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Abstract. Affordance is an important concept in HCI. There sarious interpretations of
affordances but it has been difficult to use thisaept for design purposes. Often the
treatment of affordances in the current HCI litarathas been as a one-to-one relationship
between a user and an artefact. According to oewsj affordance is a dynamic, always
emerging relationship between a human and his emvient. We believe that the social and
cultural contexts within which an artefact is stedaffect the way in which the artefact is
used. Using a Structuration Theory approach, waetigat affordances need also be treated at
a much broader level, encompassing social andrall@gpects. We suggest that affordances
should be seen at three levels: single user, argaonal (or work group) and societal.
Focusing on the organizational level affordances, provide details of several important
factors that affect the emergence of affordances.

Categories and Subject Descriptors

H.5.3 [Information Interfaces and Presentations (HCI): Group and Organization Interfaces
— Collaborative computing, Computer-supported coofieeawork, Organizational design,
Theory and models.

Keywords: Physicality Affordance, HCI, Artefact, Structuratidheory, Design, Meanings &
Interpretations

1 Introduction

This paper explores a broader scope and treatnmieffoodances in order to develop
better understanding of designed artefacts andntdadies. In the field of HCI,
Gibson’s [12] notion of affordance has been usedrderstand usability problems,
but engineering affordances has shown to be raliffesult. In several approaches to
conceptualize affordance, its treatment has beaelyas a one-to-one relationship
between a user and an artefact or technology [@2 However, when a technology is
situated in a large organization, where it is used is affected by more than one user,
it becomes important that a broader view of affocda is considered that
encompasses social and cultural aspects of wodnaations.



Gibson’s intention behind coining the notion of caffance was to refer to a
phenomenon that indicates complementarily of arsnaald their environments. His
original notion was very strictly tied within the@ogical psychology, limiting it to
the offerings or action possibilities in the envineent in relation to the action
capabilities of an actor. When the term was intoedlito the HClI community by
Norman [22] and subsequently by Gaver [10] and rethiés intended use was to
support usability and ease-of-use in digital angisgtal artefacts. These cognitivist
accounts conceptualized affordance as perceivegepios of the environment
dependant on the experience, knowledge, or cultfréhe actors. Recently, the
dimension of activity and practice was also introetli to the notion of affordance,
utilizing activity theory [2] and phenomenologid@l] perspectives. However, the
current literature on affordance does not take a#count the ‘group dynamics’ and
its effects on the technology use. In this paperattempt to broaden the treatment of
affordances by considering the one-to-many relatign focusing on the social and
contextual aspects.

We introduce three levels to facilitate the treatitnef affordances: single user,
organizational (or work groups) and societal levelke user level affordance is
concerned with the one-to-one relationship betweeiser and an artefact. It focuses
on how a user in a given situation uses and adapte technology and continuously
form and re-form certain affordances. The orgaiopal and societal affordances are
concerned with the one-to-many relationship betweerartefact or technology and
users in a working organization and in the oversdiciety, respectively. By
understanding contextual issues in technology wugefocus on the organizational
affordances and describe the factors that nee@ tmwhsidered for developing better
understanding of organizational affordances. Thiss#ors go beyond the basic
functionality, dialogue and representations of ahtwlogy and encompass
organization culture, changes in organizationsysisdentity and power differences
and their emotional, symbolic and functional valuglated to the technology.

The term ‘'affordance' has been stretched in the I&ature way beyond the very
tight meaning introduced by Gibson. This papetticoes this stretching of meaning
and arguably does so far beyond its original meaniHowever, the meanings we
attach to the term are continuous with other regemk and without an alternative
more generic term it seems the most appropriate wouse. In this paper we mean
affordance as things that ‘enable’ and ‘facilitat®rtain possibilities in certain
cultural and social contexts. In addition, at edekel, like Gibson's original
affordances; we are concerned with the ecologitddetween a technology and an
individual or group; how the relationship allow$¢afls some particular set of actions
or activities.

Why stretch affordances? Technology is becomingenommplex and at the same
time becoming more equivocal and therefore allowangpace for multiple user-

interpretations and multiple plausibile actions.isThs especially the case in
groupware technologies and systems that allow paltly interaction. From a

designer’s point of view it becomes really difficth understand how users in large
organizations adapt and appropriate these techiesl@s they offer unbounded (but
not infinite) possibilities. We believe that addittie notion of group dynamics to
affordance could facilitate designers to see astiolpicture of the technology use and



hence the improvements in technology design. Theadviously a huge amount of
literature on ethnography and other research fagush social and contextual issues
[1, 4, 17, 19], but affordances have not beenérkat this way before.

