The extent to which the process achieves the process outcomes by transforming
identifiable input work products to produce identifiable output work products. As a result
of full achievement of this attribute
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− the scope of work to be performed and work products to be produced are understood;
− work products will be produced that support the achievement of the process outcomes”
To aid practical assessment work, the assessment model and indicator guidance of SPICE
(ISO 15504-5) further defines base practices and work products as indicators of a level 1
process performance as follows: “The presence of the work products with the existence of
the characteristics of the work products, and evidence of performance of the base
practices, provide objective evidence of the achievement of the purpose of the process”.
Moreover, it identifies related management practices38:
− “Identify input and output work products.
− Ensure that the scope of work is identified for process execution and for the work
products to be used and produced by the process.
− Ensure that base practices are implemented, producing work products which support
the achievement of the defined process outcomes”.
When examining the definitions above, one can conclude that “quantity, quality and
integration” are requirements for the achievement of level 1 in SPICE, only to the extent
that they are explicitly defined in the “process outcomes”. The definition “process
outcomes” should further drive the definition of work products and base practices (which
is natural due to consistency). An example of this is the Context of Use process of the
HSL model (see in Table 37). The outcome there is “The HS implications for the product
system arising from the context of use are included in the product system constraints and
requirements” and a related base practice is defined as “Present these issues to project
stakeholders for use in the development or operation of the product system”.
KESSU UPA defines the achievement of level 1 through “quantity, quality and
integration of the process outcomes”. We find this approach to be more precise than using
base practices: that is because we examine the quantity, quality and integration of each
outcome. It also makes the process model simpler. The different performance dimensions
give flexibility to an assessment: a ‘low-performance’ case would probably only use the
quantity dimension. The quality and integration dimensions are more relevant for
assessments of ‘higher-performance’ projects.
We can conclude that our criteria for reaching level 1 are extremely high compared
with the typical requirements of process assessment. In fact, we could even go so far as to
say that we would not expect any projects to fully achieve the level (i.e. to achieve the
status of ‘fully performed’ in all the dimensions of capabilities for all outcomes).
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These are further elaborated in the annex B of ISO 15504-5.

12 Theoretical examinations
To develop (the artefacts of) an assessment approach was our main research problem. Our
research produced also results of theoretical nature that we discuss in this section.
We first report what we learnt about assessments, and then revisit the theory of
usability capability (preliminarily discussed in section 1).

12.1 Understanding assessments

12.1.1 Identification of assessment categories
One of our conclusions is that different categories of assessments can be identified. We
categorise assessments using two dimensions: purpose and focus.
Purpose: We identify two different purposes of assessments: providing a basis for
improvement action and third-party certification. In an assessment for improvement action,
the goal is to make an organisational change towards improved user-centred design. The
customer of the assessment is the product development organisation itself. In a third-party
assessment, the customer is e.g. a purchasing organisation. The goal is to assess the
ability of a product development organisation to consistently deliver usable products.
Focus: We identify two different foci of assessments: to assess usability capability and
UCD performance. In an assessment of usability capability (UCA), the focus is the whole
organisation: to which extent UCD is systematically and consistently implemented in the
different projects in the organisation. In a UCD performance assessment, the focus is on
the substance of UCD at a level of an individual product development project: to which
extent the UCD processes are effectively implemented, i.e. to what extent ‘the purposes
of the processes' are achieved in a development project39.
In summary, we get four different categories of assessments, Fig. 40.
39

This corresponds to the 0 – 1 level of capability of ISO 15504-process assessment.
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− UCD performance assessment for the purpose of improvement action
− Usability capability assessment for the purpose of improvement action
− UCD performance assessment for the purpose of third-party certification
− Usability capability assessment for the purpose of third-party certification

Focus

Purpose
Improvement action

Third-party
certification

UCD performance

x

x

Usability capability

x

x

Fig. 40. Assessment categories.
There are other categories, which can also be identified. One dimension is ‘integration’:
namely, whether it is important to carry out an assessment of UCD processes along with
other assessments. This is very relevant, for example, in situations where formal process
improvement programs are initiated. This kind of situation is addressed by the
development of the INUSE, ISO 18529 and QIU/HSL approaches.

12.1.2 Characteristics of the different assessment categories
In an assessment for third-party certification, it is important that an assessment approach
is based on recognised reference models (e.g. standards). Jonathan Earthy writes40 about
the conformance requirements of ISO 15504: "The model in the standard is
internationally agreed as good practice (i.e. safe to use as a basis for assessment of a
particular project or organisation). If you want your assessment to be safe, valid,
reproducible and comparable then you should use an assessment model that is directly
derived from the reference model. You shall state whether your assessment model is the
same as the reference (12207, 18529, TR 15504 etc.) and where it is not."
In the beginning of the research, our hypothesis was to regard an assessment approach as
an artefact. The main quality criteria for an artefact are usefulness and utility. Based on
our experiences, we find this hypothesis valid when the purpose of the assessment is to
provide a basis for improvement action. Usefulness and utility of an assessment seem to
be more important requirements than having a recognised, standard reference model. An
assessment approach may be subject to ongoing improvement if some problems are found
in its usefulness or utility. We have refined the assessment approach a number of times,
based on what works and what does not work in the assessments.
40

