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ABSTRACT

This chapter focuses on the World Wide Web (Web) as a provider of shared information
landscapes. It reviews our work to design 3D spaces for information navigation and socid
interaction, and suggests an approach to such design based on an experientid theory of meaning.
Theincreaang use of virtual 3D space in information environmentsis noted, and Personal Spaces
are contrasted with Public Places. Earlier work on Information Idands, Vehicles and customisable
Views of such information spacesis aso presented. The experientia gpproach, as applied to
information landscape design, is contrasted with the traditiond view of Human Computer
Interaction (HCI) design as a means of conveying system functiondity from the mind of the
designer to that of the user. This experientid gpproach seems promising, if we assume that we do
not know in advance what the functions of interactions in shared information spaces might be. As
with life in generd, such interactions mean what they are experienced to be,



1 Introduction

There are many ways in which the world's most popular hypermedia system (by far), the World
Wide Web (Web), does not reflect the hypermedia usability research that preceded it (see[1] for
a catalogue of what were considered the key research issues at that time). Perhaps the most
unexpected thing about the Web as awholeis that no-oneisdesigning it. Three other waysin
which it has not conformed to what was expected of hypermedia, are: fire, the use of three-
dimensiona graphicsto give a sense of gpace; second, the fact that there is one Web which all
users cohabit; and, third, the fact that we can communicate with each other from within the Web.

This chapter devel ops three themes which follow from these unexpected characterigtics of the
Web: Persona Spaces versus Public Places, the notion of Vehicleswith Views, and the potentia
for Presences and Concealment. These are illustrated with some recent examples of our work,
which adopts an experientid gpproach, which contrasts with the traditiona view of HCI design as
fadilitating the communication of functiondity between desgner and user. Thiswork has been
motivated by the redisation that a profound change is taking place with the evolution of
information and communications sysemsinto self-contained virtua environments. Inhabiting a
virtuad world is very different from using dectronic toolsin the red world: hence, the importance

of virtua presence.

2 Personal Spaces versus Public Places

An increasingly popular gpproach to the representation of information on the Web isto use 3D
rendering techniques to convey a sense of space and gpparently solid structure. This means that
information explorers can bring their innate skills for spatid navigetion into play, in addition to
those few sensori-motor abilities utilised by the familiar direct manipulation (WIMP) interface.
However, because no-one is designing the Web, and because of the smple linking mechanisms
underlying its evolution, there is no way to make sense of its structure as awhole. There can be
no 3D representation capturing its whole structure which, asisimplied by our approach, means

that people smply cannot make sense of its structure as awhole.

However, spaceis powerful as ameans of representing the structure of designed environments,
such as persond file systlems and the intranets of organisations. Persond environments can be
happily represented as Personal Spaces - 3D structures gpparently containing stored and current
items of interest to the individud user (e.g. StackSpace; [2]). Figurel gives an indication of the
StackSpace environment.



Figure 1 - A Space in StackSpace

The need for multi-threadedness, chronology and currency-tracking are taken care of in
StackSpace in the following ways. Multiple stacks devel op as the user explores, and the top
dices are the most recent or current. The itemsthat are furthest in (away from the viewer) are of
least interest or relevance to the current task. Items decline gracefully in interest, by moving away
from the viewer, but then fal over a diff (dthough the retentive user could, in principle, extend the
horizon to infinity). Contextual bridges (shown in Figure 2) and cords show relationships between
itemsin different stacks. For example, the bridges shown in Figure 2 indicate that stacks A and B,
B and C, and C and D dl have at least one "dice" in common - the same Web page has turned
up on both stacks.

Figure 2 - Contextual Bridgesin StackSpace

Computer searches, for example the results of an agent carrying out a collecting task on atopic,
aso produce stacks. Users then manipulate, edit and label spaces, stacks and dicesto customise
the material found. Edited stacks comprise views of atopic, hot-lists and traveller’ staes
reflecting experiences navigating in pursuit of a particular purpose. They are exchangeable with
others and thus provide a means of communicating about the process and results of information

navigetion.



We can distinguish the idea of space from that of place. In asense, everywhere on the Web is
currently a public place (some have restricted access, but | will disregard that for present
purposes), even the humble single-screen individud- user home page. They are public because
anyone can go there and, often, severa people will be there at the same time. But they are not
aware of each other. In this sense cyberspaceis unlike redlity. We cannot generally see where
people are in cyberspace. We have public places and personal spaces but no public spaces,
because users do not share a sense of each other's presence in those 3D structures ( Herel am
ignoring afew emerging socia spaces, such as The Pdace, specifically designed for some kind of
socid interaction viathe Web). We need to use 3D to convey aspects of human presence, to
represent the people, not just aspects of the available information; but 3D done will not be
aufficient.