In the rest of the paper, we will first provide el background research and related
work on understanding affordances, in section 2sdntion 3, we will attempt to
understand the dynamic relationship supported Hgra@dnces using Giddens’
Structuration Theory approach. In section 4, we intkoduce three rough levels of
understanding affordances, namely, user level,nizgdional level and societal level.
In section 5, focusing on the organizational leafébrdance we will provide details of
four factors (or conditions) that play an importaole in forming affordances as an
emergent phenomenon. We also provide details @fs2 studies where our notion of
organizational affordances is used to understamdtéichnology situated in large
organizations. In section 6, we provide detailsseberal design considerations that
we leant from the two case studies. Finally, wewls our approach and conclude
that affordances are not just the ‘mediator’ or hanaction but also the ‘product’ of
human actions.

2 A Short Background On affordances

We will briefly review some literature on affordancincluding Gibson’s original
notion, and move onto the latest developments oweamtualizing affordances in a
much broader sense.

Gibson defined affordance as, “the affordanceshef ¢énvironment are what it
offers the animal, what it provides and furnishegher for good or for ill” [12,
p.127]. Having its origin in perceptual psycholog§fordances were described as a
shared relationship between humans and the wotkbmething that refers both to
the environment and the animal in a way that natewg term does.” According to
Gibson, an important fact about affordances iswale they are in a sense objective,
real and physical, unlike values and meanings, #reyneither an objective property
nor a subjective property. They are both a facthef environment and a fact of
embodied behavior that existaly in the relation between them. “An affordance is
for a species of animal, a layorglative to the animal and commensurate with its
body . . . What animals need to perceive is nablayas such but the affordances of
the layout” (p.157). Gibson’s intention behind affance was to refer to the action
possibilities offered by the environment to an vuidiial, regardless of the
individual's ability to perceive and realize thisgsibility.

Norman [22] introduced the concept of affordanceite HCl community as a
design aspect that informs users how an objectildhio&t used. According to his
definition, “the termaffordancerefers to the perceived and actual properties ef th
thing, primarily those fundamental properties thatermine just how the thing could
possibly be used. A chair affords (‘is for’) suppand, therefore, affords sitting. A
chair can also be carried”. [p.9] This way Normaoisceptualization of affordance
fundamentally differed from Gibson’s definition Iefting on the fact that
affordances depend on the way they are perceivethéyusers, tightly attaching
affordances with users’ knowledge, skills, expereerand culture. To Norman,



affordances provide cues to utilize properties dfjects. Norman [23] later
distinguished between perceived and real affordacel suggested that it was the
perceived affordances that determine the usalofign object. Note also the words 'is
for' — in Norman's use of the term affordances lbardesigned into an artefact, an
issue we return to in section 4.

Several attempts have also been made to furthemeehand clarify the notion of
affordance, most notably by Gaver [10], McGrenereH& [21] and Hartson [14].
Gaver followed the cognitivist view as initiated byprman. His aim was to use the
notion of affordances to understand the strengthwaeakness of technologies with
respect to the possibilities these offer. By intrcidg perceptible, hidden and false
affordance, Gaver [10] differentiated between aféorces and information that
suggests certain affordances. Gaver believed dhae able to understand the ease-of-
use of a technology, affordances should be diftated from the perceptual
information about them. He introduced the conceptsequential affordances.
Sequential affordances refer to ‘exploration’, magrhow certain affordances may
reveal over time. To be specific, Gaver’'s sequéaffardances refer to the situations
where a user's action on affordances leads toinam&w affordances.

In addition to their critical reviews on other seati literatures on affordance,
McGrenere & Ho [21] further explored the hierarethioature of affordances. They
state, “it is important to note that affordancessefor are nested) in a hierarchy and
that the levels of the hierarchy may or may not r@pystem functions” (p.185).
They suggest that affordances are not binary; tredsmild be seen in a two-
dimensional space: the ease with which an afforelagan be undertaken and the
clarity of the information that describes the erigtaffordance.

By taking a closer view, Hartson [14] categorizeBordances into four
complementary types: Cognitive, Physical, Sensong dunctional. Cognitive
affordances correlate to Norman’s perceived affocéda and physical affordances
relates to his real affordances. In addition, Hartalso addresses properties of stimuli
that a user senses (i.e. sounds, texts, lightshtbyducing sensory affordances as a
design feature. Functional affordances are defamd'a design feature that helps a
user accomplishes work, i.e., the usefulness gt function” (p.323).

Recently, several attempts have been made to méycknd expand Gibson’'s
original notion of affordance, most notably thelpkophical view initiated by Turner
[31] and the Activity Theory approach to affordamdey Beerentsen & Trettvik [2].
Taking a phenomenological account, Turner suggéstsin addition to the ‘simple’
affordances (as Gibson's original version of afforde), designers should also take
into account the ‘complex’ affordances that includsues such as history and
practice. Beaerentsen and Trettvik argue that thaqinenon of affordance only exists
when a user is actively involved in interactiontw@ system. To them, user’s active
participation with the system is an important deieant of its affordances. Hence,
affordance is an emergent property of the materld.

