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Abstract

Within HCI and Interaction design weveatended to werlook the poten-
tial in people adapting to technolggwther than the otheray around.
What learning contriltes to usabilityremains lagely a white space on
the map. Such kmdedge could enable the vidopment of more usable
systems, and help focusing scodive deelopers and the aftenarket of
software on the same set of qualities; qualities in use.

Fourteen intervigs with word-processor users at a medium sized Swed-
ish marketing companwere analyzed in search for q@deies on quality-
in-use. The cagories are related to Ehn and Léwgrens (1997), as well as
Bannon and Bagdkers (1991) notion of quality-in-use.

The contrilution of the analysis presented here is first and foremost that
it is grounded in the usersivm views. Thus, the theoretical aggeges
give a hint on the extent of what can be studied.

It is found that the folleing qualitative statements are formaifor usa-
bility and quality-in-use.

* rationalizations play a vital role in the use of software
 there are different use strategies which users change between
 there are different situational factors of use that tint their use.

It is also noted thatxesting conceptions of qualities in use need to be cau-
tiously applied.

The deelopment of support-products for temporary collaboeati
learning, and persuas help-&cilities, are suggested with a potential to
strengthen important qualities in use.



Executive summary

A longitudinal study on users’ perce
tions of the dect of training vas car-

ried out during 1995 and 1996
through intervievs with 14 users (8
women and 6 men) of a commo
word processoAmong other things it
was obsergd that the ay they sought
help, the straties of use the

employed, and four situationalat-

tors, influenced the quality of use.

Surprise as a possibility for
learning

Users point out two kinds of reaction
to breakdwns, which difer signifi-
cantly from each otherdn one case
they get surprised, in the other the
get confused. Still, both arenations
on the same theme, tightly coupled
the users stratgy of use, and thug
hard to detect outside that use.

They epress surprise becauseyths
succeded in doing something yraid
not epect, lut which gavwe the result
they wanted. In this case thevant to
know how they achieved that result.
Expressed in terms of time, this is
backwards directed kneledge inter-
est; a historical view.

They express confusion, eithe
because the do not succeed, o
because something wpected and
unwanted happens. In this caseyh
would like to knev what thg should
do to achige the correct result. Alsg
expressed in terms of time, this is
forward directed knwledge interest;
a futurist view.

The historical viev has receied
attention through the undo comman
The futurist viev has receied atten-
tion as, e.g., the focus on support f

recowering from error situations. Both
the historical and the futurist vieare
, opportunities  for learning. See
“Changing use strategy” on page 9.

-

Support temporary
collaborative learning

In actual use the strag most pre-
ferred by the users for getting help,
was to ask a colleague. The on-line
help facility was seldom used,ven
though it is claimed by the sofare
producer to be comeualized. This is
5 not surprising.
Moreower the on-line help is,
maybe undeseedly, not mentioned
by ary user as one of the preferred
ways of getting help. The users seem
o to want an even higher degree, or even
a totally different kind, of contextuali-
zation. Thg want, e.g., cook-book
solutions for often-sought results. By
referring to the ease of asking a col-
league, and the language of the on-
line help not being the language of
their ovn and thus hard to understand,
a they motivate their choosing not to
use the on-line help. The users seem
to want a personal touch, and there-
fore ask their colleagues.

It is obvious that within stratgies
for seeking help of this kind one
would rather not imest in softvare
with on-line help &cilities for all
users. There seems to be a place for
A on-line help systems that are persua-

sive enough to be usedofthe users

in this specific case, to delop help

facilities, or supporting systems, for
1. users getting and giving help could be

an improwement.See “On the ee of
br training” on page 5.
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Situational factors

It is nothing nev that there areatctors

other than the constructional aspedts
of software at play in the use of soft

ware. Interplaying dctors which the
users themsebs bring gamples of,

and speak in terms of, need to be cdn

sidered when designing for actual u
Such &amples and terminolog
reveal the culture into which the so
ware will be put.

Users found that the ganisation
brings meaning to their use. The gogd
and visions of the ganisation pro-
vides them with a system fovaduat-

ing the results of computer use, and

the process of use itself.

They also found that there is
learning emironment that is suppose
to stimulate and support them i

—

learning. This learning environment is
a concern during actualork as well
as during formalized training. During
actual vork it surfaces as an gimon-
ment when the need to learn some-
thing nev in order to be able to
achiee the desired result. In a formal-
‘ized training situation the weinon-
‘ment is separated from prodweti
work, a situation where the primary
task is that of learning. In both cases
the learning evironment influences
their use.

Is

Not surprisingly thg also find that
the ewironment of use, i.e., the hard-
and softvare, and their wrk-tasks
influence their use. It cannot be/g
enough emphasis; context is kifgge
“Situational factors” on page 10.



1 Introduction

Efforts of making information technology usable is traditionally focused
on adapting technology to humans. Agkramount of good results has
been achieed and as technology continues toalep we seeven more
progress. It remains to be seen whichell@oment that, after the graphical
user interhce, will be coined m®lutionary In parallel to this, people are
adapting to the new kinds of technology. The computer, or a piece of soft-
ware, become a part of most people’s being-in-the-world.

