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Abstract

The power of periods of learning and the knowledge of training professionals are

underestimated and unexplored. The challenges posed in this dissertation to usa-
bility and Hec1 deal with the transformation from usability to use quality, and learn-
ing as a means to promote use quality.

Today, the design of interactive artefacts is mostly based on the assumption that
the best design is achieved by formatively fitting properties of the artefact in an iter-
ative process to specified users, with specified tasks in a specified context. As a con-
trast to that one current trend is to put a lot more emphasis on designing the actual
use of the artefact. The assumption is that the best design is achieved through a
design process where the artefact is given form in accordance to how it is put to use.

We want to provide stakeholders of systems development with an increased sen-
sitivity to what use quality is and how they might participate in focusing on use
quality. Thus, we have asked ourselves what specific use qualities, and models
thereof that we find and formulate when studying a set of systems in use at a bank,
for the purpose of supporting learning environment designers.

This thesis reports on the development of a theory of use quality based on the-
oretical investigations and empirical research of use qualities of interactive arte-
facts. Empirical studies were performed in close collaboration and intervention
with learning environment developers in two development projects, focusing on
use qualities and qualities of learning to use the artefact. The four studies com-
prised; » (learning to) use a word processor, 2) using experiences from that to for-
mulate models of use quality as a design base for alearning environment for a teller
system, 3 (learning to) use the teller system, and finally 4) assessment and model-
ling of the use of the teller system.

The specific results are a set of models of use quality, encompassing a number of
empirically derived use qualities. The most central of the latter are; surprise and con-
fusion, the thin, but bendable, border between ready-to-hand and present-at-hand,
an elasticity of breakdown; ante-use, that which precedes use; dynamicity and activ-
ity, the time-based qualities without which the interactive material can not be
understood or designed. The general results are presented as a theory of use quality,
represented through a set of models of use quality. These models are aimed at
design for use, rather than focusing on, in a monocultural fashion, an artefact’s
properties, its usability, its presence or the user experience.
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SECTION I - PREMONITION



who are you,little i

(five or six years old)
Peering from some high

window;at the gold

of november sunset

(and feeling:that if day
has to become night

this is a beautiful way)
521in 73 poems by ee cummings

Framing the research

Interactive artefacts are valued by users and their businesses’ for their qualities in
use, while the development of systems rarely is managed or valued by the finished
products qualities in use.

Intoday’s businesses, employees use awide range of software for or in their work,
be it general applications, proprietary software or intranets. Some applications
function as tools, some mediate, whilst some are an integral part of the business
process; without them no value is added. Traditionally Her takes on the task to fos-
ter the development of usable systems (see e.g. Ehn & Léwgren 1997). With some
exceptions research within Het, and the sub-area usability, has focused on the
development of systems. The power of, e.g., periods of learning, the knowledge of
training professionals and knowledge harboured in procurement processes, are
underestimated and underexplored. The full implications in practice of this igno-
rance, viewed as a limitation, have not yet been uncovered. A practitioner’s account
of a few trends in relation to that will be given later (PAGE 18f). The challenges
posed in this dissertation to Hct deal with the transformation from usability to use
quality, and learning and learning developers as a means, or a vehicle, to foster,
interpret and understand use quality.

The research presented in this dissertation tackles the challenges posed to usa-
bility through a hermenutic process comprising a theory development part and an



1. Compare e.g. Preece,
Rogers & Sharp (2002)
with Ehn & Léwgren
(1997), or Whiteside &
Wixon (1987) with
Schuler & Namioka
(1993), or Eason (1984)
with Beyer & Holtzblatt
(1998), or Nielsen (1993)
with Dunne (1999).
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empirical investigative part. In the former I try to develop and structure
theories regarding interactive artefacts’ use qualities, through reading a
wide range of literature, of which a selection has been included in the
thesis.

In the latter I perform practice based empirical work in close collabo-
ration and intervention with learning developers at a company. Through
my active participation in two development projects over a period of four
years, they were provided with tools to think with, and material regard-
ing use qualities especially in ways that learning may promote use and use
qualities of an interactive artefact. Participant observation, contextual
interviews, questionnaires and practitioner workshops were used to col-
lect empirical material. The practitioners, those involved in the develop-
ment projects, and others participated as co-researchers. In an
interpretive process we developed specific use qualities, some of which I
hold for being more generally applicable than in the specific situations
from which they emanated.

The aim of this research, as well as the thesis, is to theoretically ground
and describe the understanding of use qualities gained cooperating with
learning developers, as well as further theories of use quality. Within the
first few chapters of this thesis we will seek a reasonable position for fur-
thering the discussion.

Reframing usability
One of the central terms within Hcr, usability, even though it has been
honoured with quite a portfolio of 150 standards (e.g. 150 13407, 150 TR
18529, ISO DIS 9241-1I, ISO/IEC 14598-1), it has also been subject to major
shifts in meaning throughout the years!. This alone would call for
research on the definition of the term, which is one of the inspirational
sources for this work. However, the research presented here develops
another term, »use quality».

By doing that usability will be reframed, and thus implicitly, and
sometimes explicitly, defined. While doing this the terms are polarized.
For the sake of reading it is important to note that usability then will be
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used synonymously to usability engineering, user centred design, and
other terms that rely heavily on the definition of usability®. This might
teel unfamiliar, and as a narrow perspective; it deliberately has a defamil-
iarizing effect. Some patience is required from you, the wider and richer
perspectives will be dealt with.

There are two reasons to construe a polarisation between usability and
use quality. The first is for the sake of clarity and for carrying through the
arguments; even though many aspects of use quality are included in defi-
nitions of usability or in HcI-practitioner’s understanding and use of usa-
bility. The second is for the sake of how usability is interpreted outside
the knowledgeable realm of Hci- practitioners, where it has a fairly nar-
row definition; e.g. of course usability influences aesthetics, but it is not
an aesthetics in itself and mostly acts counterproductive to aesthetic
thinking (a graphical design account), or that usability mainly influences
the user interface (a system architect account), or that it is possible to
require of a user interface designer to refrain from doing usability work
during programming time (a project management account).

In this chapter the larger frame for the research will be treated in two
parts. The first will foreground® use quality, and the second will look a
little closer at the business of learning to use technology.

Foregrounding use qualities

Instead of focusing on the products as such, the concern should be »use
qualities», in order to shift focus towards the development of the use of arte-
facts. Without going into any lengths as to what use quality is, which is
an endeavour partly covered by this thesis, a brief note is appropriate
here.

»Use qualities» are what characterizes the use of an artefact; in this thesis
interactive work-oriented 11-artefacts.

Traditionally within human-computer interaction researchers are
concerned with functionality and properties* of the product, such as its
efficiency, its learnability, e cefera. (see e.g. Allwood 1991, Nielsen 1993).

II

2. It would be more
proper to say that they
rely on the possibility to
rationalistically define
usability, or that they rely
on the activity of ration-
alistically defining usa-
bility. But, at this stage,
this would complicate
matters too much.

3. Foregrounding is here
used in the Russian for-
malist sense, that a sys-
tem of text is not a free
interplay of equal ele-
ments but presupposes
the foregrounding of one
group of elements (“a
dominant”) and the
deformation of others.
(O'Toole & Shukman
1977, P 34)-

4. A term which will be
dealt with more thour-
oughlyin CHAPTER o4. It
refers here to the com-
mon understanding of
the word.
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On the other hand we have those interested mainly in the human part,

such as cooperation, co-ordination and community (see e.g. Waern 1998,
Rogers 2000). When it comes to use qualities it is neither a focus on the
things nor on the humans; it is the act of focusing on the artefact-in-use.

Usability, the traditional concept of Hct, have several drawbacks,
some of which are well-known (see e.g. Winograd & Flores 1986, Adler
& Winograd 1992, Trauth & Cole 1992, Dahlbom & Mathiassen 1993,
Grudin 1993, Landauer 1995, Léwgren 1995, Dunne 1999). As a comple-
ment to the current trend towards interaction design (see e.g. Winograd
1996, 1997, Ehn & Léwgren 1997, Léwgren & Stolterman 1998a, Dunne
1999), only a few drawbacks will be mentioned here.

Usability presumes that the single system is used by one uninterrupted
user knowing her task, utilizing the system to fully or partially solve it in
an as efficient and effective manner as possible.

Usability focuses on the features of the system, not on the behaviour
of the user, nor on the interaction of the artefact with the user’s formal
and informal organisation. It is also hard to imagine a usability specifica-
tion harbouring such aspects as how the notification system in a power
plant should feel to the user, or how a game should spur discussions the
day after the game was played.

Thus, usability runs into problems where 1T has become an integral
part of the business process. Several consecutive or simultaneous users,
several simultaneous applications, as well as deliberately choosing an
ineffective manner of solving the task, are all part of what usability can’t
handle. The goal for an application might be to become a »meeting
place», which in itselfis a use quality. It is not a usability factor, those are
derived from such a statement; e.g., measuring the ease of connecting to
the application, and the ease of finding out whether there is someone
there one would like to meet. The use quality could inflict changes in how
users do their work, how the organisation is set up, how the physical
structure of a company is planned ez cefera. Something which considera-
tions based on usability theory cannot perform.
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Usability also focuses on analysing artefacts as work oriented artefacts.
Which means that learning or game artefacts also are analysed as if they
were to be used in a work setting with tasks and external goals ez cezera.

If1 as a consumer and user read certain practical and functional qualities
in the design of a casting rod, I also see them perbaps as a means of show-
ing that I belong to a prestigious group of knowledgeable amateur
anglers; or the design brings back old memories and the rod becomes
somet/ying to look at and remember by; or the opposite: I associate the col-
our and finish with something I disliked or something that was of poor
quality, experiences that may be difficult to ignore.

Mons, 1997, p 20

The practical and functional aspects are the stronghold of usability, but
when it comes to the social, the aesthetic, the symbolic e# cezera, usability
is not sufficient. And when using products all those are of great impor-
tance. Thus, usability shows low performance when trying to deal with
other applications than work-oriented artefacts.

Furthermore, usability is what could be said to be a static concept, due
to its technology boundedness, and the communicative arena for usabil-
ity is also fairly narrow, mainly focused on engineers, developers and
other roles in activities in the construction/programming of the interac-

tive artefact. Use quality, on the other Figure 1. The character of

hand, is dynamic in its definition and . the communicative arena

models, per se, and the communica- and definitions

Narrow

tive arena is wider spanning anima-

tion artists, designers, developers and

several more participating in activi-
ties where the interactive artefact is

Communicative arena
Wide

characterized and designed (see FiG-

UREI).

\an

We should not discard the work Dynamic Static
done within usability, but be careful Definitions/models

13
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5. The same goes for all
kinds of technology. The
classical example being

the dynamo, (David
1990)
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about how we use it. We still need to base the design of interactive arte-
facts for use quality on theories of use quality and empirically based mod-
els of use quality. Such theories and models may be utilized formatively
in design processes.

In order to meet these demands there is a need to develop concepts
that focus on use of 1T instead of on technology or its (re)presentations.
That is, to explore and develop concepts of use quality.

The business of learning

Among other alternatives, such as purchasing systems, organising
around technology, changing tasks and processes ez cetera, learning to use
an interactive IT-artefact seems to be especially interesting and urgent;
certainly considering the way learning contributes to the effective and
qualitative utilization of information technology, the growth of the
learning market, and through that the growing importance of the field of
learning. Learning holds possibilities; it contributes to making informa-
tion technology more usable and fit for its purpose for individual users in
their work and to organisations in their strive and business goals.

During the 1990’s there have been a debate regarding the so called
productivity paradox (see e.g. Strassmann 1990, Brynjolfsson 1993,
Landauer 1995, Lundgren & Wiberg 2001). The conclusion of the debate
is more unanimous than one might have expected in the beginning. A
company’s ability to use appropriate information technology” efficiently
and effectively to reach their business goals, more often divides the losing
companies from those who win. The premise for this is that investments
are made in usable information technology that is useful. It is important
to choose the appropriate product, hire the appropriate employees, have
the appropriate competence, organize appropriately, ef cefera.

The effective implementation of new technology, particularly computer-
based systems, typically require more, not less worker skill and judgment.
Salzman 1992, p 66
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When Strassmann (1990) shows that the cost for training regarding a
specific investment in information technology can be four times as large
as the investment in software, Salzman might just not be so surprising.

What is not clear from Strassmann is what view the companies he has
been researching have on the introduction of information technology.
Clement (1994) paints two extremes

... the “optimistic” or utopian view, which sees computers as benign,
even friendly devices under the control of workers, liberating them from
toil while offering new possibilities for creative expression and social
engagement; and the ‘pessimistic” or dystopian view, which sees comput-
ers as extensions of oppressive management imposed on workers, render-
ing many human skills redundant, and monitoring every move tfo
enforce an unrelating pace of routinized production.

Clement 1994, p 55

Most of the time none of these pictures are realised, instead every case
falls in between. Still, the introduction of computer support implies that
some knowledge will be leT behind; work routines change, skills knowl-
edge deteriorate and disappear, values, decisions, opinions and judge-
ments change owners (Dahlbom & Mathiassen 1993).

1t is not only the artifact that has to evolve - the users have to change in
order to make the most of the artifact.
Dahlbom and Mathiassen 1993, p 74

Many of the changes in technology within organisation that have char-

acterized the 80’s and 9o’s have carried with them changes that require
new knowledge and competence from the employees. Brown and Dug-

15
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uid (1992), e.g., state that the division between novices and experts no
longer is fruitful

Nowices are learners; experts have learned. This overly simple distinc-

tion fails to appreciate the way in which expertise is a fluid, social con-

struction that is constantly subject to redefinition, the more so in times of
rapid change. Learning is continually demanded. /.../

In fact, the conditions of being a novice recur in different forms and do

not disappear with increasing competence. Indeed, it is possible for people

to be simultaneously novice and expert. /.../

...at some time and in some way, anyone can be both a novice and an

expert.
Brown and Duguid 1992, pp 172

The quicker the changes, and the more comprehensive they are, the more
often an employee will need to learn again. Work tasks disappear through
automation, through changes in work division, work tasks change,
through information, they are new and disappear.

Itis not reasonable to assume that employees can be turned over every
couple of years, in order to open up for the change of knowledge base the
organisation has. Instead employees need to re-learn. As an expression
of this the term »empowerment» has been used. Instead of deskilling
through automation, the technology should be used as a means to
strengthen and develop the employee’s possibilities to contribute to the
growth and survival of the organisation.

... staffwill no longer be regarded as mere “users” but as real “actors” with
their own distinctive voices and constructive roles to play in the ongoing
dramas of technological and organizational development.

Clement 1994, p 62
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Brynjolfsson (1993) also points to a possible reason that information
technology has not increased productivity as was expected

... if significant lags between cost and benefit may exist, then short-term
results look poor but ultimately the pay-off will be proportionally larger.
This would be the case if extensive learning by both individuals and
organizations were needed to fully exploit IT as it is for most radically

new technologies.

Brynjolfsson 1993, p 73

Taken together with Dahlbom and Mathiassen (1993), that the products,
processes and content of a job changes with the introduction of informa-
tion technology, itis reasonable to believe that Brynjolfsson is right when
he speaks about the delaying effects of learning.

It might be that extensive learning is not needed, but that the learning
is inefective in itself, does not give the expected effects, is not given
appropriate attention, is not assessed, or that there are several consecu-
tive re-learning periods following from several technology shifts. The
large cost Strassmann (1990) puts forward could be a result of what Bryn-
jolfsson states.

Keen (1991) summarizes

the human element is the critical facilitator or bottleneck to effective use
of I, especially as the technology becomes more cost-effective... IT can
gm'cély and almost completely erode the value of [people’s] experience,
create demands for totally unfamiliar skills, and stop careers dead.

Keen 1991, p 117

There is reason to study in which way learning could contribute to an

effective way of utilizing information technology; especially considering
the way learning contributes to the effective and qualitative utilization of
information technology, the growth of the learning market, and through
that the growing importance of the field of learning. Learning holds pos-

oI
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illustrations of existing lay-

ered systems models
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sibilities; it contributes with making information technology more usa-
ble and {it for its purpose for individual users in their work and to
organisations in their strive and business goals.

Recapturing the structure of costs for IT investments gives a hint of
the economical frames and possibilities. Brynjolfsson & Hitt (1998) says
“... with each dollar a firm spends on enterprise resource planning soft-
ware/.../ it typically spends $3-4 on consultants who implement the new
system. Even bigger costs are incurred in employee retraining and time
spent redesigning business processes.” Training end-users has become
vital when investing in information technology. More than four times
the investment in software is spent on training users. According to
Strassmann (1990), Landauer (1995) and Keen (1991), it is difficult to
show that investments in information technology pay off, without look-
ing at the use of IT.

Trends within HCI practice

Some implications, in HcI-practice, stemming from the limitation to the
development of systems will be discussed shortly by looking at a few trends.
One trend is the isolation of Hcl and usability activities to the inter-

face, even though it is well known that, e.g., parts of a product’s usability
is determined through choices of technology, and that the choices of
technology define and shape the possibilities and means for creating a
usable system. In the radical end-point of this trend (with a conservative
function) there is a ten-
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in system sdevelopment, (FIGURE 2) (see e.g. Balzert 1987, van Harmelen
et al 1997, Nunes & Cunha, Nunes e7 a/1999). Given these two factors it
is likely that many Hc1-practitioners will find themselves trapped in
activities concerning the presentation layer, at the worst doing cosmetic
work. This will first be noticed in short project cycles, where manage-
ment perception of usability and HcI-practitioner’s subjective focus rein-
force each other’s rationales. (What has happened is that subjective/
aesthetic values has come to the fore, in Hc1 education as well as in busi-
nesses). So, businesses hire usability professionals to do user interface
work. And as long as management and the usability professional agree,
maybe in silence, that aesthetics are important, user interface work will
go on as usual. But, as soon as the usability professional wants to do
something more profound, she risks running into a conflict with man-
agement on what she is supposed to be doing; especially if she’s been
doing a really good job for a while at the interface. So the penetration
runs the risk of being shallow (Carlshamre & Rantzer 2000)

Another trend is the increasing amount of resources spent on usability
activities in systems development projects. The priorities are clearly set;
systems development is the central and most important activity. Other
activities need to align themselves with the goals of systems develop-
ment, and be included in the systems development process. As an exam-
ple of subsuming to the locally bounded rationality of systems
development, the Delta method (Carlshamre 1994a) chooses to intro-
duce documentalists into the systems development process, instead of
the systems developers into the documentation process®. Activities
which do not meet these demands are still subordinate to systems devel-
opment, in some cases through exclusion. For instance, training devel-
opment, and even learning and training activities, are all regarded as side
activities.

It is rather obvious that these two trends to a great extent are technol-
ogy driven. Hcr has taken on a technological guise which closes out the
user, even though many singular activities are user based. Still, users are
marginalized, and at top of the hierarchy sits systems development. It is

oI

19

6. Beware the unnu-
anced use of the idea
behind the Delta
method. Look at Carl-
shamre’s work (Carls-
hamre 1994b, Carls-
hamre & Tuminello
1995, Carlshamre &
Rantzer 2000, Carls-
hamre 2001) for a
detailed and critical view
on the pros and cons of
the Delta method.
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precisely the theoretical division between human and computer in Hel
models that generates this possibility, this unintended neglect.

On with use quality

There is a strong need for a concept which neither marginalizes users nor
technology. In order to meet these demands there is a need to develop
concepts that focus on the use of 1T instead of on the technology or its
(re)presentations. That is, to explore and develop useful concepts and
models of use quality.

The aim of this research, as well as the thesis, is to theoretically ground
and describe the understanding of use qualities gained cooperating with
learning developers, as well as further theories of use quality.

The question you as a reader might pose at this point is what kinds of
use qualities an interactive artefact should show to be good or fit. In the
long run, and within the bounds of specific cases, this might be the cen-
tral question. Ultimately this is the vision that we will try to shed light
upon from different angles throughout this thesis.

A brief note on reading

The aim will be conceived in this dissertation by first formulating the
research questions and the method of research. A theoretical and an
empirical treatment of the research questions is followed by a discussion
and the contributions of the research.

SECTION 1 is the introduction to the thesis. In or the larger frame and
motivation for the research have been presented. In oz the research ques-
tions are formulated and discussed. o3 treats methodological issues and
gives an overview presentation of the research process.

SECTION II is the theoretical and philosophical foundation. In o4 the
distinction between a properties oriented concept, such as the classical
usability term, and a use oriented concept is charted out. In o5 existing
theories of use quality are reviewed and the first attempts of modelling
use quality of interactive artefacts are made.



ON WITH USE QUALITY oI

SECTION I1I is the empirical foundation. In 06 the empirical process is
detailed. In o7 use of a work-oriented 1T-artefact is explored. In o8 the
first empirical modelling is made. In og material is collected for the pur-
pose of developing the models even more. In 10 there is more empirical
modelling done.

In sEcTION 1V the research is interpreted and discussed. In 11 the
results are presented, the analysis performed is interpreted and discussed,
intertwined with an outlook for the future. In 12 the research as such is

critiqued. In 13 the conclusions are drawn.

21



B [Marc Bernard] - Alla upptiickter sker av en slump

V [Boris Vian] - Alla upptiickter sker inte bara av en slump
utan...

B - Det dr ett missgrepp...!

V - Det iir inte ett missgrepp, det dr Ggonblicket di betraktaren
mirker en anomali. Det dr anomalin som fir en att uppticka. . .
upptickten, om man kan anvinda en sidan pleonasm. .. Det dr
historien om Flemings odling av Penicillum notatum ...

from Boris Vian, radio transmission

in Patafysisk antologi by C. Hylinger

Inscribing the research

problem

Given that there is reason to study both the concept of use quality and how learning
contributes to a product’s use quality, usability and usefulness, we need to formu-
late knowledge interests that will act as guides. This chapter will first provide a
short recapture of an earlier research project, serving partly as background, partly
as motivation. Secondly the two knowledge interests, what use quality is and how
learning can foster use quality, will be discussed. Last, the research questions will
be formulated.

Framing a paradox

The traditional concept of Hcr, usability, carries with it problem complexes. Here
an illustration will be given of that (see also Holmlid 1995).

In alongitudinal descriptive study of fourteen users (8 women, 6 men) learning
to use Word (Holmlid 1995, Holmlid 1995a, Holmlid 1995b), the working hypoth-
esis was that subjectively perceived usability would not be influenced by a training pro-
gram. The training was performed by a professional end-user training company in
Stockholm, one day a week, over a period of seven weeks. The users worked at a
market-analysis company and were receiving training in using Word 6.0.
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Measures, done with sumi (Porteous & Kirakowski 1993), were taken
before training, directly after training, and two weeks after training (5
men, 5 women). In addition to the questionnaire, semi-structured inter-
views were made two weeks after the training period, with all 14 course
participants, to follow up on the sumi scores (8 women, 6 men), even if
they had not delivered a full set of three questionnaires. As far as the
hypothesis goes, there was no significant difference in overall usability.
The corroboration of the hypothesis is a signal towards the need for more
studies of what training contributes to usability.

The general assumption within Hct is that usability increases when
users learn to use a piece of software (Porteous & Kirakowski 1993, Kira-
kowski & Corbett 1990, Nielsen 1992, 150 9241-11 1996, Bevan &
MacLeod 1994).

The results from the survey in Holmlid (1995a) were that the quantita-
tive data could not give more than partial support for the general assump-
tion; that usability would change with training (sumi factors Affect and
Controlincreased). Furthermore the most reliable criterion (sumi factor
Overall usability) did not give any support to that expectation. Interest-
ingly, though, the qualitative data seemed to tell another story. In the
qualitative data users expressed that the usability of the software product
had increased through training. Even so when the sum1i measures for that
specific person showed the contrary; that subjectively perceived usability
had dropped.

In the study the more experienced users increased their sumi score, while
the less experienced users decreased their score after training. In relation
to the general assumption there is no simple interpretation of the results.
Especially concerning the less experienced users; we cannot conclude
that they did not learn anything, despite that they have so much more to
gain through training. The interviews gave further clues as to what was
going on. The less experienced users said that after training Word had
become more usable to them, as well as more useful. This corroborate the
general assumption, and falsified the earlier working hypothesis.
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Thus, the sequence of decreasing sumi scores catches something else, or
more, than how subjectively perceived usability changes with training.
One suggestion is that before training the less experienced users’ percep-
tion of usability was probably based more on other’s accounts of the usa-
bility of Word, or its usefulness, through internal marketing; the sum1
score after training is based more on their own experiences.

Several other interesting observations realted to training, three of which
will be presented here.

The agreement on subjectively perceived usability showed an interest-
ing dynamic. Before training the agreement was higher than two weeks
after the training, but directly after training the agreement was higher
than before training. It is important not to underestimate the power of
learning periods, but the effects on usability must be measured at the
appropriate time. Moreover, with sumI it is expected that a broad user
group agrees less than this specific group did before training; but that it
should become an effect two weeks after training was somewhat surpris-
ing.

In the training setting users have less opportunity to perceive the help-
fulness and learnability of a piece of software, due to the high availability
of skilled support and colleagues. This influences the sumi scores on
those factors.

Firstimpression is influential. Users scoring high before training, con-
tinues scoring high after training, and vice versa. The importance of set-
ting a stage for first impressions are thus highlighted.

The main conclusions were that training influences usability, and that
usability could serve as one evaluator of training outcomes, and most
importantly that there is need for ... reconsideration of the theories that are
the groundwork of usability.” (Holmlid 1995a, p 74). That is, shifting the
focus of Hel and interaction design away from oversimplified and static
concepts such as usability towards the richer and more dynamic »use

quality».
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In the follow-up (Holmlid 1995b) some in-depth analysis were perform-
ed with focus on the quantitative data, but no really thorough analysis
was made of the qualitative data. The main contributions were that; usa-
bility has potential as one instrument to indicate if transfer of training has
occurred; subjectively perceived usability is affected by users’ self-concep-
tion; subjectively perceived usability can be used to assess whether the
task/learning loop (Busch 1994) has been entered.

Research foci

The paradox — subjective usability scores decrease while users state the
contrary — inspired starting out on this research trip. It motivated the
search for alternative concepts to usability as well as alternative partners
to system developers in interpretation of those concepts.

This dissertation comprises two research foci, expressed here as
knowledge interests, leading towards the formulation of initial research
questions. The first deals with the overarching question what use quality
is, and the other with asking how learning can foster use quality.

What is use quality?

There is a strong need for a concept which neither marginalize users nor
technology. One such could be »use qualities», a wider concept ranging
from the artefact over the user, her activities and work tasks, to learning
and work situations.

As a research focus use quality has received little attention, thus it is
not clear what theories and models there are, or what their basis are. Few
treatments of the theoretical foundations of use quality have been per-
formed, although some analytic work has been published (Ehn 1995, Ehn
& Léwgren1997, Lowgren & Stolterman 1998a, Arvola & Holmlid 2001,
Holmlid, Arvola & Ampler 2000). However, new models, or accounts
that might be interpreted as such, for use quality are invented, con-
sciously or not, by the day. Use qualities have this far mostly been studied
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in terms of technology for the purpose of designing systems, or in terms
of information systems for the purpose of organisational development.

Hcl has a strong empirical basis and deals mostly with different kinds
of models; of humans, of systems e cefera. Informatics on the other hand
is mainly oriented towards factors concerning the deployment/introduc-
tion of systems into organisations, and mainly with a level of interest cor-
responding to organisational or managerial matters. Between these there
is room for empirical work closer to the use of artefacts, empirical work
which is up-close but still at a general level. And there is a need to invite
new competencies to the formulation of what is of interest when talking
about the use of systems.

There is a large need for more general research concerning use quali-
ties as well as research focusing on activities other than the development
of systems. The lack of empirical work, and especially non-macro empir-
ical work, and the lack of involvement of, e.g. teachers, is notable. Whar
teachers can contribute to the understanding of use quality remains largely
unexplored.

If one by use quality mean how designers come to form and interpret
use and how this is communicated between designers (Ehn & Lowgren
1997), between designer and user, ef cefera, the relevant point of study
would be design rationale, design communication, documentation e#
cetera. This would be to study the mediation performed by designers, and
not use or use qualities as such.

Given this, I wish to start out with the more direct experiences of use
quality. Thus, we focus on use as the unit of study, and we will do this in
a learning context, where users learn to use a product through a training
program designed by teachers, with whom we are cooperating for inter-
pretation and understanding in this research project. We turn our atten-
tion to what specific use qualities are identified through use studies performed
around a period of learning.

This is also the main research question. Other questions might be
appended to that, formatively in the hermeneutic research process.
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CONTRIBUTIONS. Weintend to explore what the concept use qual-
ity means and how one might use it in a design process. We intend to re-
fine and extend the concept. We intend to formulate models of use qual-
ity or aspects of use quality that could serve as communicative means in
a design process. We intend to provide drafts for the development of the-

ories of use quality.

How can use quality be fostered by learn-
ing?

It is quite obvious that use qualities can be influenced by many means
other than systems development, and that designing for use qualitites
might span more than just the artefact. Use qualities might be influenced
by, and also be influential on, one might speculate, marketing, organiza-
tional change, socializing, e# cezera. Each can be used as analytic perspec-
tives on a data material, but more fruitful as frameworks to structure a
whole research process. In this thesis none of these will be in focus, but
might show through when the theoretical and empirical material is ana-
lysed and structured. Being less speculative, several other activities are
closely interlinked with use quality, such as user support (Trauth & Cole
1992, Sein ef a/1987, Craig 1992, Broadwell 1993, McIntosh, Page & Hall
1993) and job design (Clement 1994).

In many cases, an interactive artefact is never used unless users are
trained to use it, thus the intended use qualities never show (see e.g. Nath
1989). As a matter of fact, in practice, most introductions of pieces of soft-
ware at work are followed by some kind of learning period (see e.g. Keen
1991, Strassmann 1990), often in the form of a course. As of today we
know very little about what role learning to use a product plays in forming
the use qualities of that product, especially given that use quality is a multi-
faceted concept.

In such cases, it is always tempting to ask questions about the effect of
an approach on learning outcomes, or how learning influences a concept
such as use qualities, measured through consecutive evaluations. Trying to
do this introduces a set of challenges regarding evaluation. According to
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Kirkpatrick (1959a, 1959b, 1960a, 1960b, 1994, 1996) learning might be
evaluated on four levels. As discussed by, e.g., Busch (1993), Carroll &
Rosson (1995), Sackett & Mullen (1993), Krein & Weldon (1994), Mcln-
tosh, Page & Hall (1993), Doll, Xia & Torkzadeh 1994, Olfman & Bos-
trom (1991), Goodhue & Thompson (1995), Shelton & Alliger (1993) and
Newstrom (1987), evaluating learning outcomes experimentally is not a
straightforward task, partly due to the many variables that need to be
controlled. Introducing use quality as yet another concept as an evaluator
or indicator of learning seems not to be what is needed, and carries with
it all the problems of evaluation. Expressing training outcomes as use
qualities would not further our understanding of the use quality concept,
and would not give insights into how learning might foster use quality.

In the literature quite a few factors have been introduced. A small
(sic!) selection of publications regarding this is; Allwood & Kalén (1993),
Bostrom, Olfman & Sein (1990), Busch (1993), Busch (1994), Gist,
Rosen & Schwoerer (1988), Harrison & Rainer (1992), Jones & Biers
(1992), Olfman, Bostrom & Sein (1991), Martocchio (1994), Martocchio
& Webster (1992), Olfman & Bostrom (1991), Webster & Martocchio
(1992), Adams, Nelson & Todd (1992), Scott (1995), Nelson & Cheney
(1987), Sein, Bostrom & Olfman (1987).

This multiplicity is especially salient when looking at information
technology, even more so when dealing with training at workplaces, that
not only brings with it a period of learning but also a set of other interre-
lated changes; all of which makes it hard to point to what part, or how
much, of an effect should be contributed to the learning period.

Insuchasetting an alternative is to work with the potentials of activities
of learning as a way of investigating what role learning to use a product
plays in forming the use qualities of that product. This could be done, e.g.
by studying goal formulation and achievements for different learning
activities, by studying what learning developers and managers believe is
the potential of learning activities within their organisation as well as the
reasons given for this belief in relationship to other activities of change.
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In user oriented systems development, learning and training has also
received little focus!, even though the factor learnability has been a cen-
tral issue (see e.g. Butler 1996). Some major work has been done (see e.g.
Carroll 1998, Carroll 1990, Thomas 1996 for overviews of the area), most
of which concerns measures of learnability and learning eects, or aspects
thereof, methods and processes of learning, or user/learner modelling
(Holmlid 1998, Mack, Lewis & Carroll 1983, Bésser 1987, Thomas 1996,
Singley & Andersson 1985, Rosson 1984, Andersson 1982). The efforts are
neither in accordance to the possible impact of learning and training nor
its relative weight in costs”. It might just be circumstantial that learner-
centered design has primarily not turned their interest to learning to use
interactive artefacts, but learning other subjects through using interac-
tive artefacts (see e.g. Soloway, Guzdial & Hay 1994). What is special
about the use of a learning environment for a system, as opposed to using the
system as such, when trying to understand use qualities, would be of interest
to learning environment developers. They would also be interested in
what a use quality focus contributes to their understanding of learning
environments.

In order to get a rich picture of what models of use quality consist of
and how they are structured, we collaborate with learning environment
developers throughout the research process and especially when the
modelling and synthesis is performed. This gives another perspective
than that of the producers, certainly so because the learning environment
developers in this case work at the procuring company. While working
with teachers and learners we get the opportunity to understand what use
quality means to them and how they interpret, use and understand such
a concept. They will contribute with their understandning of use quali-
ties, their experience from the business of the company and their struc-
tures and models of use quality.

CONTRIBUTIONS. We intend to construct models of use quality in
close collaboration with learning environment developers. We intend to
assess the content of models of use quality together with learning envi-
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ronment developers as well as other parties concerned, such as system
developers.

Main research questions

Before turning to methodological issues the research questions will be
presented in a more condensed format. The aim of this research, as well
as the thesis, is to theoretically ground and describe the understanding of
use qualities gained cooperating with learning developers, as well as fur-
ther theories of use quality.

» what specific use qualities are identified through use studies per-
formed around a period of learning?

» what use quality models consists of, and how are they structured
when modelling and synthesis is performed by and in collaboration
with learning environment developers?



Eftersom epifenomenet ofta ar en tillfillighet, kommer
patafysiken framfirallt att vara vetenskapen om det enskilda,
oaktat den allméinna uppfattningen att all vetenskap handlar om
det generella. /.../ eller mindre anspriksfullt /.. ./ lagar som man
har trott sig uppticka i det traditionella universum ocksd dr kor-
relationer mellan undantag, om in oftare forekommande sidana,
men 1 alla hiandelser tillfilliga fakta, som reducerats till foga
exceptionella undantag och dirfor inte ens har det siregnas lock-
else.

from Alfred Jarry, definition
in Patafysisk antologi by C. Hylinger

Methodological considera-
tions

This thesis comprises two research foci, what use quality is, and how learning may
foster use quality. Two research questions express the initial understanding of the
hermeneutic process.

In this chapter methodological considerations as well as an overview of the
research process will be presented. First, my point of departure regarding method-
ological issues will be described. Next, there will be a discussion of methods, con-
sisting of eleven themes. Finally, the chapter concludes with an overview of the
knowledge generating process of the research described in this thesis.

My vantage point

Atthe most general level this work is a hermeneutic approach with a layer of critical
theory. It is empirically close to people, as opposed to organizations or technology,
and focuses on assessment and understanding.

It would not be possible to say anything about use or use qualities without being
where the software is used at the time it is being used. This will be achieved by stay-
ing empirically close to users learning to use a piece of software in order to under-
stand what that might bring in terms of understanding of use qualities, partly as a
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researcher but also what practitioners (teachers as well as developers)
contribute to that understanding.

At the micro level, I view this work as a dialectic effort where there is
a constant alternation between problem understanding and considering
alternative solutions (Rosell 1990, Lowgren & Stolterman 1998), conver-
gence and divergence (Lowgren & Stolterman 1998, Jones 1992), vision
and operational image and design situation (Léwgren & Stolterman
1998, Rittel 1984, Darke 1979), approximate solutions and big ideas
(Rowe 1987, Lundequist 1995, Archer 1979), draft and specification, over-
view and detail. In this sense it is very much alike a design process.

During these dialectic processes the different ways of assessing and
describing parts and the whole vary and evolve, as does my pre-under-
standing. Altogether these processes form an hermeneutic approach,
where understanding of the issue at hand evolves through an alteration
between “(empirical laden) theory and (theory laden) empirical material”
(Alvesson & Skoldberg 1994). Such an approach needs a framework for
critique, in this case a limited critical theory frame, related mostly to the
emancipatory knowledge interest (for main sources see e.g. Habermas
1972, 1973, 1984). Hermeneutic research runs the risk of reflecting the
experiences of the researcher or the institutions of which s/he is a part of.
General critical assessment therefore will be made to review whether I
reproduce or reinforce parts of the critical claims. This will reveal some
of the contradictions of my arguments in a dialogue with the predomi-
nant understanding. (Lyotard 1984)

The aim of this research, as well as the thesis, is to theoretically ground
and describe the understanding of use qualities gained cooperating with
learning developers, as well as further theories of use quality.