My use of the words "space" and "place’ here is differs from that of Harrison and Dourish [3]. By
my usage, "Public spaces’ are shared 3D places where we can and do interact with othersin red
time, which reflects norma use of thisterm. | recognise that socidising in placesimplies
conventions of gppropriate behaviour (behaving in or out of place), atopic thoroughly addressed
by Meyrowitz [4], and that socid places need not be spatid. However, and contrary to Harrison
and Dourish, "aplace’ in norma usage does not of itsdf imply what they mean by "placeness’. A
place can smply be alocation. To avoid this confusion, we need to be explicit about whether we
mean by "place" a particular location, or a socid occasion to which a set of conventions applies.
By "place" | mean the former, and "public places’ are spatia or other locations open to everyone.
A "Public space" is then a patid place, which may or may not be used for socia occasions to
which a set of conventions applies. To use the term "place’ to mean the latter seemsto me
confusing, Snce we are really talking about appropriate behaviour for asocia occasion, wherever
it takes place. The expression "behaving out of place’ refers metaphoricdly to atimewhen
different socid occasonstook place in different places (in the sense of location in space). We
cannat, | think, design "placeness’ in Harrison and Dourish's sense, we can only design locations
which may or may not be spatial. Redl or virtua space may reduce the tendency to behave "out of
place’ (as suggested by Myrowitz's thess); the absence of such space in newsgroups may
account for the frequency of socidly inappropriate behaviour there - despite their being "aplace’.
The Web provides amarvellous medium for information exchange, for contacting others, for
sharing opinions, for finding out about events, and for keeping in touch with recent devel opments.
But as we explore the Web, we stay "at home". People can send us messages, can search for



things posted with our names attached. Once they have our address they can write to us. Maybe
they can send e-mail from a page of ours they came across. But they don't know where we are a
any given moment, they know only the address we use for sending information (and not dways
that) and the information we make available. If we have a camera set up in the office and linked to
the Web, they can see when we arein our office. But they probably aready knew where we
worked. If they see us a the termind we might well be navigating around the Web, but where?
Bodily presence is no longer as important as where our attention is located.

We don't dways want to have to go and look for things oursalves, and search engines of one kind
or another are increasingly used to locate information on the Web, especidly by more
experienced users. The notion of software 'agents (also known less mideadingly as persona
digitd assgtants), which can carry out tasks for us in the background while we get on with other
things, is much talked about and complimentary to the idea of using space. Agents provide
sarvices for ther "masters’, but the red agentsin cyberspace - the people - reman
unrepresented. Because of this, we cannot search for people, only for the things they have left in
cyberspace. It should aso be possible to enter the attributes of people we might want to locate
and have the system report back where they are in cyberspace, where they have been recently,
and so on, adding value to everyday redlity. Some of the things we might wish to track about
people include when and where socid groups form, the navigational paths of individuds (or their
agents), and their interests (which their agents would know about). Agents meeting with other
agents could provide some of thisinformation. Whether thisis seen as threatening or not depends

on thelevel of confidence one hasin one's agents.

In summary, public 3D places are proliferating but they suffer from the same limitations as 2D
places - they areinflexible yet changing. There is no space between public 3D Places, because
there is no context between stes. Asthe Web istoday, thisis an insoluble problem. Persona
gpaces are a promising way to make sense of materia gathered from the Web. They aso provide
mechanisms for editing and sharing materids. Public places are shared, but public spaces need

3Dspace and visible people.

3 Information Cities, Islands, Vehicles and Views
About 10 years ago, the ideaof avirtud 3D Information City - away of presenting sets of
information to tap peoples skillsin urban navigation, wasraised in Singapore, itsdf ahighly



"wired" city aming to ded largdy in informétion in the future. Thisideawas circulated in internd
research reports in 1988/89, and published in brief formin [5].

An 'Information City' was aso suggested early on by Dieberger [6], who has since published
many papers on atextua ly-described 3D city (see Dieberger, this volume). Navigating a space
that exists only as atext description, asin early networked "adventure’ games, is an interesting
task to study, especidly when it is carried out asa socid activity. But interpreting text isa very
different skill from navigating a 3D structure, whether red or virtud. It is hard to imagine thet one
could use textuad descriptionsto create spaces that could be used for purposes other than their
own exploration, snce that in itsdf will be very demanding of cognitive resources. The point of the
virtuad 3D dructure isto remove the need for people to use linguistic interpretation to make sense
of interfaces and to tgp their largely unconscious sensori-motor skills, thus freeing cognitive

capacity for tasks other than navigation.

A later development of our basic Info City idea was the "Information Idands’ modd for the
Singapore National Computer Board's Nationd Information Infrastructure Project; this work was
carried out in 1993/94 and aspects of the model were published soon after (see[7], [8], [9]).
Agan, thiswasa"naturd" ideato arise on an "Intelligent Idand” in close proximity to the giant
archipelago of idands that is Indonesia. This section of the chapter summarises the Information
Idands modd, to set the central idea of Viewsinitsorigina context.

Under the "Information Idands' modd, the world (through which the structure of a set of
information is represented) is seen as a group of Archipelagos, each composed of Information
Idands. Each Archipelago represents a set of broadly related entities, providing a clear, top-leve
classfication of whet is available in thisworld and where it isto be found - an overall orientation
that is easly accessible to both the novice and the experienced user. Each mgjor class of service
or gpplication exists as an Archipelago. Examples might be Entertainments, Government Services,
Information Services, Communications, Medicd, and Financia Services. Archipelagos are
collections of Information Idands. The size of an Archipelago depends on the number (and size)
of the ldands of which it is composed.