The approach of Turner and Baerentsen & Trettvik lbarlabelled: interaction-
centered, as they emphasize the fact that affoedaoica system emerge during users’
actual interaction with it. Unlike the cognitivistews [22, 10], from the interaction-
centered view affordances of an artefact are thesipitities for, both, thinking and
doing, which are signified by its users during ttegtual interaction with the artefact.
Users actively participate in the interaction witie artefact, continuously interpret



the situation, and construct or re-build meaning®ua the artefact. From the
interaction-centered view, affordances are not phe-determined properties of a
technology but a relationship that is socially andturally constructed between the
users and the artefact in the lived world. Thiswaso suggests that affordance is an
interpretive (in addition to the behavioral) retetship between users and the
technology that emerges during users’ interactidgti whe technology in the lived
environment.

3 Afford-dance: a dynamic relationship

One of the major short comings in the currentditere on affordance is that none of
these has taken into account the group dynamicstaedfect on affordances. As we
mentioned in the beginning of the paper, the caditarature on affordance is limited

to the one-to-one relationship between a systechif@ogy or artefact) and a human.
When a system is situated in a larger organizaltiand cultural context and is being
used by more than one users establishing one-tg-ifware technology, many users)
relationship, requires more complex understanding/wat the system in the given

environment offers to its users.

3.1 A Structuration Theory Approach to Affordance

If we interpret Gibson'’s original view with respdottechnology design, the ways of
using a complex technology, for example, is disepttrceivable from the technology
itself. His original notion of affordance was aitied for supporting only the artefact
level considerations (e.g. representations, didp@unctionality, etc.), leaving aside
the actual use of the technology. Additionally réhevas a minimal relevance to users
social contexts. In order to understand technologg and to improve design
practices, we believe that a holistic view of affance is required.

Take the Fax machines for example. When the fiagt FRachine was invented, its
main functionality was to allow its users to semt aeceive Faxes. Overtime,
however, users’ understandings of the Fax machiok/ed as they learnt to use it for
photocopying. Photocopying can be considered ddeaedfect, rather than a major
functionality but through users’ evolvement andgdarm acquaintance, the Fax
machine‘afforded’ photocopying. Of course, humans adapt their enuments for
themselves and for others; in particular often gishese appropriated affordances as
design inspiration. As a result we now see a macbamprising of fax, photocopying
and scanning facilities.

During technology use, users adapt and re-structhesr (shared) working
practices, hence users’ understandings of whateitienology does and symbolizes,
may also emerge over time. We believe that affardarshould not be seen as static
entities of a technology. In this section we wlicuss the practice level affordances
that focus on the emergent nature of affordances.wwM especially focus on the
technologies that are used in big organizationgre/imore than one actor affects the
use of the technology and vice versa. We will d@awGiddens’ [13] Structuration
Theory to develop our understanding of affordances.

1



Structuration Theory focuses on human-human intierse and shows that through
communications, using power and giving sanctions, apply social structures in
practice. It is one of the most employed framewdidss investigating the use of
technology by groups or organizations. There are wews in which Structuration
Theory can be applied to understand the use ofitday in practice: ‘appropriation’
and ‘enactment’.

The appropriatiort view is used by approaches that focus on strucfuoperties
of a technology (e.g. [6]). They observe how usdtsing their interaction with the
technology, adapt their social structures to tlodrielogy. Orlikowski [24] proposes
the enactmentview and states that social structures are inst&at only through
actions and practice. And they cannot be seen emeldethto the technology. So,
properties of a technology may not be useful temeine social structures, as they
are external to the human actions. Orlikowski ssggéhat users do not just use the
technology as it is given. Users may ignore cerpaoperties of the technology [25]
while they interact with it, or invent new propesgibeyond designers’ expectations
(e.g. the Fax machine example). Users may modéywthy a technology should be
used after it is designed. The repeated and orggwiteraction of users with a
technology determines the production of structwketechnology use, the so-called
technology-in-practice

From the enactment view of the Structuration Thearg can say that a specific
format of technology use (technology-in-practic&teimines what the technology
affords. Affordances of a technology emerge throtigis continuous process of
technology affecting human actions and actionsctiffg the technology use. In this
way affordances refer to tHeehavioralandinterpretiveforms of people’s situated
use of the technology. This means that affordadoesot just have behavioral forms,
e.g. "how to physically grab something" but alsteipretive forms as to "what that
thing means."

3.2 Need for a Broader View

Our motivations to further stretch the notion ofoadances to include the social
aspects is merely focused on establishing bettdenstanding of designed artefacts
and reflect on design practices. We believe thatoader notion that includes group
dynamics could benefit the HCI design processeswim ways: to overcome the

historical limitations and to establish the socigtgral support.