We have tended to evlook the potential in people adapting to technol-
ogy, rather than the otheray around. What learning contuites to usabil-
ity, remains lagely a white space on the map. Suchviiedge could
enable deelopment of more usable systems, and help focusing a@ftw
dewelopers and the aftenarket of softwvare on the same set of qualities;
the resulting actual usability in system usage.

In order to gain knwledge of these qualities, a shift of focus is needed,
from the artificts as objects, to adifts as objects-in-use. In making this
shift we will be able to gain knowledge on the quality-in-use.

The analysis presented here is a preparation fogarlacale studyaim-
ing at a normative model of usability as a quality-in-use.

Training end-users has become vital whevesting in information
technology More than four times thevastment in softare is spent on
training users. According to Strassmann (1990), Landauer (1996) and
Keen (1991), it is difcult to shav that irvestments in information tech-
nology pay off, without looking at the use of IT.

The use of information technology has been established ag & k
make information technology pay fofWe need methods describing the
use of information technology that can be related to thelolement of
software products as well as thevdlpment of user competence, i.e.,
learning. If there can be obsed/no contrilation of learning to the use of
software, even more efforts need to be spent on the development of usable
software. Assuming that learning, and training, e=k diference in the
use of information technologyhere is yet anotheray of making een
better use of information technology.

1.1 Background

In 1995 a longitudinal descriptive study was carried out on end-user train-
ing. The aim vas to obsem ary differences in subjestly experienced
usability of a piece of softare (Holmlid 1995a, Holmlid 1995b). The



study was performed with the SUMI instrument, alidated and thor-
oughly deeloped quantitate questionnaire (Porteous, Kimkski and
Corbett 1993). &ticipants filled out the questionnaire before, directly
after and tw weeks after the training period. The trainingsvperformed

by a professional end-user training compam Stockholm, one day a
week, oer a period of seen weeks. In addition to the questionnaire, semi-
structured intervies were made tavweeks after the training period. yhe
were made in order to get a richer picture of tkigeeted changes in sub-
jectively perceived usabilityThe users wrked at a mant-analysis com-
pany and were receiving training in using Word 6.0.

The results from the sugy in Holmlid (1995a) were that the quantita-
tive data could not gé more than partial support to what had been
expected; that usability would change with training. Furthermore the most
reliable criteria did not ge ary support to thatxgectation. Interestingly,
though, the qualitate data seemed to tell another stdnythe qualitatie
data end-usersxpressed that the usability of the sadte product had
increased through training. &v so when the SUMI measures for that spe-
cific person showed the contrary; that subjectively perceived usability had
dropped. The main contuabions were that training influences usability
and that usability can senas onealuator of training, and most impor-
tantly that there is need for “...reconsideration of the theories that are the
groundwork of usability.” (Holmlid 1995, p 74). That is, shifting the focus
of HCI and interaction design towards quality-in-use.

In the follov-up in Holmlid (Holmlid 1995b) some in-depth analysis
were performed with focus on the quantitatdata, but no really thorough
analysis vas made of the qualitaé data. The main contubons were
first that usability has a potential of being used as one instrument to indi-
cate if transfer of training has occurred. Secondly that swméctper-
ceived usability is dected by users’ self-conception. Third that
subjectiely perceved usability can be used to assess whether the task/
learning loop (Busch 1994) has been entered.

1.2 Contributions

The contrilution of this study is first and foremost that it is grounded in
user’'s own viars. Thus, the theoretical aggeges from this retrospecé
study gives a hint on thexéent of what can be studied. It is found that the
following qualitative statements are formative for usability and quality-in-
use.



 rationalizations play a vital role in the use of software
» there are different use strategies which users change between
» there are different situational factors of use that tint their use.

It is also noted thatsting ideas on qualities in use need to be cautiously
applied. © be able to dm more precise conclusions there is a need for
further empirical grounding.

1.3 On reading this report

This report is the collection of myxgeriences from a grounded theory
analysis (Strauss 1987, Glaser 1978). First the grounded theory analysis is
described, sections 3 through 8. Secondly sections 9 through 11 discuss
and elaborate upon twideas on quality-in-use. Third suggestions are
made for future work.

The surey (Holmlid 1995a) and the fole-up in Holmlid (1995b)
combines into a richer picture of wmausability is influenced by training
together with this retrospective analysis. The main contributions were pre-
sented as a poster at CHI 97 (see€tikive summary” on pagd-0),
together with a preliminary plan for the continued study (Holmlid 1997).

2 Method of analysis

The material used for the grounded theory analysis consists of 14 inter-
views with users recently trained ino 6.0 (6 male and 8 female
informants). The intervigs were semi-structured and circled around the
usability of the softare, and the changes which mayéaccurred from
before the users were trained.

To find out what \as common denominators and descriptions of the
users gperience of the change through training, grounded theory (Strauss
1987, Glaser 1978) was chosen for the analysis of the interview material.