Each Idand generdly contains only one subclass of service. Users will become familiar with this
world mostly by learning the location of Idands with the kinds of services they use or are
interested in. Each Idand contains one or more Buildings. Some Idands may be representations
of the services offered by particular providers - Provider Idands. An example might be a
particular information provider’s Idand located near other Information Services Idands.



Each Building contains a set of information sources or services related to a particular topic or
gpplication focus. Examples might be Wegather Building, Sports Building, Stocks and Shares
Building. Buildings on a particular Idand will have distinctive gppearance (shape, colour, graphics,
text). All Buildings have common features including a Store Directory and an Information Counter
(see Figure 3). The Store Directory allows users to browse and select from what isavailablein a
Building. The Information Counter is a public agent that searches for information in response to
requests from users. Buildings contain standard features to assst in navigation and item location
(cf. [10]).

Archipdagos, Idands, and Buildings become bigger the more items they contain. Each
Archipdago isformed by placing aboundary around the Idands from which it is composed. Each
Archipelago has a digtinctive colour that provides a context and reminder to the user of the focus
he has chosen. Asthe user zoomsin for more detall, the view of Archipelagosisreplaced by a
view of the Idands from which the selected or central Archipelago is composed. Intermediary

views provide realism and orientation as the user zooms down.
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Figure 3 - The Sore Directory

When asingle Archipelago is shown, the Idands from which it is composed are represented
separatdy. A view of asngle Idand isamap of the collections of services provided and which
are represented as Buildings (see Figure 4). Buildings that are related are clustered together into
no more than ten villages. Each Building contains no more than 20 Foors, and each FHoor
generdly contains a set of related services.

The user views the available services by zooming down and sdlecting a particular Building, which

isof adifferent colour from thet of its neighbours. He enters the foyer (the background retains the
colour of the Building to which it belongs) and can then either browse the Store Directory or



consult the public search agent at the Information Desk. The Store Directory presents alist of the
service types available on each Hoor of the Building. At each Hoor thereisa'lift lobby’ where
users consult a Floor Directory (like the Store Directory, but listing individud services), to invoke

the service they require.

An important part of interacting with thisworld of information is the exploration, sdlection and
collection of items of interest to the individua user. These items may be services, information or
particular configurations of applications. One common way of catering for this need for a personal
selection from a public world (a set of public places) isto demarcate part of the world as
persona, and alow the user to collect items and configure that private area. Thisis one of the key
ideas behind the Rooms concept [11]. However, such an gpproach islimiting. Users must
navigate to their own area frequently, bringing back items they want to collect, then venture out
again into the world- at-large. In such a case, the disadvantages of a patia metaphor can
outweigh the advantages. because the users persond spaceis part of the global information
space, they frequently have to move around to switch between their own perspective and the
higher levels of organisation. Use (which dways involves a user) is confounded with level of
gructurd organisation (which includes a User level). Use should be possible a any levd, a any
time. A private area a a particular location in the informationa world may not be the best way of
supporting individua customisation.
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Figure 4 - Idands and Buildings

3.1 Vehicles with Views

To overcome these problems, the concept of private Vehicles was developed; these can be
thought of as transparent, mobile, persona workspaces. They combine the idea of aprivate
callection of information and configuration of services (customised workspace) with that of multi-



level navigationd device and customised information viewer. The user isdwaysin his (or her)
Vehicle, and therefore dways has access to both public and private worlds. Items can be
transferred between these two without navigating space. A key aspect of the moddl isthat the
user has afiltered way of looking at the same spatidly-arranged world that occupies public space.
The private "world" is actualy a manipulable way of viewing rather than a specific place (cf. [12]).
It assumes that there is no one true view of the world, but dways many possble ways of looking
a things.

Inthe origind Information Idands modd, the user in his Vehicle had two Views of the world
outsde - a(somewhat ironicaly named) public “God's Eye’ View that includes everything that is
available, and apersona View showing only those items that the user has selected as of interest
or use (see Figure 5). He has only one set of navigation and viewing controls, the user chooses
upon which View or Views they act. Although there are two Views, thereis only oneworld. The
private View and the God's Eye View are different perspectives on the same world; the former is
filtered and limited, the latter is a complete display & the leve of detail on which it isfocused. The
user can choose to have a split screen showing both Views smultaneoudy, or dternate between
the two. Views have some smilarities with the idea of 'Magic Lenses [13]. However, akey
aspect of Viewsisthat the 3D Sructurd integrity of the world is dways maintained (the
philosophy of "one world, multiple views").