3.2.1 Overcoming Historical Limitations

Historically, in HCI, systems are built to conveyesiners’ meanings and
interpretations to the users [28]. The designerterdene what possibilities or
opportunities should be offered to the users. Feodesign perspective, this suggests
that designers can premeditatedly decide what ddfwes (possibilities for different
activities) of a system should be offered to u§22s 10]. During the technology use,
however, users do not just passively receive inftion. They actively participate in
the interaction and also add to this interactiamatimes beyond what is offered by
the designers. There has been some work lookirtgetate less fixed interfaces, for
example de Souza's [29] treatment of interactionamsunfolding, but designed,



semiotic engagement between user and designertgyate or Dourish's [8] proposal
for embodied interaction that is designed to beemopen to interpretation and (in the
HCI sense) appropriation. In addition Participgt@esign practices do offer an
opportunity for users to have their say in the giegprocess. Nevertheless, seeing
affordances as a dynamic relationship between uapds artefacts would allow
designers to overcome the above mentioned histdingi#ation.

3.2.2 Establishing Socio-Cultural Support

From a socio-cultural point of view a broader vieWvaffordance is necessary too,
especially in big organizations where more than acter plays a collective role to
define meanings of a technology. Additionally, teclogies are becoming more
complex in terms of functionality and interactidience ways to use these are also
changing. It is important for the designers to knehat impact their technology has
on users and vice versa. As we saw in the prewsegsion, the current notions on
affordances do not adequately reason about thegemtenature of affordances.

4 Levels of Affordances

As discussed in the previous section, once we nfira a very bare view of the
physical affordances of natural objects, we indljtehave to take into account a
network of social and ecological effects includingny that change the nature of the
available artefacts and affordances of them.
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Figure 1. The afford-dance — dynamics and evolution obrafance

Figure 1 captures some of these interactions. cyb&e (1) shows the simple pattern
of artefacts having affordances perceived by a (serin collaborative situations
group of users) who then act on them. Howeverfopging an action changes the
situation (2), both physically, but also cognitiwelnd culturally: for example a user



may become aware of more possibilities (existirfgrdances) as a result of using an
artefact.

In particular, the perception and acting out obeffinces may lead to reflection (3)
on the artefacts, their uses (potential actions) people's roles (constraints upon
actions). Once users are aware of this their perdeaffordances change also.

Furthermore, knowledge of the potentialities oefatts and materials may lead
(4) to modifications of artefacts, design of newefacts (e.g. tools), which then
change the environment both by their own existeamcd because of the changed
affordance of pre-existing objects (e.g. a rourmhstaffords building once you have
tools to dress it). This cycle of change leadimgniodifications of artefacts is central
to some of the notions of llyenkov [18] as appliedaffordance in by Turner [31]. In
particular llyenkov sees the creation of physicdéfacts and tools as embodying
practices of a community, claiming that the art&fathat we have and their
affordances embody cultural norms and values. (Egprge Orwell's novel 1984
describes a fictional language called Newspeak,chvhionstrains the English
language to only the acceptable topics — thus septang the social culture of the
totalitarian regimes.)

From this discussion, and explicit in Figure 1 #&he three rough levels of
affordance we have mentioned earlier:

(i) single user,

(i) organization (work-group or community of practiesd
(iii) culture / society.

We say that this is a rough categorization as eveaet beyond a single user in
isolation (which never happens), there is a contimof effects. Given this caveat, at
each of these levels we can see effects of leaanidgchange. At level 1, users build
their knowledge of what is possible through actor reflection, but in addition may
become more skilled and thus increase the theatefgibsonian) affordance: for
example, a unicycle does not afford movement (exdepinwards) unless you have
sufficient skill. At level 2, ethnographies hav@eatedly shown us the importance of
overhearing or overseeing other people's activiie§ and the way we shape our
actions for other people's overseeing. So as weamfluence others, and they learn
about possibilities for action. In addition we mayplicitly talk about action
possibilities and train others in skills. Finadlylevel 3 cultural understandings (e.g.
the light switch) influence perceived affordanced aorms and roles may alter what
people feel is possible or alternatively engendbeliion.

Furthermore, as noted, the actions or activitiésrdéd by an object (or objects)
may be about what actions can be performed in comgth others and this may vary
from ad hoc collaboration (a stretcher affords yiag by two people) that is closest
to level 1, to higher level effects. At level 2 wight say that a mobile phone affords
communication, but only if a group of people alkpess one, or at level 3 that stones
afford building into pyramids, but only by a sogiebf a particular level of
sophistication and political type.

The principle difference between levels 2 and i8 isxtent: level 3 effects are long
term and typically cover all one's interactions axperience, whereas at level 2
interactions may change more rapidly. Normallyele2 has a tangible ‘boundary’,
e.g. an organization, office-group. Even when neswmiers come in or old members



leave and working practices change, the affordanesain specific to that
organization or working group. On the other handlexel 3, knowledge about
artefacts is gathered from birth or learnt overetifowever, as we have said the true
picture is more complex, for example, a mediaewdldghad long term effect on the
development of various crafts and their toolsets.

5 Organizational Affordances

Organization cultures and sub-cultures play an iambd part in forming and re-
forming affordances. We use the term Organizatiokiérdances to refer to the
affordance of a technology used in a large orgaioizdy more than one user.