Discussion of method

The main concern of this work is use qualities. Without going into any
lengths as to what use qualities are a brief note is appropriate here.
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Use qualities are what characterizes the use of an artefact; in this specific
case interactive 1T-artefacts at work. Traditionally within human-com-
puter interaction, researchers are concerned with properties of the prod-
uct, such as its efficiency, its learnability, ez cezera. (see e.g. Nielsen 1992).
On the other hand we have those interested mainly in the human part,
such as cooperation, situated action, as well as community (see e.g.
Waern 1998, Rogers 2000). Studying use qualities is neither focusing on
the things nor on the humans. Methodologically these three differ in sev-
eral important aspects, even though they might share specific tools,
instruments, techniques and methods.

First and foremost it is a question of stance. Taking the property
stance posits the research within a more objectivistic, rationalistic tradi-
tion; resembling psychology, natural sciences or engineering. Taking the
people stance posits the research within a more subjectivistic, relativistic
tradition; resembling anthropology, sociology or psychology. What it
means, methodologically, to take the use stance within this work is the
subject of this chapter, and of secTION 11. I will try to point out a few
methodological critical considerations as well as some of the major
methodological corner stones for the study of use qualities.

Unit of study

Given that the research is about use quality, the main unit of study will
be the use of interactive artefacts. This means that, even though notes
during field studies might be of a person character or an artefact charac-
ter, none of these are the perspective which is under scrutiny. Instead of
solely looking at keystrokes or mapping interface actions in a word
processing application, the specific task of word processing at hand, say
contract writing, will be in focus. Instead of looking at human responses
in problematic situations, I will focus on the surrounding use, and when
appropriate problem solving as a specific use. In fact, this means that eve-
rything thatis part of the use will be included, i.e. not only the interactive
artefact and the user, but also other artefacts and other persons. The use
of the interactive artefact is merely providing structure, and a point
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around which other things are, more or less, organized. Wood (1997) dis-
tinguish between object and process knowledge, process knowledge
being “...zhe knowledge required to accomplish the intended work using rele-
vant concepts and objects.” (Wood 1997, p 51, bolded in original text).
Unlike Wood, thus, we start out with the use, and try to second every-
thing else.

In the strive for understanding use qualities with theoretical as well as
practitioner power, a long and trustful relationship, partly achieved
through active participation from both parties, will be built with a project
group as well as the informants.

This will allow for following small sets of individuals as they, their
tools and their use changes, thus creating variation in the material as well
as a foundation on which it will be possible to interpret, maybe under-
stand, and discuss the sources of variation. Following individuals will
provide the learning environment developers with material regarding
how an individual is doing, rather than a comparison of samples of a pop-
ulation. As opposed to performing a broader study taking a snapshot of
a diverse population, following individuals give educators a possibility to
participate in the interpretation and relate to their own practice. Broader
studies serve their purpose when models proposed need to be tried for
their validity and applicability within reasonable limits.

In order to generate and understand use quality, given its immaturity,
itis necessary to engage in the empirical material as a researcher. Second-
ary empirical material might be used later in the process of concept for-
mation, or as a way of assessing the findings from the primary empirical
material.

And, as might have been noticed, the term use quality is already used
as if it was almost generally known what the term denotes and connotes.

Our questioning of the meaning of Being must begin within the horizon
of a vague, average understﬂnding of Being; for we cannot ask What 1s

Being? without making use of the very term at issue. There 1s, accord-
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ingly, no neutral standpoint from which we might begin our question-

mng.
Mulhall 1996, p 13

Theory and model generation

All facts are coloured by theory. This is a theme from early 19 century
Hegel, into the 20 century with, e.g., Heidegger, Hanson and Popper
(see e.g. Hanson 1958).

Not only that, but several theoretical perspectives exist in parallel with
each other. Such a rationalistic pluralism provides the possibility to assess
and criticize, as well as cross-fertilization (Alvesson & Skéldberg 1994, p
55). In the research performed here several aspects of this pluralism will
be evident. First, use quality is a multi-perspective concept, which will be
dealt with in sEcTION 11. Second, with the active participation of the
practitioners as co-researchers, different rationales will be introduced in
the generation of theory and models, analysis and assessment. Still, the
theories and models developed will always be my interpretations, being
the one writing them up.

The models developed during the course of research will act as com-
municative tools, or as theory nexus (Carroll & Kellogg 1989, Gaver &
Martin 2000). As such they will be developed, discarded, re-discovered,
advanced, simplified, elaborated and abstracted. They will linger, but
above all be finished.

On the part of the full-time researcher, inspiration was sought among
the many powerful analytic techniques for theory generation among rig-
orous methods such as Grounded Theory (Glaser & Strauss 1967, Glaser
1978, Strauss 1987). However, while assessing and generating theories in
close and initiated collaboration with practitioners, these would be too
cumbersome and put limitations on which practitioners would have the
possibility to contribute, i.e. only those that had been trained in perform-
ing coding activities. A larger flexibility than that is needed in the
research performed. So, with regard to the ethnographic and interven-
tion character of the research such rigorous methods were not used fully.
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This research, in Heideggerian langauge, explores the “a priori conditions
for the possibility of such scientific theorizing” (Mulhall 1996, p 4), i.e. the
conditions and limitations for the property perspective of Hcl/usability
to be an appropriate theoretical construct. This will reveal the ontologi-
cal presuppositions of that ontic enquiry. The study undertaken explores
Hcl/usability’s relationship to the subject/object dichotomization, and
through a questioning of Hc1/usability’s conception of subject/object
proposes to focus on use and use qualities instead (Mulhall 1996, p 4£).
This is similar to what Toulmin proposes; to question oneself when a
given rule is applicable, instead of asking whether it is true or false
(Alvesson & Skoldberg 1994, p 30).

Heidegger and Ricceur refers to truth as asking questions about what
something means (truth as significative), as opposed to asking what it
refers to (correspondence between data and results), or how it is used
(pragmatic sense of truth) (Alvesson & Skéldberg 1994). For the devel-
opment of theory the classical approaches within Hcr do not carry far;
most of them stand firmly in a theoretical position, or presume an, eclec-
tic theory background, supposedly well known to the field. For the
research performed here the significative sense and the pragmatic sense
will mainly be utilized. To put it in Lewis, Mateas, Palmiter & Lynchs
(1996) words; the models produced should provide a frame for under-
standing the research questions, and answers given to them.

Objective

Most standard approaches within Her, Informatics or Cognitive Science
would call for some kind of rigorous method, probably generating either
a method, guidelines or a model of some kind. Choosing any of these
would carry with it the risk of reproducing what is already known or to
reinforce some of the paradoxes and contribute to their institutionaliza-
tion without constructively expanding the scope or providing an alterna-
tive. Models produced within the disciplines stated most often are based
on cognitive aspects of users or on organisational matters. As will be seen
later none of these are wide enough to span use qualities, and they have
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astrong quantitative feel about them, some even as Grand Theories; they
strive for generalizations with large numbers of users participating, not
really getting to know the specifics of the actual use; what is going on
beyond the macro level. At most, they get to know what the users say has
been going on.

Landauer (1997) points out four goals for HcI research; relative evalu-
ation of systems or features, determining what a system should do, dis-
covering relevant scientific principles and testing models, and
establishing explicit standards or guidelines for design. Experiences from
method/model development projects (see e.g. Carlshamre, Lowgren &
Rantzer 1994, Carlshamre 1994b) points out the effectiveness of method
development in intervention oriented projects, but also points out that
methods and models need to consist of smaller sized tools, to be used in
a portfolio of tools and approaches.

Developing an understanding for a new concept, such as use quality,
comes closer to method/model development than it does the goals sug-
gested by Landauer, mainly because Landauer presupposes a fairly cog-
nitive view. Still, testing models bears some resemblance, in the sense
that a concept, and theories on use quality, will be expressed and com-
municated as models.

Given the rationalistic pluralism of use quality, we are faced with two
alternatives when we create models; either choosing different ways of
studying use for the different perspectives, or using a method which pro-
vides us with a rich material spanning a wide spectrum. Another imma-
nent aspect is the changes which occur in use, and how the study of use
either should try to single out invariants or accept variation, to inflict
changes or to seek control.

Landauer (1997) describes models: “The idea is to build a mathematical
theory that can generate data like those observed.” Due to the nature of
design problems, i.e. wicked problems, no such mathematical models
can be constructed. Models in this case is rather a way of structuring a
designer’s experience, making sense of those experiences and making
them communicable across disciplines and particular users use experi-

°3

37



03

38

METHODOLOGICAL CONSIDERATIONS

ences, and thus giving a sense of what must be considered and forming
the structure and interpretation of the repertoire of exemplars.

Kind of study

When we are trying to create an understanding of a concept a qualitative
approach is most appropriate. Banister ez a/ (1994, p 3) characterizes qual-
itative research as “(a) an attempt to capture the sense that lies within, and
that structures what we say about what we do; (b) an exploration, elaboration
and systematization of the significance of an identified phenomenon; (c) the
illuminative representation of the meaning of a delimited issue or problem.”
When trying to understand a new concept and develop models and the-
ories this is definitely the case.

A common misinterpretation of qualitative research traditions are
that they do not deal with quantitative issues. Nevertheless, some are
more prone not to allow quantitative issues. This is unfortunate, because
qualitative and quantitative style, used appropriately, may cross-fertilize
each other in data collection as well as analytical phases of research.
Together, and used for their appropriate purposes, they provide a richer
picture than any one of them could in isolation.

We believe that each form of data is useful for both verification and gen-
eration of theory, whatever the primacy of emphasis. Primacy depends
only on the circumstances of research, on the interest and training of the
researcher, and on the kinds of material [needed for] theory/. ../ In many
instances, both  forms of data are necessary.

Glaser & Strauss 1967, pp 17f

In this particular case, where we are trying to develop an understanding
of a concept and formulate draft theories, we are not as interested in how
many of a population has property X or prefers Y to Z, as we are of their
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descriptions of X, Y and Z in context of their work and in relationship to
each other.

Qualitative researchers tend to lay considerable emphasis on situational
and often structural contexts, in contrast to many quantitative research-
ers, whose work is multivariate but often weak on context.

Glaser, 1987, p 2

Until we have developed a better understanding of the concept, quanti-
tative research will be used as a complementary perspective or as pointers
into, or ways to probe, the qualitative material.

Context of study
The research has been performed in a real life setting, with a bank as pri-
mary home. Just as Wood (1997) suggests we will try to perform all col-
lection of experiences and interpretations in the work settings of the
informants. By actively participating in two development projects over a
period of four years, a multitude of persons and organizations have been
involved: several branches and individuals working at the branches of the
bank; two system/training development companies, as well as the bank’s
internal system developers; some learning environment developers at the
bank; as well as numerous other people, such as managers, colleagues to
the persons involved, ef cetera. Some of these acted as co-researchers.
There has been a growing interest in computer based training during
the late 9o’s, and it has gained popularity during the course of the
research. Choosing to focus on teacher based training would have pro-
vide the research project with a more direct access to the learning proc-
esses as well as the persons with the pedagogic/didactic knowledge and
experience. Also, the learning environment developers are themselves
responsible for the development of the individuals, follows them through
their development, and most important can reflect directly on those
experiences in relation to a use quality concept. With an interactive train-
ing material those being able to reflect upon the learning process are fur-
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ther away from that process, and the learning material. This is also the
basis for arguing that we first need to know something about classic
training and live learning environments before we do all the neat inter-

active stuff.

Degree of involvement and intervention

The degree of involvement is not equally distributed over participants.
Some act as informants, some act as co-researchers. When it comes to
intervention, some will not be able to distinguish between the interven-
tion and their everyday activities, while some will be aware of the inter-
vention and taking part in it. Expressed in Reinharz (1992) terminology,
action research as well as collaborative research is performed. Still, research
has not been performed under a strict schooling of action research.
Rather it is influenced by action research paradigms, as well as ethnogra-

phy.

In general then, ethnography is concerned with understanding other
people’s behaviour in the context in which it occurs and from the point-
of~view of the people studied.

Blomberg, Giacomi, Mosher & Swenton-Wall, 1993, pp 128f

As in the MusT method it is important to combine the ethnographic
techniques with intervention (Kensing 1998). Through an intervention it
is possible to form an understanding of the usefulness and appropriate-
ness of the use quality concept and build upon the practitioners knowl-
edge and assessment.

Being and Time shifts the focus of the epistemological tradition away
[from this conception of the human being as an unmoving point of view
upon the world. Heidegger’s proz‘agonists are actors rather than specta-

tors, and his narratives suggest that exclusive reliance upon the image of
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the spectator has seriously distorted philosophers’ characterizations of

human existence in the world.
Mulhall 1996, p 39

Not surprisingly Baskerville (1999) identifies three unavoidable effects of
doing action research, all of which can be recognized in the research per-
formed here.

Three unavoidable effects are the adoption of an interpretivist view-

point of research enquiry, the adoption of an idiographic viewpoint of

research enquiry, and the acceptance of qualitative data and analyses.
Baskerville 1999, p 4

Landauer (1997) presses on the importance of testing tasks and goals, and
mixes thereof, that “real individuals, organizations and communities will
use it for.” Within the scope of this research informants at the branches
have been performing business as usual, learning environments develop-
ers have been engaged in development projects. As co-researchers the
practitioners have assessed and analysed empirical material as well as the-
ories developed within the scope of the development project as well as
within a wider project of understanding what use quality is and how it
might be interpreted and used within their practices.

Triangulation
Triangulation is the use of two or more methods of data collection in the
study of some phenomena. Following Cohen & Manion (1994) and Ban-
ister ez al (1994) we identify seven kinds of triangulation; data, time,
space, combined levels, theoretical, investigator and method triangula-
tion. Using several methods of triangulation facilitates richer and more
valid interpretations.

For the research purposes stated here some triangulation is appropri-
ate, given that what we want to study could be complex and is not well
researched. While developing the concept of use quality references to
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usability will be made, which accounts for some theoretical triangulation.
Where appropriate qualitative data, collected through participant obser-
vation and contextual interviews, will be complemented with question-

naire data, which accounts for data triangulation, and in some sense for
between-methods triangulation’. In the process of developing the con-

cept of use quality, several researchers and practitioners will participate

in the interpretation of the data material as well as in the modelling of the
concept, thus accounting for investigator triangulation.

Transferability et al
In a research project which is mainly qualitative, focused on concept
development, and utilizing intervention strategies, within Hci, the most
common evaluative criterion is the transferability (Alvesson & Skéldberg
1994). Transferability is the equivalent to external validity for experimen-
tal research; to what populations or settings can the demonstrated effects
be generalized. Transferability thus refers to the degree to which the
knowledge produced, i.e. the results and the discussion, can be brought
to have bearing in other settings than the one under which the research
has been performed. Specifically, evaluating transferability requires a
discussion on the limits across which it is doubtable to push the direct
usage of the results.

In addition to this, in qualitative research, it is commonplace to briefly
discuss what is sometimes called the methodological horrors, indexical-

ity, inconcludability and reflexivity (Banister, Burman, Parker, Taylor &
Tindall 1994).

INDEXICALITY. The problem of indexicality occurs when an expla-
nation always is tied to a particular occasion or use and will change as the
occasion changes.

INCONCLUDABILITY. The problem of inconcludability occurs
when an account always can be supplemented further and will continu-
ally mutate as more is added to it.
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REFLEXIVITY. The problem of reflexivity occurs when the way we
characterize a phenomenon will change the way it operates for us, and
that in turn will change our perception of it.

Critique

Combining a hermenutic approach with a critical theory reflection pre-
vents both the hermeneutic circle to become merely a reflection of the
researcher or her institutions (Alvesson & Skéldberg 1994), and the crit-
ical theory to be speculations devoid of empirical grounds (Bourdieu,
Chambordeon & Passeron 1968).

Speaking with Habermas (1972), a critique would be an expression of
the emancipatory knowledge interest. Not primarily in its societal and
political sense, but as a way of investigating the interests and institutions
of the research performed. Thus, the critical claim which I am carrying
through will be posed as a critical question, as a kind of self reflection
(Alvesson & Skoldberg 1994). It would be a way of uncovering the things
that make the explanations given by me possible (Wrathall & Kelly,
1996, para 30).

The role of such a critique, an introspective passage, is fairly well illus-
trated by Blanchot, even though he speaks of literature, a work of art. He
seriously questions the role of the discourse of critics as a discourse sep-
arate from that which is criticized.

However, literature continues to be the object of critique, although the
critique does not give expression of literature. It is not a way for literature

but for universities and journalism to justify themselves. ..
Blanchot, 1963, p33, my transl.

He continues a little later;

Critigue is no longer a judgment from the outside, which brings out the
work of literature and judges its value afterwards. It has become insep-
arable from the inner world of the work, it is part of the movement
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through which the work comes to itself, it is its own searching and the
experience of its possibilities.
Blanchot, 1963, p38, my transl.

This all amounts to using critique as a self critical tool, enclosing it in the
work, not only as a reflection over a process and its limitations, but as a
critical examination of presuppositions, or critical claims, of the research.

Following Blanchots line of thought this would be the final act of writ-
ing before the piece leaves me behind, as someone preceding the work,
able only to write it not to read it, leaves me starting over again (Blanchot
1955). I am also confident that this research would benefit from the kind
of critique provided by post-structuralism and feminism, due to, e.g.,
contradictions in the material. This, however, will be left to others to take
care of.
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Research process overview

The overall process for developing understanding for the field of use
qualities as a theoretical as well as an empirically grounded construct is
illustrated in FIGURE 3.

Claims Reflection

Questions Answers

THEORY.
MODEL

Explore Collect

The paradoxical findings in 1.02 INSCRIBING THE RESEARCH PROBLEM
(see also Holmlid 1995a), triggered a distanciation through theoretical
investigations of conceptions of quality, 11.04 QUALITY AS A PROPERTY OR
AS IN USE and I1.05 INTERACTIVE ARTEFACTS USE QUALITY, reported in
parts in Holmlid (1997c¢). The purpose would be to create an epistemo-
logical and ontological grounding for the use quality concept. The main
contribution is the development and synthesis of theory.

Italso induced a more thorough examination of the empirical material
from 1.02 INSCRIBING THE RESEARCH PROBLEM (reported in Holmlid
(1995b, 1997¢, 1997d, Holmlid 1998)) which has been included in the
appropriate places throughout the dissertation. The purpose would be to
gain a better understanding for the paradoxical findings.

As another distanciating activity research on learning to use software
and influencing factors were reviewed, parts of which occur in 11.06
LEARNING AND CHANGE. The purpose would be to gain an understanding
of research performed within the growing field of assessing learning in
the context of using information technology. The main contribution of
this work lies in the connections made between the growing area of 1T
learning and evaluations of use of software.
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We participated in two training development projects, one in a collabo-
ration with a consultancy, wM-data, and a bank, sps, the other in a col-
laboration with the bank, FsB, with an increasing amount of intervention
activities. We selected carefully, together with the project manager, the
kind of development project, as well as participants in the development
team, and the advisors, who acted as informants, at the local branches.
These two projects served as the basis for four empirically based investi-
gations, one from the first project, and three from the second project.

The first empirical investigation, 111.07 EXPLORING USE OF WORD, in
which ideas on use quality were introduced into a project group at a sys-
tems development consultancy and their customer, a bank, from the
researcher in the role of being usability expert. In this first empirical
investigation the use of Word was studied before and after training. The
material was reviewed by the project group as well as the researcher, in
parts reported in Holmlid (1998). This would contribute with material to
the first sketches of a model of use quality, as well as in the light of the
paradoxical findings in 1.02 INSCRIBING THE RESEARCH PROBLEM,
explore anew the possibilities and limitations of studying effects on usa-
bility induced by learning.

A modelling activity followed, included in appropriate places in 11.04
QUALITY AS A PROPERTY OR AS IN USE, I1.05 INTERACTIVE ARTEFACTS USE
QUALITY and some in I11.08 MODELLING TELLER SYSTEM USE, THE FIRST
ROUND. This would transform the empirical material into one or several
tentative models to be used as tools in the next empirical investigation.

This also spurred some side tracks which are not reported in the dis-
sertation; a comparative reading of literature theory and Her (Holmlid
1997), a draft research framework for social use qualities (Arvola & Hol-
mlid 2000), a reflection over interactive art (Holmlid 2000), an analysis
of genres as a tool for design (Holmlid, Arvola, Ampler 2000).

In the second empirical investigation a small project group of designers
(and the researcher) used the ideas and models of use qualities and how
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they could be used in design of learning environments to decide on a
redesign of a learning environment, 111.08 MODELLING TELLER SYSTEM
USE, THE FIRST ROUND. This would contribute to the understanding of
the applicability of the models developed earlier as well as contributing
with newly developed models based on the practitioners perspective of
what would be an appropriate understanding of use quality.

In the third empirical investigation the use of the software was studied
before and after training, 111.09 TELLER SYSTEM USE. This would contrib-
ute to the understanding of use qualities and the developed models based
on studies of actual use, and provide a basis for assessment and modelling
in the next empirical investigation. (Parts of this have been reported in
Arvola & Holmlid (submitted)).

In the fourth empirical investigation, the material was reviewed and
assessed by a larger project group, consisting of educators, researchers as
well as systems developers, I11.10 ASSESSING TELLER SYSTEM USE, THE
SECOND ROUND. This would again, similarly to the second empirical
investigation, provide practical applicability, assessment and modelling.

In parallel with this the implications part of the work, 1v.11 RESULTS AND
DISCUSSION, was performed as a distanciation activity. As an assessment
of the value of the work performed in the research setting a critical view
was posed upon the critical claims and the work as a whole, 1v.12 crI-
TIQUE.

As will be evident, if it is not already by now, the timeline of the process
isnotreflected fully in the structure of the dissertation. Writing this book
up became part of the critical and analytic activity, which also conformed
the structure to cope better, though not fully, with genre standards, than
would have the autobiographical account.
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11.04

Varfor havdar varenda en att ett fickur dr runt till formen, vilket
dr uppenbart felaktigt, eftersom det i profil framstér som en smal
rektangulir form och snett frin sidan som en ellips, och varfor i

helvete har man bara lagt mirke till dess form i det ogonblick di
man har sett efter vad klockan var? Kanske under forevindning

att det var andamdlsenligt.

from Alfred Jarry, definition
in Patafysisk antologi by C. Hylinger

Quality as a property

Oor as 1n use

In this chapter the basis for two conflicting views of quality will be charted out, as
well as some of the more specific operationalizations. A wide range of issues will be
presented, not on the basis of how they will be used in course of research, nor for
their potential input to models later developed, but for the presentation of my
development of knowledge about these two conflicting views.

The first section is a treatment of the view of quality as a property of the product
athand. The second section is a treatment of views that regard quality as emerging

in product use.

Quality as a property of a product

When speaking of quality, it is often attributed to the product to which we are
referring. Quality is a set of properties which that product has, such as its size; qual-
ity is a property of the product, owned by it. Products are in that way possessive.
Referring to quality in this sense, quality is objective in relation to the person
referring to the quality (Dahlbom & Mathiassen 1993). A person’s preferences do
not alter the properties of the product, and are thus not qualities of that product.
Qualities, in this sense, are independent of what surrounds the product, and,
unless specified as restrictions to a certain quality, independent of to what use we
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put the product. Qualities are bounded by the product. That is, qualities
are destructible, and are no longer present after the destruction of the
product.

1t is not surprising to find that computer system quality is almost totally

Jfocused on properties associated with reason...
Stolterman 1992, p 147

This is what is generally meant when speaking about properties. Here
also the philosophical underpinnings of properties will be surveyed.

Primary and secondary properties

Generally it can be said that there are two major kinds of properties, pri-
mare and secondary. Primary properties, refer to those properties which
are independent of our perception of them. Our perception of primary
properties are true copies of the properties. Primary properties are prop-
erties such as size, shape, movement, number, e# cezera. Secondary prop-
erties, refer to properties which exist through the interplay between our
senses and the primary properties of that which we are perceiving. Sec-
ondary properties are properties such as colour, sound, smell, heat, taste,
et cefera. Sometimes one is also referring to tertiary properties, which are
properties such as good, nice, evil, beautiful, ugly, e cezera, solely
dependent on our dependency, or our sociohistorical background (Liib-
cke 1988).

The way of looking at qualities of a product described above, rests
heavily on this tradition. It has its distant roots in the reasoning of Plato
and Aristotle. In Aristotle’s view quality is one of ten categories, of which
substance is the most important, that which is essential to a thing, and if
it lacks the substance it is no longer the same thing (Liibcke 1988).

Subject-object dichotomy
The field of problems and the perspective for the property view of quality
is collected from Descartes, Hume and Kant. And it is first and foremost
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presuppositions about the relationship between man and the world and
more generally about subject and object, e# cefera, that distinguishes their
influence on our way of viewing quality (Eriksen, Floistad & Traney
1985). Descartes, and earlier Aristotle, without defining his ontology as
objectivistic, believes that there is a clear distinction between the world,
inhabited by objects, and a subject in the world, whereas more recent
thinkers, such as Kant, Jaspers e cezera, clearer problematize the subject-
object relation. For instance, Kant reasons that it is impossible to know
anything about the thing in itself (das ding am sich) independently of the
relation to an experiencing subject. In this way Kant makes it possible to
criticize the traditional metaphysics of dogmatically transferring proper-
ties of the perceived to the thing in itself. Still, though, Kant strongly
believes that there is a thing in itself independent of the thing as we per-
ceive it, although the only thing we know is the thing as we perceive it.
In this tradition of thought the existence is a priori our experiencing it;
the world reveals itself to us, the world is there to be perceived. The world
is an object which we stand before as subjects (Liibcke 1987a, 1988).

Product quality

Some definitions of product quality are nurtured by the property view.
Here the framework from Garvin (1984) will be used as a way of structur-
ing the argumentation, while others would have been possible, such as
Dahlbom & Mathiassen (1993), Bergman & Klefsj (1994), Juran, Gryna
& Bingham (1974), Deming (1986) or Crosby (1979). While Dahlbom &
Mathiassen provide a view clearly positioned within the field of informa-
tion technology, the others are not positioned specificially within the
field of 1. Bergman & Klefsj6 provide four quality categories; quality of
development, production, delivery and relationships. Juran define qual-
ity as fitness for purpose or use and a set of five quality characteristics;
quality of design, quality of conformance, availability, safety and field in
use. Crosby as well as Deming provide general definitions of quality,
such as fitness for use, requirements conformance, or customer needs,
and positions the solution to reaching high quality in the production
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process. Garvin bring a more basic perspective of quality, what it means
at a more fundamental level, which is the reason it is chosen as the pri-
mary source here; the others are more applied, focused or positioned
while Garvin provide an extensive review and synthesis.

Garvin’s (1984) product-based definition definitely is nurtured by the
property view, as is the manufacturing-based definition. Other defini-
tions do not necessarily purport a property view on quality, but do in
some interpretations. Those are the user-based definition and the value-
based definition, of which appropriate interpretations will be presented
here.

PRODUCT BASED QUALITY. The product-based definitions view
quality as something precise; a measurable variable at the product-level.

...differences in quality reflect differences in the quantity of some ingre-
dient or attribute possessed by the product.
Garvin, 1984, p 26

Thus it is possible to constitute an order of quality for goods. However
an unambiguous order cannot be produced unless the attributes in ques-
tion are considered preferable by virtually all buyers (Garvin 1984). In
effect, attributes reflecting tertiary or some secondary properties, are by
definition problematic in the sense of constituting an order of quality.
Consequently substituting quality with quantity is a way of making a cat-
egory mistake.

MANUFACTURING BASED DEFINITION. The manufacturing-
based definitions focus on the supply side. By being concerned with engi-
neering and manufacturing practice, poor quality can be avoided;
deficiencies need not be introduced.

Virtually all manufacturing-based definitions identify quality as
“conformance to requirements”. Once a design or a specification has been

established, any deviation implies a reduction in quality. Excellence is
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equated with meeting specifications, and with “making it right the first
time” (Garvin 1984, p 28)

The presupposition of this approach is that we can make a design ora
specification, and more importantly that we can tell what a deviation
from the requirements are. Thus there is a need for techniques of order-
ing products in relation to the requirements, either by adopting a prod-
uct-based definition, or by adopting a subjective judgement on the
deviance from the requirements; in turn this requires the specification to
tell who is to judge. It is as easy in this approach as in the product-based
approach to substitute quality with quantity without due attention. Still
more so when working in larger teams, where the person who formulated
the requirements is not the person to manufacture/implement what is
supposed to conform to that requirement. The quality is easily lost on its
way from mutual understanding between those people formulating the
requirements to the finished product, in the very process of formulating
the specification. There are lots of conventions, tacit knowledge, shared
experiences, processes of compromising, never revealed to a reader who
has not participated in the writing of the specification. It is fairly easy to
agree upon the overall goal of the manufacturing-based definition, that
improvements in quality are equivalent to reductions in number of devi-
ations (Garvin 1984). In order for this to become a factual endeavour tests
need to be designed, standards set, and again we rely on our ability to
define quality in terms other than themselves.

In both approaches; it is not guaranteed that a piece of software,
devoid of every fault, has any qualities in use whatsoever, although a fault
free substance.

USER BASED DEFINITION. Theuser-based definition views qual-
ity as being related to the individual consumer’s wants and needs.

..[it] faces two problems. The first is practical - how to aggregate widely
varying individual preferences so that they lead to meaningful defini-
tions of quality at the market level. The second is more fundamental -
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how to distinguish those product attributes that connote quality from
those that simply maximize consumer satisfaction.
Garvin 1984, p 27

Aggregation is often solved by statistical analysis of a larger consumer
body, resulting in that the product meets the needs of the majority of
consumers. This is an approach much alike finding the largest common
denominator (Garvin 1984). Depending on how we proceed to find that
denominator, what the denominator turns out to be, and how we use
knowledge of that denominator we may choose to view that denominator
as a quality which our product should possess in order to fulfill the needs
of the consumers. Here we run both the risk of specifications from the
manufacturing-based definition and the substitution problem from the
product-based definition.

VALUE BASED DEFINITION. The value-based definition views
quality in relationship to value. The result is that quality is the degree of
excellence that can be afforded.

They ... define quality in terms of costs and prices. According to this view,
a quality product is one that provides performance at an acceptable price
or conformance at an acceptable cost.

Garvin 1984, p 28

This approach take a product perspective, as well as a process perspective,
and thus can be viewed as a way of combining the manufacturing and the
product definitions. In its simplest form the question of this approach is
ifitis worth to spend thousands of dollars on finding faulty components
before they become an integral part of a product. In its more elaborated
sense we would be asking ourselves when the cost of finding faulty com-
ponents are greater than the cost of the resulting rework, scrap or war-

ranty expenses. (Garvin 1984) It is easy in this approach to substitute the
qualities for something that is easier to measure. That is, it supports the
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view that it is of minor interest to formulate complex secondary or terti-
ary properties as goals for the production of software. This standpoint is
based on the belief that we have no possibility to deliver or construct any-
thing else but primary or psychologically certain secondary properties.
Therefore it is fruitless trying to do anything else than that which we
know we can do. It becomes the problem of the customer, or marketing,
or support, ¢f cetera, to handle the integration of the product into its
sociohistorical context of use.

Quality as in use

There is less general understanding of what quality means, in a sense of
quality-in-use, the notation bearing connotations of both German and
continental philosophy. It can be suspected that this knowledge of use
quality is tacit, and dependent on the amount of experience a person has
from evaluating the use of a product. Indirectly there might also be a link
between the lack of orality in relation to a predominant literacy, which
has influenced us so as to value the objectification, abstraction and cate-
gorization, before the use and usefulness (see Ong 1990). That s, the pre-
dominancy of literacy makes us see a product primarily as an object
instead of seeing it in and for its use. Ong (1990) speaks about orality and
literacy as one piece of which culture consists. He refers to research con-
ducted showing that persons which are oral (cannot read or write) cannot
distinguish objects from each other with other aspects than what they are
used for; a saw, an axe, and a log, is not distinguished from each other as
tools and tree, but are seen as one group because they are useless without
each other.! Or, as Hard af Segerstad (1957) expressed it;

Man without artefacts are helpless, but artefacts without man are
meaningsless.
Hard af Segerstad 1957, p 15, my transl.
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Figure 4. The user/client

dimension
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In the concluding section of this chapter some approaches to use quality,
encompassing disparate senses of quality will be addressed. Deserving to
be repeated is that the two views on quality presented in this chapter give
two interesting voicings to quality, and could, or even should or need to,
be used in parallell contributing to the understanding of software quality
in each specific case. The main objective is to introduce use quality in a
more direct and definite way, reasons of which the previous chapters
speaks clearly; The quality as property view supports construction views
of software engineering, with mechanistic ways of production, whereas
the use quality view supports value views of design.

Artifacts, in a human activity framework, have a double character: they
are objects in the world around us, which we can reflect on, and they
mediate our interaction with the world, in which case they are not them-
selves objects of our activity in use.

Bannon & Bedker 1991, p 242

In the case of, e.g., He1 this approach puts emphasis on the use of a com-
puter application, rather than merely the nature of the interface as such.
Clearly it is not sufficient to have either the production focus or the

product focus. There is a need of finding a way of paying attention to
them both without losing focus or getting stuck in between them. It is
also insufficient from a use perspective to focus merely on the effective-
ness of the process; we need to look at both the effectiveness and efficiency
of the product and the process. If we are to talk about use quality we need
to have an eye on the product when it is used in a customer organization.
Callaos & Callaos (1994) describes an approach which tries to encompass

all those aspects.
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Table 1: The systemic quality cube

Quality orientation

Quality object

Efficiency

Effectiveness

inside the system,
system structure

outside the system,
system environment

04

Product Objective: maximize product- | Objective: maximize prod-
efficiency uct-effectiveness
Constrained by: product-effec- | Constrained by: process-
tiveness efficiency

Process Objective: maximize process- | Objective: maximize proc-
efficiency ess-efficiency
Constrained by: process-effec- | Constrained by: external
tiveness restrictions to the process

Systemic quality cube

Callaos & Callaos (Callaos & Callaos 1994) provide a framework for iter-
ative design based on a total quality approach, called systemic total qual-
ity. As a starting point they provide a two-dimensional framework
consisting of product/process and effectiveness/efficiency, see TABLE 1.
The objective of maximizing product efficiency is constrained by the
product effectiveness, that is, it does not matter how correctly the soft[]
ware adds if adding is not the correct operation of the software. They also
acknowledge that the user and the client may have different aspects and
needs of quality. The user/client makes up a third dimension (FIGURE 4),
resulting in a cube, the systemic quality cube, sqc. A fourth dimension is
later introduced , consisting of a timeseries of cubes, including evaluation

of quality and rework (FIGURE 5). Figure 5. The quality cube

over time
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Figure 6. How the use qual-
ity cube fits into develop-

ment quality
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Callaos & Callaos (Callaos & Callaos 1994) do not explicitly mention
use quality, but make several comments on Total Quality Management
and Quality Function Deployment, QFp. The sqc is not explicitly a prop-
erty approach to quality, but is most easily used as such; the looks of the
sqc is easily transformed into QFD matrices. But the sQc can readily be
used for use quality approaches. First of all, in every square of the sqc the
explicit introduction of a property view and a use quality view will make
it possible to formulate those two aspects separately from each other, and
will force the designer to think through what those aspects mean. Both
aspects should also be defined with both objective and subjective criteria.
Secondly, the square process/effectiveness implies use qualities, and has
direct links to sQcs as they can be set up in the user organisation, for their
products and processes (FIGURE 6). By starting out with those sQcs, rela-
tionships with the other squares in the software company’s sQc will be
discovered. As a result the qualities from the beginning will be focused
on the actual use in the user organisation.

Kitchenham & Pfleeger (Kitchenham & Pfleeger 1996) suggest that
external product behaviour is equal to use quality. With external product
behaviour should be understood behaviour of the product which can only
be measured with respect to how the product relates to its environment
(Fenton 1991). This view allows us to define the relation between the
product and its environment according to, e.g., Kant’s three categories of

Use
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properties (cs. PAGE 50). Most often though we stop at an intermediate
level, with quality as an inherent characteristic of the product; with a
model of quality consisting of secondary properties, functionally decom-
posed into primary properties. This is a fact that Kitchenham and
Pfleeger (Kitchenham & Pfleeger 1996) recognize; many quality models
face problems of completeness and consistency, and they are often
untestable. While accepting a modeling approach these are the problems
that we have to face.

One important aspect of Kitchenham and Pfleeger’s approach is what
the environment is, and how we view that in relation to the product.

... the system is constrained by the function’s cost and availability, as
well as the environment it will be used in.