Email from Jonathan Earthy 26.5.01.
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In UCD performance assessments, an assessment approach should reveal those potential
problems that are specific to the substance of UCD processes in an individual product
development project. The basic issue to be examined is whether a UCD activity is
performed at all. If an activity is performed (i.e. an outcome is produced), there are two
other aspects to be examined: quality and integration. Quality reveals whether an activity
is performed in a credible, efficient and professional way. Integration reveals whether an
outcome truly has impact on designs.
Usability capability assessments should examine management of UCD processes, as well
as performance aspects. According to the definition, usability capability is a characteristic
of an organisation’s ability ‘to consistently develop usable products’. Consistent
development, throughout the different projects, is a management issue. Ideally, one
should also assess other relevant aspects that have impact on usability capability aside
from processes: usability in the business strategy and in the culture of the organisation,
UCD infrastructure, etc.
The characteristics of assessment approaches in different categories are summarised in
Fig. 41.

Focus

UCD
performance

Usability
capability

Purpose
Improvement action
Third-party certification
Main requirement: usefulness
Main requirement: recognised
Changes possible in reference
reference models
models
Stable reference models
Addresses the substance of
Addresses the substance of
UCD processes
UCD processes
Main requirement: usefulness
Main requirement: recognised
Changes possible in reference
reference models
models
Stable reference models
Addresses the management of Addresses the management of
UCD processes
UCD processes

Fig. 41. Characteristics of assessment approaches in different categories.
The category assessment of ‘UCD performance for third-party certification’ – i.e.
assessment of an individual project without examining organisation level aspects – is
meaningful e.g. for a follow-up of the success of improvement action (i.e. for measuring
whether improvements in the performance of UCD have truly happened). In this case, the
‘third-party’ could be, for example a senior manager of the product development
organisation. The ‘recognised reference model’ refers here to the recognition of the
models within the product development organisation.
Perhaps this kind of assessment could also be used to examine the relationship
between product and process quality: in other words, to what extent the performance of
UCD processes corresponds to the usability of the product.
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12.1.3 Allocation of assessment approaches into different categories
KESSU UPA (KESSU UCD performance assessment) clearly falls into the category of
‘UCD performance assessment for improvement action’. It may be used also for the
follow-up of improvement action in the category ‘UCD performance assessment for the
purpose of third-party certification’. In this case, however, one needs to use the same
version of the UCD process and performance models – the one that was used in the first
assessment.
Traditional process assessment (ISO 15504 & ISO 18529) is used for both purposes –
third-party certification and providing a basis for improvement action. It also incorporates
two foci: UCD performance and usability capability. We find that it is very effective in
the category ‘Usability capability assessment for third-party certification’. This is quite
natural – the roots of process assessment (CMM) are there. It is also effective in covering
management aspects.
It is also potentially very effective in ‘Usability capability assessment for improvement
action’ when the problems are in management issues. We find this kind of assessment
applicable e.g. in process-oriented organisations where UCD is at a relatively mature
stage. It was not so powerful in the category ‘UCD performance assessment for
improvement action’ in our first experiments.
The breakdown of the assessment approaches into different assessments is illustrated
in Fig. 42.
Purpose

KESSU UPA

Third-party
certification
KESSU UPA

Traditional process
assessment

Traditional process
assessment

Improvement action

Focus

UCD performance

Usability capability

Traditional
process
assessment

Traditional
process
assessment

Fig. 42. Breakdown of assessment approaches into different categories. The bigger font,
the better performance.

12.1.4 Criteria for the usefulness of UCD performance assessments
Our focus in the experiments was on ‘UCD performance assessment for improvement
action’. We approached the experiments as a cumulative process of learning about the
criteria for successful assessments, parallel to developing the assessment artefacts
(KESSU UPA).
The focus of this type of an assessment is to reveal the problems in the performance of
UCD processes, and the main success criterion is ‘usefulness’ (Fig. 41). The basic
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requirement for a successful assessment is naturally that the relevant potential problems
in the process performance are identified. Our conclusion is that they can be identified by
examining the quantity, quality and integration of the outcomes of processes.
We found it challenging to understand what other requirements there are for a ‘useful’
assessment. Our general conclusion is that an assessment should be a meaningful
experience, and ‘make sense’ to the project personnel41. This was a clear requirement for
the usability practitioners and management. Our own observations support this: if people
do not find the assessment meaningful and motivating, the assessment may even hamper
improvements. At a more detailed level, we can identify success criteria such as the
following:
− An assessment should be an effective and efficient training session about the essence
of UCD.
− During an assessment, the participants should understand by themselves where the
weaknesses and strengths in the performance of UCD are.
− The staff should become interested and committed to UCD, and it should motivate
people to learn more about UCD and to integrate it into their work. An academic
flavour in assessments should be avoided.
− Concrete improvement action should follow spontaneously.
− Participants should feel that an assessment does not take much time; and the time
spent in the assessment is perceived to be worthwhile. The assessment should be
conducted in a way that does not unnecessarily burden the organisation being
assessed.
Assessment should be meaningful also to the assessors. Our first assessments were rather
tiring and frustrating for the assessors. From the assessors’ point of view, an assessment
should have the following features:
− Gathering findings and rating the performance against the reference models should be
logical and easy.
− Assessments should provide a credible picture of UCD in the organisation.
− It should be possible to report credible and essential results.
− An assessment should be motivating and interesting.
These success criteria for assessments in this category lead to the following requirements
for an assessment approach:
Constructs:
− The basic requirement is naturally that the reference models effectively enable an
identification of the potential problems in the process performance (in quantity, quality
and integration).
41