3 The flavour of coding

The first interview which was analyzed generated eleven fullwritten pages

of notes, in a mixture of open and axial coding. Strauss (1987) stresses
that the two coding stragees are to be performed separatblyt that they

both are essential. According to Glaser (1978) it is important to separate



TABLE 1. Generated codes

User support

Marketing strategy

Program attributes

Intention of interaction
technique

Deputize

Homomorphism

Strategies for support du
ing use

-Conception of work group,

Need of competence

Mental preparation

Quality criteria product

Interest

Object

Quality criteria process

Driver of learning

Development of compe- | Relation Adaptation
tence

About Marketing Result
Conception of develop- | Usefulness Target group
ment

View on knowledge Goal fulfilment Borderland

processing

Preconception Individual differences Effectivisation of work
Projection Tempo Control
Techniques for word Wording Surprise

Levels of learning

Learning strategies

substantie coding and theoretical coding, and in his terminology open as
well as axial coding are substantive coding strategies.

The names which were g to indicators after the analysis of the sec-
ond interview can be found msLE 1.

To give a flawur of what lies behind these names|e 2 contains a sam-
ple of the indicators thatage rise to these names. Notice that the names
are gven within a contet, e.g., »object» is generated within a cahtef
»mental preparation», and answers for what was mentally prepared.

TABLE 2. Codes and indicators

Code
User support

Indicators

...thdocumentation... theon-line help ... thetip of the
day..

...neverooksin the documentation, and almost never
usesthe on-line help, but generaligadsthe tip of the
day...

Intention of interaction
technique

...looks in the documentatipand ..uses the on-line
help...reads the tip of the day.

Strategies for support
during use

Mental preparation
Object

Development of compe-
tence

... expectation ... not to learn a lot...

...expectation on tlodursewas...

...not to learn a lot ... but to gain a deeper understanding




TABLE 2. Codes and indicators

Code Indicators

About ...a deeper understanding about Word...

Conception of develop- | ...learned more than expected...

ment

View on knowledge ...tables is an example of what was learned...
Preconception ...through Write and other peoples judgements of Word...
Projection ...Is the way the picture of Word is built...

Techniques for word ...that picture said that Word was better than Write...
processing

There were some names which corresponded to a numberfereiif
indicators, and also equal indicators which had generated different names.
Discrepancies of that kind contutes to the coding with prolonging the
process of maturing. Glaser (1978) points out that it cartegshin later
steps of coding to the fit of generated theories, as long as it is paid due
attention.

4  On the eve of training

Users express mgurkinds of »@&pectations»; xpectations on themseals,
on the course, on the software, on a specific function’s result, etc.

With expectations follavs the lack of gpectations; a sought for result
is achieed when one does notpect it. Expectations presuppose a lack of
knowledge without being totally without kiadedge. Expectations also
presuppose that the situation is such that the pemloes/already made
experiences for the evaluation of experiences to come.

Expectations are »projected» onto a specific object and its use in a spe-
cific situation. The xpectations areilt upon preious use of the soft-
ware or similar software products; “Write is a joke compared with Word”,
what their colleagues @ told them; “I hae heard that \&d is \ery good
and that Write is ancient”, and by the internal marketing performed by the
computer &perts responsible for the purchase and installation of the ne
software. Expectations is sometimegeessed as the ranking of similar
software products.

| don't think Write has been a super sadte ... Vrd, | think, is a better
program.

Users also tend to use feifent »stratgies for getting help» during use.
Most commonly people ask their colleagues for help. An informal net-



work of semi-&perts had been established; “... \tlesk me about tables,
somebody else for equatiors.Other »stratgies» used are trial and error
use of personal notes or learning material, the on-line help, or the manual,
roughly in that order.

... have never load in the manual,ery seldom uses the on-line helpt b
generally reads the “tip of the day"...

It seems that the methods of helpvided for by the softare producer

are used wersely to their »pwer of contgtualization». The most easily
accessible is used the most, and the most traditional is used the least. “The
on-line help says nothing” or rathgynically “We hawe manuals”. At the
same time the methodavbured are those which are the most »personal-
ized»; colleagues, personal notes and training material. “It is easier to ask
someone sitting right beside ybuhe expertise of the colleagues are
appreciated, both in relation to the sate and to the ark tasks; it is
easier with contdualized and personalized help. In the personal notes,
and the training material, the user herselfehanade some »personal
investment», and partaken in activities around the material.

O \ Colleague
O O Other

Documentation O O
On-line help O (@)

Never Uses Next most Most
uses sometimes  preferred  preferred

FIGURE1. Proportions of number of usgrpreferences anddéquency of use of thrent
methods for getting help



5 During training

During training the relation between user and safeaseems to undgy
some alterations.

The users@ress this relation in geral diferent ways, some which
hawe a direct connection with the ussome with a more direct »relation
to the softvare». Among the former some argpeessed in terms of
»knawledge», “... learned a lot”,.in terms of the »perceed usability»,
“... the software was more usable than | expected ...”, “... easy to learn ...".
Among the latter some argpmressed in terms of the xgectations on the
functionality» of the softare, “... could do more things thanxpected it

to ..., “... adwanced at first, it then ...”, the \ay users »depicted the soft-
ware», “... sy Word as a type-writer ... moWord has so manmore
functions ...".