5.1 Factors Affecting Organizational Affordances

Using a Structuration Theory approach, we havecggl the use of technologies in
two different settings: 1) in a large governmemi@anization (a system that supports
budgetary processes); and 2) in an internationak flaank’s Intranet system). In this

paper, we propose four conditions as the main fadtat may affect the emergence
of affordances of a technology: technological, wat, power and interpretive

conditions.

- Technological conditionsThese refer to the functionality, design features a
infrastructure of a technology. In a dynamic tedbgg (such as an Intranet) the
technological conditions may also include changeshe technology and the
frequency of those changes. Technological conditinfluence the emergence of
affordances, by providing the technical facilitefsvork and social interaction.

- Cultural conditions: These refer to beliefs and values held by a grfupeople
concerned with a technology. In a big organizatilifferent subcultures may
appear (e.g. team/departmental/professional) [38pending on the values and
beliefs of people, technology may be perceivedrdifg different possibilities.

- Power conditionsUsually the concept of power is used to refefotmal power —
the relation of dominance among different classésaaiors based on their
hierarchical positions. It is important to note énénat power does not have to be
just top-down. We consider that power can also distructed in a bottom-up
way [9]. This means that even a group with no fdrpmaver can exercise power
by bringing changes in the organizations. With rdgdo the use of technology,
power can exercise different social influences loe émergence of affordances
like: changing access to applications of technol@gy regulated by laws;
changing the way technology has to be used; chgripway technology use is
controlled; etc.

- Interpretive conditionsThe interpretive conditions refer to members’ kiexge
of, and attitude towards, the technology.



In fact, these conditions represent the ‘contextvhich a technology is used. The
conditions are reinforced or sometimes changedn(éve technological ones) by the
very use of technology in a particular wdyue to the fact that these conditions
influence the emergence of ways in which technolisgysed in a particular setting,
they can also be interpreted as factors that inflaehe emergence of affordances of
a certain technology.

It is important to understand that all the conditomentioned above have a
combined influence on the emergence of affordanteere is no situation in which
one condition influences the emergence of affordann an independent way. These
conditions constitute the context; and the emergeofca certain affordance can
reinforce the conditions or, in some cases, chahge. The two cases, described
below, will provide a deeper understanding anchegfient of these conditions.

Case 1: The Budgetary System
We have investigated the use of a technology thaparts budgetary processes
within a large governmental organization [5]. Thedbetary system of in a public
sector represents a static technology as it doebaltge much over time, i.e. both the
functionality and design aspects are relativelplstaThe process of budgeting is of
great importance for a government of a country sexeral aspects of this process are
subject of discussion in the Parliament when lasesvated upon. The whole process
is supported by a certain system used by peopleas@roposing a certain budget
(the “controlled group”) and people who are coritngl this budget to make sure that
the numbers and policies behind the budget arecbfthe “controllers group”). Both
groups input data into the system. The data is bgetie controllers to make reports
about the status of the budgeting processes. Basdlte data, negotiations about the
budget take place, decisions are made and chamgjes budget are approved or not.
The culture of the organization can be describedraslite culture (pride, status,
power, ‘no-mistakes’, etc.). Within the organizatithere are people who work with
the system as part of their daily activities, whaok evaluated by their managers. In
this situation, it is shown how the convergenceuwfural, power and technological
conditions can lead to the emergence of an unwaafieddance. A certain design
characteristic (the system is designed in such yathat any mistake in the budget
cannot be undone unless an equivalent amount iaated from the whole; in this
way any mistake is documented and can be contreliedchnological condition)
combined with an elite culture where there is namdor mistakes (culture condition)
and with a situation in which managers are inteckgt controlling all mistakes made
with the system (power conditions) leads to the rgemece of an interpretation of the
system by the people working with it as a “histggol for employees’ mistakes”.
From that moment on, this interpretation is alsd pathe interpretive conditions of
the people working with the system. The perceptbrpeople working with the
system is that the system becomes a transparedbwiaffording exposure of their
vulnerability in front of power structures (the nagers). This in turn leads to feeling
of stress when using the system [32] and a tendehayoiding working with it.
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Case 2: The Bank Intranet

The second case comes from an international bardy 6], in which the use of
Intranet within different branches of an internatib bank is observed. This case
represents the use of a dynamic technology fronptivate sector. The focus was one
a specific division that was concerned with privatel commercial customers, with
the goal of selling financial products and servitethe customers. The division used
advice offices, bank shops, ATM's, call centers #relinternet to offer products and
services related to the assortment of bankingksitmeestment and insurance. The
goal here was to understand the use of a dynactintéogy.