An assessment is probably not a very positive experience for those who have used politics or
fraud around usability.
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− The concepts used in assessment should be understandable. The assessors need to
understand the concepts for identification of the findings and to rate the processes. The
staff in the product development organisation needs to understand the concepts in
order to become interested and find the assessment useful.
− Identifying the findings and rating the performance should be logical and easy against
the reference models.
− One should be able to explain the problems (and strengths) in the performance of
UCD processes elegantly against the reference models. The reference models need to
make sense to people, and ‘explanation power’.
− The reference models should provide a mechanism for focusing on different problems
and different levels of abstraction, to match and adapt to different organisational
situations. For example, in one organisation a problem may be that some UCD
activities do not exist, while in another the problem may lie in the use of inappropriate
methods. In the former case, it should be possible to focus on the quantity aspects of
the process performance, while in the latter case on quality aspects.
Models:
− One should be able to communicate the results of the assessment clearly, specifically,
and in an interesting way. The staff should understand the results so that they can
compare them with their own judgement.
− The results of an assessment should capture the performance realistically.
Methods:
− The method should focus on the substance of UCD processes (rather than on
management aspects)
− A large part of the organisation under assessment should participate. It should support
teamwork and decision-making.
− The assessment should be organised in a convenient way that makes sense to people.
− The assessment method should be able to take personal differences in the people into
account, e.g. in terms of education and attitude.
− The assessment process must not be too resource-costly – applying it should be
perceived as a good use of time.
− The method should guide to tailoring the assessment appropriately.
Instantiations:
− The assessment team should be able to report and present the results online.
We believe that if an assessment approach meets these kinds of requirements, the
assessment will prove to be a ‘useful’. If an assessment approach fails to meet these kinds
of objectives, it might be best to revise it. In this light, an assessment should always be
regarded as a research project. On the one hand, an attempt should always be made to
improve the assessment artefacts when they do not work. On the other hand, one should
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strive for a better understanding of what makes an assessment a success (see the issues
discussed above).

12.1.5 Experiences with usability capability assessment
We developed and experimented with two processes – Usability in Business Strategy
(UBS) and Development of UCD Infrastructure (DUCDI) – during the assessment at
Buscom. Neither of these processes are part of KESSU UPA. The UBS process is
incorporated almost as such in the HSL model, and the idea of DUCDI is very close to
the related processes of HSL. We also developed a preliminary model for the non-process
aspects of UCD infrastructure. It, however, remained at a very preliminary stage.
One of our findings was that it is probably not wise to assess everything. For example,
our conclusion is that when an assessor is in a position to talk with senior management,
an assessment interview is probably not the best choice. We propose that discussions with
management should be about developing a usability strategy for the organisation.
The problem of process assessment is that it does not cover all organisational aspects.
It, for example, does not address skills, nor cultural and attitudinal aspects. We developed
a model for UCD infrastructure and experimented with it. Our finding was that this is an
area where in-depth assessments are probably not applicable. One covers sensitive issues
such as skills and experience. Getting an understanding of the status of UCD
infrastructure is needed. This should, however, be done sensitively. Probably it is not wise
to report the findings to a large audience.
We find that there is room for other assessment approaches. A potentially applicable
assessment approach is to produce an overall picture of the status of UCD in the
organisation, covering the status of UCD infrastructure and the position of UCD in
product development projects. We propose that issues to be examined could be, for
example, an overview of the history of UCD activities in the organisation, the overall
status of UCD infrastructure (the number of usability experts and their experience, the
existence of guidelines, style guides, training programs) and the overall status of UCD in
product development projects (are there any usability experts in the projects). A more
detailed assessment of UCD infrastructure could include a more thorough examination of
the number and roles of usability experts, the UCD methods known and practised in the
organisation, style guides, UCD methods and guidelines in quality manuals, and UCD
training material for personnel.