6 After the training

All users conclude that after training yhbave some need for learning
more. Some say thieneed rgular »teacher led training», others that/the
need to »practice» what théave learned to be able to apply it abnk.
Yet others identify a need for »continuous training» at tbekplace or
»training on demand».

... it is easier to learn as you need to use the software for something ...

Whether this is an indication of the success ordiiare of the training is
not readily available in the data material.

7 Categories on value

The software’s greatest conttibn according to the users is the imy@ad
layout and »graphical quality» that is possible to obtain; “...it is easier to
make good-looking documents..Writing good-looking documents is a
way of »cultivating market relations», according to several users.

Se\eral users beliee that thg will be more »dicient using» the soft-
ware when knaing hav to use it; “... | can accomplish myovk faster
and more dicient..”. Having learnt hav to use the softare thg also
believe it will be »easier to use» the software.



8 Clusters of categories

8.1 Rationalization

»Experiences» of computers and computer use creaxgectations».
These gpectations in turn are »projected» onto the safwn question.

This creates what could be called a »rationality»; an understanding of the
software from which comingxperiences will be »glained. Additional
experiences will contribte to the eplanatory pwer of this rationality

and will add to the expectations.

The »rationalization» also predicts something about the compegie
ences, and thus is ground for the forming of expectations. The expectation
and the predictions will ingtably influence thexperiences. In turn these
experiences yield results that are influenced by tmeeations; if we
expect ourselgs to use a piece of sotive confidentlywe will be more
likely using it confidentlySupport for this can be found through discus-
sions on self-dicacy (see Busch 1994). The results of the use of the soft-
ware, combined with thexpectations, the rationalitand the predictions
creates a ground foraluing and ealuating the interplay between the
expectations, the rationality and the predictionsalkation reshapes the
rationality, and the nerationality is used toxplain whatever experiences
there were and the results of that experience F&RaRE 2

Evaluate

Expectations
Predictions
Rationality

Use'& Result

FIGURE2. Schematic framework circling around rationalizations



8.2 Changing use strategy

The users describe a compleelationship between some agees.
Those relationships uneers »stratgies of use», and »descriptions of
what happened» and »ldo do», as central aspects of use. The oktw
surrounding the change of use strategies can be fomdurE 3

\ / Surprise
Snaps out of it

Description of Description of

Confusion

Learning

FIGURE 3. Two sides of changing use strategies, and their relation to learning

»Confusion» and »surprise» are similar to each offtesy could be the
result of the same processittwith different \alues of the result; confu-
sion as being rative, and surprise as being posti They are both con-
sequences of something »xpected» that happens, or that apextation
(or rather the belief that something should happen) remains unfulfilled.

They are both influenced by the strgyeof use emplged at the
moment. In the case of »confusion» it might be a goal-directedgstrate
not yielding the correct or expected result. “... You know how it looks, but
do not know hw to get there ... du feel that there is\&hys another way
of doing things ...". In the case of »surprise» it might be a temporary strat-
egy, e.g. a trial and error stragte or an &plorative stratgy, that yields
what was intended as a result of a\poais strategy“Suddenly you get it
the way you vant it, without knaving hov you did it”. The diference
between those twis a question of attitude, and a question of the siser’
relationship to the wanted result.

Material supporting users in the dwdifferent situations wuld be of
different kinds. The surprised uselamts to knaw what happened; a
»description of hav you did it» is needed. The confused usants to
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know how to get to a specific result; a »description oivito do it» is
needed. The kndedge interests diér in important vays, as does the
learning opportunityThe direction of time is dérent, one historical and

one futurist. The need of immediacs different, the futurist kneledge
interest often demands immediate learning and success. Also the time
available to be spent on learning differs between them.

Another aspect of this is the more traditional confusions on what to do
next, and breakdens (Wnograd and Flores 1987). In the end of these
processes there are a potential of learning, and could thus be subject of
design as a micro level learning environment.

8.3 Situational factors

The categories dides into a fev fields, the »attribtes» and »behaviour of
the softvare product», the »user», the »use to which the user puts the soft-
ware», and the »situation in which the safte is used». The »situa-
tion...» is composed of the »personabriing ewironment», the
»organizational evironment», the »learning einonment», »relations»,
and probably yet another few.

Holmbeg (1996) deals with three &Bfent aspects of l@arning ewi-
ronment the enironment as such, thdesign of the esronmentand the
learning that is the result of that einonment. The learning gronment
occurs both in the material analyzed here and from Hobmb&rimberg’s
learning environmenalso includes aspects of the »personal working envi-
ronment», the »organizationaMmonment» and the »user». Tdesign of
the learning emironmentis mentioned in some of the comments on the
»learning emironment», and might be assessed indirectly through pre-
ferred and implemented solutions. It @&rfy easy to see thétarning as
such has to do with the »userut lalso with the »use to which the user
puts the software».