Kitchenham and Pfleeger 1996, p 15

In the case of a massmarket software product it might be useful to view
the environment of use as a constraint, but in cases other than those
where the relationship between the producer and the client/consumer is
characterized by impersonality, the environment of use should be viewed
as a prerequisite of the system.

Outcome of development

Simmons (1996) attacks the problem, so delicately introduced by Bryn-
jolfsson (1993) and so thoroughly considered by Strassmann (1990), of
trying to find out how good business and IT investments go together. She
ends her article by saying

Software that is defect-free and created using quality processes is of little
use unless it also provides the accompanying business value.

Simmons 1996, p 32

She wants to focus on the third level of quality, the outcome of software
development, which perhaps is the most interesting aspect (see also 150
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14598-1 and the effect of software). Outcome is related to how the soft-
ware is used, and determines the business value of the development

project. Simmons presents a framework for classifying benefits and ways

of evaluating those benefits, see TABLE 2.

Table 2: Five types of outcome of software development

| Type

| Benefit

Measure

Increased efficiency

Benefits attributed to cost
avoidance or reduction

Economic, through cost
avoidance or cost reduc-
tion

Increased effectiveness

Such as providing better
information for decision mak-
ing

Economic (resulting from
the use of the informa-
tion) key performance
indicators (if value-based
management has been
implemented)

Added value

Benefits which enhance the
strategic position of the
organization (such as
increased market share due to
better product differentiation
or the creation of entry barri-
ers)

Usually no direct measure
for IT system alone; evalu-
ate return from the entire
business strategy

Marketable product

Development of a marketable
product or service

Economic, through estab-
lishment of market price

Development of corpo-
rate IT infrastructure

Such as communication net-
works, hardware, database
environments that provide lit-
tle direct benefit themselves
but are required as a founda-
tion for other systems

Usually no direct measure;
corporate policy decision

In Goodhue & Thompson’s study (Goodhue & Thompson 1995), they
conclude that to predict performance both task-technology fit and utili-

zation must be included. They also discuss the relevance of using IS suc-

cess measures as surrogates for performance impacts of a system, and

that:

When users understanding the business task is involved in systems

design, it is more likely that the resulting system will fit the task need.

Thus, user involvement potentially affects not only user commitment,

but also (and in a completely different way) the quality of fit of the result-

ing system.
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What seemed to be most important for the companies that partici-
pated in Simmons’ study were that investments in 1T projects should be
linked to corporate strategy.

In each case, the evaluation procedures were flawed because they
neglected to explicitly consider the extent to which the project supported

their organization’s strategic objectives.
Simmons 1996, p 31

Simmons’ five types of outcomes of an investment in information tech-
nology, used as a collaborative tool between customer and producer,
would give a broader sense of quality, relating to the use of the interactive
artefacts. In this dissertation I will not deal with issues such as corporate
strategy, I'T infrastructure or marketing directly. Briefly, though, one
may notice that the rhetoric of the benefits of usability work most often

circles around Simmons’ first and second type of outcome.

The experiencing subject

One central position in reasoning about use quality is the question of the
inseparability between the subject and an object. Berkeley says that pri-
mary properties also are dependent on the experiencing consciousness.
Husserl elaborates this, and says that because our life-world is character-
ized as well by smell, heat, sound, colours, ¢ cetera, as by viewable forms
and because this world of life is a requirement for making it meaningful
to speak about an abstract world, every property is dependent on the
experiencing subject (Liibcke 1988).

Kant, strangely set in both the property section and this section, crit-
icizes the traditional metaphysics of dogmatically transferring properties
of the perceived to the thing in itself. Kant believes that the only thing
we know is the thing as we perceive it. Nothing exists independently of
the relation to an experiencing subject. Kant also suggests that every such
relation can be characterized by reference to the truth, the good, and the
beautiful (der reinen Vernunft, der praktischen Vernuntt, der Urteilsk-
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raft). This may take the form of a subjectivism, but may also be used as a
way of categorizing the experiences of the use of objects (Liibcke 1988).

Returning to the things themselves

Heidegger claims that the property to exist cannot be isolated from that
which one is existing in without being meaningless. Objects are objects-
in-use to start with. This definition is to prevent objects from being sep-
arated from the human being. The subject exists “in” the object as its user.
An object in use is an object which we use for a specific purpose. It is sit-
uated in a functional context which has the effect that the objects refer to
each other. Our understanding of the superordinate goal, of the situation
and our task direct the specific operations. That is, it is the functional
context of our understanding that is the basis for the understanding of
the use of the individual object. Objects we use are often made of others
and of other things and materials, which means that we need an under-
standing of other people and of nature. The functional context thus is the
subject, other people and nature (Eriksen e# a/1985).

One thing all these objects-in-use have in common is that they are
usable for something, which Heidegger terms the objects’ toolness, its
tool structure or its tool character. An object can only have a meaning
because this meaning can be discovered in an activity with the object-in-
use that is meaningful to us. (Liibcke 1987a)

Into contextual settings

By looking at descriptions of conflicts in postwar analytic philosophy,
here described in the view of Strawson, concerning whether meaning
can be found in language as words or through the use of language.
Through analogical reasoning we can get a feeling for the difference
between quality as a property and quality in use. Strawson points out that
D the concept of meaning can only be satisfactorily clarified through ref-
erence to a set of rules that users of language have to know to be compe-
tent in language. According to this the rules are not rules of
communication but rules on the truth of sentences in language. 2) It is
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impossible to clarify the concept of meaning without reference to the
communicative intentions of the user of language (Liibcke 1987b). That
is, in analogy, quality is dependent on the users, their more or less com-
petent use of the object, their competence of the rules of the situation of
use, and their intention of using that object for that specific use. Strawson
also points out that singular objects have a structure and a context that is
different from the structure and context in which different people expe-
rience and perceive the objects.

Wittgenstein, during his later activity as a philosopher, argues that the
meaning of an expression is its use; the meaning of a sign is the way it is
used in a language game. Thus it is generally not possible to ask oneself
in a meaningful way what reality consists of independently of a certain
language game (Liibcke 1987b). Software quality is in this way of reason-
ing both part of different language games, such as software engineering,
and a language game in itself.

Gadamer defines experience as a central term. Experience is a historic
quantity. The human life-world is the sum of an individuals experiences.
Every new act of experience is constructed from a context (the life-
world), in which some components serve a more direct role in the new
act of experience, than does other components. The new act of experi-
ence have repercussions on all your life-world, it is not possible to repeat
an experience. Every persons life-world is in turn influenced by the larger
(local, national, ef cefera) culture. An act of experience is a step in the his-
tory of individual and the larger cultural development, everyday actions
at least contribute to keeping a form of life and culture. Historical
assumptions influence our experiences without us being fully able to take
them into consideration. For Gadamer it is important to clarify these
assumptions in order to say something about an object (Eriksen ez a/
1985). We will never be able to be certain that we have understood enough
of these assumptions when describing an experience. Or if there is a final
assumption, an assumption from which all other assumptions stem, we
will be able to tell when we have formulated that assumption (Eriksen
et al1985).
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Activities
On one hand, Habermas, in contrast to the objectivists, believes that the
foundation of knowledge is in the human context of actions. On the
other hand, he objects to the subjectivists by stating that knowledge
comes from the context of actions which are prerequisites by nature. For
Habermas there are three kinds of actions; the goal-oriented act, the nor-
mative act, and the expressive act. An action is seldom possible to
describe in terms of one of the kinds of actions. Every act is at the same
time goal-oriented, expressive and normative. As such they can be
viewed as qualities of the use of a certain product. (Liibcke 1987a, 1988)
Bergson states that the difference in time between repetitions of what
seems to be the same experience is not a difference in degree, but a differ-
ence in kind. Bergson are of the opinion that subject and substance is an
immediate unity. It is thus this unity that has qualities which we are
interested in, and one of the major qualitative differences between expe-
riences are the difference in time. (Liibcke 19872, 1988)

lHlustration
An example of the difference between the property perspective and use
quality is the following. We do not build objects but uses. We are not pri-
marily interested in constructing hoovers, but allowing for cleaning
through hoovering. It is in the lack of usefulness we discover the hoover
as having propertie of its own. Itis in the breakdown we discover the hoo-
ver as an object. It is not until we are hoovering that we experience the
qualities of different hoovers, and the qualities result from that experi-
ence only. We might also experience the hoover in quite a different way,
as an object to reflect upon, putting it to an intellectual use, thus estab-
lishing a different set of use qualities. In line with Heidegger we would
say that talking about hoovers is only meaningful in a world where it is
meaningful to distinguish between clean and dirty.

In this illustration the property view is one way of reflecting upon hoo-
vers, thus putting it to an intellectual use. The use qualities can only be
experienced through the actual use of the hoover. Every use quality is pri-
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marily related, sprung from, what we want to achieve through the use of
the hoover. Reflecting upon that use is in turn to put the usage to an intel-

lectual use, as is observing the use from a distance.

Garvin’s framework revisited

Looking at Garvin (1984) again we have already stated that not all of the

quality definitions he presents are based on the property view. The other

approaches are the transcendent, the user-based and the value-based.
The transcendent definition views quality as a platonic form.

[Quality] is both absolute and universally recognizable, a mark of
uncompromising standards and high achievements. ... that we learn to
recognize through experience.

Garvin 1984, p 25

Quality in this view is logically primitive, and can be understood only in
terms of itself and only after one is exposed to a succession of objects that
display quality. Quality in this sense is something absolute and univer-
sally recognizable and thus it cannot be a property of the product. Quality
only shows through experiencing the product (Garvin 1984). The act of
recognition becomes the epicentre of a quality discourse; what is required
ofa quality assessor, the situation of assessing, the assessment as such and
the communication of the result, in order to recognize quality. Recogni-
tion is concerned with what things are, rather than what they appear to
be. Quality in this sense resides outside of history and time. Thus there
is no quality that is specific to software, but software is in turn specific to
quality. In practice this carries with it the risk of becoming an elitist
approach, where the producer has the upper hand, or consensus rules
what quality is; where the highest good is the contemplation of ends,
rather than getting involved with things.
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The user-based definition views quality as being related to the indi-
vidual consumer’s wants and needs.

...[quality relates] in the operations management literature, to the con-

cept of ‘fitness for use.”

Garvin 1984, p 27

This concept face the same problems as the user-based approach under
the quality as property view (cs. PAGE 53 “..[z] faces two problems...”).
Focusing on fitness for use, and techniques for assessing that fitness and
that use, would be a leap forward for quality in use. It would be a combi-
nation of a focus on the product as it is used, and a focus on the process
of finding out about that use, as well as how to produce an artefact for that
usage. Another activity would be to have an early focus on the resulting
use as a benchmarking/prototyping activity. In many cases though the
user-based definition remains merely a personal view of quality, which is
highly subjective. It is not unproblematic to equate quality with maxi-
mum satisfaction. While being preferable to a product that meets fewer
needs, the product maximizing satisfaction is not guaranteed of being the
better (Garvin 1984).

The value-based definition views quality in relationship to value. The
result is that quality is the degree of excellence that can be afforded.

They ... define quality in terms of costs and prices. According to this view,
a quality product is one that provides performance at an acceptable price
or conformance at an acceptable cost.

Garvin 1984, p 28
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Zultner (Zultner 1993) states that there are basically four kinds of values;
Solving problems, seizing opportunities, looking good to significant oth-
ers, and feel good.

Any software that does not help the customer in at least one of these four
ways is valueless

Zultner 1993, p 80

The value-based approach take a product perspective, as well as a process
perspective. The actual usage of the product and the price to which to
customer can purchase the product are the conditions defining what
quality is. In contrast to the user-based approach (cs. PAGE 53), studying
the actual use of a product in the value-based approach not only is con-
cerned with the fitness to the individual users actual use, but also with the
fitness to the strategic use of a company; fitness to the value-adding activ-
ities required for a company to achieve its goals.
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Interactive artefacts
use quality

This chapter reviews a set of literature that in one way or the other treats the use of
artefacts. The goal is to produce a tentative understanding of what use quality for
interactive artefacts consists of.

The chapter is divided into four parts. The first circles around a reading of three
classical works on modernist or Scandinavian design. The second takes as its start-
ing point Susan Lambert’s book Form follows Function. The third is a review of
existing views on use quality of interactive artefacts. The last part tries to synthesize
the knowledge gained in this chapter, and proposes one tentative model of use
quality which is used for empirical purposes, and as an analytical tool for assess-
ment and discussion.

Artefacts

This part circles around a reading of three classical works on modernist or Scandi-
navian design; More beautiful everyday goods by Paulsson (19191995), The character

and use of things by Paulsson and Paulsson (1957), and The things and us by Hard af
Segerstad (1957). The readings are done of the original texts in Swedish, all trans-
lation are done by me, even though some translations of these works are available.
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The use of artefacts

First of all Paulsson & Paulsson make clear that every artefact is used in
some way. They continue by defining three different kinds of use of an
artefact. The practical use, which has to do with us using an artefact. The
social use, which has to do with us being with an artefact. The aesthetic use,
which has to do with us looking at an object or contemplating over it. To
understand this a little better, they will be elaborated upon somewhat,
partly by introducing the character the use takes, and the corresponding
form concepts.

PRACTICAL USE. Practicaluse hasto dowith when we use artefacts.
When we are considering tools, they should be characterized by effec-
tiveness, that they are appropriate for the actions they are used in, i.e. tai-
lored to fit the hand/s, the material which is worked on, adapted to other
tools used together with it, e# cefera, that they are appropriate in relation
to what one wants to achieve (Paulsson & Paulsson 1957), and that the
purpose of the tool is clearly expressed in its form (Paulsson 1919).

Hard af Segerstad talks about the practical function of an artefact.
Such a practical artefact “has an apparently practical role to fulfil and because
they are used for more or less determined purposes. They possess a function, or
rather several functions.” (Hard af Segerstad 1957, p27)

SOCIAL USE. Social use is characterized by symbolic values. These
values creates a design space where it is possible to, e.g., design larger and
posher offices for management than their practical use of the offices
requires. The social use can be described by the regions in which it
occurs, such as the region of social intercourse, or the region of work.
Different regions assume specific attitudes, feelings and values, which in
turn directs an individual’s actions, and thus produces different actions in
different regions if one knows the rules.
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A similar notion of use is held by design critic Reyner Banham.

For him, use was less a case of primary function, than of social context
and meaning — the way in which design was used or consumed by par-
ticular groups. Use was a decidedly human aspect of design, not just a
quasi-ergonomic one in which an object’s ‘nature’ — by which modernist
designers tended to mean the graspability of a handle or pourability of a
spout, for example — helped shape well-proportioned and handsome

Sform.

Whiteley 1997, p 26

He also believed that it was through an artefact’s social use one could

assess its symbolic value.

AESTHETIC USE. Aesthetic use is when one experiences a thing by
looking at it, feeling its surface, or other contemplating/experiencing
activities. Aesthetic form should never be added to practical form, i.e.
aesthetic form should follow practical use. It should definitely not go
against practical use by its own rules, independently from practical use.

This function of an artefact is referred to by Hard af Segerstad as a
psychological function. He refers to Susanne K Langer (1953) saying
roughly “The world as exclusively aesthetic surface is seldom, if ever, the only
object of our attention.”

Design critic Banham agrees once again, “aesthetic value is not inherent

in any object, but in its human usage” (cited in Whiteley 1997, p 26)

SYMBOLIC USE. Inaddition to the three main uses identified by
Paulssons, Hird af Segerstad pronounces the role of the symbolic value
as another kind of use. For Paulssons the symbolic value mediates the
social value.

Every artefact exists in all three uses, in differing amounts across time,
users and space. Paulsson & Paulsson argues that the social situation for
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an artefact enable the design for aesthetical and social use possible. The
aesthetic form creates symbolic values which in turn is assumed by social
use. For Paulsson & Paulsson practical use and social use are at two ends
ofa continuum, every object can be placed on this scale. Above that there
is the symbolic value. The more important the practical use is, the less
freedom there is for aesthetic form; the more symbolic value the more
room for aesthetic form (aesthetic form should here be understood in its
more ornamental senses). Hard af Segerstad, on the other hand, puts the
practical function on one end of the continuum and the psychological
function on the other.

Both Paulssons and Hard af Segerstad hold the opinion that there is a
wholeness to designing artefacts, Hard af Segerstad states “Arzefacts
around us function with maximum effect, only when they are appropriately
organized into a total milien.” (Hérd af Segerstad 1957, p 38).

But Hard af Segerstad modifies his position by stating that a well
organized total milieu cannot be one where there is extreme homogene-
ity without variation. He argues that there is need for a conscious and
delicate balance between wholeness and the free interplay between the
constituent parts. Paulssons closes this line of thought by connecting
back to the user

Only by clarifying the relationship between an artefact and the person
who is going fo use it, it is possible for me to form an understanding of the
value of the artefact.

Paulsson & Paulsson 1957, p 120f

Designer, roles and processes

Already Paulsson stated that “7Theoretically it should be clear that the design
of utility goods should be entrusted the design specialists of the society.” (Pauls-
son 1919, p 37). He viewed art as a conservative way for design, and tech-
nology as a radical way. That is, as so many other at this time, he wanted
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design to be less ornamental, and more adapted to the possibilities and
inherent characteristics of new materials and new production processes.

Almost 50 years later he argues together with his son, that designing
for practical use is a totally rational activity. They also describe an indus-
trial production situation where the model building activities are separate
from and precedes production. A consequence of this is that the design
activities have been separated from the craft of producing the artefact,
and has become an activity for a specialist. The designer still needs to
understand the conditions of the production process (Paulsson & Pauls-
son 1957). This expression is similar to an interpretation of early 20 cen-
tury design debate made by Lambert:

“... the division of labour encouraged by their [the craftsmen’s] manage-
ment had tended increasingly to separate making from responsibility for
the appearance of the product.”

Lambert 1993, p 15

Paulsson & Paulsson (1957) argues that the designer and the engineer
plays complementary roles in giving artefacts their character. They also
define three styles of consumption of things. An eager style, in which the
user eagerly adopts everything that is new, to show that s/he is alittle bet-
ter than the others around her. An anxious style, in which the user clings
to a conformity defined by the group s/he belongs to. And an autono-
mous style, in which the user regardless of the group chooses things for
the best fit of its purpose, be it social, aesthetic or practical. Paulsson &
Paulsson believe that it would be best if all people could be autonomous.
The autonomy is hard to uphold, because sooner or later the design one
chooses will have a history. So, either the autonomous user needs to
change all the time, or we just might want to reformulate the definition
to correspond to a person that consumes design for individuality.

Hard af Segerstad heavily criticizes Paulssons’ notion of consumption
styles; he believes that they uphold the difference between a design elite
who knows what good design is (the autonomous style) and those who
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don’t. He also believes that one single person will travel between styles of
consumption. The reinterpretation above is less controversial from Hard
af Segerstad’s perspective. He defines himself a functionalist as a person
who starts his design task by as thoroughly as possible study the func-
tional aspects of the design task at hand and at the same time with all due
respect to the unexpected variations of the human factor refuses to get
stuck with a style or with patent solutions. He continues “His contrast, the
traditionalist, then is someone who without critique accepts given forms — be
they old or new — and who lacks in independence, copies and imitates them.”
(Hard af Segerstad 1957, p 48)

According to Paulsson & Paulsson the “Designer is especially competent
to let the form speak the language that corresponds to the function and the sit-
uation, but his task is not restricted to the aesthetic expression. It is to give form
to the practical, manufacture-related and social demands or expectations on the
artefact in such a form that it will become as far as possible a non-contradictory
wholeness. This is a creative process, impossible to perform without aesthetic

Judgments.” (Paulsson & Paulsson 1957, p 100)

Form vs. function

The form wzs 4 vis function discussion has a long history. One of the most
important pieces dealing with this is the Roman architect Vitruvius’ de
Architectura. Susan Lambert (1993) remarks on the influence of Vitruvius

... a Roman architect of no special significance were he not the author of
the only architectural treatise to have survived from antiquity.

Lambert 1993, p 7

Variations on Vitruvius’ theme have reverberated throughout history;
Alberti proposed unity, proportion and suitability in 1452; Choisy pro-
posed commodity, firmness and delight in 1909 (Lambert 1993); and in
the late 20™ century we find echoes of Vitruvius in structure, function
and form (see e.g. Ehn 1995, Ehn & Lowgren 1997).
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Paulssons as well as Hard af Segerstad discuss the divide between form
and function. Paulsson (1919) argue that rationally made artefacts, i.e.
artefacts that primarily are made for practical use, brackets form, and that
the purpose of an artefact should be clearly stated in the form of the arte-
fact.

Hard af Segerstad puts, in a classical manner, the practical function on
one end of a continuum and the psychological/aesthetic function on the
other. He also argues that there should be no contradiction between use-
fulness and beauty, they should not be regarded as either or, but as as well
as. He claims that

... it is not only unsatisfactory but also empirically improper to divide
our existence in irrveconcilable sections of appropriateness and beauty. By
that we legalise a double standard vis & vis artefacts, that allows us to
accept ugly factories, dull offices, clumsy working chairs and poor tools,
only because we can refer to elegant PTi‘Z)ﬂl‘é’ houses, delicate sbop—win—
dows, exquisite furniture and perfect instruments.

Hard af Segerstad 1957, p 35

He describes function as the way in which an artefact fulfils its purpose,
and that it is functional if the artefact is appropriate for its purpose. He
also argues that there is not a function that completely, without remain-
ders, can be expressed in one and only one form.

Paulssons become rather specific when they discuss the divide. They
identify function and fictitious function, form and borrowed form, and
meaning and inferred meaning. Souvenirs borrow their form from prac-
tical objects, and exposes a fictitious function; they are not intended to be
used for the function they exhibit and might even be of too low quality to
be able to be used for that purpose. Meaning, such as symbolic values,
once interpreted by the use or appearance of an object is no longer avail-
able, but an inferred meaning has taken its place; such as the transition
of meaning using a diadem, which once was a sign of a specific standing
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(only worn by royalties) over a sign of wealth to its complex meaning of
today (as a toy, jewellery, ef cetera).
Hird af Segerstad again

As can be inferred from what has been said above the design of an artefact
probably never can be broken down exclusively to considerations of prac-
tical functionality.

Hard af Segerstad 1957, p 48

Lambert (1993) points out that during the different epochs the focus of
designers have shifted between form, function and structure, and combi-
nations thereof.

The maxim “form follows function” which has been attributed to the
Modern Movement, is discussed at length in Lamberts book (Lambert
1993). She also points out that the designers of the Modern Movement
had a more complex apprehension of these concepts.

In fact an attentive reading of Le Corbusier’s writings makes it clear
that he did not equate functional form with beauty: ‘When a thing
responds fo a need, it is not beautiful; it satisfies all one part of our mind,
the primary part, without which there is no possibility of richer satisfac-
tions’ ...

Lambert 1993, p 24

Lambert quotes Le Corbusier (19231946). In a later passage she claims
that the reason behind Le Corbusier’s choice of using the primary forms
for his designs was not one of their link to utility but for their formal
impact and qualities. Still, this preference, that was shared be many of the
Modern Movement designers, created a style, easily recognizable, and in
Paulssons terms possible to consume.

The tension between the three distinctions, and variations thereof,
will continue to be an issue for designers as well as design research. It
might even be the case that it is precisely this that is the condition for
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doing design at all as well as for keeping the mystery and interest for
design alive.

IT use quality

Some conceptions of use quality have been developed, although they go
under other names. They find a heavy and contemporary heritage in
Heidegger and the later Wittgenstein, but also in Vygotsky and medi-
ated action, or Leontjev and activity theory.

As we are now turning our attention more towards machines, a few
comments from “Swedish Modern” is appropriate. Paulssons write,
when they relate aesthetics to machines, “What can be done aesthetically
through design regarding machines is on the one hand to clean up, to take away
decorative ornaments/.../ On the other hand design is to make the machine
more pleasant to work with.” (Paulsson & Paulsson 1957, p 79f). Looking
back at Paulsson, he seems to have a more elaborated view on this when
speaking of the production of design goods.

The interest from the workers should not be difficult to cultivate, while
the worker gladly embraces those changes that might make his work more
pleasant. In some cases the designer’s interests collides with those of the
worket, i.e. when the former wants to get rid of a whole technique, and
by that making a skill unnecessary.

Paulsson 1919, p 44

First a few short paragraphs on a set of conceptions of use quality. Then
three notions will be more thoroughly described, Ehn and Lowgren’s
design for quality-in-use, Lowgren & Stoltermans notion of use quality,
and Bannon and Bedker’s activity and artefacts-in-use. I will summarize
each and make brief reflections.
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Short stops

Alben presents a framework for quality of experience, “By ‘experience’ we
mean all aspects of how people use an interactive product ...” (Alben 1996,

p 12). She continues to describe the scope of those aspects; “the way it feels
in their hands, how well they understand how it works, how they feel about it
while they're using it, how well it serves their purposes, and how well it fits
into the entire context in which they are using it.” (Alben 1996, p 12). Look-
ing at the criteria she formulates’ the kinds of uses they represent go far
and wide. Most notable are, the adapting use (criterion mutable), the
managing use (criterion manageable) and learning use (criterion learna-
ble and usable). The specifics of the criteria were later modified by Kerne
(1998) to include cultural representation. He also introduced this as a
separate criterion, i.e., introducing a cultural use.

In the 150 definitions of usability a concept of quality in use, is intro-
duced. Itis defined as: “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” (130 14598-1). In Bevan (1995b) three levels of
quality are proposed. »Operation», which is quality as it relates to the
operational environment of the software, »external» which is quality as it
relates to designing the software, and »internal» which is quality charac-
teristics that might be expressed in general principles or specific details
of implementation (also in 150 14598-1). In early drafts of 150 9241-11 the
quality of a work system in use was proposed as “the extent to which speci-
fied goals can be achieved with effectiveness, efficiency and satisfaction in a
specified work system.” (Bevan 1995a, 1997). This assumes a shift in focus
from usability definitions given, in that it does not treat the parts of the
work system as fixed. Bevan & Macleod (1994) say “I7 is not meaningful to
talk simply about the usability of a product, as usability is a function of the con-
text in which the product is used. /..../ Usability is a property of the overall sys-
tem: it is the quality of use in a context.” One is supposed to use the
measures effectiveness, efficiency and satisfaction to assess quality of use,

and users, task, equipment and environment as context of use compo-
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ACM/interactionsdesign
award were Understand-
ing of users, learnable/
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aesthetic, manageable
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nents (150 9241-11). In both Bevan (1997) and Bevan & Bogomolni

(2000) a reference is made to the “effect of the product”. The effect is made
in the contexts of use, and answers to user needs. It is adopted from 150
14598-1 (1998) where quality in use is the objective, and software quality
is the means of achieving that. With quality in use is meant the quality
which is achieved when a software product is used in a specified context
of use. The figure of thought, what the effect of a system is, is powerful.

Henderson (20004, 2000b) suggests that as a designer one should use six
dimensions to understand people’s activities in using technology. These
are used in the articles to address three aspects of use; operating, ena-
bling, and empowering. The six dimensions are; Trouble, Users ena-
bling, Support, Practices empowering, Values, and Designers.

The first two aspects of activities (operating and enabling) address what
must be done. The third aspect addresses why it should be done.

Henderson 2000b, p 27

Lundequist (1992), referring to Roger Scruton, proposes six aspects from
which one might view architecture; function, form, structure, place, pol-
itics and public. These can be viewed as different uses of an architectural
artefact. Being aspects none can be excluded from architecture. Put
another way, it is possible to choose to view a building without taking
into account the function of the building, but then one is not looking on
the artefact as architecture.

Alexander (1970) writes, among other things, about the mutual adapta-

tion of form and context, in order to achieve fitness between them. That
is, when speaking of design one cannot speak of form only, but also speak
of context, or rather the ensemble form-context and the division between
them. For a given object, Alexander uses a kettle as an example, two con-
texts are identified; its use context, and its production context. He also
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states that the designer should seek a problems earliest functional origin
to be able to solve it. Again the kettle example;

But I can easily make changes in the boundary. If I say that the kettle is
the wrong way to heat domestic drinking water anyway, I can quickly
be involved in the redesign of the entire house, and thereby push the con-
text back to those things outside the house which influence the house’s
form. Alternatively I may claim that it is not the kettle which needs to be
redesigned, but the method of heating kettles. In this case the kettle

becomes part of the context, while the stove perbaps 1s form.
Alexander 1970, p 43

Several other sources can be read to identify and interpret use qualities.
Krippendorff (1995), tries to extensively identify the contexts that co-
produce meaning of an artefact. Reading his article for use quality, or
different uses of artefacts reveals the following uses; social use, aesthetic
use, symbolic use, and communicative use. Souttar (1998) analyses one of
the holy cows of Hci, the icon laden graphical user-interfaces, with the
help of four perspectives; functional, semantic, aesthetic and philosoph-
ical. Forlizzi & Ford (2000) describe their view of designing for experi-
ence. A story of use in their sense is told by the artefact through its form
language, features, aesthetic qualities, accessibility and usefulness. This
story is told in a context of use, with social and cultural factors in inter-
action with a user. Rosenman & Gero (1998) points towards three envi-
ronments in which an individual resides, the natural environment, the
socio-cultural environment and the techno-physical environment. They
also defines the relationships between purpose function behaviour and
structure, “PURPOSE enabled by FUNCTION achieved by BEHAV-
IOUR exhibited by STRUCTURE” (Rosenman & Gero 1998, p 167).

Finally, use quality is touched upon in a wide variety of sources, with-
out explicitly focusing on that. Nevertheless, these sources have infl-
uenced my interpretation and position. Here will be mentioned a few,
and hinted on their relevance and contribution. Philosophy of use
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(Schén 1983, 1987, Molander 1996, McCullough 1998). Use/design the-
ory (Moné 1997, Palmer & Dodson 1996, Bierut, Drenttel, Heller &
Holland 1994, Coyne 1995). Use qualities and assessment (Nardi 1996,
Friedman 1997, Mullet & Sano 1995, Lilienthal & Ziillighoven 1997).
Design/development process (Moné 1997, Kyng & Mathiassen 1997,
Mullet & Sano 1995, McCullough 1998, Kristof & Satran 1995). While
being part of my repertoire there are implicit and explicit references to
them throughout the thesis.

Designing for quality-in-use
One position on use quality is proposed by Ehn and Léwgren. Ehn and
Lowgren view their quality-in-use perspective as a joining element
between Hcr and informatics (Ehn & Léwgren 1996, 1997, Ehn 1995).
Quality-in-use in their view is the combination of constructional quali-
ties, ethical (or functional) qualities and aesthetical (or formal) qualities.
The framework is lended from the Roman architect Vitruvius’ frame-
work strength, utility and grace.

Ehn (1995) interprets Vitruvius in a non-trivial way combining it with
Habermas’ concepts communicative action and knowledge interests.

The structure of a system is its material or medial aspects. / .../ The func-
tional aspects of a system concerns 15 actual, contextual purpose and use.

/.../ the form of a system expresses the experience of using the system.
Ehn & Lowgren 1997, p 21

The framework is meant to be used for evaluating and analysing the use
of software, rather than the system as an object.

Ehn & Lowgren (1997) propose to evaluate quality-in-use from three

perspectives (see FIGURE 7). First the constructional quality of a system in
terms of correctness, performance, robustness, maintainability and port-
ability. Secondly the ethical qualities of a system in terms of whether it is
used in the right way. Third the aesthetical qualities of a system in terms
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of an aesthetics. The three perspec- \Aest hetics m Figure 7. Amodel of the

tives have to be dealt with in a holistic artefactand quality-in-use,
adopted from Ehn (Ehn

manner to successfully address quali-
ties in use; “...zhe integrated treatment
of all three perspectives are needed for a
proper understanding...” (Ehn and
Léwgren 1997, p 22).

Ehn and Léwgren (1997) point out
two implications for system develop-
ment of a quality-in-use perspective.
First, they mention the emergence of
information technology criticism.
Second, they mention design ability as
a central skill for a systems developer.

Itis fairly easy to sort any qualitative statement on an artefact both in Ehn
and Léwgren’s aspects as well as in Vitruvius’. They both lend their the-
ories to that kind of distinctions, because what we deal with is seemingly
asingle artefact. But when using their theories in that way one is opening
the arena for critique on several points. Four threads of critique will be
presented here, critique of separating form from function, critique of the
idea of a holistic quality perspective, critique of transferring architectural
frameworks without referring to the differences in design material, cri-
tique of using Habermas unreflected.

Ehn and Léwgren avoids the inclusion of known critique against gen-
eral doctrines, such as “form follows function”, and other analytic cate-
gorizations in architecture and design, two fields upon which they heavily
rely. This said not implying that it is possible or even desirable to tran-
scend form and function. At the same time it is not possible or desirable
to single out ethical quality from aesthetical quality, function from form.
It is important to relate to the debates around this from the last century
(see e.g. Lambert 1993). Discussions from the more mature fields of

design would have been helpful in highlighting the irreducible tension

1995)-
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between the different aspects Ehn and Léwgren proposes. The different
existing postures regarding whether “every function has to take on a
torm, as well as every form will be ascribed a function”, have the power
to introduce discussions on these matters from a common ground of
known critique instead of opening a new arena for a repetition of the
same or similar critique in a neighbouring domain. Asplund (1980)
presents one such within architecture. The reluctance to include known
debates from the originating domains, such as art, literature and archi-
tecture, might show to be more harmful than fruitful.

Another way of using Ehn and Léwgren’s categories is to ask oneself;
What kinds of constructional qualities is an implication of »help-strate-
gies» for a word-processor? What kinds of constructional qualities is a
prerequisite for us to use »help-strategies» for aword-processor? Finding
a constructional quality, e.g. a support structure with a search facility and
a degree of adaptivity and contextualization, one immediately needs to
consider the aesthetical qualities of such a constructional claim. This
brings forth a certain use of a system, which in term presupposes an arte-
fact (or a cultural tool) and a user (or an agent). Interpreting the holistic
view, as defined by Ehn and Léwgren, means that an evaluator always
already has one perspective looking at the odd aspects; looking at formal
aspects from the ethical perspective, constructional aspects from the aes-
thetic perspective and so on. The evaluator cannot have super view of
quality-in-use; that would be another quality perspective. This miscon-
ception is not argued against in Ehn and Léwgren’s notion of integration
and holism. They therefore run the risk to imply such a transcending
quality perspective. It is absolutely crucial that the three-part definition
is not used as a way of separating the three perspectives from each other,
butused as a means for highlighting different aspects of one and the same
use, and one and the same qualities-in-use. Thus, the three aspects can
be seen as a set of stances to take, and should not be regarded as a stipu-
lative definition of exemptive categories.

Ehn and Léwgren’s categorization also easily lends itself to criticism
of not taking into account the differences of the originating domain and
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the new application domain for the categories. The qualities of activity

and dynamicity will be pointed out here. On a continuum from static to
dynamic objects, architecture is by virtue closer to the static end than is
system development. On another scale the use of architectural objects in
most parts is passive, but in some parts interactive as well as pro-active,

while the use of software, by definition, is interactive and pro-active, and
only seldom passive. These differences in dynamics and activity cannot

be disregarded (see FIGURE 8).

1 Passive W Interactive Pro-active ﬂ
activity and the quality of

static dynamic dynamicity

Figure 8. The quality of

It is not clear why we should choose an architectural framework as a
model for interactive information systems. Furthermore it is not clear
why we should choose the modernist accounts of architecture, with its
heavy heritage from the Renaissance. All too often examples, be it for
pedagogical or other reasons, are collected from the greatest modernists,
e.g. Corbusier or Mies van der Rohe. These are not merely architects,
they do handicraft, they are artists with an architectural expression. For
example Asplund (1980) provides a thorough critical treatment of the
modernist movement, which has ruled the Swedish architectural scene
from the thirties until the seventies. We need to be able to clarify why
architecture is a better model than the other design disciplines, than
music, theatre and film-making, than joinery and happening/perform-
ance art. [t might not be fair to make an analogy between film making
and interaction design, even though the object of the design work is more
similar, because of the differences between them giving a user/viewer
possibilities to interfere with the ongoing telling of the story (neatly
expressed through the user/viewer distinction). The uniqueness of the
interactive material is its boundedness to time, the material has a time-
dynamic form; interactions. The analogical assumption of using an
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architectural framework for interaction design cannot be disregarded.
The concern is not so much if it is wrong using an architectural frame-
work, but if it is wrong trying to do so.