12.1.6 Findings of KESSU experiments vs. SPICE trials
KESSU UPA has a different strategy, for defining processes and determining whether a
process achieves level 1, to traditional ISO 15504-style process assessment (SPICE). The
reason is that we did not find the SPICE approach to work very well. On the other hand,
base practices have been rated as very useful in SPICE trials (SPICE 1998a). In the
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following paragraphs, we try to find some explanations for this kind of difference
between our experience and the ones in the SPICE trials.
One possibility is that there is some substantial difference in the processes of UCD
compared with many other processes. One specific characteristic of the UCD processes is
that they solely exist for one quality feature, usability. This kind of specific nature of a
process may have impact on how the process should be assessed.
Perhaps a key to the difference might lie in the background and purpose of the
different approaches. The main interest for traditional process assessment is the
management of a software development project: whether it is carried out on schedule and
within the budget. Our concern, on the other hand, came from the practical experience of
usability practitioners’: i.e. if UCD processes may be carried out with poor quality, or the
results may not have any impact on product designs. We found that all of these aspects
should be very clearly addressed in an assessment. Our concern was not whether the
UCD processes are managed well or not.
Another explanation may be in the training aspect of KESSU UPA assessments. We
wanted to explain clearly to the project staff what exactly was wrong (or right) with their
project. In this respect, we find KESSU UPA to be more precise than one using base
practices: that is because we examine the quantity, quality and integration of each
outcome. The SPICE approach includes also very specific issues (i.e. work products). At
that level of detail, however, the model becomes quite complicated, with the disadvantage
that it is not so easy to communicate to staff without prior process assessment training.
We find as a positive feature in our research that we gathered feedback from the
organisation unit, and not only from the assessors. This had a subsequent impact on the
design of the assessment artefacts. In the SPICE trials, on the other hand, feedback was
gathered mainly from the assessors. The report from the second phase of the SPICE trials,
(SPICE 1998a), does not mention any feedback from the technical staff of the
organisation unit.

12.1.7 Summary
There is a need and place for different assessment approaches. There are different
categories of assessments with different purposes and foci that set different requirements
for assessment approaches.
KESSU UPA fits into one of those three categories, namely ‘UCD performance
assessment for improvement action’. The focus of assessment is on the performance of
the UCD processes at the level of an individual product development project. We
emphasise the importance of a meaningful experience for the organisation from an
assessment in this category. The concepts introduced and the results presented should
make sense to the participants.
An example of a different category is ‘Usability capability assessment for third-party
certification’. Here one should use an established assessment approach with recognised
reference models, such as ISO 15504 together with ISO 18529. The focus is on the
management of UCD processes.
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12.2 Model of usability capability
The preliminary theoretical model of usability capability presented in Section 1 formed
the theoretical hypothesis for the assessment experiments that followed. We proposed
three dimensions of UCD performance, and defined them as follows:
− UCD infrastructure: The extent to which the organisation has resources to effectively
and efficiently plan and implement high quality UCD in product development projects.
− Implementation of UCD: The extent to which UCD is planned and implemented in
product development projects in terms of effectiveness, efficiency and quality.
− Business management commitment to usability: The extent to which business
management has a demand for usable products and a commitment to development of
the UCD infrastructure.
The primary focus of the assessment experiments was not to justify the validity of the
theoretical model. We can, however, state that based on all our experiences, we still think
that the model makes sense. Our understanding is that the usability capability of a
product development organisation can in practice be described in these three dimensions.
During the assessment experiments, we focused mainly on assessing product
development projects. Therefore, the other dimensions of usability capability were not in
a central role. The dimensions, however, ‘appeared’ again when we tried to study the
different contexts of organisational improvement action (see Section 9). We identified the
following improvement contexts: usability strategy, product development projects, and
improvement of UCD infrastructure. When we contrast these with the model of usability
capability, we find that they match each other.
We, however, propose some refinements. We now talk about performance rather than
implementation of UCD in product development projects, and include explicitly the three
performance dimensions in the definition. Another difference is to use the term Usability
in Business Strategy’ rather than ‘Business Management Commitment to Usability’; we
find that the latter is perhaps too aggressive. Our updated definitions of the dimensions
are illustrated in Fig. 43, and defined as follows:
− UCD infrastructure: The extent to which a product development organisation has
resources to plan and effectively and efficiently implement UCD in product
development projects.
− Performance of UCD in product development projects: The extent to, and quality with,
which UCD processes are carried out and the results subsequently integrated into
product designs in individual product development projects.
− Usability in business strategy: The extent to which the business benefits of usability
are understood and utilised at strategic level planning in a product development
organisation.
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Usability in business
strategy

UCD infrastructure

Performance of UCD in
development projects

Fig. 43. Dimensions of Usability Capability.

13 Research framework – lessons learnt
At the beginning of the research, I was fascinated with the research frameworks of March
& Smith and Järvinen & Järvinen. They seemed to offer a promising basis to manage an
abstract topic such as usability capability assessment.
I used the research framework as an artefact that guided me in my research process. In
other words, this research can be regarded as a kind of ‘artefact evaluation process’. In
this section, I summarise the lessons learnt from the use of the research framework.