Holmbeg, from a wider perspeet, suggests that there are three dif-
ferent emironments that act as a compound, consisting ofl@aming
environmentthe system environmemind theorganizational environment
Thesystem environmenh contrast to the »attuibes and the behaviour of
the softvare product», incorporates a portfolio of soft- and hardvprod-
ucts, as well as otherays of solving a wark task. Theorganizational
environmenis wider than the »ganizational evironment» found in this
contet, including, e.g., aspects of the uses to which a user must put a sys-
tem.
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The differences displayed here demonstrates what the data analyzed in
this retrospectie study has not had the capability of@ong. The also
point to the fact that the kmtedge interest which underlies this study and
Holmbergs differs in important aspects. The retrospectstudy focus
guality-in-use, while Holmber's focus is learning @ironments. Holm-
belg complements this studipy unceering an intricate interconnected-
ness between the categories of this study.

As a preliminary frameork, from this comparison, is suggested clus-
ters around »wark tasks», »anronment of use», »learning\@ronment»
and »organisation».

9 Relating to existing ideas on quality-in-use

There are already some conceptions of quality-in-usey fihe a heay
and contemporary heritage in Hegger and the later Wgenstein, bt
also in Vygotsky and mediated action, or Leontjev and activity theory.
For the purpose of adding insights from the retrospecstudy to
notions of quality-in-use, and finding support for gatées found, | will
briefly discuss tw notions, Ehn and Lowgrentesign for quality in use,
and Bannon and BgdKs actvity and artificts-in-use. | will summarize
each, ma& a brief reflection and finally write a paragraph relating them to
the work described in this report.

10 Designing for quality-in-use

The more recent is a position proposed by Ehn and L('j\?vgrEhn and
Loéwgren see the quality-in-use perspeetas a joining element between
HCI and informatics (Ehn and Lowgren 1996, 1997, Ehn 1995). Quality-
in-use in their vies is the combination of constructional qualities, ethical
(or functional) qualities and aesthetical (or formal) qualities. The frame-
work is lended from the Roman architedtrivius framevork strength,
utility and grace. Susan Lambert (1993) remarks on the influenagwf V
vius

... 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

1. see the exhibition of artifacts in use of Kvaliteket (http://qualitheque.ics.lu.se/).
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Variations on ¥ruvius’ theme has xerberated throughout history;
Alberti proposed unityproportion and suitability in 1452; Choisy pro-
posed commodityfirmness and delight in 1909 (Lambert 1993); and in
the 20th century we find echoes otrMvius in structure, function and
form (Ehn 1995).

Ehn (1995) interprets itfuvius in a non-twial way using 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 its actual, xistepurpose and use.

... the form of a system expresses the experience of using the system. ...
Ehn and Léwgren, 1997, p 21

The framewrk is meant to be used as a fravoek for evaluating and ana-
lyzing the use of software, rather than the system as an object.

Aesthetic <l > Ethic
perspective perspective

Structure
perspective

FIGURE4. A model of the artifact and quality-in-use, adopted from Ehn (Ehn 1995).

Ehn and Lowgren (1997) propose teakiate quality-in-use from three
perspecties. First the constructional quality of a system in terms of cor-
rectness, performance, tginess, maintainability and portabilitgec-
ondly 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 of an aes-
thetics. The three perspeets hae to be dealt with in a holistic manner to
successfully address qualities in use; “...thegirateed treatment of all
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three perspeates are needed for a proper understandin@Ehn and
Loéwgren, 1997, p 22).

Ehn and Léwgren (1997) points out two implications for system devel-
opment of a quality-in-use perspeeti First, thg mention the emgence
of information technology criticism. Second, yh@ention design ability
as a central skill for a systems developer.

10.1 Reflection

It is fairly easy to sort gnqualitative statement on an agdt both in Ehn

and Léwgrers aspects as well as intNvius. The/ both lend their theo-

ries to that kind of distinctions, because what we deal with is seemingly a
single artifict. But when using their theories in thadywone is opening

the arena for critique on the separation of, e.g., form from function.

Ehn and Loéwgrenwaids the inclusion of knen critique aginst gen-
eral doctrines, such as “form follows function”, and other analytic catego-
rizations in architecture and design,otfields upon which theheaily
rely. This said not implying that it is possible orea desirable to tran-
scend form and function. At the same time it is not possible or desirable to
single out ethical quality from aesthetical qualitynction 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 fieddddvhave
been helpful in highlighting the irreducible tension between tHerdrit
aspects Ehn and Lowgren proposes. Théemiht eisting postures
regarding whether “eery function has to takon a form, as well avery
form will be ascribed a function”, have the power to introduce discussions
on these matters from a common ground ofwkmaritique instead of
opening a n@ arena for a repetition of the same or similar critique in a
neighboring domain. Asplund (1980) presents one such within architec-
ture. The reluctance to include kmo debates from the originating
domains, such as art, literature and architecture, might shde more
harmful than fruitful.