Introducing Habermas’ notion of communicative rationality is not
without problems. It assumes not only that communication free of dis-
turbances is possible, but also that we wish to achieve that in order to
reach our design goals.? Habermas notion is an idealistic model based on
ideas of a conscious and rational subject, who strives for societal consen-
sus through a public discourse. Other ideas to ground notions of commu-
nicative action upon would be a subject with limited autonomy (Kolb
1986), or a dynamic subject that plays different roles in different language
games (Lyotard 1984). If one regards Ehn & Lowgren’s model as an ana-
lytic framework, one must ask oneself who is participating in the analysis,
for what purposes is the analysis made, who is the idealized subject, and
what does it mean that one reaches consensus. Thatis, “who participates”
is a definition of the public arena for the analytic discourse, “for what pur-
pose” gives a partial limitation of the language game for the discourse,
“the idealized subject” identifies the idealized individual behind the
different quality perspectives and “what it means to reach consensus”
defines the ending condition. Of course there are also combinations of
these aspects that give rise to more complex matters, such as who partic-
ipates for what purposes. Discourse in design situations, or about
designed artefacts for that matter, will always be in parts non-rational,
based on opinions, assuming power relationships, based on misunder-
standings, led or driven by individuals, and be coloured and shaped by
conflict and dissensus.® As a continuation of the Habermas based cri-
tique, one might also ask oneself, given that the model is built upon com-
municative rationality, if it also is a framework for intentionality. And
thus if the perspectives corresponds to the material cause, the function-
ing cause, the formal cause and the final cause.

The main points made here is » that the analytic framework provided
by Ehn and Léwgren carries a tradition which is not incorporated in its
new environment and carries a metaphysics resting unreflected, which
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needlessly diminishes the analytic strengths of the framework, and
requires of its users to be familiar with that rich tradition. 2 that the inte-
gration of and holistic use of the qualitative perspectives is not thor-
oughly treated by Ehn and Léwgren, which does not focus the reader on
the irreducible tension between the quality perspectives of the frame-
work. 3 that the treatment of differences between the objects for design
between architecture and 17-design and their prospective influence on
qualities-in-use are not discussed, which unfortunately makes the frame-
work questionable on ontological and epistemological grounds. 4 that it
heavily relies on an idealistic framework for communication taken from
Habermas, which unfortunately introduces doubts about its empirically
and practical usefulness, as well as a dichotomization between an ideal-
ized subject and an artefact.

A revised framework for quality-in-use partly based on these points can
be found in FIGURE ¢. It detaches the quality perspectives from specific

aspects of the artefact, and incorporates the frame within which the user
utilizes the I'T-artefact, such as a social, cultural or organisational frame.
It is only by being engaged in a such that the perspectives
will make sense to anyone.

05

Figure 9. A slightly
enhanced model of quali-

ties-in-use.

Product semantics and use quality
Loéwgren and Stolterman (1998a, 1998b) has developed a set

of use qualities based on a fourfold model similar to the one
introduced by Ehn (1995). In the introduction to their book
(Lowgren & Stolterman 1998a) they talk about aesthetic,
ethic, function and structure. In this sense they are
premises for the rest of their writing, in the book as well as
in the article (Léwgren & Stolterman 1998a, 1998b). They
go on to define specific use qualities, as opposed to the four
perspectives, through examination of several interactive
artefacts. They identify social action space, tight coupling,
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transparency, interaction character, transformability, sym-
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bolic value, dynamic Gestalt, autonomy, intrinsic motivation and playa-
bility as use qualities.

Even though Lowgren & Stolterman wants to introduce a more
specific and genre-bound way of talking about use qualities, they assume
frameworks such as Ehn & Léwgren’s (1996), and Janlert and Stolter-
man’s (1997). The obvious difference is that Léwgren & Stolterman
speaks of actual interactive artefacts and the use qualities they identify
involve users, artefacts as well as contextual, cultural and social aspects.
In that sense they function as comprehensive descriptions of the charac-
ter of using the artefact, and also as an interpretative framework for a
product semantics.

Activity and artefacts-in-use

Turning to activity theory, the second notion of quality-in-use treated
here (Bannon and Bedker, 1991), implies that we need to look at software
and its qualities in the light of users operating information technology.

These operations, which allow us to build houses or do nursing without
thinking consciously about each little step, are often transformed actions
— that is, we conduct them consciously as actions in the beginning.
Through learning we transform them into operations, but in encounter-
ing changed conditions, we may have to reflect on them consciously

again, and thus make former operations once more into conscious actions.
Bannon & Bedker 1991, p 242

Thus the qualities that arise in use are manifested most often, and maybe
most desirably, through operations, but also through conscious actions.
These two disparate situations demand that we develop software that
shows high quality in both. This implies that we might have to work with
different sets of qualities for different situations, which both are prevalent
at the same time. The most significant situation is when something
»unexpected» happens. The user wants to get back into operating the sys-
tem, and at the same time learn about that new situation and whether
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that can be avoided, if it is a better way of operating the software, ez cezera.
The context in which the operation or the conscious action appears is an
important aspect to investigate in pursuit of the qualities that matter in
use.

Activity is what gives meaning to our actions, though actions have their
own goals, and the same actions can appear in different activities.

Bannon & Bedker 1991, p 242

We might never understand that a piece of software is inefficient to use if
we just look at the software out of its context. Exactly because the out-
of-context user might not use it differently from the intention of the
designers. The software has been thoroughly evaluated and developed
toward this intention.

In order to be able to look through this we need to look at the praxis
of the user, because that praxis is the main shaper of our way of seeing
computer applications, as opposed to individualistic needs and under-
standing. We need to do more than just psychological analysis; integrat-
ing social relations, division of work, ez cetera (Bannon & Bedker 1991).
This puts evaluations of customer satisfaction and usability in quite a
different light. It also provides the value-based definition of quality
(Garvin 1984) with means of establishing and evaluating what is valued.

Artifacts, in a human activity framework, have a double character: they
are objects in the world around us, which we can reflect on, and they
mediate our interaction with the world, in which case they are not them-
selves objects of our activity in use.

Bannon & Bedker 1991, p 242

There is a risk, when focusing differences between practices as Bannon
and Bedker does, to miss out on similarities between artefacts in different
practices, and thus act conserving. But it puts forward the user in every
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situation of use, and thus forces us to formulate a conception of the user
both in general as well as in particular.

Bannon and Bedker also root their position in mediation and toolness.
Quality-in-use in those cases easily ends up discussing break-downs and
transparency.

Bannon and Bedker mentions the physical conditions, the handling
conditions, and the operational conditions, as ways of focusing on how
the computer application appears to its user in use. As with Ehn & Low-
gren’s quality-in-use concept, the mediated action consists of an irreduc-
ible tension between user and I'T-artefact, which does not lend itself to
transcendence through concepts such as praxis or activity.

Draft synthesis

To sum up the treatise, a draft synthesis of use quality will be presented.
Itis the view of use quality which I hold with all its limitations and biases.
I have developed it over a period of five years as a deep study of theory of
use quality, as a reflective practice in parallel with the empirical work, as
a basis for developing and holding master’s level Hc and interaction
design courses, on my own and in collaboration with colleagues.

I'will not go into any lengths on these different uses, or aspects from
which one might look upon an interactive I'T-artefact. I believe that if
one excludes one of these, we no longer look upon the artefact as an inter-
active I'T-artefact.

FUNCTIONAL. The functional perspective has to do with the pur-
pose of the artefact and the functionality it provides.

ETHIC. The ethical perspective has to do with how people, based on
an ethic, choose to use or refrain from using an artefact in specific ways.

AESTHETIC. The aesthetic perspective has to do with the aesthetics
of the artefact.
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POLITICAL. Thepolitical perspective has to dowith how the artefact
is used in a process of change or persuasion in order, e.g., to change the
operations of a business.

TECHNICAL. The technical perspective has to do with how the arte-
fact is constructed or how other technical artefacts can relate to the arte-
fact.

sociaL. Thesocial perspective has to dowith how the artefactis used
for social purposes. It is distinguished from political use mainly because
political use is intentional, while social use does not have to be.

sYMBOLIC. Thesymbolic perspective has to do with how the artefact
is used for symbolic purposes, or ascribes symbolic value.

PUBLIC. The public perspective has to do with how the artefact is
used for public purposes, such as presentations, demonstrations, ef cefera.

LEARNING. The learning perspective has to do with how users and
teachers can use the artefact for learning purposes.

Depending on the situation in which these are discussed, used as descrip-
tors, used as interpretations, you have it, who is participating in this
activity, and for what purpose the activity is being performed (for decid-
ing on a character before conceptual design, for producing a request for
tenders, ef cefera), what genre of interactive artefact is under scrutiny,

et cetera, these different use qualities will change their role, their meaning
and their importance. There will not be a super position from which one
might say something about a general use quality, all statements always-
already is situated in one or several of the above mentioned. Super posi-
tions might be taken by individuals participating, in the sense that they
take command of the languaging done in the process of discourse, such
as taking the problem formulating initiative, or keeping the preferential
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right of interpretation. These discourses will be powered by conflicts and
dissensus, and an inclusive mind set is necessary to balance the discourse
and to avoid breakdowns, and stalling processes.

Compelling pictures are best made of this synthetic image when con-
structing models for specific purposes. Such as when presenting a soft-
ware engineers working view for a specific artefact; s/he is in the middle
of aspecial technical use of the artefact, its construction, a position in the
life-cycle of the artefact with its own limitations, just as other positions

present their own limitations.
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Srom 4 33” by John Cage.

Empirical context

The researcher participated over a period of four years in two development projects.
The first, explorative, in close collaboration with consultants, wMm-data, and a
bank, sps. The second, intervening, in a collaboration with the same bank, after a
fusion with another bank called rsB. In both projects the researcher’s role was to
act as a usability expert and a researcher.

Referring to the schematic

p1?ture Presented m. CHAPTER 03 Claims Reflection  Figure 10. Highlighting the
this section deals with the boxed . focus of chapters 06
Questions Answers . ugh1o.

process and parts.

THEORY.

)

Using Word

‘ = .
Within the scope of the first &
project an explorative empirical : C

investigation was performed.

The consultants had developed a training program for Word users at the bank, and
both parties were interested in knowing how the training could affect usability. The
bank was performing a major change of platform, from a main-frame/terminal
heavy environment into a Windows/network environment. A project group had
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formed to define and assess the training programs developed, into which
I'was introduced as usability expert and researcher. The project manager
was employed at the bank. While collecting material through contextual
interviews and questionnaires, I tried to satisfy this knowledge interest
and at the same time developing an understanding for use qualities. The
expected contribution would be the tentative model, comparisons of pre
and post learning assessments of usability and proposed use qualities, and
proposals for use qualities. These were expressed in a tentative model,
which was supposed to be used in later stages of the empirical work. See
I11.07 EXPLORING USE OF WORD.

Between projects

Between the projects two major changes took place. First, the consul-
tancy could no longer internally motivate their participation in the
research project, although the interest in its results was still high. Sec-
ondly, the bank, sps, merged with another bank, Fs, into the bank Fss.
Continuity, with regard to the research process, was secured through the
project manager from the bank, who continued being devoted to the
research and development aims.

Using the teller system

Within the scope of the second project an intervention empirical inves-
tigation was performed. The system chosen for study was carefully
selected. With the change into a Windows/network environment, a new
general platform for bank applications was developed, GP2000. On this
platform a basic sales support system had been developed, and part of
that was the teller system, handling all cash transactions. When merging
with Fs there had been taken a decision to introduce the teller system
from sps at all local branches. So users of the teller system needed two
kinds of training. The old sps users needed to refresh their knowledge,
and learn about the Windows specific ways of doing things, while the old
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Fs users were introduced to a totally new teller system, although cash
transactions at the teller’s desk of course was nothing new. So, we choose
a central system for banking business, that was not a back office or sup-
port system, with a fair amount of users needing to learn the system but
not the bank concept. Other systems that could have been scrutinized
was aloan advisor system, the NT operating system, ez cefera. These could
not meet the criteria that the teller system would. The bank had devel-
oped aweb based course for the teller system at the bank, and were inter-
ested in trying to increase the learning product’s quality, especially with
regard to how it contributed to the use quality of the teller system, to
learn about use quality, as well as trying to design from a use quality per-
spective. A project group was formed, consisting during the first empir-
ical steps of three learning developers and two usability experts/
researchers, and during the last empirical step three system developers
joined the team.

As a first step we utilized the tentative model from the explorative
study and remodelled it together with the learning developers in order to
reach an operationalised model fit for describing use qualities for the
teller system. Together with the practitioners we chose a small set of use
qualities that would be used to redesign the teller system course. The
expected contribution would come from the modelling process, with sev-
eral consecutive tentative models, resulting in one model used for the
redesign of the teller system course. Other expected contributions would
be the perspective put on use qualities by the learning developers, the
possibilities of using a model developed for one kind of use as a basis for
amodel for another kind of use, the appropriateness of the concept to the
learning developers, and experiences from using a model or parts of a
model to do interaction design. See 111.08 MODELLING TELLER SYSTEM
USE, THE FIRST ROUND.

As a second step we collected field data from users who had followed
the redesigned training program. We visited them before and after train-
ing, trying to understand their use of the teller system in their daily work.
The field data was again modelled by the researchers. The expected con-
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tribution would be a focused study of the chosen use qualities for the
redesign of the teller system course, the use qualities identified as well as
the model/s created. See 111.09 TELLER SYSTEM USE.

As a third step the larger team modelled the field data. The expected
contribution would be the different perspectives put on the material by
the different group members (learning developers and system develop-
ers), the appropriateness of using field data in a group like this to model
use qualities, the reiteration of earlier model/s, and the new model/s pro-
duced. See 111.10 ASSESSING TELLER SYSTEM USE, THE SECOND ROUND.

Notes on reading this section

The section is divided into four chapters, corresponding to the four
different empirical investigations performed. Quantitative material has
been included where appropriate.



Everywork of art can be evaluated, in part, asratio between that
which is intended by the artist and not expressed in the work, and
that which is unintentionally expressed by the work

Marcel Duchamp from The Interactive Art Gambit (“Do not
run! We are your friends!”) by Ken Feingold

Exploring use of Word

This chapter describes an explorative empirical study. It is the first in a consecutive
row of studies shifting between studying use and modelling use.

Setting

The project was ajoint effort with wm-data and Sparbanken, sps (before the fusion
with Foreningsbanken, after which they were called FéreningsSparbanken, rss ).
wM-data designed and gave a Windows family training course for the employees
at the sps-bank, with the goal that the employees of the bank would be able to get
a ECDL, a Pcdrivers license promoted by the EEC.

The r-environment had been heavily dominated by terminals, both at the
counter and for most back-office functions. A few years earlier there had been a cut-
down of the centrally administered documents, in favour of an electronic billboard
system. Now the bank was about to change the user environment into a pc-based
environment, a platform called p2000. To ensure a consistent lowest level of com-
petence, the EcDL was included in the introduction of the Gp200o0.

The idea was that the users should first of all get a Pc to use at home, and then
later get a P at their desk. Some of the users in the study did not use their pc at
home, partly because it was too hard to install. When the pc arrived at their desks
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only parts of the applications that had been planned to be provided
within GP2000 at that time were up and running.

wM-data designed and produced a traditional course as well as a cD-rROM
based training program, among which the users could choose what they
telt suited them best.

It was decided that among the different courses in the course package
the project’s efforts would be focused on the Word training.

Purpose, character and role

The research purpose in the project was to explore and modify the exist-
ing description of usability as a model of use qualities. The practitioners
goal was to gather experiences about evaluating the effects of the course
through assessments of use quality.

Methodological issues

The users participating as informants in the explorative study were all
part of the same traditional course group, and had some experience of pc-
use, so the shift in technology would not be the main effect on the use
qualities.

To be able to study changes as well as explore variance in the use qual-
ities a pre/post design was performed. The study performed before train-
ing occured the week before the course started, and the study performed
after training occured approximately six months after the course ended.
Eight users participated in the use study, seven of which answered the
questionnaire.

Choice of qualities under study

In order to explore use qualities in the light of the course there was a need
to combine the theoretical framework with the actual goals of the course.
Documents from the instruction design, discussions with the instruc-
tional designers, company information about the training as well as dis-
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cussions with the people responsible at the Bank was used to specify the
use qualities of interest for this specific project.

From the theory framework (cf. sEcTION 11) and the specific project
eleven use qualities were identified and selected for investigation.

COMPUTER SELF-EFFICACY. Computer self-efficacy comes from
Bandura, and means how confident a user is to achieve a certain goal by
using a computer. (e.g. Busch 1994, Harrison & Rainer 1992, Compeau

& Higgins 1995)

RELEVANCE OF USE. Thiswasone ofthe goals stated for the course
(for 2000 a similar goal was formulated). The users should experience
the use of Word as being relevant to their work (Lowgren 1993)

EFFICIENT TASK. Thiswasanother goal stated for the course. The
users should be able to solve their tasks within a short period of time. (for
GP2000 a similar goal was formulated) Similar goals are found in most
usability oriented evaluation methods (e.g. pssuq (Lewis 1995), sum1
(Porteous, Kirakowski & Corbett 1993), Lowgren 1993, Trumbly, Arnett
& Martin 1993)

PROBLEM-FREE TASK. Thiswas another goal stated for the
course. The users should be able to solve their tasks with few problems
or errors. Similar goals are found in most usabiltiy oriented evaluation
methods, (pssuq (Lewis 1995), sumi (Porteous, Kirakowski & Corbett
1993), Nielsen & Molich 1990)

CORRECT TASK. Thiswas another goal stated for the course. The
users should be able to solve their tasks producing a correct result. (for
GP2000 a similar goal was formulated)

o7
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MOTIVATION TO USE. Thecourseshouldincrease the user’swill to
use Word in their work. (for Gp2000 a similar goal was formulated) (Sein
et al 1987, Allwood 1991, Bostrom e# a/ 1990, Olfman & Bostrom 1991)

MOTIVATION TO USE FOR MORE QUALIFIED TASKS. The
course should also motivate them to use it for more qualified tasks (course
goal). (for GP2000 a similar goal was formulated)

THE TIME SPENT IS WELL SPENT TIME. The timein frontof
the computer should be experienced as well spent (course goal). (for
GP2000 a similar goal was formulated)

THE TIME SPENT WITH CUSTOMERS IS QUALITATIVELY
BETTER. The time spent with customers should be experienced as
having higher quality (course goal). (for Gp2000 a similar goal was for-
mulated)

PERCEIVED SAFE USE. The usershould feel confident using the
system (course goal).

PERCEIVED SHORTCOMINGS. The system should not be experi-
enced as one having a lot of shortcomings, or serious such (course goal).

What we primarily expected was that computer self-efficacy were to
behave in a similar manner as we saw subjectively perceived usability do
in the pre-study, FRAMING A PARADOX in 1.02. That is, we expected a cor-
roboration.

The other use qualities were more or less under exploratory scrutiny.
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Conducting

Data collection

Two data collection methods were used in the pre-study as well as in the
post-study. The main qualitative part was collected in a use study,
through observations. During the use study the users were asked to
answer a questionnaire, mainly intended to be used as a probe for analysis
of the qualitative material.

Use study

I took part in the user’s work approximately one half day per user, taking
notes, asking questions, trying to uncover use qualities. The use study
was transcribed, and then sent to the informant, who in turn commented
on the protocol. A follow-up telephone interview was performed to clear
out mistakes, misunderstandings and to provide with answers to follow-
up questions, from me as well as the informant. The new protocol was
sent to the participant in order for them to provide comments or agree
that the protocol according to them was a good description of that par-
ticular half-day at their work.

Questionnaire

For the construction of the questionnaire (see APPENDIX 1) experiences
from Holmlid (1995a) was used, as well as influences from pssuq (Lewis
1995), suMmi (Porteous, Kirakowski & Corbett 1993), 150 e cetera. The
main purpose of the questionnaire was to guide the explorations into the
qualitative material, therefore the rigour in questionnaire design was less
than would be expected from a questionnaire to be used as the sole
empirical material to be investigated.

For the measurement of computer self-efficiacy the questionnaire
from Compeau och Higgins (1995) was translated into Swedish before
use. As a pilot the first version of the questionnaire was distributed to
three colleagues at the department, one of which bilingual, who com-
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mented on the questionnaire. The questionnaire was rewritten, and once
again distributed to the three colleagues.

For the measurement of the other qualities several sources were used
(pssuq (Lewis 1995), sumi (Porteous, Kirakowski & Corbett 1993), Mar-
tocchio & Dulebon 1994). Questions from all these sources were col-
lected and grouped, and a smaller set of questions were used for the
questionnaire. Apart from computer self-efficacy, questions referring to
one quality were as far as possible not placed as a group on the question-
naire. In total the questionnaire finally consisted of 35 questions, 1o for
computer self-efficacy and 25 for use qualities, all fitted onto one sheet of

A4 paper.

For each statement a Lickert-scale was used to enable the users to indi-

cate whether they disagreed or agreed to that specific statement; for self-
efficacy a ten point scale, and for use qualities a six point scale. Similar to
the csE questionnaire used (Compeau och Higgins 1995) all factors were
coded in terms of their strength and their magnitude. The strength was

calculated as the sum of the answers given for a specific quality. The mag-
nitude was calculated as the number of positive answers.

Descriptive statistics

As there were only seven participants answering the questionnaire
descriptive statistics will be presented promptly, and then the discussion
will take over. The statistics given will provide the reader with a possibil-
ity to assess the plausibility of the analyses in the next section. The sin-
gular use qualities studied will not be presented here, other than when
needed for the discussion, although the total use quality factor will. The
full set of descriptive statistics is provided in APPENDIX 2.

The presentation of statistics for computer self efficacy follows Com-
peau & Higgins (1995). The median is given as the prototypical value, the
mean as a means for understanding skewedness, the magnitude is a
measure of how many questions were answered with a “yes”, and the
strength how strongly the informants agree, i.e. the sum of the ratings.
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BEFORE THE TRAINING PERIOD. Theinformantsanswered the
questionnaire the week before the training period. In TABLE 3 the data for
computer self efficacy collected before the training period is reported.
In TABLE 4 the data for use quality collected before the training period is
presented.

Table 3: Computer self efficacy before the training period

| Self efficacy | Median Average Magnitude Strength
AR 7,00 6,40 9 64
YH 4,00 4,40 8 44
SS 7,50 7,70 10 77
MS 10,00 9,40 10 94
YY 6,50 5,20 9 52
JL 8,00 7,20 10 72
GS 5,00 4,20 10 42
GROUP 7,00 6,36 66 445

Table 4: Use quality before the training period

Use quality Median Mean Sum

AR 2,00 2,92 73,00
YH 3,00 3,32 83,00
SS 2,00 2,96 74,00
MS 3,00 3,20 80,00
YY 2,00 3,04 76,00
JL 2,00 3,12 78,00
GS 4,00 4,00 100,00
GROUP 3,00 3,22 564

o7

103



o7

104

EXPLORING USE OF WORD

AFTER THE TRAINING PERIOD. The informants answered the
questionnaire approximately six months after the training period ended.
In TABLE 5 the data for computer self efficacy collected after the training
period is reported. In TABLE 6 the data for use quality collected after the
training period is presented.

Table 5: Computer self efficacy after the training period

| Self efficacy I Median I Average Magnitude Strength
AR 9 8,2 10 82
YH 8 7,6 10 76
SS 9 8,9 10 89
MS 9,5 9,2 10 92
YY 7,5 7 10 70
JL 7 6,9 10 69
GS 6,5 6 9 60
GROUP 8 7,69 9 538

Table 6: Use quality after the training period

Use quality Median Mean Sum

AR 1,00 2,64 66,00
YH 2,00 3,12 78,00
SS 2,00 2,88 72,00
MS 3,00 3,40 85,00
YY 3,00 2,76 69,00
JL 2,00 3,04 76,00
GS 4,00 3,76 94,00
GROUP 3,00 3,09 540

Analysis and interpretation

The first four paragraphs will be used for the interpretation of the quan-
titative material. The first two of these are straightforward analyses, the
second building on the first. The last two paragraphs are interpretations.
On PAGE 109 cont. the qualitative material will be analyzed and inter-
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preted. In APPENDIX 3 the citations from the qualitative material is col-
lected.

Failure to corroborate use quality increase
Just as in the paradoxical case in 1.02 there is no positive development in
the subjective rating of use quality. With a classical usability perspective,
with its learnability concept, an increase would have been expected, given
that the users in fact try to learn to use Word over the six month learning
period. Within such an interpretative framework the learnability, given
this context and these users, of Word would have been negative, or even
that the learning period had no learning effects.

From a pedagogical perspective, though, it would be impossible to
point towards such implications. Partly because the influential factors,
such as the change of contextual factors, are hard to control in studies of
effects of learning. And partly because there is no evidence whatsoever
that usability or use quality are meaningful measures of learning.

For the purpose of the investigation presented here, however, it suffices
to notice that the learning period and the learning process provide us
with factors having some influence on the measure of use. With a use
quality perspective the failure to corroborate any hypothesis of the effects
of learning on measures of use, will serve as a basis for reformulation of
what constitutes aspects of use quality pertaining to the learning to use a
piece of software.

Given that it is hard to show that usability increases when people learn
to use the products, and given that they in fact become more proficient
using the products, we have to draw the conclusion that it is highly ques-
tionnable to connect a learnability quality of a product to the increase in
usability. A products learnability need to be related to the work which it
is supposed to support, and not to abstract measures of usability
(Efficiency, Effectiveness, Satisfaction). Use quality and usability, as
expressed in this chapter, are no reliable measures of learning, they are
merely snapshot views of a complex web of dependencies, which are not
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readily catched even with the familiar notion of context, mainly because
of its passive and static formulation.

The influence of self-efficacy

Looking only at use quality would force us to conclude that the learning
period as a whole did not succeed in increasing the use quality. The Wil-
coxon signed rank test for the use quality factor shows a significant differ-
ence (W=3, N=7, p<0,05), a decrease, between evaluations.

The computer self-efficacy measure gives a partial explanation. There
is a significant interaction between the two factors computer self-efficacy
and use quality (aNova, F(1,8)=8,61, p<0,019) for users scoring low (less
than 64, which is the median score) in the pre assessment, see FIGURE II.

Even though the users from the beginning were not novices, there
seem to be a kind of »/ow-achiever» group which complicates the picture.
The weakness of usability vis-a-vis novices, as seen in 1.02, is transformed
into a weakness of the use quality construct vis & vis low-confident users.

The danger with the difference between the /ow-achiever and the high-
achiever becomes evident when looking at FIGURE 12. Here users are

Low achiever UQ
— — - High achiever UQ

Low achiever CSE

High achiever CSE

Before After
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100
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80 =
70
60 == -
50 Low achiever UQ
— — - High achiever UQ
Low achiever CSE
20 ] High achiever CSE

Before After

grouped into a low and a high achiever group looking at the two assess-
ment occasions as “different” groups, which is the most common way
when assessing usability across competence groups. Without looking at
the specific values it is obvious that the difference between the two ways
of looking at the data provide different sets of conclusions about a sys-
tem’s use quality, and how it changes over time.

Self-efficacy and training influence ratings of use quality as well as usa-
bility, especially for low-achievers. This makes it more difficult to evalu-
ate usability of a piece of software across groups of competence and
confidence. With novice or low-confident users usability and changes in
usability might even be over-rated.

The novice case is well established as a design consideration, while
low-confident users yet is not, although Kirakowski & Corbett more
than a decade ago pointed out the importance of self-efficacy (Kira-
kowski and Corbett 1990).

o7

Figure 12. Use quality and
computer self-efficacy dif-
ferences between before
and after assessment (high
achievers scoring higher
than 64 on CSE)
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To get an accurate picture of the usability of a product we need to
know the level of efficacy and training received. Self-efficacy seems to
influence subjective ratings of use quality. The effect supposedly is differ-
ent between users with a high computer self-efficacy and those with a low
computer self-efficacy and over learning periods.

It is hard to define a traditional usability criterion that relates closely
to computer self-efficacy. However, use qualities where confidence is an
important aspect can be formulated.

These two findings will now be put in an interpretive perspective.

The idea of the value-added

One possible reason for the interaction of the Jow-achievers could be the

source of their use quality rating. With a low confidence, in the beginning
of a change process, the conception of the value-added the software will

bring will be based more on the internal marketing of the software than

on your own experience. When the piece of software is put to use during

the learning process, the user gains a more realistic idea of what the soft-
ware can do. It does not mean that the piece of software is less usable for

the low-achiever, only that s/he has a more realistic view of its role in his/
her work.

Yet another interpretation would be that they have got this wonderful
idea of what the software is supposed to be able to do for them, but they
are not that confident that they can achieve that with the software. After
the learning process they realize that the picture they had was exagger-
ated and that to the extent that the software is a useful tool to them they
are confident using it.

Low-achievers show an extra-certain use quality before training and a
(more) certain after training. They also drastically change the ratio
between computer self-efficacy and use quality.

The high-achievers have a fairly stable certain quality, maybe inde-
pendent of their computer self-efficacy.
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The mix between user’s own judgment and what they have been told
is important to assess. Low computer self-efficacy users will trust what
others say, while high computer self-efficacy users are confident enough
to trust themselves. The effect supposedly differs between different levels
of computer self-efficacy and computer experience, and with how the
internal marketing is carried out.

Usability focuses on the product as a constructed artefact, and does not
easily integrate management information about the product within a
specific context, as a factor. Neither is the mixed-conception easily inte-
grated. With a use quality perspective these factors can make a difference.

A reflection on useful vs. usable
For the low-achievers the piece of software promised to be usable, but
turned out to be useful. They learned that the software, although being
more efficient after training, did not bring the added-value to the cus-
tomer as easily. Had we tried to find out what would make the software
useful to the individual user, the questionable learnability could have
been avoided.

Usability measures need to be based on usefulness for the purpose of
studying learnability and changes of use quality or usability over time.

After this walk through of the quantitative material, the attention is
turned towards the qualitative material. Two main concepts were iden-
tified, which are subsequently presented.

What precedes use
From the qualitative material a complex category rose, with some linkage
to the quantitative material. In many field notes one will find entries
expressing an »ante-use», such as in

YH takes a telephone call. Takes notes on a post-it . The tele-

phone call is about taking over a loan from another bank. (1]

In most cases they would pass as preparations, or problems with tech-
nology integration, or a user preference. The interesting question is not
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to ask oneself what he is preparing, but why he is preparing (those
things). He is preparing because he has an expectation (and knowledge)
of what will or may be needed in use later on to achieve his goal.

The technocentric answer to the same question, that the machine isn’t
fast enough or isn’t voice controlled, is of minor interest. In the techno-
centric arena, unless we merge with our computers, there will always be
something that precedes use, which is based on expectations on and
knowledge of/about future use.

A lot of things can be solved over the phone, especially the collec-

tion of facts. (2]

Another side to the preparations theme is to plan when to use a
specific software, or not to plan:

1t is possible for X to run Windows and Application B at the

same time, but has to reboot to be able to use Application A.

“Then one should plan things. But when if feels cumbersome, you

Just don’t do that.” [3]

In the name of being efficient at work, and all too well knowing about
how much time and effort it takes to reboot, he wants to plan the use of
the different applications, so he does not have to reboot the computer
several times a day. As an example this is very appalling, and drastic, but
in its more subtle senses the planning theme occurs over and over again.
How long time does it take to start an application several times a day; or
put in a hardware perspective — how much memory and process speed is
needed not to notice whether an application starts or has been running
all the time?

Yet another part of the preparations theme has to do with the cus-
tomer being prepared. In this study the clearest example of someone
being prepared for doing banking business was a customer marching in
with a newspaper clip as a basis for discussions.

However, »ante-use» seem to be more complex than that. It is also about
expectations of use, actual, future or imagined.
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She does not use the Help a lot. “I don’t have time. And by the

way what’s written there is often lame.” [4]

This is what she states when working with me as her trainee. A split
second later she decides to open the help function.

She starts the help function... “Well, as a matter of fact it is not I

see now”. [5]

She had this idea of what to expect from the help function, based on
earlier use or what others told her. The surprise with which she realised
that the help actually can help was impossible to catch in the protocol.
This “idea of what to expect” goes beyond the traditional mental model
conceptions. Sometimes it seems to be a kind of genre established limi-
tations; many producers does not try to do anything else than what she
expected from the beginning.

Even when you want to do something out of the ordinary or some-
thing related to the ordinary but with some kind of special purpose you
go by your expectations.

X has got a case on his desk which involves to call in and pay off

a prematured loan, and the computer supported process does not

do the trick correctly (the customer should not pay the compensa-

tion for interest-rate difference), and the manual form available

is not suited for doing the job. (6]

The ordinary procedures does not suffice, only because it is impossible
not to send an invoice for the compensation for interest-rate difference.
The expectations lead wrong.

So X is looking for help from a colleague. X & C come in with an

instruction for how to do it. C reads the instructions and X per-

Jforms the actions. For every action X comments “But it is a loan

contract” It jumps over that part” It’s a renewal”. When all

actions are performed there is a print out, which is correct, and

all the extras needed for this specific transaction were available.

The printout routine was hidden under “Ordering a promissory

note’, which this wasn't (they wanted to pay off a prematured

loan). [7]
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Contrary to expectations they were supposed to start out as if they
were to subscribe to aloan. X comments out of his preconception of what
they were supposed to do, while C told him what steps to take for this
special case (a general offer to pay off a prematured loan and renew the
loan at a lower interest rate, which means that there were a lot of loans to
do this for).

As such, for them the instructions how to perform the task acts as a
ante-use; someone has used this before and documented how to do it
regardless of expectations.

Knowledge of a future use also precedes use. The following two examples
report on failures, i.e. there was a lack of knowledge.

The notes on the paper from an earlier phone call does not suffice.

G thought that she had done an account, but there is nothing for

that customer. (8]

She knew she needed an account to be able to perform certain things
for the specific customer. She remembered the talk as one where she also
made an account. With the notes she had after the conversation she could
not make a new account.

1t is problematic that you do not know where to find a specific

screen, a chain of screens efc. This is what a clerk should be good

at. Not to have to search, to know where fo find. [9]

This clerk is in fact speaking about professionalism and the use of
technology. He believes that one main competence of a clerk is to know
how to utilize the computer tool they are provided with. Today, though,
he does not feel that this is the case.

In the extension of this there is the classical divide between knowledge
in the head and knowledge in the hands, as well as where the responsi-
bility for knowing things should be; at the computer or with the clerk. In
the following example the clerk make it absolutely clear that he is the one
with the expert knowledge, he will be responsible for the calculations
made, and that it is important to engage with the tool as well as the mate-
rial to be able to do that.
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It is good to do things by hand. If it was done automatically,
there’s a risk you wouldn’t be as meticulous. You got to have a feel

Jor certain things, which means you need to work with them” [10]

Another more far-reaching example touches on the installed base, or the
investment made in earlier use. It links the use today to similar uses, in
this case regular such, years ahead.

“We must se the same ground for our calculations every year.

Otherwise it becomes very complicated to go back all those years

to present new comparisons on new basis.” [11]

It is also quite obvious that ante-use is not limited in time. The tradi-
tional use or usability perspective limits a task to a specific time frame.
But ante-use introduces the possibility of analysis of use where there is
no specific point in time where you can objectively say that the use starts.
You may agree on a time frame within which activities of sufficient inter-
est lies. Still, there is no exact starting point, only a continous shift
between use and ante-use.

AL saves the protocol. She writes down the file name for later

reference on the note she used before fo write down the civic regis-

tration number. [12]

Surprise and confusion
This pair of use qualities first entered the analysis through Holmlid
(1997¢), and then was developed further in Holmlid (1998). The analysis
made here takes these at its starting point, and tries to isolate to the
empirical material from the study performed here.
AS is writing a protocol. She formats with the toolbar while she
is writing. She adds a tab with the ruler ‘I learned that at the
course” The tab is a center tab. AS continues to write. Discovers
the faulty tab, tries another one “I'll do like this”. Tries to change
the tab kind. Continues to write. Still a wrong tab. Messes about
with tabs, margins, insets etc. Finds the Undo-list by mistake.
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“This is good!” Undos most of what she’s done and starts fo write

anew. [16]

AS is confused at first. She learned how to do tabs at the course, but
clearly does not remember it too well. So she changes use strategy and
explores other ways of getting it the way she wants. This is most com-
monly called trial-and-error, but here the term exploration will be used.
Then she finds the undo-list and is surprised. All the problems and solu-
tions are related to her actions and not at all with the content of her work.
She has a goal to achieve, but does not have the manual skills to perform
that.

698 difference... if I make this positive... What? .. Why doesn’t

it react to that.. Right, Closing balance... Diffference to

what...Ob yes, it’s this one I need, now I get it.” [13]

This example is a contrast to the previous. Here it is the contents, or
framework, of his work that is the root cause for confusions. Or rather
how the Excel-template he uses for calculations performs with regard to
his expectations on how to perform his tasks. In this case he is doing the
same kind of task every month, and it is important that the result is cor-
rect. Differences not accounted for are downright bad, and need to be
cleared out, solved or explainable before the work is done. So he is first
of all confused that there is a difference at all, and tries out a solution.
Which does not work. So he explores some more, trying to understand
the calculation conceptually. Then is surprised when he finds the “one I
need”.