The user can a0 ‘yoke' the two Views together so that the public View and the private View
are then both from the same viewpoint (viewpoint: literdly, the postion in virtud space from
which views are taken), changing together as the user navigates or inspects informetion at different
levels. This can be ussful when he wants to know what dseis available a a place, other than the
things he has dready chosen to include in hisView. Thisisaso useful during customisation, when
he can fly around the world-at-large and sdect things that he will then seeincdluded in hisown
View. At other times, the two views are 'unyoked' and he will sdect one or other of the two
Viewsto be updated as his Vehicle moves, but not both. The View that is selected (private or
public) will be the one that is affected by the navigation controls, the other will remain focused on
where it was when last sdlected. He can use the public View as anavigationa overview while
exploring in detall with the private View. Alternatively, he can have his private View as an
overview and move around the world viathe public View collecting itemsto add to his private
world. Sdecting ‘yoke will cause the less-recently-selected View to be updated to match that of



the more-recently-sdlected View. This means that navigation can be done on ether View, and the
other View aigned to that viewpoint when required.
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Figure 5 - Two Views of the same part of the world

The provision of both a persona and a comprehensive public View means that the user has
access to a customised world, as well as the world-at-large. This customised world is a subset of
the world-at-large, selected by the user but retaining the layout and grouping inherited from the
larger world. Items are smply dragged from the public View to the private View window. Apart
from this amplified View, the user may want ingtant access to a few frequently used services and
goplications. Two mechaniams are provided for this: the Vehicle' s Memory and the Glove
Compartment. The Vehicle s Memory isalist of places the user wants the Vehicle to remember,
s0 that they can be rapidly revisited without the need for navigation. Thisis essentidly the same as
what became known as "bookmarks'. When he is at a particular location, & whatever leve in the
hierarchy, auser may select the ‘Memorise option, resulting in that location being added to the
memory lig. At alater time, he Smple clicks on that item in the ligt to ingantly move from
wherever heisto that location. A smple ‘Forget’ option alows locations to be removed from the
list.

There may aso be particular applications or services to which the user wishes to have
ingantaneous access, and/or which may be used at a variety of locations. Such items can be
dored in the Vehicleitsdf and so are dways with the user wherever he may be in the world-at-
large. The Glove Compartment islocated to the Side of the navigation controls. When closed, the
‘Open’ option is displayed. Sdlecting this causes a movesble window to gppear, displaying the
contents of the Glove Compartment. Applications are stored in the Glove Compartment by the

user dragging their icon from a navigation window onto either the open window or the Glove
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Compartment feature on the dashboard. Items are removed by dragging out of the open window
and dropping anywhere else.

Views become more interesting when applied in the socid sphere. | may want to see only items
vigted by members of my research team recently. Or | might want to compare one View | have
(or my agent has) compiled of interesting Sites, with the View a colleague (or his agent) has
collected. My View isaway of looking a cyberspace where only things of interest to me exist,
and the same gpplies to him and his View. We can combine these two into another View that
shows only those items that are of interest to both of us, or we can create a difference View
which shows only those things chosen by only one of us. So the collection of public places that
currently comprises cyberspace is filtered to give a socidly-shareable and customisable View of
cybergpace. Thisis arguably quite close to the way different groups and individuas hold different
views of citiesin the real world. The obvious next step is to include representations of cyberspace
inhabitants in sdlective Views. | might want a View that conveys the number of people present in
the regions | explore, but | am unlikely to want to see dl available information on al the people
there. | might want only to see people if they are known to me. | might want to see them
differently if they are business colleagues rather than competitors, In generd, | will want different
attributes of people represented in cyberspace according to their relationship to me. Increasingly,
interacting on the Web will become like participating in an on-line multi-user game. Of course, the

privacy issues raised are quite daunting.

There are severd unansvered questions arising from thiswork. Isa single hierarchica structure
redigtic? What are the advantages of Information Idands versus other world models? Would
forests, trees, and leaves have been any different (e.g. the “ Dataforest”; [14]). Would more than
two Views give additiona benefits? If we assume a hierarchy of ten Archipeagos, with twenty
Idands per Archipelago, twenty Buildings per Idand and twenty Foors per Building, we have the
necessary scope for alarge number of individua information items to be located in the world.
With twenty items per Foor, we have 1.6 million items. Relaxing the regtrictions on items per
Floor by having sub-sets of items accessed by two submenus after the initial FHoor Directory
selection, and expanding the world to a maximum of 20 Archipeagos, would dlow usto
accommodate over a billion individua items. Can users navigete in such aworld? Almost certainly
not if by "navigation" we mean that users can eadlly find what they want by sdf-directed
wayfinding. The problem of classficationis not solved by using 3D, but the nature of the
environment is radically changed. Socid and persond habitation of large virtua information
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Spaces may require assessment by criteria other than those we usudly apply to information
retrieva sysems. Thereis also agood case to be made for the use of an "event horizon" to
reduce the complexity of the environment. Waterworth [2] suggests aflat earth metaphor for
persona spaces where older items gradually move towards the "edge of the earth”, and then
disappear.

But in any case this view of expangon is unredigtic. The Information Idands modd was designed
to meet a particular need. It was assumed that the world would start life relatively empty and
would then gradualy expand, as providers offered information and other services. In this sense, it
israther like aplan for acity. But it is not clear to what extent development will match the origind
planning. As Alexander [15] has pointed out, “A city isnot atreg” - not asmple hierarchy thet
grows according to predictable rules. As providers offer services, and users gravitate to the things
they are interested in (i.e. willing to spend time and/or money on), the origind plans are likely to
be heavily modified by market pressures. Like a pleasant city, the world-at-large should evolve to
meet the needs of users and providers dike. But not al cities are pleasant, and the balance
between central planning and market-led evolution is not easy to drike. The vital question is
whether users can find their way around such an evolved modd, by whatever means (both agent-
mediated and self-directed), to a degree that suits them. Success might be better assessed by the
nature of "traveler'staes' [2] reflecting experience of the system, than from more familiar

objective measures such astime to "solve a problem” or number of "bad solutions'.