Another way of using Ehn and Lowgrentatgories is to ask oneself;
What kinds of constructional qualities is amplication of »help-strate-
gies» for a wrd-processor? What kinds of constructional qualities is a
prerequisite forus to use »help-strages» for a wrd-processor? Finding
a constructional qualitye.g. a support structure with a seamtility and
a dgree of adaptity and contgtualization, 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 arti-
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fact (or a cultural tool) and a user (or an agent). Interpreting the holistic
view, as defined by Ehn and Loéwgren, means thatvafuator alvays
already has one perspeetilooking at the odd aspects; looking at formal
aspects from the ethical perspeeticonstructional aspects from the aes-
thetic perspecte and so on. Thevaluator cannot ha super vier of
guality-in-use; that would be another quality perspective. This misconcep-
tion is not agued aginst in Ehn and Loéwgres’notion of intgration and
holism, Thg therefore run the risk to imply such a transcending quality
perspectie. It is absolutely crucial that the three-part definition is not used
as a vay of separating the three perspesedifrom each othgbut used as a
means for highlighting diérent aspects of one and the same use, and one
and the same qualities-in-use.

Ehn and Léwgren’s cagerization also easily lends itself to criticism of
not taking into account the tkfences of the originating domain and the
new application domain for the caferies. The qualities of agtty 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 deelopment. On another scale the use of architectural objects in
most parts is pasa, lut in some parts interacé as well as pro-aet,
while the use of softare, by definition, is interast and pro-acte, and
only seldom passive. Thesefdrences in dynamics and auatly cannot be
disregarded.

Passive Interactive Pro-active
static dynamic

FIGURES. The quality of activity and the quality of dynamicity
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It is not clear wlg we should choose an architectural framagk as a
model for interactive information systems. Furthermore it is not clear why
we should choose the modernist accounts of architecture, with itg hea
heritage from the Renaissance. All too often examples, be it for pedagogi-
cal or other reasons, are collected from the greatest modernists, e.g. Cor-
busier or Mies @n der Rohe. These are not merely architecty, dioe
handicraft, thg are artists with an architecturatpgession. Br example
Asplund (1980) praides a thorough critical treatment of the modernist
movement, which ha ruled the Swedish architectural scene from the
thirties until the seenties. V¢ need to be able to clarify wlarchitecture

is a better model than the other design disciplines, than music, theatre and
film-making, than joinery and happening/performance art. It might not be
fair to male an analogy between film making and interaction desigm e
though the object of the desigrork is more similarbecause of the dir-
ences between them giving a user/viewer possibilities to interfere with the
ongoing telling of the story (neatly expressed through the user/viewer dis-
tinction). The uniqueness of the interaetimaterial is its boundedness to
time, the material has a time-dynamic form; interactions. The analogical
assumption of using an architectural fravoek for interaction design can

not be disrgarded. The concern is not so much if it is wrong using an
architectural framework, but if it is wrortgying to do so.

The main points made here is 1) that the analytic fnareprovided by

Ehn and Lowgren carries a tradition which is not incorporated inwis ne
environment and carries a metggicts resting unreflected, which need-
lessly diminishes the analytic strengths of the fraork, and requires of

its users to beamiliar with that rich tradition. 2) that the igtation of

and holistic use of the qualitative perspectives is not thoroughly treated by
Ehn and Loéwgren, which does not focus the reader on the irreducible ten-
sion between the quality perspges of the framsork. 3) that the treat-
ment of diferences between the objects for design between architecture
and IFdesign and their prospea influence on qualities-in-use are not
discussed, which unfortunately nesk the frameork gquestionable on
ontological and epistemological grounds.

10.2 Relation

It is fairly easy to sort the cajeries of this study both in Ehn and L&éw-
grens aspects as well as intMvius. The catgories gpectations, help-
strategies, artifact boundaries, Wedge and rationalizations will be used
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to high-light the relationship between Ehn and Lowgdér@amework and
guality-in-use.

Surprise and confusion are both aesthetic quality perspscBut thg

are dependent on the usestratgy of use (or sequence of such strate-
gies). These might be an effect of or a reaction on formal aspects, but also
of functional and structural aspects, @e stratgies might be seen as an
ethical quality perspeete. Nevertheless, this corroborates the conclusion
that it is not possible to transcend thdet#nt aspects or quality perspec-
tives but that there is an irreducible tension between them.

Expectations can be created through thevaatse of paver, through per-
sonal eperience, through taking part of a culture, etc. Tk@eetations
can be directed weards oneself, the sofase, an actity with the soft-
ware, the results of using the sadive, a coming>gerience of the soft-
ware etc. The person with thepectations can ko or be unknaing of
the epectations, the origin of thegectations, the reason and raetfor
the creation of thexpectations, etc. In Ehn and Lowgrerffamevork
expectations wuld be treated as »form» and »function», and as an aes-
thetic and ethic quality perspective.