1t is problematic that you do not know where to find a specific

screen, a chain of screens efc. This is what a clerk should be good

at. Not to have to search, to know where fo find. [9]

In this example the clerk is reflecting on the vast structure and func-
tionality provided by the systems they use. What he also is saying is that
a clerk should not spend their time with the customer exploring the sys-
tem to find out how to do things; i.e. not to act confused.

An example of a case where there is a large amount of exploration, for-
tunately without a customer at the desk, is the following:



ANALYSIS AND INTERPRETATION o7

X has got a case on his desk which involves to call in and pay off

a prematured loan, and the computer supported process does not

do the trick correctly (the customer should not pay the compensa-

tion for interest-rate diﬁ%renfe), and the manual form available

is not suited for doing the job. [6]

So X is looking for help from a colleague. X & C come in with an

instruction for how fo do it. C reads the instructions and X per-

Jforms the actions. For every action X comments “But it is a loan
contract” It jumps over that part” “It’s a renewal”. When all

actions are performed there is a print out, which is correct, and

all the extras needed for this specific transaction were available.

The printout routine was hidden under “Ordering a promissory

note”, which this wasn’t (z‘/]ey wanted to pay off a prematured

loan). [7]

X is confused that the instructions lead them another way than the
ordinary (subscribing to a loan instead of paying off a debt), surprised
that a part of the loan contract is skipped automatically. Before this epi-
sode X had been trying to find out how to pay oft this specific loan in sev-
eral other ways, such as with a form.

1§



The ratio of what unexpected things the audience does when they
become participants, and which expected things they do not do at
all

from The Interactive Art Gambit (“Do not run! We are your
friends!”) by Ken Feingold

Modelling teller system use,
the first round

This chapter describes the transformation of the tentative model from the explor-
ative study into a practitioner appropriate model, as well as the priorities set for the

redesign of the teller system course.

Setting

The project started out as a direct continuation of the project in 111.07. Along the
way, project realities and the participating organizations changed.

The project was an eflort of Fs-bank. Within the new general platform a new
teller system was developed. After the fusion between the two banks the users had
experience from two different teller systems. The newly developed was based on
one of them and took all codes and short-cuts from that. There was a need to
develop a course that both gave the experienced users an introduction to the new
way of working, as well as giving the inexperienced users a possibility to learn the
teller system.

A course had been developed earlier, highly modularized so as to give the user

the opportunity and possibility to choose what s/he wanted to learn.



METHODOLOGICAL ISSUES

By now the research perspective was driven by two research colleagues
with similar interests, enabling a higher degree of involvement and par-
ticipation without losing the stability of data collection.

A project group was formed, led by the same project leader as before,
with the two researchers, the bank employee who had developed the con-
tent of the existing web based course, and the developer who had took
care of the implementation of the course.

Purpose, character and role

The purpose of this study was to discern whether the education designers
could and would make sense of the use qualities developed during the
firstaspect. The means of performing that kind of modelling was to rede-
sign a learning environment on the basis of their understanding and pri-
oritization.

Methodological issues

The development work was performed in a workshop format. The
strength of workshops is that they are limited in time and space, and give
several individuals the opportunity to participate in all activities encom-
passed by the workshop. The weakness is that participants need to bring
all ideas and activities to a specific occasion during which they might not
be at their best, and all the traditional group aspects, such as group think,
formation of oppositions within groups, e cetera.

Although being active participants in the design group the researchers
were acting as usability experts and interaction designers, whereas the
training professionals acted as training experts and bank experts.

o8
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Conducting

Data collection

Experiences were collected in a workshop format. Basically two kinds of
workshops were performed, use quality workshops and design work-
shops. Over the 13 months this process lasted a total of 14 workshops were
held, of which 7 were use quality workshops. The two kinds of workshops
were not clearly distinguished for the project group, and the main differ-
ence between them were that during design workshops the goal was to
create and evaluate design concepts, whereas the use quality workshops
was aimed at formulating and prioritizing use qualities.

Use quality workshops
These workshops were led by one researcher and circled around tran-
scripts from use studies, and the charting out of use qualities done from
these and from readings. The project group discussed relationships
between different qualities, as well as what the different use qualities
meant, and whether the individual use qualities could qualify for direct-
ing design of a course material for the teller system. The project partici-
pants were encouraged to identify and link use qualities, based on the
material or on their own experience.

The goal for the last workshop was to identify a few qualities that
could be used as a design base for the on-line course material that was to

be developed.

Design workshops
These workshops were led by one researcher that acted as designer and
circled around design concepts based on the use qualities chosen in the

use qualities workshops.
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Analysis and interpretation

The analysis and interpretation given here is mine, where nothing else is
stated explicitly.

Collecting use qualities

Possible use qualities were collected from several different sources. The
resulting large number of possible qualities forced the project group to
focus on those qualities that seemed to be most central.

The original use qualities were developed for a Word-course, we first
decided to work on an NT-course, but for project reasons shifted to the
teller system course. In this process a wide array of use qualities was iden-
tified, from which we chose a small set. This non deliberate explorative
process colours the interpretation, with a high degree of initial diver-
gence.

A large part of the material were put together in a box diagram (see the
sections on modelling). The individual parts were grouped and linked
together in a way supported by empirical material as well as readings.

The abstract model
The first preliminary model constructed consisted of four parts; System,
Task, Organisation and User (see FIGURE 13). They were supposed to be
used as a definition space for any
kind of use, be it a learning use or a
productive use of a technology.
The model was generated through
an abstraction process from several
other models (Martocchio &
Dulebohn 1994, Sein, Bostrom &
Olfman1987, Cotterman & Kumar
1989, Bostrom, Olfman & Sein
1990, Busch 1994, Olfman & Bos-
trom 1991).
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The idea was that a productive use or a learning use would be different
ways of utilizing the same resources in the model. A strength of such a
model is that the four areas are clearly inseparable. Any kind of develop-
ment could be described within the same framework. So, if one needs to
train our users in using technology in order to perform their tasks with
higher accuracy within the given organisation, we focus on those issues;
but it makes it possible to evaluate whether it would be a better idea to
change the organisation in order to provide the users with an environ-
ment where they are able to perform their tasks with the given technol-
ogy at a higher accuracy. So besides being a static model, it provides the
means of defining a development in step-wise changes. What is not clear
in this model is that organisation and task together structure the relation-
ship between the user and the system, i.e constrains and creates possibil-
ities.

The project group identified two weaknesses. First, productive use and
learning use are not divided in time and space. Sometimes they are, but
this is a matter of organisation or task structuring, not something relating
to the two kinds of uses. As a user you switch, consciously or uncon-
sciously, back and forth between production and learning all the time. It
is even questionable whether there is a clear distinction between the two.
Second, the practitioners immediately discarded the model as too gen-
eral to be workable.

The detailed model

The second tentative model used was based on specific items found in
earlier modelling material, in material where goals for the introduction
of the new systems were stated, ez cefera. They were collected and
reviewed during use quality workshops. These 46 items were in turn
structured and related to each other into the categories Computer Self-
Efficacy, Motivation, Work, Knowledge, Customer, Software, and
Course.

The practitioners felt this structured model to be more useful, and it
was used as a basis for the continuing activities. It was directly based on
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the Word-case, which was felt to be constraining, in the sense that we
were focusing on NT knowledge for the next step.

The more detailed model

The third tentative model used was based on specific items found in ear-
lier material, in course planning material, in material where goals for the
introduction of the new systems were stated. Allin all 45 such items were
identified and reviewed during use quality workshops, some examples
are; Eradicate fear for tools, Openness, Strengthened self-efficacy, Man-
ual skills, Responsibility for learning, Less problems. These were in turn
structured and related to each other into the categories Individual differ-
ences, Organisation, Work, Knowledge, Customer, and Learning.

The practitioners felt this structured model to be really useful, and it
was used to prioritize between the different qualities. Fifteen items were
identified as primary in relationship to the course goals. None of these
were under the headings Customer and Learning.

Project realities had us change focus at this specific point in time.
Instead of focusing on NT-knowledge we were focusing on using the

teller system as a case.

The really detailed model

The fourth tentative model used was based on the earlier modelling
work, but also on a workshop where we tried to find issues and define the
goals of using the new teller system. The result was a very detailed model,
97 items structured without headings. This in turn was used in a work-
shop to define a structure and formulate more general use qualities. The
resulting structure consisted of 4 categories comprising 30 items.

Putting the model together

The fifth tentative model used was the outcome from the fourth model
and its structuring. The structure was formulated as different kinds of
aspects of the use of the teller system. The resulting structure consisted
of 12 categories comprising 74 items. Especially one of the designs from

o8
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CUSTOMER CONTACT

Prim tool: SYNK (advisor system)

|:| D Sec tool: SYNK kassa (teller system)
Who: Advisor & customer

Where: Synchronized
(CUSTOMER Goal: Understand needs and goals

PREPARATIONS
Prim tool: the result \/
from SYNK

:

Expectations on,
knowledge of,
experience from

/_H

Sec tool: PREPARATIONS SYNK use.
Who: Customer Prim tool: SYNK

\Where: Office, home Sec tool:

Goal: Prepare to finish Who: Advisor

business Where: Bank branch

Goal: Prepare to finish business

Expectations on,
knowledge of,
experience from
SYNK kassa use

—

CUSTOMER MEETING
Prim tool: SYNK kassa

i[n Sec tool: SYNK
Who: Advisor & customer

Where: Same place or synchronized
Goal: finish with satisfied customer

\/

\

Figure 14. A model describ- the model became central for the project group. It described some of the
ing the different situations different uses to which the teller system is put when used in connection
of use for the teller system. to a customer (see FIGURE 14). In this model ante-use became an integral

part of the model of teller system use at the bank. All the uses identified
explicitly and implicitly stated in the figure was; The tool use, the ante-
use, the mediating use, the business effects of use, the use of a portfolio

of tools, the effective use, the use from the customer perspective, the cus-

tomer’s use.

I22



ANALYSIS AND INTERPRETATION

Choosing design priorities

During one workshop the practitioners were asked to single out the use
qualities of most interest or importance for the design of the Web-based
course. They chose ante-use, tool integration, and bank-customer rela-
tionship.

After presenting the modelling process the attention is turned to its
interpretation and results.

Transferring use qualities between applica-
tion domains

The input to the process was use qualities generated for another applica-
tion; Word. At first one would think that it would be hard to use them
for the teller system course material design. In the discussions with the
course developers it became apparent that the use qualities generated
were more related to the use of T at a bank, than being specific for Word.
Of course some use qualities were not of interest.

The use qualities collected for Word use originated from back-office
bank work, which led to a restructuring of the use qualities when used for
the teller system use by advisors and tellers. These changes were mainly
related to the production orientation of the teller system and the larger
degree of customer contacts that the tellers and advisors have.

Synthesizing different uses of the teller

As aresult of the workshops a process related model of the different uses
took shape (cf. FIGURE 14). At a quick glance the model seems fairly sim-
ple and intuitive. But it introduces two important aspects of use; the
preparations of the customer (left hand side), and the a priori expecta-
tions (right hand side). As such the model is not a process model, i.e. the
expectations side is not a feedback loop, but rather an indication that you
need to know how to use the tools to close a deal in order to use the tools
appropriately earlier, and make the best of preparations and have the cus-
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tomer make their preparations well. If one does not know that things
done before the closing of the deal might decrease efficiency, or whatever
other quality, is important in later stages of use.

The model might also look oversimplified. Anyone who knows what
it is like to work at a bank knows that the process is much more complex
than that. For every spot in the model there are perspectives that might
be taken, which makes the picture more complex.

Designing a course from use qualities of
the application

The choice of qualities resulted in changes in structure, content as well
as teaching methods for the course.

ANTE-USE. Using ante-use as a design factor was fairly straight-for-
ward in some senses. The order of doing things and what needed to be
prepared, and what could not wait being done even if it would look like
that. All training tasks that were not “atomic” got a new vignette written
for them.

TOOL INTEGRATION. The design for tool integration was pretty
straight-forward. For a task where several tools were to be used, the link
was made clear, and the choice of tool/s and their use in time and how
the different tools work together was clarified

CUSTOMER-BANK RELATIONSHIP. Thiswas carried through as
a constant focus on the customer’s bank business, and reminders to check
how good a customer the customer is. The course was divided into sets
of training tasks structured for different roles at the bank, such as a teller,
an advisor, or a manager.

Surprise & confusion
Designing the course to deal with surprise and confusion in use of the
teller system was a much harder endeavour. We decided that the goal of
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the course would be to decrease the occurrence of confusion, and provide
means of solving those occurring, as well as providing means of handling
surprises.

125



Everywork of art can be evaluated, in part, asratio between that
which is intended by the artist and not expressed in the work, and
that which is unintentionally expressed by the work

Marcel Duchamp from The Interactive Art Gambit (“Do not
run! We are your friends!”) by Ken Feingold

Teller system use

This chapter reports on the collection of material on the use of the teller system.

Setting

This is a continuation of the project presented in cHAPTER 08. The learning envi-
ronment was distributed to a few selected users.

Purpose, character and role

The purpose of the study was primarily to collect data for the assessment aspect in
CHAPTER I0, but also an effort to understand what was going on at the user’s sites
before and after training.

The main purpose of the project was to give the practitioners at FsB the possi-
bility to work with a material collected from their branches in order to have them
analyse the use quality content of the material. They also had another purpose: to
get an idea whether the course material was good.
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Methodological issues

The study was performed in much the same way as in 111.07. Users were
selected more carefully this time, partly due to the fact that there were
fewer users that had not already taken the course in its earlier version, and
partly because users with no earlier experience could not be included in
order to marginalize effects of the paradox (see 1.02) as well as related
effects seen in 111.07.

WEe also chose the participating branches carefully, trying to create a
mix of smaller and larger branches, as well as branches with a primary
background in both of the fusioned banks.

In order to screen participants computer self-efficacy the same ques-
tionnaire was used as in 111.07 before the use-study.

Conducting

Data collection

To be able to study changes in the use qualities a pre/post study was per-
formed. The pre-study was performed the week before the informants
took the course, and the post study was performed approximately six
months after that. Five users participated in the study.

The main qualitative part was collected in a use study, through obser-
vations, in the pre-study as well as the post study.

The branches approached were carefully selected, so that they had
employees which had not taken the earlier teller system course, and so
that a mix between different branches was achieved; both smaller and
larger branches, as well as with different origins before the fusion.

Five (2 male, 3 female) users participated in the pre-study, only four (2
male, 2 female) of them could participate in the post-study. They all had
earlier experience of using the teller system, and came from four different

branches of the bank.
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Use study

The researcher took part of the user’s work, taking notes, asking ques-
tions, trying to uncover use qualities. We followed them for an hour up
to half a day per user on two occasions (except for one of the users) and
took the role of an apprentice, trying to learn more about their work and
asking probing questions about the episodes that took place, simply per-
forming situated interviews. The clerks worked both as advisors with
booked customers and as tellers at the counters with “rushed customers.”

We wanted to cover practical, social, and aesthetic functions, and eth-
ical and constructional issues, and tried to answer the question of what
was important in the use of the teller system; what the use of the teller
system should be characterized by.

The transcribed field notes were then analysed by a project group at
FsB (see 111.10). Our own analysis of the fieldnotes followed a similar pro-
cedure, identifying relevant use qualities in the field notes and structuring
them for usefulness. However, our analysis was also informed by the
interpretations made in the workshops with the project group. We read
and re-read the field notes creating categories and tried to say what the
use of the system should be characterized by.

Questionnaire

A questionnaire was used in the pre-study, primarily to screen the
informants’ self-efficacy, but also as a possible probe into specific use
qualities. See APPENDIX I.

Analysis and interpretation

What precedes use

Before the actual use of an artefact, events and activities take place that
set the stage for the actual use. These events and activities are the ante-
use of the artefact. An example from the bank:
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A opens all windows and systems that might be needed during a
meeting with a customer. He believes that it is a matter of loans

and therefore prepares loan documents and opens windows
showing the interest situation. If it would be a unit trust issue he
would instead need the B-menu system. This will ensure a more
smooth use of the systems during the meeting, and reduce the risk

of getting surprised when meeting the customer. (18]

The preparations can be more or less well made; good preparations

will lead to a better use quality in the actual situation of use.

When it comes to collaborative aspects a few things might be noticed.

B gets a customer who wants to make some investments and has

heard of something called SPAX (a mixed fund, holding shares as

well as options). B turns the screen towards the customer, who

wishes to keep some in a traditional savings account. ‘It is wise

to keep 1 to 2 months salary as a buffer.” B explains the different

kinds of SPAX the customer can choose between, one Media-

related (TIME), and one IT-related. “Do you want everything

in a SPAX, or parts in a traditional fund and parts in SPAX?”

The customer says that he wants only two thirds in a SPAX.

And the rest in interests to stabilise your portfolio? Then the

SPAX Worldwide?” The customer asks what he said, SPAX

Worldwide? “Yes, two thirds in World-wide”. The customer, a

bit irritated says, OK take SPAX Worldwide. [19]

Even though the clerk turns the screen towards the customer he is
keen on keeping the control and the initiative. To do that he continu-
ously introduces new ideas on how to invest; the buffer, two kinds of
SPAXes, SPAX and traditional unit trust, savings account and SPAX,
and then SPAX world-wide. In this case the argument was that he would
notlet the customer put all his savings in a SPAX, and that the customer
needed a better-balanced portfolio. The only decision the customer

makes is that two thirds should be invested in a SPAX. Through the dia-
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logue the advisor is selling as well as preparing for using the appropriate

tools.

The excerpt below shows how C prepares herself and the customer for a
future meeting:

T would need some advice,” the customer says. “I have some forest

I am about to sell. Is advice free?” C asks whether the customer

has decided to sell. “It is much simpler if you book an advisor in

advance.” C continues, “Is it a lot?” The customer says that she

has a valuation under way. C goes on, “Is it investment advice

you want?” [20]

C continues to pinpoint what the customer wants, without giving any
direct advice, only preparing herself as well as the customer for what they
will be talking about later during the booked advice. She is showing the
customer what to expect and what to be prepared for, while at the same
time finding out to what degree the customer is prepared for an invest-
ment discussion. This particular customer has currently only a savings
account, but says that she owned a spax several years ago.

There is also more direct evidence of customer ante-use, the example
below shows ante-use based on a misconception:
The customer wants to sell a unit trust because she needs a tax
deduction. A asks her what she means by “needs”. “Don’t you
want to make money?” “Well, I want to equal a sales that gener-
ated profit” “OK. Listen. If you gain 1000 from one deal, and
loses 1000 from another, you end up gaining zero, and of course

get zero tax” [21]
The customer then changes her mind. The customer had done some

preparations, and had the expectation that selling a unit trust would be

the right thing to do to achieve her goals.

Also ante-use has a strong relationship, of course, with earlier experience

of using the same tool.
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She knew that it would work the second time. And there are
other things you need to do twice. [22]

And from doing the same tasks.

She is doing the same things over and over again. Planning the

business every year, prognosis every year, efc. [23]

Ante-use is, as is obvious from the examples above, more than just prep-
arations. It is also a matter of expectations. When it comes to the imple-
mentation of computer systems at the work place one must recognize
that the successful ones usually are informally advocated. People talk
with their co-workers about the new systems that they encounter. Cre-
ating good expectations is important for success. Too enthusiastic users
may, however, be disappointed.

If the clerk expects something out of using a tool for his or her work
and does not get that, he or she will either be happily surprised or angrily
disappointed (see also Holmlid 1997, 1998).

Surprise & confusion
The factors that add up to creating situations of surprise or confusion
come from the system itselfas well as from the definition of routines. The
advisor in this example was doing the last few things for an approved loan
to be registered. Most of the work is done in a special application, but a
form needs to be printed out for the archive. She wanted to add a com-
ment on the reasons for approving the loan, reasons which she had used
during the loan approval meeting.

From the tool-panel of the loan application she selects “Print

out’. Word opens up without the buttonbar. She closes Word,

selects “Print out” once again. Word opens with the buttonbar.

And now there is a print out. “Why wasn’t my comment

included? Maybe it is becuase the deal is closed?” [24]

She first closed the deal, and then wanted to include the comment. As
such it could be seen to be related to the system, but the system in this
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case is merely a reflection of a partially computer-based routine. When
the deal is closed, you are not allowed to enter or edit a comment.

Integration of systems is also an aspect that the informants put forward
as a possible source for confusion.

"1t should flow between the systems. You often have to get infor-

mation from many different places, and suddenly you think:

"Where the hell do I find that information? That must not hap-

pen in the meeting with the customer. [...] It’s about trust!” [25]

One informant noted himself the importance of not being surprised at
customer meetings. B-son had been on vacation and had a customer
booked that he was to advise. Someone else at the office had booked the
meeting for him, and since that colleague did not know B-son’s complete
schedule there was no time to prepare before the meeting. All he had was
aname and a civic registration number. There was, however, time to print
some papers to get a quick glance at the customer’s financial situation.
From that analysis he arrived at the conclusion that it had to be a matter
of re-binding some loans. He also checked the customer’s commitment
view and could see the customer’s behaviour concerning savings, with-
drawals and loans. At the same time he also noticed the “TB4”, the
profitability of that particular customer. Later on B-son stressed the
importance of “not being surprised” in the meeting with the customer.



The ratio of what unexpected things the audience does when they
become participants, and which expected things they do not do at
all

from The Interactive Art Gambit (“Do not run! We are your
friends!”) by Ken Feingold

Assessing teller system use,
the second round

This chapter describes the modelling of the material from the teller system use
study, performed by a diverse group of practitioners at the bank.

Setting

This is a direct continuation of the project in 111.09. After having developed the
course material, having had some users do the course, having been out collecting
empirical material time had come to assess the use of the teller system in the light

of the design eforts put into the course material.

Purpose, character and role
The purpose of this aspect was to assess the ideas of use quality from earlier aspects
as well as to further develop the concept and model used.

Methodological issues

We chose to reuse the workshop format from earlier. These were by now familiar
to the project group, did not take too much time away from their other tasks, and



I. One might think of
this question as a ques-
tion about the character
of the system, but also of
its characteristics (Jan-
lert & Stolterman 1997),
since there is not a dis-
tinct difference between
these in a non-developed
language game.
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were flexible enough to harbour data collection, analysis as well as mutual
learning.

For this aspect we also wanted to involve systems developers at the
bank. The workshop group finally consisted of three course developers,
three system developers and two usability experts/researchers.

Conducting

Data collection
To get a detailed account of what use qualities were identified and what
they meant to practitioners at the bank, three workshops were under-
taken. They served primarily as interpretative sessions, but in some meta
aspects they were analysed as empirical material in themselves. The
project group from FsB consisted of six persons, three systems developers
and three course developers.

The transcribed field notes were analysed at three interpretative work-
shops at the head office. One of the researchers functioned as facilitator
while the other took notes and handled the video camera.

Workshop 1

The workshop used as its basis the use-study protocols from the pre-
study performed in 111.09. The participants were asked to read through
them before the workshop. At the workshop a brainstorming activity was
used. The participants were asked to once again read two of the use-pro-
tocols (we chose who read which), and to write down all aspects that
would match the ending of the sentence “The use of the teller system
[syNk kassa] should be characterized by . .1 Each use-protocol was
read by three workshop participants. After this the video camera was
started, and we started to put up notes on the whiteboard. After that was
finished, I moderated the structuring of the notes.



CONDUCTING

Workshop 2

The workshop used as its basis the categories and groupings from work-
shop 1. The participants were asked to familiarize themselves with the
material before the workshop. They were asked to prepare more general
use-qualities, which mattered to them. At the workshop the goal was to
categorize and structure the prepared use qualities.

Workshop 3

The workshop used as its basis the use-study protocols from the post-
study performed in 111.09. The participants were asked to read through
them before the workshop. They were also asked to write down all com-
ments and questions they had during reading, and to single out use qual-
ities, and to rank order them in terms of their importance. At the
workshop the goal was to have a round-table discussion based on their
comments, questions and use-qualities.

Descriptives

WORKSHOP I. 184primarysuggestionswere generated and 12 groups
were constructed from these. During the grouping session 48 secondary
or derived suggestions were made (see TABLE 7).

WORKSHOP 2. The project group generated 17 generalized use qual-
ities. The generalized use qualities were put together into a complex
structure (see FIGURE I5).
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Table 7: Number of primary suggestions by competence, and derived suggestions

System Training
developers developers Total Derived
Functionality 28 13 4 3
Way of working 21 1 32 17
Training 10 12 22 3
Customer care 8 8 16 5
Organisation 4 10 14 4
Technology 5 9 14 1
Attitude to tool 2 0 2 3
Market 2 0 2 1
Working environment 0 1 1 0
Bank concepts 0 0 0 1
Laws, policies 1
Figure 15. The structure of Leadership °
the notes and the names of Total 80 64 144 8
the groups. The “islands”
denote that there were no
direct links between
groups, “white spaces”.
TECHNOLOGY MEETING: WORKER-TOOL

functionality
simplicity

consistency

secure in customer meeting

technical flexibility

time for training

. . computer-customer
organisational flexibility

knowledge intensive (breadth) —

secure in role
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CONDUCTING

15 use qualities were identified by the project group.

Table 8: Specific use qualities and their rationale

I0

Use quality

| Explanation

Not wrong/right

The systems are not good enough. The training is not
good enough. Does not feel comfort using the systems,
or in themselves. Does not dare using the new because
they do not trust it. Does not dare doing things in the
sales support system, uses old systems instead.

Status/standing

Teller work one should not do. It is below me in the hier-
archy. It is not status enough to use the teller system.
Leaving jobs to the teller. A role delimitation.

Public

comfort in the role. Knowing what the user is allowed to
view/see.

Subject of conversation

refers to the computer. Long waiting calls for small talk.
The trouble is in the computer.

Pre and post work

That's the way it is because some things do not work, or
for security reasons. Or reviewing.

Waiting It takes time to get certain documents and decisions,
because they rely on manual procedures or coordination
that takes time.

Notes mediation through post-its

Rules some are old or not relevant. You need to assess the

validity of the recommendation of the rules, and the
consequences of using that recommendation.

Repetitive work

Enter customer data at several points during one cus-
tomer meeting.

Enter data

There is a lot to enter. But that’s the way it works.

Authorization

Roles. Connected to social use. Limits on credit approv-
als.

Recommendation

Some technology is recommended, some is not. Attitude
and resistance towards technology. Twinsafe is prob-
lematic in a teller line, but eliminates a lot of post work,
which is a benefit a customer rarely sees, and a user
might not experience.

Role integration

Customers sometimes go to the wrong kind of person in
the bank. Tellers should guide customers to an advisor
when they want to sell bonds.

Speed

It needs to be quick at the teller’s. The goal of the bank
is not speed, but to sell bank services. The teller
becomes more stressed by the customers waiting in line.

Private/public/secret

People have shared economies but all information is not
shared without specific permits. Advisors are used to
not showing anything, and with systems adapted for
presentation they become insecure of what they are
allowed/may show to a specific customer.
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Analysis and interpretation

The power of individual notes vs groupings
Looking at the individual notes the breadth seems good. More problem-
atic is what happens when they are grouped together. To give one exam-
ple of that, the note “The customers preparation” was grouped under way
of working, though it could have been a group by itself together with
other customer related notes such as “Customer pressure”, “T'he cus-
tomer is as updated as the advisor”, “Parallel customers”. In the grouping
activity pre-defined concepts of the individual competencies prevail. It is
problematic in the sense that it diminishes the inventiveness on the con-
cept level, even though the inventiveness of interpretation had been high
at the notes generating level. The remedy for this might need to be found
before invention of new concepts; charting out what is today, as well as
dealing with stating and giving up positions within the group, i.e. the for-
mation of the group needs to be performed thoroughly before the brain-
storming sessions.

It might be that the brainstorming idea was wrong; even a little group
conflict is too much and leads to defensive rhetoric, group think and safe
positions.

It might also be that the groupings that were to be done were one level
too high. First the participants made specifics, then these were grouped
and then the participants were supposed to make up labels for the quali-
ties. It is fairly easy to find atomic expressions for use qualities, and fairly
easy to group them (in process of conceptual order). But to give them
labels as qualities is in fact a third level grouping activity. In this case the
participants had different familiarity with use quality as a concept, they
all knew banking (from branch offices, as well as course and systems
development perspectives). In order to be able to label the groups, they
needed to conceptually mix their banking concept with their use quality
concept and invent labels that fit as we// as combine these two (in order to
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be understandable). This is very hard given the relatively short experi-
ence of use quality the group and its individuals had.

Different perspectives

It turns out that the participants have different views on use quality.
Looking at the top three use qualities for the two competence groups,
taken from workshop 1, they are roughly the same; Functionality, Way of
working and Training for the system developers, Functionality, Training
and Way of working for the learning developers. But looking at the rela-
tive frequency of the notes within those use qualities provide a slightly
different picture. System developers generated more than a third of their
notes with reference to Functionality, while a third of the learning devel-
opers notes includes both Functionality and Training. The next one
third notes from the system developers were concerned with Training
and Way of working while the next one third from the training develop-
ers were concerned with Way of working and Organisation. The next
two groups of notes from the system developers, Technology and Organ-
isation, account for 6% and 5% of their notes, while for the training devel-
opers’ Technology and Customer Care account for 14% and 13%. Based
on this it is quite safe to say that the system developers in this group had
a more narrow perspective of what counts for achieving use quality than
had the training developers.

During workshop 2 it was also obvious that they held different per-
spectives; system developers emphasized such things as speed, reliability,
self instructive, e cetera. Training developers emphasized knowledge
intensity in different tasks with different tools and leadership roles. Both
groups identified simplicity or ease of use as important.

This points out the importance of setting up development groups con-
sisting of many different competencies, not only because course develop-
ers, technical writers etc should be involved early in order to produce
their stuff, but also to because they provide different views of what is sup-
posed to be done, how it might be achieved, what the users want, and
how users should be interpreted.
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Relevance of our selected use qualities

In our design of the course material we selected a few use qualities which
we wanted to promote. They were ante-use, tool integration, and rela-
tionship customer-bank.

In the interpretation of the material done by the project group, they
make no explicit references to two of these factors, ante-use and tool
integration, but they implicitly or indirectly use the concepts for describ-
ing the material. One such example is the note “Customers prepara-

tions”.

ANTE-USE. Apartfrom the simple example above during workshop
2 and 3 the participants emphasized the role of management for the suc-
cessful introduction of software and new technology. One such is seen in
TABLE 8 above, Recommendation, where management plays a significant
role to build appropriate expectations and avoid falsely acquired negative
attitudes to spread. In workshop 2 several notes were made where man-
agement play a significant role when setting up routines, ways of work-
ing, allowing time for training in order to accommodate using the new
technology.

TOOL INTEGRATION. In FIGURE 15 consistency refers to issues of
smooth tool integration, in two ways. One is about the design of systems,
the other is about the understanding on the users part how the different
systems fit together. That is, tool integration is not only a systems design
issue, but also an issue of system usage. In TABLE 8 it is referred to “Repet-
itive work” and “Enter data”. Both deals partly with issues of tool inte-
gration, partly with within-tools problems.

RELATIONSHIP BANK-CUSTOMER. This use quality is the one
that they clearly identify as being important. In FIGURE 15 they talk about
the customer meeting, “Support in the meeting with the customer”, and
how the teller system interacts with the customer, “reliability” or from
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TABLE 8 “Private/public/secret”. Although not specifically defined as a
relationship between the bank and the customer, but as a kind of medi-
ated relationship it is pointed out as highly important; “better and more
rational business for the bank”.

As abstract categories they are not reproduced by the practitioners, but,
which is more important, the practitioners define aspects of, e.g. ante-
use, which are related to their business. The argument against the general
definitions of usability, that one should not try to define usability in terms
of Efficiency, Effectiveness & Satisfaction, but instead ask users what it
means for them to be Efficient, Effective or Satisfied, when using a
specific product, holds for use quality also. Researchers and developers
alike need to be sensitive to the specific interpretations of concepts made
at sites and not impose a too abstract terminology.

Complexity

The totality of the analysis seem to be fairly complex. It would be easy to
argue and say that it is far too complex to be used, or too complex to be a
result of good research. As far as its use is concerned, it is the de facto com-
plexity that is made explicit. Normally the complexity is abstract or
implicit, and the individual practitioners are left with their own efforts of
tackling the details and explicitness of the complexity for their specific
tasks and goals. By making the complexity explicit it also becomes
shared, both as a problem, a possibility, a source for conflicts, and for
development efforts. As such it is not an over simplification of the real
world situation and a reasonable and appropriate model. As such, it gives
the practitioners a language to use, and a structure to understand what is

going on.

Developing sensibility for use qualities
We could see that the sensibility for developing use qualities increased in
three ways.
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First of all the scope of the individuals use quality concept increased with
time. What struck us as most interesting was that it happened in such an
explicit manner, without any ambitions from our side to create a learning
environment. The only learning environment provided was the mutual
learning made possible between competencies through the workshops.
And it happened quite fast. From workshop 1 to workshop 3 it was only
6 weeks.

Second, the inter-competence critique decreased throughout the
workshops, which we interpret as being a result of developing a sense for
the other competencies and the way they view use qualities. During
workshop 1 the system developers developed the sense that the devel-
oped systems are good, it is what the users do with them that is bad. They
turned this position into a defensive strategy which put a lot of blame on
all problems observed in the use protocol on other’s than their own sort;
“It is a training thing that users do not utilize short-cuts.”

Third, there were initially some critique against the content of the use
study protocols. The discussion concerned why the use study protocols
contained information about other systems than the teller system, and
why it did not contain any material on the teller system training. It reap-
peared during later workshops; “Have I got this wrong, shouldn’t this be
about the training?”, “What has all this to do with the training? The
training is all about button pressing”. This bears signs of a weak under-
standing of why certain data was collected. This might be due to either a
weak explanation on the researchers part, or the relatively short experi-
ence from working with use qualities form the proponents of that specific
view.

In some ways the different competencies in a decreasing manner were
trying to reproduce the positions of their own competencies in front and
in light of the others, as well as defending their territories.

The advanced model of use quality
Asafinale a model of use quality generated as a conclusion of the second
round of modelling will be presented. It is simplified in relationship to
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the other models presented here, and tries to capture and synthesize the
different models as well as intends to describe the different use qualities
at roughly the same level. They express what the use of the interactive
artefact should be characterized by;

v Correctness  the results must be correct, especially during customer
meetings. Lack of correctness might lead to insecurity, losing face in
front of the customer as well as decreasing trust from the customer.

y Speed there is always a certain amount of customer pressure.
To decrease waiting time and friction in advising situations the sys-
tem needs to be quick

v Availability systems need to be functioning and on line

» Ante-use  establish support, recommend, expectations, prepara-
tions

v Simplicity  tools should be integrated, their connections should be
clear and understood, they should be flexible and possible to be used
in parallel

» Secrecy customers private sphere

v Status use identifies a persons role and group afhiliation, and
thus their status, customs of usage

v Trainability organisation, management, training material

As such surprise/confusion is not mentioned primarily because it was not

directly identified in the assessments, but one finds its traces in simplic-
ity, correctness as well as ante-use.
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Men samma barn som ritar klockan rund ritar ocksd huset fyr-
kantigt, som en fasad, och detta utan uppenbart skil; det ir nim-
ligen sillsynt annat in pi landsbygden att han fir se en isolerad
byggnad, och frin gatan ter sig dven fasaderna som mycket sneda
trapetser.

from Alfred Jarry, definition
in Patafysisk antologi by C. Hylinger

Results and discussion

This dissertation started out with the statement “Interactive artefacts are valued by
users and their businesses’ for their qualities in use, while the development of sys-
tems rarely is managed or valued by the finished products qualities in use.” (p 9).
That’s the primary reason behind this dissertation mainly dealing with creating an
understanding of use quality, as a theoretical concept, and grounded in empirical
work.

The aim of this research, as well as the thesis, is to theoretically ground and
describe the understanding of use qualities gained cooperating with learning devel-
opers, as well as further theories of use quality. The knowledge interests posed in
1.02 were formulated in a wide style. The findings, results and contributions span
the space of possible answers to these knowledge interests.

Eight points will be made; » the conception and usefulness of »surprise» & »con-
tusion», and 2) the conception and usefulness of »ante-use», 3 the role of the »inter-
active artefact regarded as alearning environment» and for »teacher’s use», 4) a brief
note on the »interactive material», § issues of »heterogeneity» and 6) consequences
of »pluralismy, 7) implications for »assessment of use quality» in design processes,
and finally 8 the conceptualization of »use quality».
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Discussion and implications

A few points are made here that has implications for the design of inter-
active artefacts, and theories of use quality. They might be considered to
be use qualities or adding to the growing body of knowledge of the inter-
active material.

Surprise & confusion

It comes as no surprise that users get confused by applications they are
trying to use. The interesting part is that traditionally it would have been
considered something wholly unwanted (see e.g. Nielsen 1993). Nor-
man’s two gulfs are an expression of this (Norman 1986). But, for some-
one who is trying to help people learn about using an application,
confusion, aswell as surprise, are points of departure for creating learning
opportunities, unwanted or not.