4 The Experiential Approach to HCI Design

The problem of interface design has traditionaly been characterised as one of communication
between the designer and the users. Norman's [ 16] well-known account of HCI design centres
on three kinds of modd: the design mode (in the head of the designer), the user's modd (in the
head of the user) and the system image (as presented in the designed interface). The system image
serves as the medium of communication between the designer and the user. Intheided case, the
usar's model comes to match the design modd closaly. The common approach to facilitating this
process has been to incorporate one or more metaphorsin the system image. It then becomes of
great importance that the designer chooses appropriate metgphors which convey relevant aspects
of the functiondity of the system in terms that are understandable to the user [17]. A good
metaphor is supposed to permit the user to gpply knowledge of the source domain of the
metaphor to the unfamiliar target domain of the interface [18].



According to the traditiond, objectivist gpproach to interface design, an interface metaphor is
some kind of speciaised device for conveying a complex of concepts, based on speaking of, or
presenting, one thing asif it were another. However, there is consderable confusion between

metaphors and models. A metaphor is not a mode, and metaphors are not unambiguous.
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Figure 6 - The traditional view of HCI design

In severa books published over the last two decades, George Lakoff and Mark Johnson have
presented an dternative view of meaning, one that casts acompletely different light on therole
and importance of metaphor from that assumed in traditional HCI design [19], [20], [21], [22].
At the same time, they manage to avoid the problems of both objectivism and pure subjectivism.

According to Lakoff and Johnson, metaphor is much more than alinguistic and rhetorica device.
They argue that we dways think metaphoricaly, that our everyday experiences are shaped by
three kinds of metaphor: structura, orientationa and ontological. Structura metaphors are found
when one concept is structured in terms of another, for example that argument iswar: ™Y our
cdamsareindefensble’, "He attacked every week point in my argument”, "His criticiam wasright
on target”, "He shot down dl of my arguments’, etc.. We not only speek of argument asif it were
war (and very pervasvey, so that many statements about argument reflect this underlying
gructuring - dthough we don't actudly think of them as metaphorica), we think about argument
asif it were war, and often act according to the same, unconscious, assumption. Orientational
metaphors structure experience in terms of spatia orientation. For example, down is negative, up
ispogtive: "l am depressed”, "1 am redly down®, "1 fed low", "Things are looking up", €tc..
Ontologica metaphors structure our experiences of abstract phenomenain terms of concrete
objects and forces (see dso [23]). Efforts to visualise information as shapes, colours, and textures
can be seen as reflecting the operation of underlying ontological metaphors, as, arguably, can the
goplication of generd interface metgphors such as direct manipulation. The term "synaesthetic
medid’ [24] refersto the presentation of the same information in different modaities, which could
be guided by the adoption of appropriate ontologica metaphors.
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If every concept is metaphoricaly structured, are we not stuck in some kind of infinite regress? If
every concept is structured in terms of another, we areindeed (whichis, of course, afundamental
problem with objectivist accounts of meaning). Lakoff and Johnson avoid thisinfinite regression
by suggesting that, at bottom, meaning isrooted in basic, bodily, experiences of life as animds
with a certain physical configuration residing on a planet with certain characteristics (notably,
gravity). When we use expressions like, "1 fell adegp” or "Wake up!" we use metgphor in away
that reflects the physica nature of life on earth. Our body configuration, combined with gravity,
makes it necessary for usto deep in ahorizontal position. Johnson [19] provides more detal on
the grounding of the (fundamentally metaphorica) conceptua system in corpored, earthly
existence. He proposes the existence of image schemata, which are basic structures of
experience. These structures are then projected metaphorically onto more complex experiences.
Lakoff ([21], pages 271-278) suggests that image schemata i) are based on bodily experience,
(i) have gtructura dements, (iii) have abasic logic and (iv) are manifested in actions and
expressons. He gives many examples of image schemata, including the container, the centre-
periphery, and the verticdity schema.

4.1 Designing Experiential Information Landscapes

Our current gpproach to information landscape design [25], based on this experientiaist account
of meaning rather than the usud objectivist cognitivism of the traditiona "mental mode™ gpproach,
rests on the fundamenta premise that to design HCI is to design the conditions for possible
users experiences. In the traditional approach, the metaphor is part of the interface. This need
not be the case with experientialism since, by this account, metaphor is everywhere, Taking an
experientidigt view of interface design suggests that a meaningful interface isone that is
experienced in away that supports the metgphoric projection of image schemata. Thisis done by
the user in the same way that he makes sense of dl the other experiences of hisdaily life, by
unconscious projection of bodily image schemata. If the experientidist desgner is primarily a
creator of user experiences, the traditiond interface designer is primarily a communicator of
mental models, usng metaphor as a useful device.