At the time of the study there was a transitiomfra DOS-based system (the “old
system”) to a Windows based system (the “new sy3tehis transition required a
process in which applications were gradually tramsdd from one platform to
another. As the rules and procedures of the bamkgdd, new applications were
developed (and implemented only on the new Windbased medium) and the old
applications that did not correspond anymore withriew regulations were no longer
allowed to be used. Over time, these applicatioaseviteratively blocked in the old
system. However, at a certain time certain appboatwere still available in the old
system. The managers of the bank branches hadiatingdole to decide whether to
allow (or not) the old applications to run on thgstem. However, some of the
employees used them anyway. For example, one dubeulound within bank
branches was “service oriented” (cultural conditiaith a strong belief that clients
should be served in the best possible way, oppdeethe new management
philosophy that required to sell as much as passiktlients. In certain technological
conditions (some applications are still availaliahie old system), power conditions
(managers allowing the old application to be keyb ithe system) and interpretive
conditions (employees had the knowledge and dkiltsperate the older applications),
employees used the technology to provide serviasiere no longer allowed by the
management. For the service oriented subculture dllde system afforded the
possibility of fulfilling their values, even if tlse contradicted management
regulations. In this particular case, the kind istdrical analysis that is supported by
the four factors helped us develop better undedstgs of the technology use.

6 Design Considerations

6.1 Establishing Reflexivity through Design

Design introduces a level of reflexivity throughypltal and digital artefacts and not
just what is said about them.

In pre-industrial society it was common to make ryown tools (although even in
Neolithic society there was mass production oftflinticles, and later pottery and
others). In traditional carpentry this was onelaf jobs during an apprenticeship and
the tools were made almost entirely of wood witHyothe cutting surfaces, or
essential parts, like ferules to stop splittingrevenade in metal. Well into the early
years of the 20th century, bodgers (itinerant woachers who made chair legs)
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would make their own lathes in a clearing in thee$d where they cut the word for

their craft. Design thus evolved through use (ebbgy in practice) and through a
shared learning. In merchant society specialisésaar guilds developed, formalising

tools and roles, sometimes through secret knowlestgaetimes through charters and
legal restrictions. Tools are still often madeihgividuals, or inherited, but made to

more standard forms. Even far from the organizettiguin towns and cities, country

blacksmiths and carpenters use fairly standardafeitmls, through shared cultures in
very dispersed communities of practice. In indastbciety tool making becomes a
separate activity, tools are mass-produced, oftemating tool users and tools.

Interestingly even in the industrial world the wéearticular tools is a mark of being

‘in the club’. Often engineers, carpenters, brialgers, would have their own tools
rather than use those supplied by an employerserme ways offering autonomy, but
also creating barriers to entry through long apiceships.

What we mean here is that artefacts speak abowulhée within which they are
designed and used. And the design of these aefacives as the users, working-
groups and culture evolve, over time. The threeellevof affordances (user,
organizational and societal) could be helpful ttabksh better reflexivity over the
designed artefacts. Designers can modify certgieds of their artefacts or design
new artefacts to make it suitable for the usesesatiyanization and the overall culture.
In some cases, the existence and prolonged usertfirc artefacts could change
users’ behavior, the organization or the cultuselit The use of Apple’s iPod is a
prime example of an artefact affecting the culame the society.

6.2 Control and Revolution — making things to inflence people

Technology, tools, artefacts embody and enforceqodar (not necessarily dominant)

social, cultural and work-practice norms. These imgxy

» explicit — the designer deliberately understands $ocial or work practice
implications and builds the artefact in that knadge

e implicit — there is no explicit knowledge, the dg®r just works within
unspoken assumptions

In the case of explicit design, the designer maater an artefact that deliberately
reinforces the norms, complies with the norms,epeats/rebels against those norms
(undermining them, perhaps explicitly or implicitsuggesting alternatives). The
reasons for any of these may lie with the designeshich case the values embedded
are quite likely to reflect those of the designebecause she/he has been told/paid to
do it in which case they may not be the designeeisonal values. In some recent
research in HCI one may see some examples of eéxgbdisign utilizing exaggeration
[7], ambiguity [11], and defamiliarization [3] asa&tegies for designing artefacts.

In the case of implicit design the embodied nore @most certainly those of the
designer, although the designer's own norms will ibbuenced by surrounding
culture. Alternatively the artefact may simply plyoembody culture. Where the
design occurs through adaptation by end userss mast likely to be implicit.
However, such designs react to emergent work pescthnd are thus likely to reflect
the end-users' values and aspirations.
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User of an artefact can choose to comply with treebodied norms, adapt them
to their own purpose, or reject them (and posditdyartefact) entirely. Just like with
the designer who embodies these social and cultassumptions, the users’
acceptance or rejection can be explicit or impli€he enactment whether adaptive or
revolutionary, of course itself becomes part of tbffexive design process and may
become embodied in later designs — interestinglyigieatory design (ostensibly)
seeks to effectively do some of this ‘up front’ ithgr a single cycle of design and use
rather over evolutionary design timescales.

Note in the Bank Intranet case (section 5.1.2),dbsign of the Windows based
system was not only about adapting new technolbglalso to impose a more sales-
oriented culture on the employees. However, we lsamv some employees subverted
this by sing the old DOS-based system.