13.1 Artefacts
It was originally very sensible to assume that an assessment approach is a combination of
different artefacts. Assessments are carried out with usefulness in mind, and artefacts are
created for the purpose of usefulness. When we had performed the experimental
assessments in 1997, we had used the INUSE Processes model as an artefact.
It turned out, however, that the interpretation of the artefacts in our context was not
that easy. The first concept that we struggled with was model. It was quite late in the
research when we concluded that a model in our context is the representation of the result
of an assessment. For example, for much of the time we thought that the ‘model’ of usercentred design of ISO 13407 is a ‘model’. However, our understanding now is that it is
not a ‘model’ in the sense of the framework of March & Smith. It could be regarded as a
theory rather than a model. In any case, one needs to use the term ‘model’ for both
purposes. Our hope is that the reader does not get confused.
Another difficulty was to separate what belongs to method, from what belongs to
instantiation. In our context, for example, there are two ways of interviewing people:
individual interviews, and a workshop. Is this a method or an instantiation issue? Our
interpretation is that it is a method issue, but it could be regarded the other way, too.
Neither March & Smith nor Järvinen & Järvinen write about the challenges of
developing different artefacts. Based on our brief experience, we can identify the
following ones:
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− Building constructs is challenging and motivating. One specific challenge is to find
reliable terms. The documentation of constructs is very brief in an attempt to be exact.
− Building models is a somewhat similar challenge. Here a specific focus is the
graphical design of the models. It is not typical engineering work, but it may
have a great impact on the effectiveness of the models.
− Methods are the most laborious to document. The challenge is that there might
be a need for different methods for different purposes (or one method with
different alternatives). One can say that developing and documenting methods is
much more tedious (!) than documenting constructs and models.
− We do not have much experience of building instantiations. The challenge in
building instantiations may depend very much on the nature of the instantiation.
Designing a template is not a big effort (and perhaps not an interesting one),
whereas developing software involves other kinds of challenges.

13.2 Research activities
Our plan was to focus on constructive research. It, however, turned out that the research
included theoretical examinations to a greater extent than we originally planned.

13.2.1 Overview
In practice, the research process became an iterative building and experimental process.
We built artefacts, experimented with them, gathered feedback and improved the designs.
We carried out assessments, gathered feedback (both from the organisation and the
assessment team) and tried to understand what worked and what did not. We revised the
assessment artefacts for the next assessment, and did another experiment.
According to Järvinen & Järvinen, the building process should be described. Järvinen
& Järvinen propose using comparison as a criterion for designing artefacts: develop some
alternatives and select the best alternative. Our experience, however, was that the building
process is not always that clearly structured. Our building process did not typically
provide alternatives. We found it challenging enough to generate one potential solution to
a problem, rather than many from which to select.
Järvinen & Järvinen state: "informational and organisational ideas utilized in building
the artefact must also be described in the study report". We used to some extent our
theoretical model of usability capability in our building process. There were no other
major "technological or theoretical advances". One "theoretical advance" made in our
research was to use this research framework.
When we now examine our research, we can conclude that our research was not
exactly what we planned: it did not include ‘formal’ artefact evaluation. Our research was
on the one hand an artefact building process, where we gathered feedback to improve the
designs. On the other hand, it was a theory building process. We tried on the one hand to
understand which artefacts worked and which ones did not, and on the other hand to
understand why some artefacts work and some do not.
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13.2.2 Artefact evaluation criteria
March and Smith emphasise that when an artefact is used to replace an old one,
evaluation is a key activity. In addition, they state that the evaluation should be done
against valid evaluation criteria. For this, one should have ‘a model of successful
assessment’ for determining the evaluation criteria. We hoped to evaluate the assessment
approach in the experiments. We found, however, that performing evaluations in the strict
sense of what March & Smith propose is too tough a challenge: because we did not have
a set of validated evaluation criteria. Now, in hindsight, we regard those ‘evaluations’ as
informal feedback gathering rather than true evaluations.
The problem that we faced was that nobody had suggested any evaluation criteria for a
successful assessment. One of our approaches to identify evaluation criteria was to use
the idea of context of use from user-centred design (see e.g. ISO 13407) as a ‘theoretical
model’ in NET 1 assessment. We identified the different ‘user groups’ in an assessment,
and gathered feedback from these different users. We even interviewed the different users
to understand the criteria. As a result, we got a set of criteria but still we faced
uncertainty: did we identify the right ones?
March & Smith, and Järvinen & Järvinen identify a number of general criteria for
artefacts, as illustrated in Table 38. When we now examine those criteria, we can
conclude that they match rather nicely with our experience. ‘Ease of use’ of constructs is
essential for the assessors, whereas simplicity and understandability are important for the
organisation. Completeness is valid from the viewpoint that they should cover all the
relevant aspects of usability capability. Communication of constructs is critical certainly
in our context.
The criteria of a model are relevant, too. The results of the assessment should describe
the reality at an appropriate level of completeness and level of detail. We emphasise
representation; for example, visualisation of the results seems to play a significant role.
Table 38. Evaluation criteria of artefacts
Artefact

Evaluation criteria

Construct

March & Smith: "completeness, simplicity, elegance, understandability, and ease of use"
Järvinen & Järvinen: "The view on constructs … also seems to emphasize communication,
not only description…. Producing knowledge (including new constructs) requires the
ability to make strong perspectives within a community"
March & Smith: "fidelity with real world phenomena, completeness, level of detail,
robustness, and internal consistency".
Järvinen & Järvinen: representation of models
March & Smith: "operationality (ability to perform the intended task or the ability of
humans to effectively use the method if it is algorithmic), efficiency, generality, and ease of
use"
Järvinen & Järvinen: "the application domain of the methods should be defined, i.e. what is
the largest and smallest problem the method could solve"
March & Smith: "efficiency and effectiveness of the artefact and its impacts on the
environment and users"
Järvinen & Järvinen: New instantiations must be compared with the old one, using
difference in utility to users as a criteria