While | am not arguing that al traditional interface metaphors should be replaced, | do suggest
that for several gpplication areas - and these are areas that are at the forefront of current HCI
research and development - an experientia approach to HCI design may be more appropriate. A
notable example is thet of information visudisation and exploration. If we revist the Information

Idands interface wearing our experientiad sunglasses, we see that what mattersis not so much the



metaphor itsdf, as the experientid features we chose to take from the redl world and incorporate
inthe virtud.

Conklin [26] arguesthat "there is no naturd topology for aninformation space’, and thisclam
could be extended to include other aspects of the interactive experience, such as how an
information space sounds or how quickly one travels through it. However, an experientidist
designer would argue the opposite; that there are, in fact, not one but many natura topologies for
such a space, topologies ultimately grounded in human bodily experiences, and projected as
image schemata. As mentioned in section 2, Waterworth [2] outlines a design for aWeb
browsing environment - a Personal Space (StackSpace) - that was informaly based around
consderations of human bodily experiencesin red, physical spaces.

In adopting the experientia approach, a valuable source of design insghtsisthat of language.
How do users talk about their experiences? Utterances can be gathered at two stages of the
design process. user requirements anadysis early on and, later, as corroboration that a particular
design is producing the kind of experiences the designer intended. It could be argued that we
cannot effectively describe experiences with words but, as Samuel Beckett remarked, they are all
we have. The gpproach to understanding these words is somewhat akin to psychoandysis, we
are looking for the unconscious structures (image schemata) that lie behind the chosen way of
describing an experience.

The traditiond approach to HCI design uses metgphor to communicate the functiondity of the
system to the user. The designer draws on users experiencesin another domain to assst their
understanding of the system. As Erickson [17] has pointed out, thisimplies that designers know
what the system redlly is. Despite its problems this gpproach has been successful in encouraging
the widespread use of computers, at least for certain classes of gpplication. The experientidist
approach to design aso draws on users prior experiences, but there are severa fundamental
differences. Firgly, from the traditiond perspective, metaphors are useful (usudly) but not
essentidl. A traditiond user interface metaphor can away's be paraphrased into aliterd interface.
From the experientidist perspective, however, metaphoric projection is essentid to the way
people make sense of the world, including a user interface. Secondly, that metaphoric projection
isessentia to sense-making does not mean that we live in aworld of metaphors. If we design
from an experientid perspective, this does not mean that the interface need be a virtud world of
metaphoric objects. Such aworld is more likely to be the outcome of the traditional approach.
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Experientiaism can, however, provide the basic dements of anatural and flexible HCI desgn
pattern language (cf. [27]).

Even though | consider the experientidist approach to user interface design to be anew
approach, the experientiaist theory of meaning has areedy attracted attention in fidds related to
user interface design. For ingtance, Clay and Wilhelms [28] present alinguigtic interface for
placement of 3D objects which focuses heavily on spatia relationships as discussed by L akoff
and Johnson. Maglio and Matlock (this volume) demondirate the usefulness of an experientid
andysisin understanding how people conceptudise their explorations of the Web.

There has aso been criticism directed towards the experientialist view of metaphor. Although he
recognises some merits of experientidism, Coyne [28] claims that Lakoff and Johnson put too
strong an emphasis on the primacy of bodily experience and that there are non-embodied and
non-spatia uses of concepts like containment and balance. However, Coyne's criticism seemsto
illugtrate, rather than contradict, Lakoff and Johnson's main point; that is, that we project our
gpatia experiences (embodied as image schemata) to abstract, non-spatid domains of

experience.

4.2 SchemaSpace: an experientialist environment

Andreas Lund is currently engaged in a more thoroughgoing attempt at the experientia design of
an environment called SchemaSpace [25]. The approach can aso be seen as a development of
the ideathat HCI design is mostly amatter of sensual or perceptua ergonomics rather than the
‘cognitive ergonomics that follow from the traditiona, cognitivist gpproach [23], [24].
SchemaSpace is a three-dimensond virtud environment in which a potentia user may organise
and browse a collection of references to information sources, located on the Web or elsewhere.
As such SchemaSpace is a persona information space [2].

How should an information space like this be designed? We clam that an answer to this question,
from atraditiond point of view, would in part be formulated in terms of functiondity and waysto
convey that functiondity to the user through the system image. If we indteed try to answer the
question from an experientidist point of view we firgt have to reformulate the question as. what
kind of experiences does the user want to get from the interface? By posng the question this
way we put emphasis both on the designer’ srole as a crestor of meaningful experiences and on

the role of the user interface as a source of meaningful experiences.
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The intention with SchemaSpace has been to design the interface in such away that it dlowsthe
user to have four different kinds of experiences that each informs the user about different

qualitative aspects of the information space:
* Distinctiveness - which of the information references belong together, eg., fal under the
same subject or category?
* Quantity - how does the number of referencesin a sub-collection compare to other sub-

collections found in the information space?

» Relevance - given that a collection of information references belong together, of what
relevance is each individua reference in reation to the subject or category?

* Connectedness - how do different sub-collections of references rel ate to each other?