KNOWLEDGE INTERESTS. Insurprise and confusion lies two
different, sincere knowledge interests. For the surprised user, the interest
is what s/he actually did. For the confused user, the interest is what s/he
should be doing instead of what s/he is doing. The surprised user has a
historical interest for future use, whereas the confused user has a futurist
interest for immediate use. Both users are in a situation where learning is
possible, needed and to some extent wanted. Schén (1983) discusses what
he calls »on-the-spot experiments». In on-the-spot experiments the con-
sequences of an action in relation to its intention and the desirability of
the result achieved play important roles. A surprise, in the sense
described here, would be similar to an action leading to non-intended
results but desirable consequences. Schén suggests that this affirmation
is enough for continuing work, unless one wants to learn for future sim-
ilar situations. This is similar to the historical knowledge interest sug-
gested here, where the user wants to learn, but finds no support for this
in the interactive artefact. A confusion would be similar to an action lead-
ing to non-intended results and undesirable consequences, often several
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such in a row. Following Schén, it is suggested that when a confusion
appears, new trials will be made until a desirable consequence is achieved,
be it from an intended or non-intended result. The action and its results
and consequences are affirmed. Extending Schén’s conception of reflec-
tion-in-action, I would also suggest the case where new trials are made
until the user for some reason no longer devices new on-the-spot exper-
iments. In both cases, the on-the-spot experiments will be part of alearn-
ing process which alters the user’s intentions and expectations, in the first
case successfully, but in the second case probably with frustration as a
side effect.

Carroll and Aaronson (1988) describe a study of two different kinds of
help, »how-it-works» help, and »how-to-do-it» help. Their how-to-do-
it help would possibly help the confused user, and maybe providing lim-
ited learning of procedures, but these messages cannot catch the sur-
prised user. The how-it-works help primarily focuses on the user who
prepares himself; at least these messages do not provide any explanation
of what the user actually did.

Thomas, in his study of long term exploration (Thomas 1996), identi-
fies a retrospective knowledge interest, which he calls serendipity. As a
concept, serendipity is fairly broad. Surprise as it is described here could
be interpreted as a kind of serendipity. As such, it is interesting in itself,
because it is a sudden accomplishment without prior learning, and with
only a partial understanding of how the result was achieved. The sur-
prised user, as opposed to other cases of serendipity, is experiencing first-
time serendipity, and might experience another kind of serendipity in the
same situation, if no learning takes place. On the other hand, this other
kind of serendipity could be a signal that the user in fact learned some-
thing while being surprised. In their modelling of users, Kay & Thomas
(1995) consciously exclude especially the accidental invocations of a func-
tion, which might act as surprises.

In a study of exploratory learning strategies (Rieman 1996) the cate-
gory »stumbled onto by accident» was used only in very few occasions.
The system he studied did not provide any specific support to learn from
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the surprises, simply because systems in general do not account for those
kinds of situations. The most used strategy was trial and error, which in
some cases would be the same as the confused user trying to find out what
to do.

Thomas (1996) also points out, as a variation on the Zone of Proximal
Development, zpb (Vygotsky 1981, Engestrom 1987), the Zone of Explo-
ration Model, zem (Thomas 1996). The surprised and the confused user
are both in state of the zEM, as well as in a zpD. Possibly, if there is a
breakdown, which allows the user to reflect on her actions, the surprised
user enters her ZpD, in which the piece of software has accidentally acted
as the more capable peer. The confused user, on the other hand, isin need
of the more capable peer in order to be able to enter her zpD.

It is evident that surprise as well as confusion can be a basis for micro
level learning environments that deserve to be further explored.

BREAKDOWN ELASTICITY. Neither the surprised nor the con-
tused user can be said to have had a breakdown, in relationship to the tool
they are using. There is often an articulated reflection over their use, but
it does not stop them from continuing with their work. In Heideggerian
terms, the tool is still ready-to-hand, not present-at-hand. There is refl-
ection 772, and not detached from, use.

Also, in FRAMING A PARADOX in 1.02 (or see Holmlid 1995a) surprise
and confusion were extremely obvious, but the further forward in the
empirical work presented here the more hidden itbecame, but there were
both surprises and confusions; thus there seems to be a kind of elasticity
in their obviousness to an outside observer.

Taken together, this seems to point towards an elasticity in traditional
conceptions of breakdowns. Surprise and confusion never cross the thin,
but bendable, border between continuous use and breakdown, a zone
which allows for reflection in use, or reflection-in-action in Schén’s
words (Schén 1983).
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Carroll ez al (1987/88) point towards four principles which a system
should meet.

» help users set the appropriate goals

» offer helpful hints on how these goals might be achieved

» provide users with checkpoints and means of confirming that they
are heading in an appropriate direction

» assist users in recovering from errors

These principles are scaffolds for designers to avoid designing systems
where there are constructional limitations that cause surprise or confu-
sion. Still, they do not capture the more domain specific utilization of
systems, unless they are highly tailored and focused systems. You could
of course define surprise and confusion as errors, but the users in the
study performed here do not. To them it is yet another problem solving
activity, which might involve exploration; not only of interface possibil-
ities, but also of the original problem (or even problem formulation).

Norman (1988) talks about costlessness when it comes to exploration.
The idea is not very worthwhile, because all actions have costs (and usa-
bility engineering stresses that by focusing on the ro1 of usability (see e.g.
Bias & Mayhew 1994, Nielsen 1989, Nielsen 1990), especially so have
irreversible actions. Surprise and confusion carry costs with them, but
also potentials for development.

Norman also points out that; all actions possible should be visible, they
should be possible to be performed, and the effect of every action should
be visible and readily interpretable. Surprise and confusion could be
taken as a critique against the design of a system not fulfilling these two
criteria. However, surprise and confusion is more a critique against the
idea of putting up those criteria. If only the accurate/appropriate actions
were visible at the appropriate times, less confusion would be induced.
Learning by doing is not always to be able to explore, sometimes it needs
to be guided.

Polson and Lewis (1990) focus on novices. Unfamiliar settings occur
as a relationship between domain, application, user and task. Oosten-
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dorp & Walbeehm (1995) suggest that feedback might be necessary only
for novice users at an early learning stage. This assumes that the system
can decide whether the user acts as if she were a novice user in relation-
ship to the task as well as in relationship to her usage.

USER CONTROL. Traditionally the concept of »user control» has
been emphasized in user oriented systems development. That is, the user
should feel in control of the interactive artefact, and not the contrary.
Cooper (1996) points out several fundamental design considerations that
are needed if one wants to achieve user control, through a critical assess-
ment of design exemplars. With a slightly different perspective, taken
from drama theory, we do not want to design for suspension of disbelief,
but for promotion of reality. That is, on every occasion of use, the user
should have a fair understanding of how much in control s/he is. This
would account for, e.g., early detection of problematic situations. How-
ever, it seem to be hard to provide promotion of reality without designing
the interactive artefact with a strong connection to its context, its use and
the content and goal of work for which it is applied. For artefacts of
today, one strives for a high degree of user control in all occasions. How-
ever, this is a false goal. It provides the user with a discongruent under-
standing of the control s/he has over the tool and the control s/he has over
the work s/he is doing. This is especially true when actions taken with the
tool in smaller or bigger steps lead towards a problematic situation. In
fact, interpreting these design solutions as suspension of disbelief is not
far-fetched. The suspension is, maybe unintentionally, an effect of
decontextualizing the interactive artefact. Thus, there seems to be a
trade-oft between user control on one side and surprise and confusion on
the other.

Surprise and confusion of course must be interpreted and used differently
for different interactive artefacts, or genres of artefacts. It was obvious for
the educational designers that they could be useful, but for the systems
developers they seemed to be unwanted aspects of use.
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Notification applications, especially safety critical or operations and
maintenance systems with alarms, are full of surprises. It is not far-
fetched to say that they should be characterized by surprise. And all but
characterized by confusion. In these kinds of applications these two use
qualities are crucial.

In interactive art, or any kind of art if you will, surprise and confusion
may be used as means as well as goals. Dan Wolgers™ boxes are a nice
example of that (see e.g. Wolgers 1996, or better still an exhibition of
Wolgers work). One of them (Wolgers 1996, p 25), an old wooden box
with a hinged lid, and a coin slot in the foremost right corner, on the top
of the box lies a coin. You pick up the coin and insert it into the slot,
which through some mechanism throws it back through the slot. It
jumps out of the box. Surprise and confusion might even be ignored,
consciously as well as unconsciously; it might be that things happening
in an interactive piece of art surprises the viewer, although it were not
intended to do that. An artist has the possibility to work with concepts
on several different levels, as layers. The engaged layer is the one most
alike using a piece of software. Unless surprise and confusion guides or is
apart of the engaged experience of the artwork, surprise and confusion is
avoided at this layer. Other layers, such as a reflective layer might incor-
porate surprise and confusion although the engaged does not.

the ratio of what unexpected things the audience does when they become
participants, and which expected things they do not do at all
Feingold 1997, “Sexual jokes” slide, para 45

If one believes that surprise and confusion can be handled by a usability
concept, extended or not, one has to try to make them fit into a construc-
tion process. This means that surprise and confusion need to be opera-
tionalized, and eventually measured, through one of the traditional
methods of evaluation taken from practical Hcl.

Formulating usability requirements on confusion would no longer be
as easy as saying that there should be no more than a specific amount of
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2. Some work has been

done regarding this (see
e.g. Kirakowski & Cor-
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confusions in a set period of time for a user with profile X under defined
contextual conditions. There need also be requirements stating that
known or found confusions, might they be few, should be dealt with in
training or documentation. Thus, the usability assessment process need
to be equipped to discover confusions of an application.

From a use quality perspective surprise and confusion fits nicely as two of
several use qualities, and benefits from having an aesthetic, social, con-
structional as well as functional and other perspectives. In a design per-
spective we would be able to design applications that uses or foresees
confusion points, and helps the user out to learn when it suits the user.
This would be possible through social or constructional means; by teach-
ers or by instrumented software.

Designing for confusion or surprise would not require any measures of
surprise or confusion. Throughout the design process designers, users,
and programmers, ef cetera, would ask themselves; What is it, or what
does it mean, that this interactive artefact should be confusing or surpris-
ing? How do we design it to be just that? Assessments would be done, but
on the specifics of what makes the artefact surprising or confusing.

Regardless of our view on usability/use quality what becomes evident is
that surprise and confusion, regarded as design considerations, do not
appear unless confronted with a real use of the application. Therefore, we
need to utilize contextually rich methods to be able to handle issues
regarding surprise and confusion. HcI needs to incorporate surprise and
confusion as a matter of fact issue to be dealt with, not only as something
to design and prototype away, but as a direct means for designing better
interactive artefacts through other means than the artefact in itself.

As a matter of fact, surprise and confusion are pointers towards an
expansion of a set of criteria on usable systems that deals with toolness,
“self-efficacy”, et cetera. It is a domain, or rather a cut through a set of
domains, a cut which is largely unexplored,? or at least underutilized and
under-researched. One challenge is how to study, or get to know things
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about, those aspects of use that rarely surface, and when they surface
withstand classically inherited overutilized human factors interpreta-
tions.

Surprise as well as confusion are closely linked to breakdowns in
usage. There is a challenge ahead to nuance research on breakdown, in
part to regard breakdowns not always as something bad, but, depending
on in which use and under what circumstances a specific kind of break-
down occurs, as something useful or usable. A breakdown might make
the product easier to learn. In order to do that, breakdowns need to get a
character. Surprise and confusion, as they appear in the use of the word
processor as well as the teller system under the circumstances described
in SECTION 111, are two such vivid characters. As such, they provide
breakdowns with a knowledge interest and a direction. They provide
aspects of breakdown elasticity, the thin, but bendable, border between
continuous use and breakdown, a zone that allows for reflection in use,
without breaking through the barrier into reflection detached from use.

Ante-use
At first glance, ante-use might seem as just being preparations. Of
course, preparations is a part of ante-use, but several other aspects are
worth mentioning (see FIGURE 16 for a simplified illustration).

Looking at preparations, for some kind of systems it might be better
to design them process-oriented rather than open; more like wizardware.
This would lead towards systems that are more inflexible. But, some
work tasks are very inflexible from the begin-
ning, such as handling loans. There are strict
routines to be followed, and checklists are used
to support that. Other tasks are externally
defined and controlled by regulations and leg-
islation.

For other, less regulated tasks, two alterna-
tive genres of systems could be imagined given
the role of the interactive artefacts at the bank.
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Figure 16. A simplified view

of ante-use
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One, which islike an empty sheet, is completely open. The advisor would
use the empty sheet to document the customer meeting. After the meet-
ing, s/he execute whatever was agreed upon during the meeting. This
would merely push part of the work now performed during customer
meetings, such as looking up information about the customer’s account,
the interest situation, and so on, to back-office work after customer meet-
ings. The other would be designed in an object-oriented fashion. The
advisor would only have to select two accounts, a transaction relation
between the objects would be set up, then the advisor would enter the
figures for the transaction. Ante-use will have different interpretations
within the two genres.

Choosing between genres is a matter of the tension between open and
controlling systems and how to minimize advisor-computer interaction,
in order to allow the advisor to focus on customers. Given that most users
perform a mix of work-tasks, some of which are highly routinized, and
some of which are not, a mixture of genres would be expected. In the case
of the bank, when back-office work is tolerated by the bank, one could
imagine fairly open systems for the customer meetings, and more con-
trolled process-oriented systems for preparations and back-oftice work
after the meeting. During ante-use, the customer meeting is prepared,
some work that can be anticipated is scheduled, and after the meeting
data needed is entered and what has been agreed upon is executed.

Marketing of an interactive artefact can for some products be a strong
influential factor of expected usability (Keinonen 1997), and internal
marketing of an interactive artefact that is to be installed for users infl-
uences their conception of what it is like to use the interactive artefact.
A person, e.g. a manager, has the power to create certain expectations
on an 1T-artefact for the benefit of herself, productivity, or the added
value the company creates. The expectation given to the users can be one
of modern equipment giving them more possibilities and freedom
(instead of less time spent on tasks, tighter coordination, ef cetera), a bet-
ter working environment (rather than a higher degree of debitable time,
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et cetera). As such, expectations become a complex quality of use, presup-
posing that the ethical and aesthetical quality perspectives are irreducibly
intertwined. But the room for a user’s expectations on herself, such as
self-efficacy, is hard to find in a simple artefact model excluding the user.
Management, on all levels, thus is part of the ante-use of an artefact.

Attitudes, experience and knowing before use how to use and/or what to
expect from use are also parts of ante-use. Described in this fashion ante-
use becomes an extremely important aspect of use and use quality.

Ante-use and use may be considered as two ways of describing a con-
tinuum. Any specific period of time, or any specific series or set of
actions, mightbe considered as a use as well as an ante-use for some other
use. This loosely relates to the concept of not separating thinking from
doing, as discussed by Schén (1983). The twin character of use is yet
poorly developed.

Itis hard, nearly impossible to view ante-use in the perspective of usabil-
ity. A seasoned usability engineer might suggest that one should measure
attitudes and experience as a way of defining the limits of ante-use. The
weakness of such a solution is that it decontextualizes usability and ante-
use, as well as separates ante-use from usability, which not was the inten-

tion.

Consider ante-use as a use quality. Expectations on use might be based
on a non-use. With a model of use quality, the non-use is presupposed.
Thus, non-use also becomes a use quality. Expectations based on non-
use can be, e.g., the result of a person’s will to achieve a certain result of
the use, not necessarily the user, which would not be possible without
that specific expectation. The use quality is then dependent on the non-
use of the user, and the idea of use of the manipulating person.

In addition, the non-use non-manipulated expectation a user builds
until the situation or time of use results in a non-use based use quality. A
model of use quality needs to open up for the inclusion of expectations.
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As a result of that, we need to admit that such a position presupposes
expectations and the lack of expectations not connected to usage. It will
not be possible for users to enter a situation of use non-expectant. In fact,
as expectations in use are partially based on non-use expectations and
expectations constructed before use, one might say that every interactive
artefact is always already made use of (swe. for-brukad).® Any interactive
artefact’s ante-use (swe. fére-bruk) is also a use quality.

Everyday learning

When designing an interactive artefact, one also designs the everyday
learning environment for that artefact, and especially so when it is a tool.
To be aware of that and consciously design the pluralism of learning
environments, or design for learning environments (with the teacher as
auser, or the simulator builder as user), would make the products of today
even better. In this effort, use quality is a powerful tool, because it does
not focus on the system as an object, nor the user’s competence, in isola-
tion from one another. The parallel, making the development of learning
environments an integral part of systems development, is an extension of
other integrative efforts (see e.g. Carlshamre 1994a, 1994b, Grice 1988).
Moreover, integrative efforts are needed in order to be able to provide
better learning environments including the interactive artefact. That is,
putting learning to use the artefact and the development of learning envi-
ronments before systems development, thus demanding of systems
development to subsume to learning.

Surprise and confusion can also be made to play an important role
here; as the initiator of learning processes. Schon (1983) even argues that
surprise and confusion are the very flesh and blood of reflection-in-
action and thus learning. Surprise and confusion regarded as potentials
for learning suggests that we might design micro-level learning environ-
ments, which might be used in reflection-in-action. Nevertheless, in
many cases there is no time for learning directly. One might therefore
envision an interactive artefact that allows the user to record the last few
actions and store them for later learning use, provides a mechanism to
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assess and replay these, provides mechanisms to share such interaction
histories, and use these to anticipate help needed in future problematic
situations (Holmlid 1998). Interactive artefacts of today are not equipped
or designed to allow for these learning uses, the impact of the vision is
partly on system architecture.

In a usability perspective, the everyday learning environment view pro-
vides an extended set of criteria of usability. The criterion that needs to
be added is teachability, i.e. the interactive artefacts’ ability to usefully
and effectively lend themselves to be used by learning designers for the
design of learning environments. Furthermore, learnability as a criterion
gets a more complex character, including learning from mistakes,

et cetera. The weakness of extending usability is that the different kinds
of uses and the different users are separated from each other, and in a
hierarchical breakdown procedure of usability goals important trade-offs
between them are neglected, and they become decontextualized.

Challenges of the interactive material

With a use quality perspective time and tempo as design considerations
are obvious, given that it is interaction we are dealing with. We expect an
interaction designer to design in accordance with a sense of time. The
time-dynamicity of the interactive material is a given. Beyond the fairly
simple expressions of this, such as time and tempo, one might suggest
more complex qualities such as »phrasing», »pacing», »syncronicity»

et cetera. A development towards this is presented in FIGURE 17.

| s |
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Figure 17. A more detailed
model of dynamicity and

activity.
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Yet other design considerations of the interactive material are allowed
for by a use quality perspective. Two such, which a designer needs to
develop sensitivity for, are »consonans» and »dissonans». Today a non-
consistent user interface is regarded as being of low usability, whereas the
goal is to produce consistent user interfaces. Merely using the words con-
sonans and dissonans gives a designer the possibility to do good design
tor both, which the traditional X/non-X qualities does not allow for.

Using the consumption styles defined by Paulssons (1959) as a tem-
plate, one might describe an interaction designers consumption, or use,
of design in design processes. The autonomous style would correspond
to designers that freely chooses the way to design an interactive artefact
to fulfil its differing purposes. As an autonomous designer we may under-
stand, e.g., Kai Krause, and others who have invented new interaction
design styles that has not taken on broadly as design exemplars. The anx-
ious style thus would typically be to conform to the most prominent style
guide for the application area; such as the Windows style guide. This
style of consumption is the one that is proposed implicitly in most liter-
ature on user interface design. The eager style is harder to find examples

of.

Heterogeneity

It is fairly easy to study and pinpoint one of the most common qualities
of environments of use and learning, their diversity. Here only a few
aspects of this will be mentioned (see also Holmberg 1996, and Busch
1993 for other overviews).

Software diversity has several dimensions. Of minor importance is the
within-application version problem. Most of the time there are several
different software families run in parallel with more complicated across-
application or across-families problems, sometimes due to version differ-
ences. It is also fairly common that there is a proprietary system, espe-
cially at large companies, with quite a bit of installed base. There might
be different versions of the same operating system running, or a user
switches between more than one operating system. Alternatively, differ-
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ent users might use different operating systems, or even different compu-
ter platforms. It is hard to foresee any reduction of software diversity at
workplaces unless there is a drastic change, such as a shake out or tech-
nological stagnation, in the information technology field.

Then there is the learning environment diversity. Focusing only on
off-the-shelf software there is teacher-led training, self paced computer
or non-computer supported instruction, third-party books, written man-
uals, on-line help, ez cetera. For the range of different software one person
uses at work a few of these might be chosen. There are informal and for-
mal learning environments, task-focused or task-free exploration,
et cetera. It is hard to foresee any changes in learning-environment diver-
sity due to technological development pressure, the introduction of new
learning media as well as learning philosophies.

Task-diversity is manifold. Users are experts at doing their job, but to
varying degree experts at using certain pieces of software for different
tasks. To be able to do their work smoothly they depend on others being
experts at, e.g., operating systems and mail servers. Most work-tasks
require the use of several pieces of software. The frequency of the work-
tasks varies as does their complexity, with changes over time.

Given that there will be no great revolutions in standardization, users will
encounter a diverse environment of interactive artefacts, learning envi-
ronments, ef cefera. Designing with such »gaudiness» in mind is some-
thing completely different than designing with most available general
guidelines. With the value base of a Western or a modernist society, a
minimalist design following rigid principles would be proposed, such as
those expressed in Scandinavian design,* based on the faith that technol-
ogy has the potential to, and eventually will, solve the perceived problems
of heterogeneity. With another value base, the gaudiness would be wel-
comed and ornamentation would be proposed as a way of embracing this,
just imagine a Rajastan bus.

Let’s paraphrase Ahlberg (1993, p 105). “But is it Usable? What we
should worry about are the reasons given, if any, for the judgment that some-
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thing is usable, because these arguments will characteristically appeal to values

and norms, and thus will reveal the underlying conception of usability.”

Pluralism

One side to pluralism is taking perspectives (e.g. Ehn & Lowgren 1997).
Another side to pluralism is to shift philosophy of use. Descartes would
provide us with the division between subject and object, Wittgenstein
with language games, Heidegger with objects-in-use, dasein, Habermas
with the ideological actor, Leontjev with mediated actions, and so forth.
This would also open up a large white space of underutilized philosoph-
ical “paradigms” to be used for explorative as well as normative purposes;
post-modernism, post-structuralism, feminism, psycho-analytical theo-
ries, neo-Sokratism, ¢f cetera. In that way the powerful influence of
anglo-american philosophical traditions, e.g. Dewey’s, will be comple-
mented with continental philosophical traditions, such as those of
Adorno, Baudrillard, Bourdieu, Deleuze, Derrida, Giddens, Kolb, Lyo-
tard, Merleau-Ponty, Ricceur, Virilio just to mention a few. One driver
of this is the ongoing cross-fertilization between interaction design on
one side and art, narrativity and other design intensive fields on the other.

With pluralism will follow »institutionalization». The quality of a piece
of software has long been regarded as a property of the specific product,
so has usability. In that sense usability has been viewed as an »essence»;
coded into the pieces of software in a more or less difficult manner.

With such a view the question one is asking oneself is “What is good
usability?” In parallel to art, another view of what usability is, might be
proposed. It has become institutionalized. Lending from Dickie® (1g71)
a usable piece of software is

D an artifact 2 upon which some person or persons acting on behalf of a
certain social institution /.../ has conferred the status of candidate for

appreciation.
Dickie 1971, p 101
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The second point of Dickie’s is also applicable when trying to define
what it means that a piece of software is usable. Such a definition is of
course not without problems (see e.g. Dickie 1971, Danto 1964, 1994,
Vilks 1987, 1995, Lord 1987 for treatments of institutionalism within art
theory). Paraphrasing Vilks we would say that “a piece of software is usable
because the field of HCl regards it to be usable” (Vilks 1995, p 108). And that
usability is D the sum of efforts to define it, 2) to construct its history and
3 to give it an own identity (Vilks 1995, p 108).

Or to paraphrase Ahlberg: T have said that we should not worry too
much about the question But is it Usable?. What we should worry about are
the reasons given, if any, for the judgment that something is usable, because
these arguments will f/.)amcterisz‘ical/y appeal to values and norms, and thus
will reveal underlying conception of usability.” (Ahlberg 1993, p 105)

Strikingly enough one of the central figures for usability as essence,
Jakob Nielsen, is also one of the strongest forces of the institutionaliza-
tion of usability, and one of the most influential institutions the field of
Hct has. In fact he refers to this, with the voice of a usability despot, in an
interview during the Nielsen Norman Group world tour of 2000:

A guru is a super-expert who defines the field /.../ And that’s what 1
view my mission as /.../ In the future, first of all, websites will be
designed by my guidelines ...

Wired News, 15 nov 2000

Kirakowski & Corbett state that “Iz must be emphasized at this stage, how-
ever, that hci as a discipline has most probably not yet formed an institutional
set of attitudes ...” (Kirakowski & Corbett 1990, p15). During the decade
since they wrote their book I believe institutionalization has become real
within our field. In the shadow of essence versus institutionalism it
becomes important to consider the history of Her, as well as of usability.
So far the history mainly has been dealing with how interfaces are con-
structed, and how production of interfaces and the analysis of interfaces
come together under shared understandings. We see this in the method-
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ology movements, the language sharing movements ez cefera. What we
are lacking is the time bound history, looking backwards through the
glasses of the shared understandings defining what interfaces were usable
and who were the actors of usability. This is a history that would gain
from, and need, being rewritten along the way as the shared understand-
ings change. We are also lacking the history of critique against the shared
understandings. Such a history would be able to focus on the develop-
ment during times of change, such as the influence of Kai Krause’s inven-
tive and organic interface designs.

Usability is not equipped to deal with a pluralism of this kind, being a
rationalistic engineering concept. However, usability might prosper
from being institutionalized, it has reached a point in its maturity as a
concept where it is appropriate with strong institutions to support and
develop it. On the other hand, use quality has pluralism at its core, and
thus embraces institutionalization as a part of concepts developing and

maturing.

Use quality, indicators and values
The concept of use qualities not only brings with it a new perspective on
interactive artefacts. It also brings with it a new look upon assessment, or
evaluation and metrics as it is most often called. There is no dissonance
between the qualitatively rich approach of use qualities and a more tra-
ditional metrics oriented. It is only the way to view metrics that changes.
As a concept there is in fact nothing new about this, but in usability prac-
tice and in Hc education it is not presented in quite this fashion.
Attheverybottom of it all there is a value basis, be it an organisation’s,
a culture’s or an individual’s values, or mixes thereof. With the values as
a basis use qualities are formulated. From these more specific factors
might be stipulated. Indicators can be coupled to these factors, in order
to measure whether a design results in the use qualities sought. Thus, a
quality indicator should tell whether a factor, which is supposed to relate
to use qualities, is heading in the right direction or not.
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This means that a measure of, e.g., efficiency is in itself not the same
as usability nor use quality, but, measured as time to task completion, is
an indicator whether we are designing and developing the artefact in the
neighbourhood of what we intended. It is a quality indicator, not a qual-
ity in itself.

It is quite evident that the naive form of usability has limited itself to
formulating these measurable usability goals, what I call quality indica-
tors. Usability has missed out on the last link in the following chain; to
be able to state a value we must measure, to be able to measure we must
specify goals, to be able to set goals we need to work with values.

Another aspect of the new perspective on assessment is that we do not
wish to do a top-down analysis of use quality, but rather start as a bot-
tom-up constructive effort, that can be complemented with a top-down
analysis later on (in the construction phase) or other ways of synthesizing
awhole from the parts.

Referring freely to Blanchot (1990) it becomes clear that not only the
product needs to be prototyped, but also the assessments to be used needs
to be prototyped as well. For Blanchot the product is in itself enough, an
assessment cannot say anything new about the product or give it a value
of its own; therefore the assessments need to be “a part of” the product.
In a context which bears the signs of an engineering culture, using and
developing models which focus on hierarchical breakdown of concepts
fitvery well. In other work cultures, the idea of the sum of the parts is not
accepted.

A more general approach is to describe values, use qualities, and quality
criteria as three interdependent areas. For the different quality criteria,

indicators can be identified, and for the indicators measures. Within this
view it is possible to work in a breakdown manner, or to value-ground all
criteria, to work top-down or bottom-up. But most important it is pos-
sible to easily switch between work modes. Thus it is possible to establish
aricher picture of the use of the system to be implemented, as well as pro-
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ducing several representations of this picture, which one is believed to fit
the best for a specific goal, context, use, or stage in the development proc-
ess.

There is neither a simple one to one correlation between values and
the others, between use qualities and the others, nor between quality cri-
teria or indicators and the others. The order in which they are walked
through is not pre-established, and when defining a quality indicator for
a specific quality criteria, the indicator might be evaluated against all
other indicators, quality criterion, use qualities and values expressed.
Thus, the complexity of assessing a design is charted out, odd trade-ofts
might be foreseen and ingenious ways of assessing use quality might be
found and established.

An approach such as this would also account for dealing with consid-
erations of differing cultures of participants in a development process,
such as those displayed by the project group in CHAPTER 10. They saw
different things, looked at the user in different ways ez cezera. It is more
inclusive and opens up the design space for a wider range of concerns, as
well as allowing for professional cultures used to perspectives of interpre-
tation (such as actors, designers, musicians, ef cetera) to participate on
more equal grounds.

Specifically concerning assessments, the study performed here reinstan-
tiated the fact that there are differences between novices and learners, but
also between low-confident and high-confident users. This is important
especially for its effects on doing broad studies of unmatched »low-
achievers» and »high-achievers».

THE ROLE OF THE DESIGNER. Itis, in our eyes, the job of the
interaction designer to stand in the middle of the practical, the social and
the aesthetic. He or she has to give form to an object and participate in
conveying use qualities, while making it possible for a design team to cre-
ate a practical, social and aesthetic use with acceptable quality in all three
aspects. At the same time, there are constant considerations of construc-
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tion and ethics. On one hand, what are the possibilities and constraints
of the material and the production, and on the other, what are the con-
straints and possibilities of personal, professional and societal ethics.
The different uses are not to be seen as complementary but as perspec-
tives of a whole — the use of a system (Holmlid, 1997c¢); a design decision
concerning practical use should be considered not only from a practical
perspective but also from, e.g., an aesthetic perspective. It is important to
consciously alter between different perspectives when approaching an
artefact-in-use to capture the wholeness of use and not only pre-con-

ceived fragments of it.

As products and technologies develop and die, so will businesses, thus
the conditions for working with usability, use quality and interaction
design will change. One future development is that we will experience
customers and procurers build up their usability competence. In the
longer perspective there will develop procurement competence of use
quality, which in several aspects differs from the usability competence of
today’s HcI-practitioners working with systems development or as free

agents.

Use quality
Again, let’s paraphrase Ahlberg

“‘But is it Usable? What we should worry about are the reasons given, if
any, for the judgment that somethin g 1s usable, because these arguments
will characteristically appeal to values and norms, and thus will reveal
underlying conception of usability.”

Ahlberg 1993, p 105

Going from usability to use is a small step for practitioners but a large
step for research. Many practitioners already have a wider scope than the
15s0-definitions of usability, and try harder and harder to be involved in
as early stages as possible. For the researcher, it is required to embrace
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new epistemologies and ontologies. Some researchers already act under
these new conditions.

There will be no general model of use quality presented. It is my belief
that there cannot be one either. There will be tools, techniques, methods,
et cetera, which may be used to convey use qualities, and assess them. Sev-
eral such have been discussed here; ante-use, dynamicity/activity, sur-
prise/confusion, ez cetera. The models will always be tentative and subject
to change without further notice. It is the role of the designer to be sen-
sitive to such changes.

It will always be the present understanding of the use, limited in its
scope by the people, tools, culture, time-frames, ez cetera, that will be
used to form that understanding. This is important. To understand and
to act upon, to be able to recognize the limits of a model when they are
approaching, and ways of improving it, maybe even possibilities for
improvement. We need to be self-critical enough and insightful enough
to recognize a situation where we can rely on our understanding of the
model as well as our understanding and sensitivity to perceive the actual
use, and when we need to alter these understandings with the appropriate
methods, to reflect-in-action.
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Critique

Combining a hermeneutic approach with a critical theory reflection prevents both
the hermeneutic circle to become merely a reflection of the researcher or her insti-
tutions (Alvesson & Skoldberg 1994), and the critical theory to be speculations
devoid of empirical grounds (Bourdieu, Chambordeon & Passeron 1968).

In this chapter one critical claim, of possibly several overlooked, will be assessed,
as well as the research process. The former will be done in the form of critique, the
latter will be done using transferability, and the three methodological horrors,
described by Banister, Burman, Parker, Taylor & Tindall (1994); indexicality, incon-
cludability and reflexivity.

Critique

Does this research, in spite of its intentions, reproduce or enhance the outset of the
critical claim it stipulates, and on which it is based? A cluster of questions, loosely
drawn from Alvesson & Skoldberg’s analysis of the dialectic between Habermas
and Lyotard (Alvesson & Skéldberg 1991), are posed to address this critical claim;
There are significant differences between usability and use quality.
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There are significant differences between
usability and use quality

IS A TRADITIONAL CONCEPT OF USABILITY/CONSTRUC-
TION REPRODUCED?
the context as something passive, or given!, whereas use quality does not

First, a crucial point is that usability defines

give context a differentiated or generalized role or status in relationship
to other units of analysis.

Secondly, use quality neither implies nor assumes a subject-object
dichotomy. Instead the actions, the »use», is the starting point.

One rationale often used by usability proponents is that spending on
usability decreases learning costs. Of course, most of the time these are
speculative calculations, rhetorically used for organisational political
issues, or in sales meetings. When it comes to use qualities, costs for
learning and costs for systems development are seen as a whole, make
them interdependent. In that sense, it becomes possible to prioritize
between spendings across organizational borders, to prioritize between
activities across organizational borders for their contribution to the
shared objectives. It also makes it possible to assess not only the benefits
of systems development on training, but also of learning periods on sys-
tems development.

Thus, it can be said that use quality does not reproduce what usability
already has done.

IS A TRADITIONAL CONCEPT OF USABILITY/CONSTRUC-
TION REINFORCED? Every concept claiming to be more, better or
instead of usability will in some ways reinforce the traditional concept of
usability. Jakob Nielsen’s stronghold partly rest on his position to outrule
anything new, or different, to be better treated by his concept of usability,
and his heuristics for design of usable software.

So, as a matter of fact, the research performed here reinforces an

essentialist position to usability, but also introduces the fact that we are
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facing an institutionalized concept, as well as an institutionalized field.
Use quality takes the institutionalization for granted, and is in this sense
stronger and more far reaching regarded as a tool, than usability is. It
might just be that this reinforcement of a seemingly weaker usability
concept — a focused concept, primarily concerned with product proper-
ties, with established tools and techniques, aimed at the construction
phases of systems development — give usability a stronger and more
appropriate position, as well as makes it possible to mature as a research
field. From such a position usability could advance to becoming industri-
alized; industrial usability. The danger is when proponents of usability or
an essentialist view fail to see the wider range within which their own
perspective is a limited position to take.

Thus, the reinforcement is a vehicle for both usability and use quality
to prosper.

IS THE IDEA THAT INTERACTIVE ARTEFACTS NEED TO BE
USABLE REPRODUCED? Usability is a positive term per se. Merely
the use of the word usability indicates this; this thing is usable while this
is not. The term use quality cannot be used in such a manner?; that a cer-
atin object has use quality says a lot, but not whether it is good, nor
whether the specific use quality (not mentioned) was appropriately
selected for assessment. Usability, in comparison with use quality, carries
with it a strong sense that certain things are negative. For example, usa-
bility strives to reduce complexity, where use quality more readily deals
with issues of complexity and what quality indicators indicate the goal
range of complexity. Or, for that matter, usability strives for coherent
interfaces, thus defining incoherent interfaces as bad. The use qualities
most related to this would be consonance and dissonance, where it is
impossible to say that consonance or dissonance in all cases is better than
the other. For use quality there is not an inherent need to deal primarily
with positives, nor to reduce negatives.

Given this, it is quite clear that use quality does not reproduce the idea
that interactive artefacts need to be usable.

I2
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The stronger formula-
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able.
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IS THE IDEA THAT INTERACTIVE ARTEFACTS NEED TO BE
USABLE REINFORCED? The research performed here reaches
wider than usability. It proposes a multi-perspective view instead of the
monocultural view of usability. In a way that is a reinforcement of the
idea that interactive artefacts need to be usable, but it is also fair to say
that it reinforces several other ideas, in conflict or agreement with each
other, about what interactive artefacts need to be.

Given this, the partial reinforcement can be used as a tool to further

both usability and use quality.

Research process assessment

Transferability

I have shown that within the scope of an organisation the concept and
models produced can be transferred between products-in-use and
between learning environment set-ups.