Model

Method

Instantiation
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13.3 Summary
As a summary, we can state that during the research, the research framework was useful
and gave a solid basis to our research. On the other hand, it caused some interpretation
problems. While it helped to structure our research, it also led to some misconceptions.
The artefact categories made a lot of sense but there were quite big challenges to
interpret them. Particularly, it was difficult to determine what a model is, and where the
line between methods and instantiations is. In addition, the term ‘model’ is problematic as
it is necessary to use it in other contexts, too. The same applies to the term ‘method’.
In addition, the underlying ideas of the different research activities made sense. We,
however, did not find the ‘select the best design alternatives’ approach of Järvinen &
Järvinen in the build process very natural in our context. We can say that we used
iteration as its substitute.
The research framework did not offer very good guidance in our situation where we
were creating artefacts without any evaluation criteria. Firstly, there were no guidelines
about how to determine the evaluation criteria. Secondly, the relationship between the
context dependent (as we understand it) evaluation criteria and the general criteria (Table
38) was unclear.

14 Discussion
We carried out research into assessments of user-centred design in product development
organisations of software intensive systems. My interest in such research originated from
my experience as a usability practitioner at NMP and my early experience in usability
capability assessment. I attended a special interest group session on 'Usability
Management Maturity' at the CHI'95 conference. My first experiment as an assessor at
NMP in 1997 motivated me even more. While the assessment covered a number of issues,
it did not touch on many aspects that I had found essential and problematic as a
practitioner. In particular, I expected that an assessment would cover organisational
problems such as a lack of awareness and commitment to usability, the politics around
usability, and the inadequate impact of user-centred design on product design. The
original aim of this research was to extend assessment approaches to cover those different
organisational factors more comprehensively. We formulated our research problem as
follows: “What are useful artefacts - constructs, models, methods, and instantiations – for
usability capability assessment (UCA)?”

14.1 Flow of research
As our first research activity, we examined the existing UCA approaches and analysed the
existing research knowledge about assessments. Our finding was that there is very little
research on the topic. There are reports on different UCA approaches that are documented
at different levels of detail. Practically no surveys, experience reports or theoretical
examinations existed, apart from the ones that have been published by others very
recently and those that we have produced ourselves. Our conclusion was that the most
mature starting point is the ISO 18529 process model (INUSE Processes in the beginning
of the research) and ISO 15504-style process assessment.
We created a preliminary theoretical model of usability capability. The model defines
those characteristics of user-centred design that have an impact on its effectiveness in a
product development organisation. The model formed one basis for the development of
some artefacts in the next phase of the research.
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For the main research activity, we then performed five experimental assessments in
industrial settings in 2000 and 2001. A major step in our research took place after the
second assessment. We had encountered problems in interpreting the ISO 15504 and ISO
18529 models. Our intention was just to create a clear interpretation of the models for the
next assessments. However, we drifted towards exploring a different kind of approach.
Finally, we ended up with a whole new assessment approach, namely KESSU UPA.
In the last phase of the research, we contrasted the KESSU UPA approach with ISO
15504-style assessment, drew conclusions about assessments generally, reappraised the
model of usability capability, and revisited the research framework.