Obvioudy, these qualitative aspects are by no means al-encompassing and we can see awhole
range of other aspects that a user might want to experience from a personal information space.
One important dimension not yet addressed by SchemaSpace isthat of time; items should show
their age, as they tend to do in the real world [2]. However, our purpose hereis not to design the
ultimate application, but rather to illustrate what we understand to be features of practica
experientidist design.

As aready mentioned, ameaningful experienceis an experience which dlowsfor structuring by
means of metaphoric projection of image schemata. Thus, one important step in the design
processisto identify image schemata that are associated with the quditative aspects of the
information space we want the user to experience. Thisidentification is by no means arbitrary, on

the contrary it ought to be informed by empirical enquiries

Distinctiveness through containment

In the particular instance of SchemaSpace described here we have about three hundred different
Web-references to information on very disparate subjects, ranging from modern literature, via
architecture, to computer graphics. Even such areatively smal collection cdls for some kind of
categorisation, away to organise and order the information in sub- collections consting of
references belonging to the same category. Put differently, we have to provide for the possibilities
of experiencing distinctiveness, that is, an experience which informs the user that some
information references are in some respect different from other references. In order to provide
such an experience we have to identify an image schemawhich isinvolved in our generd
understanding of ordering objects and activitiesin our everyday life.
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Our encounter with containment and boundedness is one of the most pervasive features of our
bodily experience. We are intimately aware of our bodies as three-dimensiond containersinto
which we put certain things and out of which other things emerge. Not only are we containers
oursalves, but our everyday activitiesin generd - and ordering activities specificadly - often involve
containment in some respect: we live in containers (houses, shelters, etc.), we organise objects by
putting them in different containers. Our frequent bodily experiences of physical boundedness

condtitute an experientia basisfor acontainer schema.

Figure 7 - Distinctiveness through containment and quantity through verticality

A plausible way of providing for the experience of distinctivenessisto present the information
references that belong together in away that dlows for a projection of a container schema. There
are countless ways of visudising containment and folders and rooms are probably the most
familiar user interface containers. However, in our design of SchemaSpace we have as much as
possible avoided dements which are - like folders and rooms - heavily metaphoricaly laden, in
order to stress the experientidist features of SchemaSpace (dthough it is our strong belief that
experientidist design need not by necessity exclude " ordinary” user interface metaphors). Insteed,
the eements of SchemaSpace consst largely of smple geometric shapes which are not closely
associated with a specific source domain. We have chosen to visualise containment by means of
semi-trangparent cones (see Figure 7). A cone contains information references visudised by
stacks of dices (smilar to StackSpace; [2]), each with a descriptive textud labd. By using semi-
trangparency it is possible to see that a cone actudly contains information references, at the same
time asit is apparent that they are bounded by the cone and are thus distinct from other

references.

18



Quantity through verticality

Each cone contains a sub- collection of the totdity of information references in SchemaSpace,
Some of the sub-collections will contain more or fewer referencesin comparison to other sub-
collections. Even though the cones are semi-trangparent, viewed from a distance in the three-
dimensond environment it will be difficult to judge the quantity of each cone. In order to provide
for ameaningful experience of the quantity of each cone's contents we have to identify an image
schemawhich isinvolved in our generd understanding of quantity. Our basic experiences of
quantity are closely associated with verticdity (examples from [19)):

"Whenever we add more of a substance - say, water to aglass - the level goes up. When we
add more objectsto apile, theleve rises. Remove objects from the pile or water from the

glass, and the level goes down."

Spatia experiences of the this kind condtitute an experientia basis for averticality schema, a
schema which by means of metgphoric projection plays an important role in our understanding of
non-spatial quantity. Our tendency to conceptuaise quantity in terms of verticaity revedsitsdf in
everyday language used to tak about quantity:
"The crime rate kept rising. The number of books published goes up and up each year. The
stock has fallen again. You'll get ahigher interest rate with them. [...]".

In our design we have tried to exploit this verticdity agpect of quantity. As shown in Figure 7 the
cones in SchemaSpace vary in height. The larger cones have alarger number of referencesingde
compared to the shorter cones. Our intention has been to combine the container and the
verticdity schemain order not only to express quantity, but aso to strengthen the experience of

cones as containers of information references.

Degree of relevance through centrality

As dready mentioned, one of our goas has been to provide for the experience of distinctiveness.
Even if asub-collection condtitutes a unity by virtue of belonging to the same category or subject,
different references within a sub-collection may be of different importance or relevance in relation

to that particular subject.
As pointed out by Johnson [19]:

" our world radiates out from our bodies as perceptua centers from which we see, hear, touch,

taste and smdll our world”.
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Figure 8 - Degree of relevance through centrality

We dso have very basic spatid and physical experiences of centrality as a measure of importance
and relevance. Not only isthat which is near the centre (the body) within our perceptua reach,
but we aso experience our bodies as having a centre and periphery where the centrd parts
(trunk, heart, etc.) are of greatest importance to our well-being and identity [21].

In order for a potential user of SchemaSpace to experience some references as more important
and relevant in relation to other references within a cone, we exploit a centre-periphery schema,
which hasits experiential grounding in perceptual experiences of centraity mentioned above.