A person, e.g. a managéas the pwer to create certairkpectations
on an IT-artefact for the benefit of herself, productivity, or the added value
the compan creates. Thexpectation gren to the users can be one of
modern equipment giving them more possibilities and freedom (instead of
less time spent on tasks, tighter coordination, etc.), a bettking envi-
ronment (rather than a highergilee of debitable time, etc.). As such
expectations become a complguality of use, presupposing that the ethi-
cal and aesthetical quality perspees are irreducibly intertwined. But the
room for a uses epectations on herself, such as seffeaty, is hard to
find in a simple artifact model excluding the user.

Expectations might also be based on a non-ugh. &\model for quality-
in-use, the non-use is presupposed. Thus, non-use also becomes a quality-
in-use. Expectations based on non-use can be, e.g., the result of a person’s
will to achieve a certain result of the use, whiclowdd not be possible
without that specificgectation. The quality-in-use is then dependent on
the non-use of the useand the idea of use of the manipulating person.
Also, the non-use non-manipulategectation a userdids until the situ-

ation or time of use results in a non-use based quality-in-use. A model of
quality-in-use need to open up for the inclusion xpextations. As a

result of that, we need to admit that such a position presuppqsada



17

tions and the lack ofxpectations not connected to usage. It will not be
possible for users to enter a situation of use mme&ant. In éct, as
expectations in use are partially based on non-use expectations and expec-
tations constructed before use, one might say thetyelT-artifact is
always already made use of, pre-usedd for-brukad e). Ary IT-arti-

fact's pre-usegwe. fore-brukis also a quality-in-use.

In this study of quality-in-use we find that colleagues, personal notes,
third-party training and training material, on-line help and manuals all
take part in the use of the system. Colleagues, as agstrade getting
help, is a quality-in-use,ub cannot be modelled through thefeiént
quality perspectigs proposed by Ehn (1995) with less thaiereding the
artifact to include colleagues, which is not uncoménsial. Extensions of

the human-computer intexde has been suggested by other authors (Gru-
din 1993, Lavis and Riemann 1993). Ehn and Lowgren (1997) incorpo-
rates oganizational dynamics in the functional aspects of a system,
leaving the help of colleagues as an indirect or relational property of a sys-
tem.

According to this study knaedge is a quality-in-use. As such it neither
can be classified as structure, form, or function, nor is readily described by
the diferent quality perspeetes proposed by Ehn and Lowgren. Kno
ledge can be of dérent types; subject, objectve, personal and cer-
tainty (Tell 1997). In the cases where we need to say that the basis for
knowledge is the usewe are forced to realise that not only the actibut

also the agent is a part of the use, and thus is a matter for considerations of
quality-in-use. In Ehn and Léwgrenmodel the user is reflected in the
relational aspects form and functiowf lotherwise ignored. A prerequisite

for quality-in-use is the irreducible tension between user (agent) and arti-
fact (cultural tool).

A revised framevork for quality-in-use based on this discussion can be
found in FIGURE 6 It detaches the quality perspeges from specific

1. The play with language cannot be made justice in a translation. The meaning of the
Swedish word “férbrukad” isonsumegdas well asised beforer already usedThis
is made gplicit through the defmiliarizing efect of the lyphen “férbrukad”. That is,
before we use a piece of softe we hee already consumed it in somayvas well as
it is consumed during use.
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aspects of the aréitt, and incorporates the frame within which the user
utilizes the IT-artifact, such as a social, cultural or organisational frame.

S
S\ &,
% s

Construction

FIGUREG. A slightly enhanced model of qualities-in-use.

11 Activity and artifacts-in-use

Turning to activity theorythe second notion of quality-in-use treated here
(Bannon and Bgdk, 1991), implies that we need to look at sa@itevand
its qualities in the light of useogperatinginformation technology.

These operations, which aNous to liild houses or do nursing without
thinking consciously about each little step, are oftansformed actions
that is, we conduct them consciously as actions in thaibi@g. Through
learning we transform them into operationgt im encountering changed
conditions, we may ha& to reflect on them consciouslyaaig and thus
make former operations once more into conscious actions.

Bannon and Bgdker 1991, p 242

Thus the qualities that arise in use are manifested most often, and maybe
most desirablythrough operations,ub also through conscious actions.
These tw disparate situations demand that weetlgp softvare that
shawvs high quality in both. This implies that we might/@édo work with
different sets of qualities for dé#rent situations, which both are paéent

at the same time. The most significant situation is then when something
»unepected» happens. The usaanis to get back into operating the sys-
tem, and at the same time learn about that siRiation and whether that

can be awided, is a better &y of operating the sof@ve, etc. The cornte
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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 actiongehtaeir
own goals, and the same actions can appear in different activities.
Bannon and Bgdker, 1991, p 242

We might neer understand that a piece of safte is ineficient to use if
we just look at the softare out of its conteé. Exactly because the user
might not use it dferently from the intention of the designers. The soft-
ware has been thoroughly evaluated and developed toward this intention.
In order to be able to penetrate this we need to look at the praxis of the
user because that praxis is the main shaper of @ayraf seeing computer
applications, as opposed to midiualistic needs and understandinge W
need to do more than just psychological analysisgrateng social rela-
tions, dvision of work, etc (Bannon and Bgdk 1991). This putsvalua-
tions of customer satsftion and usability in quite a tBfent light. It also
provides the alue-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 wrld around us, which we can reflect on, ang tinediate
our interaction with the warld, in which case theare not themsebs
objects of our activity in use.