14.2 Summarising the research results
The main research result, ‘the artefacts’, is a novel assessment approach, KESSU UPA.
The objective of KESSU UPA is to provide a basis for improvements of UCD activities at
the level of individual product development projects. The specific characteristics of
KESSU UPA are a new UCD process model, a three-dimensional process performance
model, and the implementation of the assessment as a workshop.
The main contribution in the UCD process model is in its structure and level of
abstraction. Our target has been to create a model that clearly describes the essentials of
usability engineering processes. Our solution consists of six main processes, and
definition of the processes through outcomes. The model is method-independent, and
defines what outcomes should be produced during a product development project through
usability engineering activities.
The performance of processes is examined in three dimensions: quantity, quality, and
integration. The specific contribution of the performance model is that it comprehensively
reveals the potential problems that may inhibit effective UCD. The quantity dimension
reveals the extent to which an outcome of processes is produced. The quality dimension
reveals whether the outcome is produced in a professional and credible way. The
integration dimension reveals situations when the outcome is neglected in product design.
All relevant stakeholders of the product development project – if possible – should
attend the assessment workshop. The results of the assessment are agreed together with
the project team. The session also has another important purpose: it is essentially a
training session. The goal is to make UCD ‘common sense’ to participants and thereby
provide a good basis for planning UCD activities in the selected forthcoming project.
The approach has many benefits. The process model seems to make the essence of
user-centred design easy to understand and the performance dimensions widely reveal the
different problems that may have inhibited effective user-centred design in the past.
Thereby an assessment makes it possible for the project personnel to mutually identify
and agree on the course of improvement action. An assessment can be tailored on-line to
different levels of abstraction, which makes the approach applicable in organisations with
different levels of maturity in user-centred design. The workshop implementation makes
it possible to carry out assessments frequently within an organisation.
Our original aim for the assessment approach was to extend the traditional process
assessment to cover widely different organisational aspects, not only processes. When we
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examine KESSU UPA, we can see that our biggest efforts have been exactly the opposite.
KESSU UPA is about the basics: how to assess the basic UCD processes. When we
contrast those original aims of the research with the KESSU UPA approach, we can,
however, see that KESSU UPA reveals some of those organisational problems quite
effectively through the different performance dimensions (especially the quality, and
integration dimensions).
See section 1 for a description of KESSU UPA.
Parallel to building KESSU UPA, we produced some preliminary theoretical conclusions
about assessments generally. We identify different categories of assessments that are
defined in two dimensions. The focus of an assessment may be either UCD performance
or usability capability, and the purpose may be either providing a basis for improvement
action, or third-party certification. We conclude that each category has different
requirements for assessment approaches. In UCD performance assessments, an
assessment approach should reveal those potential problems that are specific to the
performance of UCD processes in product development projects. In usability capability
assessments, assessment should examine the management of UCD processes. While
assessments for third-party certification must be based on recognised reference models,
understandability of concepts and results are critical for the success of an assessment for
the purpose of improvement action. – Another distinguishing dimension is ‘integration’,
namely, whether it should be important to carry out an assessment of UCD processes
along with other assessments. This is relevant to organisations where formal process
assessments and process improvement programs are carried out.
In the category of KESSU UPA - ‘assessment of user-centred design performance for
improvement action’ - an assessment approach should be regarded as an artefact. Its main
driver is usefulness, and it should be subject to ongoing refinement. An assessment
should focus on the substance rather than on the management of processes. It should be
an effective training session and generally a meaningful experience to the product
development project. Understandability of the concepts and the results of assessment
seem to be even more important than standard reference models.
In addition, we created a preliminary theory of usability capability. It identifies three
dimensions of usability capability: UCD infrastructure, performance of UCD in product
development projects, and usability in business strategy.
The results of a theoretical nature are discussed first in Section 4, and later in Section
1.
We also present a survey of existing usability capability assessment (UCA) approaches in
Section 3. To our knowledge, this is the first survey on the topic. Moreover, we present an
interpretation of recognised research frameworks (by March & Smith and Järvinen &
Järvinen) in the domain of assessments. We show how an assessment approach can be
described by different artefacts (constructs, models, methods and instantiations), and how
to interpret the different research activities proposed by the research frameworks
(building, evaluation, theorising and justifying) in the research on assessments. See
Section 2. We further summarise our experience of using the frameworks in Section 13,
where we conclude that they gave a solid basic structure for the research but also that
they feature some issues difficult to interpret.
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In summary, we see our research results as advances on the situation at the starting point.
Not only have we carried out research in an area that is of general interest, but also in an
area where very little research has existed. To our knowledge, this is one of the first times
where an assessment approach related to user-centred design has been developed from a
series of experiments. Moreover, we may be one of the first to present any theoretical
models – although preliminary ones – about assessments and usability capability.
A number of accepted publications confirm the validity of our work. We have
published papers on the analysis of existing UCA approaches (Jokela 2000); a survey of
research on the topic (Jokela 2001a); a model of usability capability (Jokela and
Abrahamsson 2000); the basics of KESSU UPA (Jokela 2001b); and experience reports
(Kuutti et al. 1998), (Iivari and Jokela 2000a), (Iivari and Jokela 2000b), (Jämsä and
Abrahamsson 2000), (Iivari and Jokela 2001), and (Jokela et al. 2001).