6.3 Role of Artefacts in Multi-Party Interaction

What an artefact affords can be seen and intexpitterently in different situations.
Virtually all the ethnographic studies (e.g. [1%])1have reported the value of
physical and digital artefacts as a major contdbdibr supporting mediation. Two
thorough studies focusing on the role of artefactsoordinated work [26, 27] have
reported that because of its physical and matprigberties (content, appearance and
disposition) an artefact can serve as a carrieknaiwledge and information for
coordinative work practices. Both the cases repoite section 5.1 showed that
artefacts (digital technology) carry certain funotl as well as symbolic meanings.
The issue of symbolic meaning is of a great impa¢ahere. In both the cases, the
system represented the power differences withinotiganizations. In the first case
(Budgetary System), the power difference that wasiated through the system
created stressful situation amongst a sub-cultdrenoployees. However, in the
second case (Bank Intranet), the system did notbelme for a large power
difference as both the new and old application weete available in the same
system. We observed in both the cases that ageditlotved users to skillfully utilize
their affordances to articulate cooperative effontsthe first case, it made (or even
forced) the employees to be more careful and casitwhen they work with the
system. In the second case, it provided a sottegitility to allow employees to ‘get
around’ the hurdle of having to use the new appbcaby allowing them to use the
older application that they were used to.

It is outside the scope of this paper to providietailed analysis of the role these
artefacts played in both the work environments. éttheless, we support the notion
of understanding the artefacts as designed, asasalinderstanding the use of those
artefacts in the real-world scenario, as coine@@j.

6.4 Supporting Experience & Value
McCarthy and Wright [20] describe user-experience the outcome of users’

interaction with-or-through the artefacts. Normab§fordance is seen as an ‘enabler’
or ‘mediator’ of certain human actions. The kind rajtion of affordance that is
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presented here describes affordance also as augttaat ‘result’ of human actions.
This fact refers to the dynamic and evolving natnfraffordances. It allows designers
to understand not only what is given to the usersatso the experience and values
that are supported by their designed artefactst was apparent from both the cases,
the use of artefacts in different organizations b(jgu vs. private, national vs.
international), afforded different experience amdues amongst the users. We noted
in the Budgetary System case (section 5.1.1) thetrvthe system was perceived as a
“history pool of employee mistakes” within a subtate that waselite, it invoked
certain emotional issues amongst the employeesn Ehe organization’s point of
view this was nothing but a mechanism to preveatady however, it compromised
social worth of employees. This resulted in strasd fear and employees started
working in a more cautious way. As we described aar case-studies, by
understanding the four conditions (technologicailtural, power and interpretive)
that contribute towards the emergence of affordarmfeartefacts used within an
organization, designers can get a thorough undwlistg of the use of these artefacts
within a large organization.

6.5 Design Implications for Affordance

Affordance can be described as a constantly chgragid moving set of relationships
around the artefacts. Additionally, the ‘dynamict the ‘emergent’ nature of
affordance can be seen at all the 3 levels (uset,lerganizational level and societal
level) of affordances, as described in section iy their interaction with artefacts
users learn and adapt through the use of the artefal/or through colleagues, other
people and from the working situation itself.

In addition to understanding the relationship bemthe 3 levels of affordances, it
is also important to see how these 3 levels ofrd#fioces could affect the design
aspects. Let's take the classic example of doodleanAt the user level affordances:
designers may think about the size, grips and athgonomically related aspects of
the door handle. They may also consider some lookfeel aspects for designing. At
the organizational level (also the societal levilthe door is in an office situation,
the designer may consider putting a sign abouptksence or absence of the person
inside. And in a public toilet, the door would shevinether the toilet is vacant or
occupied. Hence, at this level it's not just abgtabbing the door handle but also
considering the contextual settings. Clearly, oaanot think of a situation that is
outside the social or societal level. So, in thal sorld applications all 3 levels of
affordances need to be taken into account.

7 Discussion
7.1 Affordance as a Mediator and a Product of HumarActions

Our notion of affordance, influenced by the Struation Theory, suggests that
affordances are thmediatoras well as th@roductof human actions. Affordance is a
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mediator in the sense that it offers, and at thmesaime constrains, action
possibilities and opportunities to use the propertf a technology that are inscribed
by designers. On the other hand, it is a sqmiatluct of human actions, as through
practices users develop new understanding of wieateichnology is and how to use
it. The four conditions (technological, cultural,ower, and interpretive), in
combination, affect the emergence of affordances. 3t¥ggest HCI practitioners to
take into account these conditions while desigsiysggems for large organizations.

7.2 Affordance as Enabler or Encourager of Social étivity

In some cases the technology does not always ljost ar make things possible, but
also encourages certain activities. For exampldy &eork in media spaces focused
on the way the systems enabled social awarenessauial contact across space.
These and indeed simple video conferencing, Voiger ¢P and instant messaging
can be seen as at a person-to-person level affprdtmote contact, but at an
organizational level affording distributed workingt a wider level again, this means
that an organization (considered as an entity) mayable to take part on global
markets and so perform corporate actions that wdgdimpossible without the
technology.