Bannon & Bagdker 1991, p 242

11.1 Reflection

There is a risk, when focusing f@ifences between practices as Bannon
and Badler does, to miss out on similarities betweenacts in diferent
practices, and thus act conserving. But it puts émdihe user invery sit-
uation of use, and thus forces us to formulate a conception of the user both
in general as well as in particular.

Bannon and Bgak also root their position in mediation and toolness.
Quality-in-use in those cases easily ends up discussing breals@md
transparency.

11.2 Relation

Bannon and Bgdker mentions the physical conditions, the handling condi-
tions, and the operational conditions, as/s/of focusing on e the com-

puter application appears to its user in use. In this study we find these
three kinds of conditions,ub we are left with the assertion that all other
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cateyories are either a part of a praxis, or anvagtwithin a praxis. This
implies that there is a more or less established praxis which lends itself to
descriptions through social relationsyidion of work, etc. Through argu-
ments similar to the ones in the last sectiogamding &pectations and
knowledge, we reach the same conclusion; the mediated action consists of
an irreducible tension between user andififact, which does not lend
itself to transcendence through concepts such as praxis or activity.
Surprise and confusion are both aesthetic quality perspscBut they
are dependent on the usestratgy of use (or sequence of such). These
might be an déct of formal aspects,ub also of functional and structural
aspects. Or the stragiies might be seen as an ethical quality persgecti
Newertheless, the conclusion must be that it is not possible to transcend
the different aspects or quality perspectives; there is an irreducible tension
between them

12 Back to empirical studies

Although haing provided a lot of insights the material collected clearly
has its limitations. The data is collected after the actual training, so refer-
ences to circumstances before training are impossible to distinguish from
hindsight wisdom. The data is collected in a situation separated from the
actual use of the computer, so all talk about use stands unverified.

At least the intellectualization is done by the users themselv is
their viev of the matters discussed. Thus thdedént aspects presented
here are grounded in thekperiences of use, and less in theestigator’s
preconceptions of what matters in that use.

12.1 Tentative questions

Seweral topics pointed out in this report arerthh more research and atten-
tion. Some of the topics are listed here loosely structured in socegs.

On help-strategies

» Assuming that newer help facilities have incorporated known critique
of the traditional help-systems, are more modern on-line help systems
used more?

» Is there a difference in total product usability with regard to usage of
on-line help, between the products Word, and Words on-line help.
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On expectations

* What is the role of expectations, especially self-efficacy and other
expectations with a degree of self-consciousness, when trying to estab-
lish usability and quality-in-use?

On changing use-strategies

» The similarities and differences in surprise and confusion in relation-
ship to usability; is surprise increasing usability whereas confusion is
not?

» The similarities and differences in surprise and confusion in relation-
ship to the learning opportunities; how should learning material be
designed for the different situations? Haw can we detect the situations
separately? Does a surprised user learn better than a confused?

* The model of changing use strategies is rather undeveloped, by more
formal approaches the model might be more enhanced.

On situational factors

» Further study is needed on the different situational factors and how
they influence the use of IT.

On designing for quality-in-use
 Is the revised model of quality-in-use meaningful for a designer of

interactive information systems?

» In order for a design perspective to be fruitful there is need for the
study of what the interactive materials are, and the form of interactive
informations systems.

On activity theory

* What are the different implications of activity theory and mediated
action on usability and quality-in-use?

12.2 Future work

The theoretical agggates from this study @& a hint on the xent of
what can and need be studied. @e able to dr& more precise conclu-
sions on qualities in use there is need for further empirical grounding. In
the years to come | will focus on aspects of the interactiaterial, and
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qualities-in-use as tgeelate to learning hvo to use an interack infor-
mation system.

The guiding questions are what qualities-in-use there vg,they can
be described, and wthey change with users learningwdo use a sys-
tem. The aim is to describe a method for designing learniwigpements
which aim at increasing qualities-in-use and usabifdy the benefit of
instructional designers and system developers.

This will be done in tw steps. First anxplorative case study will be
performed. The focus is holearning afiects the use of sof@ve. In col-
laboration with a training compwgrthis study will be performed at one of
their customers’. Data will be collected through studies of use before, and
a fav months after the trainingoF an early ersion of the design of such
a study see my CHI 97 doctoral consortium contribution (Holmlid 1997).

Secondly a a&lidating action study will be performed in cooperation
with a training compan The interention will focus on designing and
giving training that increases identified qualities-in-use of a piece of soft-
ware. A method of designing training will beveéoped, used and/alu-
ated in a real-life training situation.

The research thus focus on designing amihgitraining that increases
identified qualities-in-use of a piece of sadtw. Among them aspects of
the interactive material as well as aspects of usability.
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