Different parts of the results are transferable in different ways into
different areas. For instance, surprise/confusion is directly transferable
into any kind of notification system with alarms. The alarms are designed
to surprise, and analysing what caused the alarm, or what could be done
about it, all too often cause confusion. Using these as conscious design
considerations could provide a design process better equipped for the
realities of use of notification system.

One of the limiting factors for transferability could be usability matu-
rity at a personal and organisational level, or familiarity of working with
concepts, rather than definitions.

On the most general level, working with use qualities to guide and
assess use as well as design activities regarding interactive artefacts, trans-

ferability is good.
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Indexicality
Being qualitative research I have tried to clearly express the changes that
took place during, in and through the research project. I have also tried
to be open about the role and influence the researchers as well as co-
researchers and informants have had on the process and on each other.

One weakness has been the researcher’s mediating role for the use of
the systems under scrutiny. The project group and the co-researchers,
most of which have had some previous experience from work at the
branches, all took part of written accounts of the use of the systems.
Thus, the modelling and their reflections are based not on having seen
these systems in use, or these specific use cases. This limits their under-
standing of the use of the systems to the specific use cases, but enhances
the use cases with their experiences from systems in use at the bank.

It is my firm belief that the descriptions given makes it possible to
repeat the study, although not replicate it.

Inconcludability

During the course of the research the models and the concept have
changed on several occasions. The perspective and assessment of several
actors with different interests and horizons, have been brought to bear on
the reformulation. It has not been the goal to provide a final model.
Other actors will bring their own interpretations.

While seemingly being in constant change, the different interpreta-
tions provided throughout the process give a broader and clearer picture
of use quality as well as the potential complexity of working with use
qualities; the ongoing reformulation on the part of different actors, the
different perspectives brought into the process by actors’ differing inter-
ests, the dynamics provided through modelling, e# cezera.

Together with these specific learning developers we understood
different things than we would have done together with these specific
system developers separately. Hopefully everyone can develop the sensi-
tivity and perspective shifting abilities to become proficient use quality

a4SSESSOTr1S.
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The selection of informants and development project group partici-
pants was a mix between what was provided by project and business real-
ities and circumstances and carefully directed selection by the
researchers.

I claim only that the results presented here are provisional in the
broader research and practice settings. All attempts to reformulate, con-
ceptualize, corroborate, ef cefera, are welcomed. Precisely this is one of
the fundaments of good qualitative research.

Reflexivity

It is obvious that the inception of this research process was based on a
personal interest, not only of the specific question posed, but of perform-
ing a specific kind of research; a qualitative redefinition of a field. Itis also
obvious that the position taken is based on another and a more contem-
porary philosophy, than is the opposing concept within the field. Ever
since early 1994, when the ideas first started to take form, the process of
restructuring understanding and production of knowledge has been
ongoing.

During the course of the research several other parties interested in
the research question at hand have entered the scene, and brought their
view upon the ongoing work, both as participants and as significant oth-
ers. Thus, the downside of reflexivity has been weakened.

The choice of an intervention oriented research method, engaged
with development projects managed by a practitioner, also contributed to
weaken the effects of reflexivity.

As far as have been possible challenges posed by others and ourselves
have been accepted, and in every encounter an openness have been
strived for. Of course, group dynamics and other confusions might have
been detrimental to this, which I have tried to handle in the best possible
way given the circumstances.



RESEARCH PROCESS ASSESSMENT

Allin all, 've tried to explicitly, and implicitly, make the complexity of
performing idiographic research with qualitative methods in an action
like setting, under the circumstances of this specific case, clear. T have also
tried, and I wish for it to show through, communicate the deep engage-
ment for the issues at hand, the creativity of the different working groups,
and the high motivation with which the research has been performed

since its inception in 1995.
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Imorgon kommer nagot underbart att hinda

Jfrom sculpture/installation at Linkipings universitet
by Jan Svenungsson

Conclusions

The findings regarding the two knowledge interests will here be given in shorthand
style, providing as good answers as there are on the general level to the main
research questions, thus providing for conclusions of this research endeavour.

What use quality is

Use quality is what characterizes the use of an interactive artefact. It is a pluralistic
concept as we understand it from the research performed here. The concept has
changed organically during the course of the project. There can be no single defi-
nition of specified use qualities which holds over genres, over time, and over organ-
isational boundaries. Several tentative conceptions of use quality will exist in
parallel, from time to time they will meet and contribute to each other’s develop-
ment.

Some specific use qualities have been uncovered and dealt with. Surprise and con-
fusion is a conceptual pair tightly intertwined around the situations of use in which
they appear and in that they both carry a knowledge interest. Ante-use is what pre-
cedes use. It spans from preparations over expectations to other’s predictions.



The interactive artefacts play a role not only in the productive use of
work, but also in a learning use. The continuous learning use is always
present! in a sort of suspense. Sometimes it is consciously disregarded, or
bracketed, such as when a user continues to work instead of learning from
a surprise. The organized learning use, such as that during a course, pre-
sumes another set of uses of the interactive artefact; the teacher’s, course
designer’s and simulator builder’s use.

Understanding or assessing use qualities depends on a multi-perspec-
tive approach. Different actors with different backgrounds and different
interests and agendas view and express the use of an artefact in different
ways. Without actively taking perspectives, or shifting perspectives, the
understanding of use quality will be bound by hidden agendas and the
presumed perspectives of the active participants, and their prejudices on
each others’ perspectives. It seems to be important to share, but not nec-
essarily hold the same, views and perspectives, in order to sucessfully
work with use qualities. This can be supported with inclusive design
processes, and a more open and sensitive assessment framework for use
qualities.

Several empirically and theoretically grounded tentative models of use
quality have been formulated during the course of this research, with
different levels of detail. It would be fairly easy to restipulate one of the
models from the theoretical framework, and call it a synthesis that fits, it
wouldn’t even be scientifically wrong to do so. But given the pluralism
and the multi-perspectivity it would be wrong of me trying to put a syn-
thesized model in front of the variety of models, as if it were a better
model.

How learning can foster use quality

Learning fosters use quality in several different ways. The learning envi-
ronment designers provide a wide range of aspects as important to the use
ofaninteractive artefact, based on their interest in developing people and
business together and their position in the value chain as customers (i.e.
hired by the procurer not the producer). These aspects could all be used
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during development of the artefact. This insight also changed their view
on artefacts and on their own possible role in the organisation. They also
saw the potential and possibility of designing learning periods with the
intent of changing one or several of the use qualities identified. Learning
also foster use qualities in the sense that learning can be seen as one use
of an interactive artefact, just as teaching is another kind of use. Last,
doing research together with learning environment designers shaped
both the research process and its outcomes, in that sense learning fos-
tered use quality in terms of the theories and models presented here.

The models of use quality developed consists of a wide and far reaching
set of aspects, perspectives and specific use qualities. It is significant that
they are loosely structured, but carry their meaning, fit and usefulness
from the setting in which the interactive artefacts are used, as opposed to
carrying their meaning of producing interactive artefacts. It is interesting
that the models bear similarities to several of the extended usability defi-
nitions available, apart from the fact that for the models developed the
idea of extension has no meaning.

Three of the specific use qualities identified are intrinsically connected to
learning to use an interactive artefact. Surprise and confusion both hold
possibilities for learning, both as planned and unplanned experiences.
One aspect of ante-use is learning to use the artefact.

The artefact as itis, is the everyday learning environment for the users.
It becomes a part of micro-level learning environments as well as the
more general kinds of learning environments provided by the organisa-
tion. In this sense it is not an isolated object, but is highly (but not always
well) integrated into an extremely heterogeneous milieu, loosely held
together by the way in which the business is organized.

Given that learning environment developers are allowed to play a role
in the design of interactive artefacts, they contribute with a different per-
spective on the use and design of the artefact. Their experiences can add
to assessment procedures a more open and sensitive framework based on



use qualities. One such addition would take into account the complex
nature and interdependencies between use quality, novice/expert, low-
achiever/high-achiever, and low self-efficacy/high self-efficacy.

There seemed to be a difference in understanding and construction of
use quality between learning environment designers and system develop-
ers, even though they all were from the same organisation. Whether this
difference would persist in a longitudinal perspective is hard to foresee.

Allin all, I've tried to explicitly, and implicitly, make the beauty and
complexity of use quality clear. I am confident that we have reached an
advanced and reasonable position for furthering the discussion and
development of knowledge about use qualities. I am sure that light has
been shed upon what kinds of use qualities an interactive artefact should
show to be good or fit.
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177



13

CONCLUSIONS



References

Adams, D., A., Nelson, R., R., Todd, P, A. (1992). Perceived usefulness, ease of
use, and usage of information technology: A replication. MIS Quarterly,
June:227-247.

Adler, P, S., Winograd, T., A. eds (1992). Usability: Turning technologies into tools.
NewYork, NY: Oxford University Press.

Alben, L. (1996). Quality of experience: Defining the criteria for effective interac-
tion design. interactions, may+june:11-15.

Alexander, C. (1970). The goodness of fit and its source. In Proshansky, H., Ittel-
son, W. & Rivilin, L. (eds) Environmental psychology, man and his physical set-
tings. New York, NY: Holt, Reinehart and Winston Inc.

Alvesson, M., Skoldberg, K. (1994). Tolkning och reflektion. Vetenskapsfilosofi och
kvalitativ metod. Lund: Studentlitteratur.

Allwood, C., M. (1991). Minniska-datorinteraktion: Ett psykologiskt perspektiv.
Lund: Studentlitteratur.

Allwood, C., M., Kalén, T. (1993). Using a patient administrative system: A per-
formance evaluation after end-user training. Computers in Human Behaviour,
9:137-156.

Andersson, J., R. (1982). Acquisition of cognitive skill. Psychological Review,
89(4):369-406.

Archer, B., L. (1979). Whatever became of design methodology? Design Studies,
1(1):17-18.

Arvola, M., Holmlid, S. (2000). I'T-artefacts for socializing: Qualities-in-use and
research framework. In L. Svensson, U. Snis, O. Serensen, H. Figerlind, T.
Lindroth, M. Magnusson, and O. Ostlund (eds.), Proceedings of IRIS 23. Ude-
valla: Laboratorium for Interaction Technology, University of Trollhittan
Uddevalla. Availiable at http://iris23.htu.se/proceedings/PDF/78final. PDF.

Arvola, M., Holmlid, S. (submitted). Ante-use and the character of face-to-face
encounters: Experiences of systems used during customer meeting at banks.

Asplund, H. (1980). Farvdl till funktionalismen. [Farewell to Functionalism].
Stockholm: Atlantis.

Baltzert, H. (1987). Objectives for the humanization of software — A new and
extensive approach. In Proceedings from Interact ‘87, pp 5-10.

Banister, P, Burman, E., Parker, 1., Taylor, M., Tindall, C. (1994). Qualitative
methods in psychology: A researcher guide. Buckingham: Open university Press.

Bannon, L.,]J., Bedker, S. (1991). Beyond the interface: Encountering artifacts in
use. In Carroll, ]., M. (ed) Designing interaction: Psychology at the human-com-
puter interface, p 227-251. Cambridge, MA: Cambridge University Press.

Baskerville, R., L. (1999). Investigating information systems with action research.
Communications for the Association for Information Systems vol 2, article 19.

79



180

Bergman, B., Klefsjo, B. (1994). Qualizy - from customer needs to customer satisfac-
tion. Lund: Studentlitteratur.

Bevan, N. (19952). Human-computer interaction standards. Proc. International
confon Human Computer Interaction, pp885-890.

Bevan, N. (1995b). Usability is quality of use. Proc. International Conf on Human
Computer Interaction, pp349-354.

Bevan, N. (1997). Quality and usability: A new framework. Invan Veenendaal, E.,
McMullan, J. (eds) Achieving software product quality. Netherlands: Tutein
Nolthenius.

Bevan, N., Bogomolni, I. (2000). Incorporating user quality requirements in the
software development process. Available at http.//www.usability.serco.com/
trump

Bevan, N., Macleod, M. (1994). Usability measurement in context. Behaviour and
Information Technology, 13(1-2):132-145.

Beyer, H., Holtzblatt, K. (1998). Contextual design: Defining customer-centered sys-
tems. San Francisco, CA: Morgan Kaufmann.

Bias, R., G., MayhewD., J. (1994). Cost-justifying usability. Boston, MA: Aca-
demic Press.

Bierut, M., Drenttel, W., Heller, S., & Holland, DH., eds (1994). Looking closer:
Critical writings on graphic design. New York, NY: Allworth Press.

Blanchot, M. (1955). La solitude essentielle. In I'Espace littéraire. Paris: Galli-
mard. In translation by Engdahl, H. ed. Blanchot: Essier. Lund: Propexus.
Blanchot, M. (1963). Qu’en est-il de la critique. In Lautréamont et Sade. Les Edi-
tions de Minuit. In translation by Engdahl, H. ed. Blanchot: Esséer. Lund:

Propexus.

Blomberg, J., Giacomi, J., Mosher, A., & Swenton-Wall, P. (1993). Ethnographic
field methods and their relation to design. In Schuler, D., Namioka, A. (eds)
Participatory design: Principles and practices. Hillsdale, NJ: Lawrence Erlbaum
Associates.

Bostrom, R., P, Olfman, L., Sein, M., K. (1990). The importance of learning style
in end-user training. MIS Quarterly, march, 14(1):101-119.

Bourdieu, P, Chamboredon, J.-C., Passeron, ].-C. (1968). The craft of sociology:
Epistemological preliminaries. Berlin: de Gruyter 1991.

Broadwell, M., M. (1993). 7 steps to building better training. Training, oct 93, 75-
81.

Brown, J., S., and Duguid, P. (1992). Enacting design for the workplace, in Adler,
P, S. and Winograd, T. (eds.). Usability: Turning technologies into tools. New
York, NY: Oxford University Press.

Brynjolfsson, E. (1993). The productivity paradox of information technology.
Communications of the ACM, 36(12):66-77.



Brynjolfsson, E., Hitt, L., M. (1998). Beyond the productivity paradox: Comput-
ers are the catalyst for bigger changes. Communications of the ACM, 41(8):49-
55.

Busch, T. (1993). Overforing av lering. PhD dissertation, T@H-serien 1993:4.
Trondheim: Trondheim @konomiske Hogskole, Biblioteket.

Busch, T. (1994). Overforing av lering. Nordisk Pedagogik, 2, pp87-100.

Butler, K., A. (1996). Usability engineering turns 10. Interactions, january:58-75.

Bosser, T. (1987). Learning in man-computer interaction - A review of the literature.
volume 1 of ESPRIT proj. no. 385, Human Factors Laboratories in Information
Technology (HUFIT). Berlin: Springer-Verlag.

Callaos, N., Callaos, B. (1994). Designing with systemic total quality. Educational
Technology, January 1994:29-39.

Carlshamre, P. (1994a). Technical communicators and system developers collabo-
rating in usability-oriented systems development: A case study. In Proceedings
of the 12th ACM annual international conference on systems documentation (SIG-
DOC 94), pp200-207.

Carlshamre, P. (1994b). A collaborative approach to usability engineering: Tech-
nical communicators and sytems developers in usability-oriented systems
development. Licentiate thesis, Dept. Computer and Information Science.
Linképing: Linképings universitet.

Carlshamre, P. (2001). A usability perspective on requirements engineering - from
methodology to product development. Linkiping studies in Science and Technol-
ogy, dissertation no 726. Link6ping: Link6pings universitet.

Carlshamre, P, Léwgren, ]., Rantzer, M. (1994). Usability meets the real world: A
case study of usability-oriented method development in industrial software
production. In Bradley, G., E., Hendrick, H., W. (eds), Human factors in
organizational design and management - IV. Amsterdam: Elsevier Science.

Carlshamre, P, Rantzer, M. (2000). Dissemination of usability: Failure of a suc-
cess story. Interactions, 8(1):31-41.

Carlshamre, P, Tuminello, J. (1995). Technical communicators’ current views on
usability and collaboration. In ACM SIGDOC 95, pp11-19.

Carroll, J., M. (1998, ed). Minimalism beyond the nurnberg funnel. Cambridge,
MA: MIT Press.

Carroll, J., M. (1990). The Nurnberg funnel: Designing minimalistinstruction for
practical computer skill. Cambridge, MA: MIT Press.

Carroll, J., M., Aaronson, A., P. (1988). Learning by doing with simulated intelli-
gent help. Communications of the ACM, 31(9):1064-1079.

Carroll, J., M., Kellogg, W., A. (1989). Artifacts as theory-nexus: Hermenutics
meets theory-based design. Proceedings of CHI'89, pp 7-14. New York, NY:
ACM Press.

Carroll, J., M., Rosson, M., B. (1995). Managing evaluation goals for training.
Communications of the ACM, 38(7):40-48.

181



182

Carroll, J., M., Smith-Kerker, P, L., Ford, J., R. and Mazur, S., A. (1987/88). The
minimal manual. Human-Computer Interaction, 3:123-153.

Clement, A. (1994). Computing at work: Empowering action by "Low-level
Users". Communications of the ACM, 37(1):53-63.

Cohen, L., Manion, L. (1994). Research methods in education, fourth edition. Lon-
don: Routledge.

Compeau, D., R., Higgins, C., A. (1995). Computer self-efficiacy: Development
of a measure and initial test. MIS Quarterly, June, 189-211.

Cotterman, W., W., Kumar, K. (1989). User cube: A taxonomy of end users.
CACM 32(11):1313-1320.

Cooper, A. (1996). Get a memory. Available at A¢zp.//www.cooper.com/articles/
art_get_a_memory.htm

Coyne, R. (1995). Designing information technology in the postmodern age: From
method to metaphor. Cambridge, MA: MIT Press.

Crosby, P, B. (1979). Quality is free. New York, NY: McGraw Hill.

Craig, J., S. (1992). A systematic approach to improving in-house computer liter-
acy. Journal of educational technology systems, 21(1):51-70.

Dahlbom, B., and Mathiassen, L. (1993). Computers in context: the philosphy and
practice of systems design. Cambridge, MA: NCC Blackwell.

Darke, J. (1979). The primary generator and the design process. Design Studies,
1(1):36-44.

David, P, A. (1990) The dynamo and the computer: A historical perspective on
the modern productivity paradox. American Economic Review Papers and Pro-
ceedings 1, 2:355-361.

Danto, A., C. (1964). The artworld. Journal of Philosophy. 61:571-584.

Deming, W., E. (1986). Out of the crisis. Cambridge, MA: MIT Press.

Dickie, G. (1971). Aesthetics, an introduction. Indianapolis, IN: Pegasus.

Doll, W, ]., Xia, W., Torkzadeh, G. (1994). A confirmatory factor analysis fo the
end-user computing satsifaction instrument. MIS Quarterly, december:453-
461.

Dunne, A. (1999). Hertzian tales: Electronic products, aesthetic experience and critical
design. RCA CRD Research Publications. London: Royal College of Art,
Computer Related Design.

Eason, K., D. (1984). Towards the experimental study of usability. Behaviour and
Information Technology, 3(2):133-143.

Ehn, P. (1995). Informatics - Design for usability. In Dahlbom, B., (ed) The info-
logical equation: Essays in honor of Bérje Langefors. Gozhenburg Studies in
Information Systems, Report 6, March 1995. Géteborg: Goteborg University,
School of Economics and Commercial Law, Departement of Imformatics.

Ehn, P, Lowgren, J. (1996). Systems at an exhibition: The Qualitheque. Interac-
tions, 3(3):53-55.



Ehn, P. and Léwgren, J. (1997) Design for quality-in-use: Human computer inter-
action meets systems development. In Helander, M., Landauer, T., Prabhu, P.
(ed) Handbook of buman-computer interaction. Second, completely revised edition,
pp299-313. Amsterdam: Elsevier.

Engestrom, Y. (1987). Learning by expanding: An activity-theoretical approach to
development research. Helsinki: Orienta-Konsultit Oy.

Eriksen, T., B., Traney, K., E., and Floistad, G. (1985). Filosofi og vitenskap fra
antikken til vir egen tid. Oslo: Universitetforlaget.

Feingold, K. (1997). The Interactive Art Gambit ("Do not run! We are your
friends!"). New York, NY: Technology in the 90s presentation, The Museum
of Modern Art, NY, Ken Feingold April 7,1997. Availabel at h#2p.//www. ken-
feingold.com/feingold-moma4.97.html, 10 apr 2002.

Fenton, N., E. (1991). Software metrics: A rigorous approach. Chapman and Hall,
London.

Forlizzi,]., Ford, S. (2000). The building blocks of experience: An early framework
for interaction designers. In DIS 00:419-423.

Friedman, B. ed (1997). Human values and the design of computer technology. Cam-
bridge, MA: CSLI Publications and Cambridge university press.

Garvin, D. (1984). What does “product quality” really mean. Sloan Management
Review, 26(1):25-43.

Gaver, B., Martin, H. (2000). Alternatives: Exploring information appliances
through conceptual design propsals. Proceedings of CHI 2000, pp 209-216.
New York, NY: ACM Press.

Gist, M., Rosen, B., Schwoerer, C. (1988). The influence of training method and
trainee age on the acquisition of computer skills. Personnel Psychology, 41:255-
265.

Glaser, B., G. (1978). Theoretical sensitivity. Mill Valley, CA: The Sociology Press.

Glaser, B., Strauss, A., L. (1967). The discovery of grounded theory: Strategies for
qualitative research. Chicago: Aldline.

Goodhue, D., L., Thompson, R., L. (1995). Task-technology fit and individual
performance. MIS Quarterly, june:213-236.

Grice, R., A. (1988). Information development is part of product development -
not an afterthought. In Barrett, E. (ed) Tews, ConText, and Hypertext. Cam-
bridge, MA: MIT Press.

Grudin, J. (1993). Interface: An evolving concept. Communications of the ACM,
36(4):110-120.

Habermas, J. (1972). Knowledge and human interests. London: Heinemann.

Habermas, J. (1973). A postscript to knowledge and human interest. Philosophy of
the Social Sciences, 3:157-189.

Habermas, J. (1984). The theory of communicative action. Vol 1. Boston: Beacon
Press.



Hallnis, L., Redstrom, J. (2002). From use to presence: On the expressions and
aesthetics of everyday computatinoal thing. Fortcoming in Transactions on
Computer Human Interaction.

Hanson, N., R. (1958). Patterns of discovery: An inquiry into the oundations of science.
Cambridge: Cambridge University Press.

van Harmelen, M., Artim, J., Butler, K., Henderson, A., Roberts, D., Rosson, M.,
B., Tarby, J-C., Wilson, S. (1997). Object Models in User Interface Design:
A CHI 97 workshop. SIGCHI Bulletin, 29(4):55-62.

Harrison, A., W., Rainer, R., K., Jr. (1992). The influence of individual differences
on skill in end-user computing. Journal of Management of Information Systems,
9(1):93-111.

Hendersson, A. (2000a). Design for what? Six dimensions of activity (Part 1 of 2).
interactions, 7(5):17-22.

Hendersson, A. (2000b). Design for what? Six dimensions of activity (Part 2 of 2).
interactions, 7(6):25-30.

Holmberg, L., M. (1994). A content analysis of nine user documentations on
operating systems. Licentiate thesis, Report no 1994:03. Géteborg: Dept of
Education and Educational Research, Géteborg University.

Holmberg, L., M. (1996). Design of learning environments for I'T-users. PHd the-
s1s, Report no 1996:01-02. Géteborg: Dept of Education and Educational
Research, Goteborg University.

Holmlid, S. (1995a). The effect of end-user instruction on usability: Usability as a
key quality of instruction. Master Thesis, LiTH-IDA-Ex-9571. Linképing:
Linkspings Universitet.

Holmlid, S. (1995b). The strength of usability: An attempt to measure transfer of
training. In 525 annual conference on computer and information science, pp 1-7.
Linképing: Dept. of Comp. and Information Science, Linképings universitet.

Holmlid, S. (1997a). Learning for usability: An explorative study of qualities in
use. In Pemberton, S (ed). Human factors in computing systems, Extended
abstracts CHI 97, pp 59-60. New York, NY: ACM Press.

Holmlid, S. (1997b). Adapting users: Learning for usabilty. Poster presented at CHI
97.

Holmlid, S. (1997c). User perceptions of effects of training: In search for qualities
in use. Linkdping electronic articles in computer and information science, Vol
2(1997): nr 8. http://www.epliu.se/ea/cis/1997/008/. August 29, 1997.

Holmlid, S. (1997d). Transfer of training: An attempt to interpret subjectively
perceived usability. In proceedings from Anvindbarhet imorgon: Funktion eller
passion, the STIMDI '97 conference, Linképing.

Holmlid, S. (1998). Futurism and retrospect: User strategies to learning opportu-
nities in cases of surprise or confusion. In Human I'T; 2(3):115-130, Hégskolan
i Boris, Sweden.



Holmlid, S. (1997). Interface reading: HCI as compared to literature theory. In
Higglund, S. (ed) Selected term papers on methodology in computer science, volume
2, pp 19-32.

Holmlid, S. (2000). The interactive in art: Conversation with a material. Electro-
hype 2000, 25-27 October 2000, Malmé.

Holmlid, S. (2001). Usability as a tool for competence development. In Usability
throughout the entire software development lifecycle - A summary of the
INTERACT 2001 workshop. Technical report 2001-026, pp56-57, Uppsala
Universitet, Dept. of Information Technology.

Holmlid, S., Arvola, M., Ampler, F. (2000). Genres and Design Considerations of
iTV Cases. In Proceedings of NordiCHI 2000 "Design s design”, 23-25 October
2000, Royal Institute of Technology, Stockholm.

Hylinger, C. ed (1987). Segla i ett sill: Patafysisk antologi. AWE/Gebers.

Hird af Segerstad, U. (1957). Tingen och vi. Stockholm: Nordisk rotogravyr.

1SO 13407 (1999). Human-centred design processes for interactive systems.

ISO TR 18529 (2000). Human-centred lifecycle process descriptions.

ISO 9241-11 (1986). Ergonomic requirements for office work with visual display ter-
minals (VDT5) - Part 11: Guidance on usability.

ISO/IEC 14598-1 (1998) Information technology - Evaluation of software products
- Part 1: General guide.

Janlert, L-E., Stolterman, E. (1997). The character of things. Design Studies,
18:297-314.

Jones, J., C. (1992). Design methods. Second edition. New York, NY: Van Nostrand
Reinhold.

Jones, P, H., Biers, D., W. (1992). Relative contribution of training and interface
design to mental model assimilation. In Proceedings of the Human Factors Society
36th annual meeting, pp 453-457.

Juran, J., M., Gryna, F., M., Bingham, R., S. (1974). Quality control handbook. 3rd
edition. New York, NY: McGraw Hill.

Kay, J., Thomas, R., C. (1995). Studying long-term system use. Communications
of the ACM, 38(7):61-69.

Keen, P, G., W.(1991). Shaping the future: Business design through information tech-
nology. Boston: Harvard Business School Press.

Keinonen, T. (1997). Expected usability and product preference. DIS 97, 197-204.

Kerne, A. (1998). Cultural representation in interface ecosystems: Amendments
to the ACM/Interactions design awards criteria. Inferactions, jan+feb:37-43.

Kitchenham, B., Pfleeger, S., L. (1996). Software quality: The elusive target.
IEEE Software, January 1996:12-21.

Kirakowski, J., Corbett, M. (1990). Effective methodology for the study of HCI.
Amsterdam: North-Holland and Elsevier Science Publishers.

Kirkpatrick, D., L. (1959a). Techniques for evaluating training programs. Journal
of ASTD, 13(11):3-9.



186

Kirkpatrick, D., L. (1959b).Techniques for evaluating training programs: Part 2—
Learning. Journal of ASTD, 13(12):21-26.

Kirkpatrick, D., L. (1960a). Techniques for evaluating training programs: Part 3—
Behavior. Journal of ASTD, 14(1):13-18.

Kirkpatrick, D., L. (1960b). Techniques for evaluating training programs: Part 4—
Results. Journal of ASTD, 14(2):28-32.

Kirkpatrick, D., L. (1994). Evaluating training programs: the four levels. San Fran-
cisco, CA: Berrett-Koehler.

Kirkpatrick, D., L. (1996). Revisiting Kirkpatrick’s four-level model. Training (&
Development, 50(1):54-57.

Kolb, D. (1986). The critique of pure modernity — Hegel, Heidegger and after. Chi-
cago, IL: University of Chicago Press.

Krein, T., J., Weldon, K., C. (1994). Making a play for training evaluation. 7rain-
ing & Development, april:62-67.

Krippendorft, K. (1995). On the essential contexts of artifacts or on the proposi-
tion that “Design is making sense (of things)”. In Margolin, V., Buchanan, R.
(eds) The idea of design: A design issues reader. pp156-184.

Kristof, R. & Satran, A. (1995). Interactivity by design: Creating and communicating
with new media. Mountain View, CA: Adobe Press.

Kyng, M., Mathiassen, L. eds (1997). Computers and design in context. Cambridge,
MA: MIT Press.

Lambert, S. (1993). Form follows function: Design in the 20th century. London: Vic-
toria & Albert Museum.

Landauer, T., K. (1995). The trouble with computers: Usefulness, usability, and pro-
ductivity. Cambridge, MA: MIT Press.

Landauer. T., K. (1997). Behavioral research methods in human-computer inter-
action. pp 203-227 In Helander, M., Landauer, T., K., Prabhu, P. (eds) Hand-
book of human-computer interaction, second, completely revised edition.
Amsterdam: Elsevier Science.

Langer, S., K. (1953). Fecling and form. A theory of art developed from “Philosophy in
a new key”. London: Routledge & Kegan.

Le Corbusier (1923). Vers une architecture. Paris: Editions Crés. In translation by
Etchells, F. (1927) Towards an architecture. London: Architetural Press.
Later edition in 1946.

Lewis, J., R. (1995) IBM computer usability satisfaction questionnaires: Psycho-
metric evaluation and instructions for use. International Journal of Human-
Computer interaction, 7(1):57-78

Lewis, S., Mateas, M., Palmiter S. & Lynch, G. (1996). Ethnographic data for
product development: A collaborative process. Interactions, 3(6):52-69.

Lilienthal & Ziillighoven (1997). Application-oriented usage quality: The tools
and material approach. interactions, 4(6):35-41.



Lord, C. (1987). Indexicality, not circularity: Dickie’s new definition of art. JA4C
13:81-83.

Lundequist, J. (1992). Designteorins kunskapsteoretiska och estetiska utging-
spunkter. TRITA-PRM-1008:1992. Stockholm: Royal Institute of Technol-
ogy.

Lundequist, J. (1995). Design och produktutveckling: Metoder och begrepp. Lund:
Studentlitteratur.

Lundgren, K., Wiberg, A. (2001). Solowparadoxen eller den nya ekonomin?
Report 34/2001. Stockholm: Observatoriet for I'T och tillvixt. I'T-kommissio-
nen.

Liibcke, P., ed (1987a). Vir tids Filosofi, del 1. Stockholm: Forum.

Liibcke, P., ed (1987b). Var tids filesofi, del 2. Stockholm: Forum.

Liibcke, P., ed (1988). Filosofilexikonet. Stockholm: Forum.

Lyotard, , J-F. (1984). The postmodern condition: A report on knowledge. Theory and
History of Literature, volume 10. Manchester: Manchester University Press.

Lowgren, J. (1993). Human computer interaction: What every systems developer
should know. Lund: Studentlitteratur.

Lowgren, J. (1995). Perspectives on usability. Lecture notes, LiTH-IDA-R-95-
23. Linkoping: Linképings universitet.

Lawgren, J., Stolterman, E. (1998a). Design av informationsteknik - materialet utan
egenskaper. Lund: Studentlitteratur.

Léwgren, J., Stolterman, E. (1998b). Developing I'T-design ability through reper-
toires and contextual product semantics. Digital Creativity, 9(4):223-237.
Mack, R., L., Lewis, C., H., & Carroll, J., M. (1983). Learning to use word proc-
essors: Problems and prospects. ACM Trans on Office Information Systems,

1(2):254-271.

Martocchio, J., J. (1994). Effects of conceptions of ability on anxiety, self-efficacy,
and learning in training. Journal of Applied Psychology, 79(6):819-825.

Martocchio, J. J. & Dulebohn, J. (1994). Performance feedback effects in training:
The role of perceived controllability. Personnel Psychology, 47, 357-373.

Martocchio, J., J., Webster, J. (1992). Effects of feedback and cognitive playfulness
on performance in microcomputer software training. Personnel Psychology,
54:553-578.

McCullough, M. (1998). Abstracting craft: The practiced digital hand. Cambridge,
MA: MIT Press.

Meclntosh, S., S., Page, S., Hall, K., B. (1993). Adding value through training.
Training & Developoment, July, 39-44.

Molander, B. (1996). Kunskap i handling. Gsteborg: Daidalos.

Mong, R. (1997). Design for product understanding. Liber: Stockholm.

Mulhall, S. (1996). Heidegger and Being and Time. London: Routledge.

Mullet, K., Sano, D. (1995). Designing visual interfaces: Communication oriented
technigues. Englewood Cliffs, NJ: Prentice Hall.



188

Nardi, B. ed (1996). Context and consciousness: Activity theroy and human-computer
interaction. Cambridge, MA: MIT Press.

Nath, R. (1989). Associations between user training and information systems suc-
cess. International Journal of Information Management, 9:259-265

Nelson, R., R., Cheney, P, H. (1987). Training end users: An exploratory study.
MIS Quarterly, december, 11(4):547-559

Newstrom, J., W. (1987). Confronting anomalies in evaluation: Reliability and
other statistical mysteries are plain at last. Training and Development journal,
July:56-60.

Nielsen, J. (1989). Usability engineering at a discount. In Proceedings of #hird
International conference on Human-Computer Interaction, pp 2-8.

Nielsen, J. (1990). Big paybacks from discount usability engineering. IEEE Sof?-
ware, 7(3):107-108.

Nielsen, J. (1993). Usability engineering. San Diego, CA: Academic Press.

Nielsen, J., & Molich, R. (1990).Heuristic evaluation of user interfaces.
CHTI’90:373-380.

Norman, D., A. (1988). The psychology of everyday things. New York, NY: Basic
Books.

Norman, D., A. (1986). Cognitive engineering. In Norman, D. A., Draper, S. W.,
(eds), User Centered System Design: New Perspective on Human-Computer Inter-
action. Hillsdale, NJ: Lawrence Erlbaum Associates.

Nunes, N., Toranzo, M., Cunha, J., Castro, J., Kovacevic, S., Roberts, D., Tarby,
J.,Collins-Cope, M., van Harmelen, M., (1999) Workshop on Interactive Sys-
tem Design and Object Models (WISDOM’99), in Moreia, A., (eds),
ECOOP’99 Workshop Reader, Springer-Verlag LNCS, pp267-287.

Nunes N.,J., Cunha, J., F. (2000). Wisdom — A UML based architecture for inter-
active systems. In DSV-IS 2000:191-205.

Olfman, L., Bostrom, R., P. (1991). End-user software training: An experimental
comparison of methods to enhance motivation. Journal of Information Systems,
1:249-266.

Olfman, L., Bostrom, R., P, Sein, M., K. (1991). The effects of training on moti-
vation to use and self-reported use of an electronic mail system. In Carey, J.,
M. (ed). Human factors in information systems: An organizational perspective.
Norwood, NJ: Ablex publishing corporation.

Ong, W., J. (1990). Muntlig och skriftlig kultur: Teknologiseringen av ordet. Gote-
borg: Anthropos.

O’Toole, L., M., Shukman A. (1977) A contextual glossary of formalist terminol-
ogy. In russian poetics in translation 4, 13-48.

Palmer, ]. & Dodson, M., eds (1996). Design and aesthetics: A reader. London:
Routledge.

Paulsson, G. (1919/1995). Vackrare vardagsvara. Stockholm: Svenska slojdfore-

ningen.



Paulsson, G., Paulsson, N. (1957). Tingens beuk och préigel. Stockholm: Koopera-
tive férbundets bokférlag.

Polson, P, G., Lewis C. (1990). Theory-based design for easily learned interfaces.
Human Computer Interaction, 5:191-220.

Porteous, M., Kirakowski, J., Corbett, M. (1993). SUMI user handbook. Cork:
Human Factors Research Group, University College Cork.

Preece, J., Rogers, Y., Sharp, H. (2002). Beyond human-computer interaction. New
York, NY: John Wiley & Sons.

Redstrdm, J. (2001). Designing everyday computational things. Doctoral disserta-
tion, Gothenburg Studies in Informatics, Report 20,May 2001. Goteborg:
Department of Informatics, Géteborg University. Also available at http://
www.viktoria.se/~johan/thesis/

Reinharz, S. (1992). Feminist methods in social research. New York, NY: Oxford uni-
versity press.

Rieman, J. (1996). A field study of explorative learning strategies. Transactions on
Computer-Human Interaction. 3(3):189-218.

Rittel, H., W., J. (1984). Second-generation design methods. In Cross, N. (ed),
Developments in design methodology, pp 317-327.Chichester: John Wiley &
Sons.