14.3 Limitations
The focus of KESSU UPA is to provide a basis for improvement action at a level of an
individual development project. One should, however, bear in mind that KESSU UPA is a
collection of artefacts that is subject to continuous refinements. The artefacts presented in
this thesis are the ones that we have based on five experiments.
One should also understand that KESSU UPA is a ‘different’ approach: it has its origin
in traditional process assessment but has a number of specific features. It is a result of
research where, for example, considerations of the relation of the approach to formal
assessments for third-party certification were deliberately excluded. Our research had a
very different focus compared with, for example, the development of the ISO 18529 and
HSL models where the driver was to integrate UCD into recognised process assessment
approaches and thereby incorporate UCD into process improvement programs. Our
research focus was also different from developments in process assessment and
improvement generally - e.g. (CMMI 2000) - which address the management aspects of
processes.
When developing the KESSU UCD Processes model, we have focused on the structure
and the level of abstraction. The substance of the KESSU UCD Processes model is based
on recognised sources. We have, however, been forced to make decisions about what is
essential in usability processes: the precise format of the model requires interpretations.
For this reason, it is very possible that not everyone agrees with all our conclusions.
After our experiments with the ISO 15504-style process assessment, our plan was to
come up with clear interpretations of the basic practices of ISO 18529 for the subsequent
assessments. We actually did not do that - instead, we tried another approach that evolved
into KESSU UPA. In other words, we did not explore the traditional process assessment
‘to the end’. It could well have been that if we had been able to make those
interpretations, ISO 15504-style assessment may have also worked in the category of
‘UCD performance assessment for improvement action’. We just chose another path for
our research.
Our research is based on five cases. The partners of the KESSU research project make
up the industrial setting. The selection criterion for the organisations where we carried
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out the experiments was ‘interest in the topic’. We have therefore carried out our work in
industrial settings, which do not include e.g. public sector, or safety critical systems.
A counterclaim against our approach could be made with the claim that the
refinements of KESSU UPA are about tailoring an assessment approach for different
situations. However, we would argue that this is not the case. Our argument is that
working with different customers helped us identify the ‘common patterns’ for an
assessment approach. We regard this as analogous, for example, to the practices of the
Contextual Design method (Beyer and Holtzblatt 1998) in system design where different
customers are visited to find ‘common patterns’. Additionally, we have made our
refinements to the artefacts based on the lessons learnt from the past assessments - not to
tailor it to the subsequent assessment.
We can identify areas for improvement in how the research was carried out.
Particularly, our approach to gathering feedback from assessments (to evaluate them) was
not very effective or efficient; especially in the beginning, when we used structured
questionnaires. We gathered a lot of feedback and got a lot of data. However, we found it
quite difficult to make definite conclusions from much of the data. Perhaps a simple, open
questionnaire (e.g. “mention 3 positive and 3 negative things”) might have worked better.
The most interesting and valid data probably came from observations and interviews.
From this it can be seen that our building process was not based on evaluation with a set
of predefined criteria (even if we originally hoped to do so). Even at the end of the
research, we only have a preliminary, and not a validated, set of criteria for a ‘useful’
assessment.

14.4 Implications for practitioners
Our hypothesis in the beginning of the research was that an assessment – ‘current state
analysis’ - is the way to start an effort to improve UCD. We are still of the opinion that
assessments are useful. We can add a footnote, however, that assessments should be used
carefully and sensitively. If they are carried out in an inappropriate way, the consequences
can even be counter-productive. The danger is that people associate ‘usability’ with issues
they do not find meaningful.
On the other hand, with the right approach, an assessment can be a very positive
intervention, culminating in improvements. Our experiments further indicate that an
assessment may be an effective and efficient training instrument. Providing the members
of a project team with an opportunity to compare its past performance with what it should
be seems to be very instructive and one that encourages improvement. Thus, one
possibility to be borne in mind is to use assessments to create awareness about usability
and UCD in organisations.
Whenever an assessment is carried out for the purpose of providing a basis for
improvement action – no matter which assessment approach is used - one should consider
it as research into the area of assessment, and not only as an attempt to understand the
status of UCD processes. One should document how it was carried out and gather
feedback on its success. Activities should be allocated carefully in the planning of the
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assessment; observations should then be made and feedback gathered during and after the
assessment.
We have prior experience as software process assessors. Such training and experience
may be useful for carrying out assessments, even in cases where the assessment approach
is not a traditional process assessment. A thorough knowledge of, and experience in,
UCD is necessary for the lead assessor. This is especially important when using the
‘quality’ dimension. In addition, her/his role should be to support the usability specialists
of the company, in the role of senior usability specialist.

14.5 Proposals for new research topics
If anything, this research has revealed a lot of potential for further research efforts. The
challenge is to choose the focus. As we have pointed out, the KESSU UPA approach
requires further work. Refinements to it are expected after we carry out further
experiments.
We originally planned to do more comprehensive work on the assessment of usability
capability. However, most of our resources were exhausted on researching the core
processes of user-centred design. One topic for further research could be the development
of artefacts and theories for the assessment of the other organisational aspects that affect
usability capability. As a basis for this kind of research, one should probably examine
evaluation theories, such as those of Weiss (1972), Patton (1990) and Guba and Lincoln
(1989).
An important topic for further research is of a theoretical nature. A question that we
addressed to some extent is to define what exactly usability capability is. It could be
researched further to identify: what are the characteristics of an organisation that have
impact on the ability to develop usable products? We have presented a preliminary
theoretical model. It should, however, be explored more.
Another theoretical question which we find very challenging is to understand 'what is
the model for ‘a useful assessment'? When it is necessary to reliably evaluate the quality
of assessments, valid evaluation criteria is needed. Although we have produced some
findings in this area, we do feel that a lot more could be explored on this topic.
The problem of determining a model for a ‘successful assessment’ leads to another
research challenge. One of our findings is that assessment can be more than just an
instrument for determining capability or performance: it can also be an effective and
efficient means of implementing improvements. Relating assessment to theories of
innovation diffusion or technology transfer might be an interesting research topic to
pursue. A related research topic could be to examine how assessment compares with other
training approaches.
Another focus of research that we propose actually lies a bit outside our research area:
namely to study the role of usability and UCD from a business point of view. What are
the benefits that good usability of products brings to business? In commercial
organisations, resources are set aside for those activities or issues that bring about
business benefits. Usability and UCD are no exception. If the potential benefits of
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usability of future products can be demonstrated to management, it provides a good
platform for improvement action in UCD.
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