A recent example, the Panorama system [33] desifmredtaff members in an
academic work environment allows the members toeshan-work related but highly
sentimental news (e.g. announcing the birth of av reorn child), personal
achievements (e.g. best paper award), personakstse(e.g. favorite books, favorite
conferences) to support social awareness. Panoddf@s several mechanisms by
which staff members can express their creativityl qtayfulness to the other
members in the department. Here Panorama affoidal swareness by encouraging
the members to contribute.

From a Gibsonian perspective (however stretched itinclear whether social
awareness itself is an action or activity, or isrena matter of perception. So one
could debate whether at the person-to-person ltéheelsocial awareness can be
afforded by anything (if so then all a TV ‘affords switching on an indolence).
However, undoubtedly at an organizational level sioeial awareness encourages
senses of community and hence eases, and so affithds social activities

7.3 Affordance of Organizational Structure

Pushing definitions even further technologies dd pst enable or encourage
particular social actions, but also make possifdejlitate or promote social and
organizational structures.

For example, early experience of email use in hidieal organizations often
caused problems because it allowed invisible conications both across the
structure (someone in marketing emails someonenian€e) and skipping levels
(subordinate emails the CEO!). Middle managemers wafien disempowered and
resistant. Over time electronic communication hated as an enabler of flatter
organization structures.
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In contrast, in the Budgetary System case studysavethe opposite. The system
clearly afforded an organizational activity of audj, but also the effect of
reinforcing a strong power structure. Similarly tire Bank Intranet the Windows
system afforded an organizational activity (salefirmncial products), but also was
clearly intended to encourage a sales culture.

Note that like affordances of artifacts there igechnological determinism here, it
would be possible for an organization to prescebwils except within a department,
or for the internal culture to be so strong thigsleot happen. That is like physical
affordances: certain things are in principle pdssitwt the affordance may not be
perceived, recognized or acted upon. The one irapodifference is that whereas at
level 1 actions and effects of afforded actions wgeally assumed to be intentional
(although secondary effects may not be), in contaevels 2 and 3 (organizational
and societal) the effects are often emergent basddwer level decisions. We saw
that in both case studies where in the Budgetasye®y employees avoided using the
system (presumably using paper for intermediataltesintil sure) whereas in the
Bank Intranet the aim to encourage a sales cultia® subverted by an alternative
local sub-culture.

7.4 Critique

Have we taken the notion of affordance too faraolthen clearly some other term is
required that encompasses both the level 1 affeetanommon in the literature and
also broader level 2 and 3 effects. Whatever wekigathere is a continuity of
phenomena where there is an ecological fit betw@eratural objects and artefacts of
all kinds from engineered tools, to software andregonceptual works, (ii) humans
as individuals, small groups, organizations or ehsscieties, that potentially enables
(iii) action, activity, maybe perception or eveteimal change (after all what is action
but intentional change).

Taking this broader view entails a cross-discipfnapproach as is evident from
the evolution of the term affordance from esselytipbrceptual foundations, though
more cognitive psychology and more recently inablgdroots such as late-Soviet
philosophy. To this we have in addition broughhare organizational and human-
interactional perspective, in particular the Stuuation Theory and also used case
studies, although they can only illustrate a pérthe bigger picture. The danger of
this cross-disciplinarily is that it may be morenfissing than enlightening and we
hope we have avoided that in our treatment.

Certainly we are aware that it feels rather likgatchwork, where pieces from one
field seem to parallel or recapitulate those forrother. This is certainly problematic
in trying to draw a narrative thread in a papet,dso emphasizes the continuity and
interconnectedness of the multiple perspectivekis Tertainly reinforces our belief
that there is a single broad phenomenon worthyuafys
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8 Conclusion

In this paper we showed that the notion of affoodaneeds to be treated considering
the group dynamics, in addition to the one-to-aeeel considering only the single
user. When it comes to design, the user level @dfaces of a technology refer to the
functionality, dialogue and representation of thechnology. This requires
understanding of the one-to-one relationship betwae@ser and a system. However,
dealing with the organizational and societal leaf#brdances requires going beyond
this one-to-one relationship and understandingctiiural and social effects on the
human-technology interaction.

The two cases suggest that even when a systenthadegically functional,
usable and efficient, there are contextual aspghatsmay affect the use of the system.
Our notion of affordances allows designers to abersithe broader impact their
designed products could have in a socio-culturaitexd. This supports the HCI
design processes in two ways: 1) it views useractive creators, and 2) it allows
designers to focus beyond the one-to-one relatipristween users and artefacts or
technologies.

Whether we use the term ‘affordance’ or somethisg,ehe growing body of work
in this broader perspective, including our own, ggk clear that there are benefits in
seeing the parallels between the different leveld &inds of ‘affordance’ and
suggests that this is a valuable perspective fsigde
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Notes:

1. The use of the word ‘appropriation’ in the Stuwation Theory is not the same as
more often used in HCI and HCI ethnographies tomehere users take technology
and use it in their own way. In fact the HCI ude'appropriation’ is closer to
Orlikowski’s ‘enactment’.
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