Rogers, Y. (2000). Recent theoretical developments in HCI: Their value for informing
design. Online material.

Rosell, G. (1990). Anteckningar om designprocessen. Stockholm: Royal Institute of
Technology.

Rosenman, M., A., Gero, J., S. (1998). Purpose and function in design: From the
socio-cultural to the techno-physical. Design Studies 19:161-186.

Rosson, M., B. (1984). Effects of experience on learning, using, and evaluating a
text editor. Human Factors, 26:463-475.

Rowe, P, G. (1987). Design thinking. Cambridge MA: MIT Press.

Sackett, P, R., Mullen, E., J. (1993). Beyond formal experimental design:
Towards an expanded view of the training evaluation process. Personnel Psy-
chology, 46:613-627.

Salzman, H. (1992). Skill based design: Productivity, learning and organizational
effectiveness, in Adler, P, S. and Winograd, T. (eds.). Usability: Turning tech-
nologies into tools. New York, NY: Oxford University Press.

Schuler, D., Namioka, A. eds (1993). Participatory design: Principles and Practices.
Hillsdale, NJ: Lawrence Erlbaum Associates.

Schon, D., A. (1983). The reflective practitioner: How professionals think in action.
New York, NY: Basic Books.

Schon, D., A. (1987). Educating the reflective practitioner: Towards a new design for
teaching and learning in the professions. San Francisco, CA: Jossey-Bass.

Scott, J., E. (1995). The measurement of information sysems effectiveness: Eval-
uating a measuring instrument. DataBase Advances, 26(1):43-61.



190

Sein, M. K., Bostrom, R. P, Olfman L. (1987). Training end users to compute:
Cognitive, motivational and social issues. INFOR, 25(3), 236-255.

Shelton, S., Alliger, G. (1993). Who's afraid of level 4 evaluation: A practical
approach. Training & Development, june:43-46.

Simmons, P. (1996). Quality outcomes: Determining business value. IEEE Soft-
ware, January 1996:25-32.

Singley, M, K., Andersson, J., R. (1985). The transfer of text-editing skill. Inzer-
national Journal of Man-Machine Studies, 25:153-189.

Soloway, E., Guzdial, M., Hay, K., E. (1994) Learner-centered design: The chal-
lenge for HCI in the 21st century. interactions, 1(2):36-48.

Souttar, J. (1998). Drag me. Click me. Don’t try to understand me. Eye, 7(28):58-
63.

Stolterman, E. (1992). How system designers think about design and methods:
Some reflections based on an interview study. Scandinavian Journal of Informa-
tion Systems, 4:137-150.

Strassmann, P., A. (1990). The business value of computers: An executive’s guide. New
Canaan: The Information Economics Press.

Strauss, A., L. (1987). Qualitative analysis for social scientists. Cambridge: Cam-
bridge University Press.

Thomas, R., C. (1996). Long term exploration and use of a text editor. PAD thesis,
University of Western Australia.

Trauth, E., M., Cole, E. (1992). The organizational interface: A method for sup-
porting end users of packaged software. MIS Quarterly, March, 35-53.

Trumbly, J., E., Arnett, K., P, & Martin, M., P. (1993). Performance effect of
matching computer interface characteristics and user skill level. International
Journal of man-machine studies, 38:713-724.

Van Oostendorp, H., Walbeehm, B, J. (1995). Towards modelling exploratory
learning in the context of direct manipulation interfaces. Interacting with com-
puters, 7(1):3-24.

Vilks, L. (1987). Konst (& Konster. Malmo, Wedgepress & Chesse.

Vilks, L. (1995). Konstteori: Kameler gir pd vatten. Nora: Nya Doxa.

Vygotsky, L., S. (1986). Thought and language. Cambridge, MA: MIT Press.

Waern, Y. (1998). Layers of HCI issues. Presented at the Basic Research Sympo-
stum, CHI 98. Also; Working report, No 1998:2 (a) Department of Communica-
tion Studies, Linkdpings universitet. Available at http://www.tema.liu.se/
people/yvowa/layers.htm, 20 march 2001.

Webster, J., Martocchio, J., J. (1992). Microcomputer playfulness: Development
of a measure with workplace implications. MIS Quarterly, june:201-226.

Whiteley, N. (1997). Olympus and the marketplace: Reyner Banham and design
criticism. Design Issues, 13(2):24-35.

Whiteside, J., Wixon, D. (1987). The dialectics of usability engineering. Proceed-
ings of IFIP INTERACT 87: Human-Computer Interaction, pp17-20 .



Winograd, T. ed (1996). Bringing design to software. New York, NY: ACM Press.

Winograd, T. (1997). From computing machinery to interaction design. In Den-
ning, R., & Metcalfe, R. (eds.) Beyond calculation: The next fifty years of comput-
ing, pp149-162. New York, NY: Springer-Verlag.

Winograd, T., Flores, F. (1986). Understanding computers and cognition. Norwood,
NJ: Ablex publishing company.

Wood, L., E. (1997). Semi-structured interviewing for user-centered design.
Interactions, march+april:48-61.

Wolgers, D. (1996). 120 verk 1977-1996. Stockholm: Silander & Fromholtz For-
lags AB.

Wirathall, M., Kelly S. (1996). Existential phenomenology and cognitive science.
The Electronic Journal of Analytic Philosophy, 4 spring 1996. Bloomington, IN:
Indiana University.

Zultner, R., E. (1993). TQM for technical teams. Communications of the ACM,
36(10):79-91.

Ahlberg, L-0O (1993). Concepts and conceptions of art. Nordisk Estetisk Tidskrift
10:127-155.

191



APPENDICES



APP I

Questionnaire

The questionnaire used consisted of 35 questions capturing 1o proposed use quali-
ties as well as computer self-efficacy. All questions were in Swedish.

To assess the use qualities, questions in the questionnaire were grouped to form
factors/indicators. These groups are presented in TABLE 9. In TABLE 10 the way the
use qualities were derived from the indicators are given.

Last, on page 196 the full questionnaire is given. Itis reformatted to fit the thesis

pages.



QUESTIONNAIRE

Table 9: The questions to assess computer self efficacy and the 10 use qualities

Use quality

Questions

Computer self-effi-

cacy
Datorrelaterad
sjalvtillit

Jag skulle kunna utféra mina arbetsuppgifter genom att
anvénda Word...

...om det inte fanns ndgon som under tiden kunde tala om for
mig hur jag skulle gora

...om jag aldrig tidigare anvant ett liknande program

...om jag hade enbart handb&ckerna som referens

...om jag hade sett ndgon annan anvdanda programmet innan jag
provade sjalv

...om det fanns ndgon att ringa och fraga om hjélp om jag kor
fast

...om nagon hade hjalpt mig att komma igang

...om jag hade gott om tid att utféra det arbete programvaran ar
inkopt for

...om jag hade enbart den inbyggda hjélpen som stéd

...om nagon férst hade visat hur man skall géra

...om jag tidigare hade anvant liknande program for att utfora
samma arbetsuppgifter

Relevance of use
Relevans

Det hdr programmet verkar stora det satt pa vilket jag normalt
vill utféra mitt arbete

Jag skulle inte vilja anvanda detta program varje dag

Det ar latt att fa det har programmet att gora precis det man vill

Jag kan utféra mitt arbete pa ett bra satt med detta program

Med det har programmet kan man utféra arbetsuppgifter pa ett
rattframt satt

Efficient task
Effektiv uppgift-
slésning

Det har programmet ar langsamt

Jag kan effektivt utféra mina arbetsuppgifter med detta pro-
gram

Problem-free task
Problemfritt
uppgiftslosande

Om det hdr programmet hakar upp sig @r det inte enkelt att
starta om dar man slutade

Det har programmet beter sig emellanat pa ett obegripligt satt

Vid de flesta tillfallen d& jag anvdnder det har programmet
behéver jag anvanda hjélpen, manualen, eller frdga ndgon

Correct task
Korrekt uppgift-
slosning

Med det hdar programmet kan man utfora arbetsuppgifter pa ett
ratttframt satt

Jag kan utfora mina arbetsuppgifter med ett bra resultat




Table 9: The questions to assess computer self efficacy and the 10 use qualities

Use quality

Questions

Motivation to use
Motivation att
anvanda

Jag skulle inte vilja anvdnda detta program varje dag

Jag kommer aldrig att lara mig anvanda allt det som program-
met erbjuder

Jag prioriterar inte datorn som forsta hjalpmedel i mina arbet-
suppgifter

Flera arbetsuppgifter ar nédvandiga att I6sa med detta system

Motivation to use
for more qualified
tasks

Motivation att
anvanda for mer
kvalificerade
arbetsuppgifter

Jag tror att jag kommer att behdva anvdanda datorn for mer kval-
ificerade arbetsuppgifter allteftersom

Ju mer kvalificerade en arbetsuppgift &r desto mindre ser jag
datorn som ett hjdlpmedel

The time spent is
well spent time
Tiden kdnns val
anvand

Jag upplever att tiden jag arbetar med datorn ar val utnyttjad
tid

Datorn har inte medfért nagot merarbete

Genom att anvanda datorn i arbetet far jag mer tid dver for
kunden

The time spent
with customers is
qualitatively better
Tiden tillsammans
med kunder ger
hogra kvalitet i
kundmotet

Genom att anvanda datorn i arbetet har jag kunnat dgna mig pa
ett battre satt at kundens problem

Datorn tar inte onédig uppmaéarksamhet fran kundarbetet och
kundrelationer

Perceived safe use
Upplevd sdkert
bruk

Det ar latt att fa det hdar programmet att gora precis det man vill

Jag kdnner mig sdkrare om jag bara anvander sadant i program-
met som jag redan kanner till

Perceived short-
comings
Upplevda brister

Nagra stora brister hos systemet bidrar till att det det blir
onodigt komplicerat att utféra vissa arbetsuppgifter

Systemet innehdller varken stora eller sma brister

Pa det stora hela dr jag n6jd med systemet

The use quality indicators, apart from computer self-efficacy, were

derived from the questions as follows:

Table 10: Calculations for the 10 use qualities

|Use quality

|Indicator

Relevance of use

bk1+bk2-bk3-bk4-bk8

Efficient task bk5-bk6
Problem-free task bk7+bk11+bk20
Correct task -bk8-bk9

195



QUESTIONNAIRE

Table 10: Calculations for the 10 use qualities

Use quality

Indicator

Motivation to use

bk2+bk10+bk12-bk13

Motivation to use for more quali-
fied tasks

-bk14+bk22

The time spent is well spent time

-bk15-bk16-bk18

The time spent with customers is -bk19-bk21
qualitatively better
Perceived safe use -bk23-bk3

Perceived shortcomings

bk17-bk24-bk25

The questionnaire was fitted onto a single sheet of paper. Below the

questionnaire is presented, although on another page format. The ques-

tions are not translated into English, because the questionnaire was in

Swedish.

Ni skall fa en ny programvara fér att kunna skriva brev och fax. Foljande

fragorvill jag att du besvarar med den programvaran som fokus. Frigorna

handlar om undervilka omstiindigheter du skulle kunna anvinda den nya

programvaran. For varje friga markera om du tror att du skulle kunna

utféra dina arbetsuppgifter med programvaran. For varje fraga du svarar

JA sa ber jag dig ocksi gradera hur siiker du ir 6ver din bedémning.

Lingst 4t viinster kryssar du om du inte alls dr siker, och lingst 4t hoger

om du ir absolut siiker pd din bedémning.

Jag skulle JAQ
kunna utfora NEJ
mina arbetsup-
pgifter genom
att anvdnda
Word 6 om
nagon gav mig
instruktioner
steg for steg.

123456 7289 10




Detta exempel visar en person som ér ganska siker pa att hon skulle
kunna utféra sitt arbete om hon fick hjilp genom stegvisa instruktioner.

Jag skulle kunna utfora mina arbetsuppgifter genom att
anvinda Word...

Inte alls saker Helt sdker

1. ...om det inte JAQ |1 2 3 45 6 7 8 9 10
fanns nagon NEJ 4
som under tiden
kunde tala om
for mig hur jag
skulle gora

2. | ..om jagaldrig JAQ |1 23 45678910
tidigare anvant NEJ
ett liknande
program

3. ...om jag hade JAQ |1 2 3 456 7 8 9 10
enbart hand- NEJ QO

bockerna som
referens

4. ...om jag hade JAQ |1 2 3 45 6 7 8 9 10
sett ndgon NEJ
annan anvinda
programmet
innan jag pro-
vade sjalv

5. ...om det fanns JAQ |1 2 3 45 6 7 8 9 10
nagon att ringa NEJ
och fraga om
hjilp om jag
kor fast
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Jag skulle kunna utfora mina arbetsuppgifter genom att
anvanda Word...

Inte alls siker Helt sidker
6. ...om nagon JAQ |1 2 3 4 5 8 9 10
hade hjélpt mig NEJ
att komma
igadng
7. ...om jag hade JAQ |1 2 3 4 5 8 9 10
gott om tid att NEJ QA
utfora det
arbete program-
varan ir inkopt
for
8. | ...om jag hade JAO |1 2 3 45 8 9 10
enbart den NEJQ
inbyggda hjél-
pen som stod
9. ...om nagon JAQ |1 2 3 4 5 8 9 10
forst hade visat NEJQ
hur man skall
gora
10. | ...om jag tidi- JAQ |1 2 3 4 5 8 9 10
gare hade NEJ QA
anvént lik-

nande program
for att utfora
samma arbets-
uppgifter

For att fa ytterligare kunskap om hur anvindbart du upplever det testade
systemet skulle jag vilja att du tar stillning till foljande 25 pastienden.



Still dig fragan om du kan hilla med eller inte om pastiendet och kryssa

i hur starkt. Ar du osiker kryssa inte alls.

Haller Haller

Pastaende med inte med

bkl | Det hir programmet verkar stora det I I R R R
sdtt pa vilket jag normalt vill utfora mitt
arbete

bk2 | Jag skulle inte vilja anvindadettapro- | O O O O O
gram varje dag

bk3 | Det &r latt att fa det hiar programmetatt | [ O O O O O
gora precis det man vill

bk4 | Jag kan utfora mitt arbete pdettbrasitt | O O O O O
med detta program

bkS | Det hér programmet ar langsamt I I R R R

bk6 | Jag kan effektivt utfora mina arbets-
uppgifter med detta program

bk7 | Om det hér programmet hakar upp sig o R R R
dr det inte enkelt att starta om dér man
slutade

bk8 | Med det hir programmet kan man R R
utfora arbetsuppgifter pa ett rattframt
satt

bk9 | Jag kan utféra mina arbetsuppgifter [ R R
med ett bra resultat

bkl0 | Jag kommer aldrigattldramiganvdnda | O O O O O Q
allt det som programmet erbjuder

bkll | Dethdr programmet betersigemellandt | O O O O O O

pa ett obegripligt sétt
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Haller Haller
Pastdende med inte med
bkl2 | Jag prioriterar inte datorn som forsta OO OoQaogao
hjalpmedel i mina arbetsuppgifter
bkl3 | Flera arbetsuppgifter 4r nddvandiga att | O O O o g
16sa med detta system
bkl4 | Jag tror att jag kommer att behova O g O oag
anvinda datorn for mer kvalificerade
arbetsuppgifter allteftersom
bkl5 | Jag upplever att tiden jag arbetar med a Qg . ]
datorn &r vél utnyttjad tid
bkl6 | Datorn har inte medfort ndgot merar- o O O o g
bete
bkl7 | Négra stora brister hos systemet bidrar | O O O oag
till att det det blir onddigt komplicerat
att utfora vissa arbetsuppgifter
bkl8 | Genom att anvdnda datorn i arbetet far | O O ag
jag mer tid 6ver for kunden
bk19 | Genom att anvédnda datorn i arbetethar | O O O o oa
jag kunnat dgna mig pa ett béttre sétt at
kundens problem
bk20 | Vid de flesta tillfdllen dé jag anvénder ] ]
det hér programmet behdver jag
anvinda hjélpen, manualen, eller fraga
nagon
bk21 | Datorn tar inte onddig uppmérksamhet | O O oag
fran kundarbetet och kundrelationer
bk22 | Jumer kvalificerade en arbetsuppgiftdar | O O O o oa

desto mindre ser jag datorn som ett
hjélpmedel




Haller Haller

Péstdende med inte med
bk23 | Jag kénner mig sikrare om jag bara Oaaaaan
anvinder sddant i programmet som jag
redan kénner till
bk24 | Systemet innehaller varken stora eller W e R |
sma brister
bk25 | Pa det stora hela drjagndjdmedsyste- | O O O O O

met
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Data from Aspect 1

On the following pages descriptive statistics for all ten use qualities plus computer
self efficacy and the total use quality studied in 111.07 EXPLORING USE OF WORD will
be presented.

For every factor the mean and median is calculated. For computer self-efficacy
the magnitude and the strength is calculated, for the other factors the sum (equal-
ling the strength) is calculated. A Wilcoxon Signed Ranks test is performed for
every factor, as is a paired t-test.



Computer self efficacy

Table 13: Wilcoxon signed rank test, CSE

Computer self-efficacy is how confidentauseris | Wilcoxen, |
. i . CSE sign |d(A-B) |rankd |rank + |rank -
to achieve a certain goal by using a computer
AR -1 18 5 0 5
Table 11: Computer self efficacy before training period
YH -1 32 7 0 7
| CSE | Median | Mean | Magnitude | Strength | NS R 12 3 0 3
MS 1 2 1 1 0
AR 7,00 6,40 9 64
YY -1 18 5 0 5
YH 4,00 4,40 8 44
JL 1 3 2 2 0
SS 7,50 7,70 10 77
GS -1 18 5 0 5
MS 10,00 9,40 10 94
Total 3 25
YY 6,50 5,20 9 52
JL 8,00 7,20 10 72
w 3
GS 5,00 4,20 10 42
N 7
GROUP 7,00 6,36 66 445
single 0,05
Table 12: Computer self efficacy after training period double 0,1
| CsE | Median | Mean Magnitude | Strength Table 14: Paired T-test for means
AR 9,00 8,20 10 82 Strength, |Strength,
YH 8,00 7,60 10 76 T-test, CSE pre post
SS 9,00 8,90 10 89 Mean 6357 76.86
MS 9,50 920 | 10 2 Variance 359,95 132,81
Yy 7,50 7,00 0 70 Observations 7 7
it 7,00 6.90 0 69 Pearson Correlation 0,78
G5 6,50 6.00 o 60 Hypothesized 0
GROUP 8,00 7,69 69 538 Mean Difference
df 6
t Stat -2,84
P(T<=t) one-tail 0,015
t Critical one-tail 1,94
P(T<=t) two-tail 0,029
t Critical two-tail 2,45
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DATA FROM ASPECT I

U se q ua | |ty Table 17: Wilcoxon signed rank test, use quality
This is the overall use quality measure Wilcoxon, |
use quality | sign [d(A-B) |rankd |rank + |rank -
Table 15: Use quality before training period
AR 1 7 6,5 6,5 0
| Use quality | Median | Mean | Strength YH 1 5 35 35 0
AR 2,00 2,92 | 73,00 55 ! 2 5 15 0
YH 3,00 3,32 | 83,00 Ms 1 5 3.5 0 3,5
s 2,00 2,96 | 74,00 Yy ! 7 6.5 6.5 0
MS 3,00 3,20 | 80,00 )L ! 2 1.5 1.5 0
vy 2,00 3,04 | 76,00 GS ! 6 5 5 0
I 2,00 312 | 78,00 Total 24,5 3,5
GS 4,00 4,00 100,00
GROUP 3,00 3,22 | 564 W 3,5
N 7
Table 16: Use qualityafter training period single 0,05
Use quality I Median | Mean | Strength double 0,1
AR 1,00 2,64 66,00 Table 18: Paired T-test for means
YH 2,00 3.12 78,00 Strength, |Strength,
SS 2,00 2,88 72,00 T-test, use quality |pre post
MS 3,00 3,40 85,00
Mean 80,57 77,14
YY 3,00 2,76 69,00
Variance 85,29 94,14
JL 2,00 3,04 76,00
Observations 7 7
GS 4,00 3,76 94,00
Pearson Correlation 0,90
GROUP 3,00 3,09 540 -
Hypothesized 0
Mean Difference
df 6
t Stat 2,12
P(T<=t) one-tail 0,039
t Critical one-tail 1,94
P(T<=t) two-tail 0,078
t Critical two-tail 2,45
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Relevant use
The users should experience the use of Word as
being relevant to their work

Table 19: Relevance before training period

| Relevance | Median | Mean | Strength
AR 4,00 3,80 19,00
YH 3,00 4,00 20,00
SS 3,00 3,20 16,00
MS 2,00 3,00 15,00
YY 3,00 3,80 19,00
JL 2,00 3,60 18,00
GS 5,00 4,80 24,00
GROUP 3,00 3,74 131,00

Table 20: Relevance after training period

Relevance | Median | Mean Strength
AR 4,00 3,60 18,00
YH 3,00 3,80 19,00
SS 2,00 2,80 14,00
MS 2,00 3,40 17,00
YY 2,00 3,00 15,00
JL 2,00 3,60 18,00
GS 5,00 4,20 21,00
GROUP 3,00 3,49 | 122,00

Table 21: Wilcoxon signed rank test, relevance

Wilcoxon,

relevance |sign |[d(A-B) |rankd |rank + |rank-

AR 1 1 1,5 1,5 1,5

YH 1 1 2 2 2

SS 1 2 3,5 3,5 3,5

MS -1 2 3,5

YY 1 4 6

GS 1 3 5 5 5

JL 0 0 0

Total 18 18
w 3,5
N 6
single |non
double | non

(0,16)
Table 22: Paired T-test for means
Strength, |Strength,

T-test, relevance pre post

Mean 18,71 17,43

Variance 8,57 5,62

Observations 7 7

Pearson Correlation 0,74

Hypothesized 0

Mean Difference

df 6

t Stat 1,72

P(T<=t) one-tail 0,068

t Critical one-tail 1,94

P(T<=t) two-tail 0,14

t Critical two-tail 2,45
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Efficient task

The users should be able to solve their tasks
within a short period of time.

Table 23: Efficiency before training period

| Efficiency | Median | Mean | Strength

AR 3,50 3,50 7,00
YH 2,50 2,50 5,00
SS 3,00 3,00 6,00
MS 2,00 2,00 4,00
YY 4,00 4,00 8,00
JL 5,00 5,00 10,00
GS 4,00 4,00 8,00
GROUP 3,00 2,50 48,00

Table 24: Efficiency after training period

Efficiency | Median | Mean Strength

AR 3,50 3,50 7,00
YH 3,50 3,50 7,00
SS 3,50 3,50 7,00
MS 3,50 3,50 7,00
YY 3,50 3,50 7,00
JL 4,00 4,00 8,00
GS 5,00 5,00 10,00
GROUP 5,00 2,29 53,00
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Table 25: Wilcoxon signed rank test, CSE

Wilcoxon,

efficiency |sign |d(A-B) |rankd |rank + |rank-

AR -1 2 0 4

YH -1 1 1,5 0 1,5

SS -1 3 0 6

MS 1 1 1,5 1,5 0

YY 1 2 4 0

GS -1 2 0 4

JL 0 0 0 0

Total 5,5 15,5
w 5,5
N 6
single | non
double | non

Table 26: Paired T-test for means

Strength, |Strength,

T-test, efficiency pre post

Mean 6,86 7,57

Variance 4,14 1,29

Observations 7 7

Pearson Correlation 0,47

Hypothesized 0

Mean Difference

df 6

t Stat -1,05

P(T<=t) one-tail 0,17

t Critical one-tail 1,94

P(T<=t) two-tail 0,33

t Critical two-tail 2,45




Problem free task

The users should be able to solve their tasks with

few problems or errors

Table 27: Problem free before training period

Table 29: Wilcoxon signed rank test, problem free

| Problem free | Median | Mean | Strength
AR 5,00 4,67 14,00
YH 4,00 3,67 11,00
SS 5,00 4,00 12,00
MS 3,00 3,33 10,00
YY 3,00 3,00 9,00
JL 5,00 4,33 13,00
GS 3,00 3,33 10,00
GROUP 3,00 2,29 79

Table 28: Problem free after training period

Problem free | Median | Mean Strength
AR 5,00 3,67 11,00
YH 5,00 4,00 12,00
SS 6,00 4,00 12,00
MS 5,00 4,67 14,00
YY 3,00 3,67 11,00
JL 5,00 4,33 13,00
GS 4,00 4,00 12,00
GROUP 3,00 2,43 85

Wilcoxon,
problem
free sign |d(A-B) |rankd |rank + |rank -
YH -1 1 1 0 1
MS -1 4 5 0 5
YY -1 2 2,5 0 2,5
GS -1 2 2,5 0 2,5
AR 1 3 4 4 0
SS 0 0 0 0
JL 0 0 0 0 0
Total 4 11
w 4
N 5
single | non
double | non
Table 30: Paired T-test for means
T-test, problem Strength, |Strength,
free pre post
Mean 11,29 12,14
Variance 3,24 1,14
Observations 7 7
Pearson Correlation -0,11
Hypothesized 0
Mean Difference
df 6
t Stat -1,03
P(T<=t) one-tail 0,17
t Critical one-tail 1,94
P(T<=t) two-tail 0,34
t Critical two-tail 2,45
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Correctness

The users should be able to solve their tasks pro-

ducing a correct result

Table 31: Correctness before training period

| Correctness | Median | Mean | Strength
AR 2,50 2,50 5,00
YH 2,50 2,50 5,00
SS 3,50 3,50 7,00
MS 2,00 2,00 4,00
YY 2,50 2,50 5,00
JL 2,00 2,00 4,00
GS 3,00 3,00 6,00
GROUP 2,50 2,57 36,00

Table 32: Correctness after training period

Correctness | Median | Mean Strength
AR 1,00 1,00 2,00
YH 2,50 2,50 5,00
SS 2,00 2,00 4,00
MS 2,00 2,00 4,00
YY 0,50 0,50 1,00
JL 2,00 2,00 4,00
GS 2,00 2,00 4,00
GROUP 2,00 1,71 24,00
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Table 33: Wilcoxon signed rank test, correctness

Wilcoxon,
correctness |sign |[d(A-B) [rankd |rank + |rank -
YY 1 4 4 4 0
GS 1 2 1 1 0
AR 1 3 2,5 2,5 0
SS 1 3 2,5 2,5 0
YH 0 0 0 0 0
MS 0 0 0 0 0
JL 0 0 0 0 0
Total 10 0
w 0
N
single | non
double | non
Table 34: Paired T-test for means
Strength, |Strength,
T-test, correctness | pre post
Mean 5,14 3,43
Variance 1,14 1,95
Observations 7 7
Pearson Correlation 0,06
Hypothesized 0
Mean Difference
df 6
t Stat 2,66
P(T<=t) one-tail 0,019
t Critical one-tail 1,94
P(T<=t) two-tail 0,037
t Critical two-tail 2,45




Willingness to use
The course should increase the user’s will to use

Word in their work

Table 35: Will to use before training period

| Will to use | Median | Mean | Strength

AR 3,50 3,50 14,00
YH 6,00 5,00 20,00
SS 2,50 2,50 10,00
MS 4,50 4,25 17,00
YY 3,00 3,25 13,00
JL 4,50 4,25 17,00
GS 4,50 4,50 18,00
GROUP 3,00 3,89 36,00

Table 36: Will to use after training period

Will to use | Median | Mean Strength

AR 3,50 4,75 19,00
YH 5,50 4,50 18,00
SS 3,00 3,00 12,00
MS 4,00 3,75 15,00
YY 4,00 3,75 15,00
JL 4,50 4,25 17,00
GS 5,00 4,50 18,00
GROUP 5,00 4,07 24,00

Table 37: Wilcoxon signed rank test, will to use

Wilcoxon,

will to use |sign |d(A-B) |rankd |rank + |rank-

YY -1 2 2,5 0 2,5

AR -1 5 5 0 5

SS -1 2 2,5 0 2,5

YH 1 2 2,5 2,5 0

MS 1 2 2,5 2,5 0

GS 0 0 0 0 0

JL 0 0 0 0

Total 5 10
w 5
N 5
single |non
double | non

Table 38: Paired T-test for means

Strength, |Strength,

T-test, will to use pre post

Mean 15,57 16,29

Variance 11,62 5,90

Observations 7 7

Pearson Correlation 0,68

Hypothesized 0

Mean Difference

df 6

t Stat -0,76

P(T<=t) one-tail 0,24

t Critical one-tail 1,94

P(T<=t) two-tail 0,48

t Critical two-tail 2,45




Willingness to use for more
qualified tasks

The course should also motivate them to use it

for more qualified tasks

Table 39: Qualified tasks before training period

| Qualified tasks | Median | Mean Strength
AR 3,50 3,50 7,00
YH 3,50 3,50 7,00
SS 2,00 2,00 4,00
MS 3,00 3,00 6,00
YY 3,50 3,50 7,00
JL 3,50 3,50 7,00
GS 3,50 3,50 7,00
GROUP 2,00 3,21 45

Table 40: Qualified tasks after training period

Qualified tasks | Median | Mean I Strength
AR 1,00 1,00 2,00
YH 3,50 3,50 7,00
SS 1,50 1,50 3,00
MS 3,00 3,00 6,00
YY 4,00 4,00 8,00
JL 3,50 3,50 7,00
GS 3,50 3,50 7,00
GROUP 2,00 2,86 40
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Table 41: Wilcoxon signed rank test, qualified tasks

Wilcoxon,
qualified
tasks sign |d(A-B) |rankd |rank + |rank -
YY 1 5 3 3 0
AR 1 1 1,5 1,5 0
SS -1 1 1,5 0 1,5
YH 0 0 0 0 0
MS 0 0 0 0 0
GS 0 0 0 0 0
JL 0 0 0 0 0
Total 4,5 1,5
W 1,5
N 3
single | non
double | non

Table 42: Paired T-test for means

T-test, qualilfied Strength, |Strength,
tasks pre post
Mean 6,43 5,71
Variance 1,29 5,24
Observations 7 7
Pearson Correlation 0,50
Hypothesized 0

Mean Difference

df 6

t Stat 0,96

P(T<=t) one-tail 0,19

t Critical one-tail 1,94

P(T<=t) two-tail 0,38

t Critical two-tail 2,45




Well spent time

Table 45: Wilcoxon signed rank test, well spent time

The time in front of the computer should be Wilcoxon,
well spent
experienced as well spent time sign |d(A-B) |rankd |rank + |rank -
Table 43: Well spent time before training period AR 1 1 2,5 2,5 0
| Well spent time | Median | Mean | Strength YH 1 2 5 5 0
MS -1 1 2,5 0 2,5
AR 1,00 1,33 4,00 Yy R 1 2,5 0 2,5
YH 1,00 1,67 5,00 GS 1 3 6 6 0
SS 2,00 2,00 6,00 m 1 1 2,5 2,5 0
MS 2,00 1,67 5,00 s 0 0 0 0 0
YY 1,00 1,00 3,00 Total 16 5
JL 2,00 1,67 5,00
GS 5,00 4,00 12,00 W 5
GROUP 2,00 1,90 40 N 6
Table 44: Well spent time after training period single | non
Well spent time | Median | Mean Strength double | non
Table 46: Paired T-test for means
AR 1,00 1,00 3,00
YH 1,00 1,00 3,00 T'-test, well spent Strength, Strength,
SS 2,00 2,00 6,00 time pre post
MS 2,00 2,00 6,00 Mean 5,71 5
YY 1,00 1,33 4,00 Variance 8,57 4,67
JL 1,00 1,33 4,00 Observations 7 7
GS 3,00 3,00 9,00 Pearson Correlation 0,87
GROUP 1,00 1,67 | 35 Hypothesized 0
Mean Difference
df 6
t Stat 1,26
P(T<=t) one-tail 0,13
t Critical one-tail 1,94
P(T<=t) two-tail 0,25
t Critical two-tail 2,45
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Time with customers qualita-

DATA FROM ASPECT I

Table 49: Wilcoxon signed rank test, customer quality

tively better Wilcoxon,
customer
The time in front of the computer should be quality  |sign |d(A-B) |rankd |rank + |rank-
experienced as well spent AR ] ] s s o
Table 47: Customer quality before training period YH 1 3 6 6 0
| Customer quality | Median | Mean Strength MS ! ! 1° 0 1>
YY 1 2 4 4 0
AR 1,50 1,50 3,00 GS 1 2 4 4 0
YH 2,50 2,50 5,00 JL 1 2 4 4 0
SS 2,00 2,00 4,00 SS -1 3 6 0 6
MS 3,50 3,50 7,00 Total 19,5 7,5
YY 1,00 1,00 2,00
JL 2,50 2,50 5,00 w 7,5
GS 3,50 3,50 7,00 N 7
GROUP 2,00 2,36 33 single |non
Table 48: Customer quality after training period double | non
Customer quality I Median | Mean | Strength Table 50: Paired T-test for means
T-test, customer Strength, |Strength,
AR 1,00 1,00 2,00 quality pre post
YH 1,00 1,00 2,00
ss 3,50 3,50 7,00 Mean 471 3,86
MS 4,00 4,00 8,00 Variance 3,57 8,48
Yy 0,00 0,00 0,00 Observations 7 7
m 1,50 1,50 3,00 Pearson Correlation 0,69
Gs 2,50 2,50 5,00 K'Ayeg?]tgffsfio:reednce 0
GROUP 1,50 1,93 27 df 6
t Stat 1,07
P(T<=t) one-tail 0,16
t Critical one-tail 1,94
P(T<=t) two-tail 0,32
t Critical two-tail 2,45

212




Safe use

The user should feel confident and safe using the

system

Table 51: Safe use before training period

| Safe use | Median | Mean | Strength
AR 2,50 2,50 5,00
YH 3,00 3,00 6,00
SS 2,00 2,00 4,00
MS 2,00 2,00 4,00
YY 3,50 3,50 7,00
JL 2,00 2,00 4,00
GS 3,50 3,50 7,00
GROUP 2,00 3,07 37

Table 52: Safe use after training period

Safe use | Median | Mean Strength
AR 2,50 2,50 5,00
YH 3,50 3,50 7,00
SS 2,00 2,00 4,00
MS 2,00 2,00 4,00
YY 3,50 3,50 7,00
JL 2,00 2,00 4,00
GS 4,00 4,00 8,00
GROUP 2,00 3,00 39

Table 53: Wilcoxon signed rank test, safe use

Wilcoxon,
safe use sign |d(A-B) |rankd |rank + |rank-
GS -1 1 1 0 1
YH -1 1 1 0 1
MS 0 0 0 0 0
YY 0 0 0 0 0
AR 0 0 0 0 0
JL 0 0 0 0 0
SS 0 0 0 0 0
Total 0 2
w 0
N 2
single | non
double | non
Table 54: Paired T-test for means
Strength, |Strength,
T-test, safe use pre post
Mean 5,29 5,57
Variance 1,90 2,95
Observations 7 7
Pearson Correlation 0,97
Hypothesized 0
Mean Difference
df 6
t Stat -1,55
P(T<=t) one-tail 0,086
t Critical one-tail 1,94
P(T<=t) two-tail 0,17
t Critical two-tail 2,45
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Perceived shortcomings

The system should not be experienced as one
having a lot of shortcomings

Table 55: Shortcomings before training period

| Shortcomings | Median | Mean | Strength
AR 1,00 2,33 7,00
YH 2,00 2,67 8,00
SS 5,00 4,33 13,00
MS 4,00 4,33 13,00
YY 4,00 3,67 11,00
JL 0,00 0,33 1,00
GS 4,00 4,00 12,00
GROUP 4,00 3,10 65

Table 56: Shortcomings after training period

Shortcomings | Median | Mean Strength
AR 1,00 2,67 8,00
YH 2,00 3,00 9,00
SS 1,00 2,67 8,00
MS 2,00 3,33 10,00
YY 2,00 2,67 8,00
JL 2,00 2,00 6,00
GS 4,00 3,67 11,00
GROUP 2,00 2,86 60
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Table 57: Wilcoxon signed rank test, shortcomings

Wilcoxon

short-

comings sign |d(A-B) |rankd |rank + |rank -

AR -1 1 2 0 2

YH -1 1 2 0 2

MS 1 3 4,5 4,5 0

YY 1 3 4,5 4,5 0

GS 1 1 2 2 0

JL -1 5 6,5 0 6,5

SS 1 5 6,5 6,5 0

Total 17,5 10,5
w 10,5
N 7

single | non
double | non

Table 58: Paired T-test for means

T-test Strength, |Strength,

shortcomings pre post

Mean 9,29 8,57

Variance 18,9 2,62

Observations 7 7

Pearson Correlation 0,73

Hypothesized 0

Mean Difference

df 6

t Stat 0,56

P(T<=t) one-tail 0,30

t Critical one-tail 1,94

P(T<=t) two-tail 0,59

t Critical two-tail 2,45
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