As seen in Figure 8, stacks of information references are organised dong an arc. In those cases
where there are alot of references within a cone, the arc will eventudly be closed and form a
circle centred around the vertical axis of the cone. Information references can, however, be
placed at varying distances from the centre; that is, some references will perceptually be closer to
the centre and some will be more periphera (see stack to the right in Figure 8). Our god with this
arrangement is to invoke a metgphoric projection - on the part of the user - of the centre-
periphery schemain order to experience those references which are perceptually central as
conceptudly centrdl.

Connectedness through linkage

Findly, we want the user to experience that some sub-collections of references are reated to
each other, even though they are distinct from each other. In SchemaSpace we have a collection
of references on the subject Virtua Redlity Moddling Language (VRML). But we dso have two
categories with references to information on VRML-browsers and VRML-worlds. These two
categories may be consdered as digtinct from VRML information in generd, but not in the same

nse as information on the writer Paul Augter is digtinct from information on architectura



magazines. There is a connection between generd information on VRML and VRML-worlds and
browsers, that does not exist in any obvious way between Paul Auster and architecture. In order
to provide for an experience of thiskind of connectedness we exploit alink schema. The link
schemais often involved in our understanding of relaions and connections of different kinds, not
only physica connections, but aso more abstract, non-physical connections like interpersona
relationships.

Figure 9 - Connectedness through linkage

In SchemaSpace cones are connected with a path-likelink if the sub-collections contained in the
cone are considered to be connected, asis the case with VRML in generd and VRML-browsers
and worlds (see Figure 9). Aswith the centre- periphery example above, our god with this
arrangement is to provide the user with perceptud cuesthat dlow for structuring by means of
projection of a certain schema, in this case the link schema. Of course, linking to show
connectedness depends on some knowledge of what is connected and why. This can be
approached in several ways which will not be described here.

From the experientiaist view, what is needed in HCI design isfor the interface to be a source of
experiences, designed in such away that the experiences generated may be structured by the
projection of basic bodily image schemata. Asin poetry, metaphor is used to creste an effect in
the experiencer. What the resultant interface (or poem) means, what it is for agiven user,
depends on his or her unconscious reactions to the structures provided. If the interface feds right
for its purpose, it is successful. No designer can know what the sysem redlly is, in generd. It is
what it meansto individual users (often as members of socid groups) and, like life, it means what
it is experienced to be.
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5 Presences and Concealment

Even if we don't want to be persondly identifiable on the Web (in the same way we sometimes
don't want to beindividually known to strangersin the red world) we currently don't even have
presence as anonymous people in cyberspace. All we can tdll, sometimes, is how many people
have visted a ste before us. Or rather, how many vists have been made to the site. For
cyberspace to become redl, we need a sense of peopl€'s presence (and absence), with suitable
protection for privacy - if thet is possible.

A limited sense of what shared presence in the Web would bring is provided by experiencesin
"multi-user dungeons' (MUDs) and the Internet Relay Chat services. The 1995 book by Turkle
[30] gives an ingght into those worlds, dthough the MUD and Chat users are probably not
typica of Web users. Specificaly, they are sdf-sdlected for their interest in role playing and/or a
need to dleviate red life londiness.

However, these environments, insofar as they use text descriptions of space rather than 3D
graphics, are dso quite unlike a shared, as-if-red, virtud world. As dready mentioned, a
textudly-described world of the kind investigated by Dieberger (eg. thisvolume) isan unlikely
candidate as amedium for shared exploration of information space. Thisis because
conceptuaising and navigating such a gpace is so demanding that little mental cgpacity remains
actudly to ded with the information located during navigeation. The trend in the navigation of
information spaces, and indeed in HCI in generd, isto shift the burden of dedling with the
environment from conceptud, linguigtic processing and conscious decision making to direct
perceptua processing within automatised sensori-motor behaviours. In other words, to alow
people to ded with information while minimisng the extent to which they have to ded conscioudy
with information about how to ded with information.

Turkle [30] points to the ease of adopting multiple personae in cyberspace, to present the face
we choose to present rather than the real- life person we have become over the years. This can be
seen as partia or selective presence. We can think of degrees of presence, from totally concedled
(invisble), through anonymous (featurdess) but visible, to articulated personae one of which might
be a representation of our red world persondity.

Should we be able to choose how we appear to others? Should we be able to appear present
when we are not, and not present when we are? Fal se presence arises when we appear to be
somewhere, but are actudly elsewhere. Each of us wants to know as much as possible about
others, but to control what is known about oursdves. We achieve thisin the red world by limiting



the time we spend, or the visibility we have, in public places, retreating to persona spaces when
we fed the need. Multiple personae multiply the scope for deception, and the creation of

personeeis, of course, much easier in the virtua world than the real one.

As more and more people migrate to cyberspace, both the amount of information and the number
of sources of information multiply. But human attention is still Sngular. We are each aware of only
onething a once. | can watch TV or read a book, but | cannot do both at any particular moment
(of course, I can switch between the two, and if the rate of information transfer fromthe TV is
typicdly low | won't miss much).

In the same way, even though many browsers now offer some support for following multiple
threads, we can only redly attend to one thing at once, even with multiple display windows. This
is how we can be said to follow links - to navigete - at al, and to be lost in cyberspace when we
lose our (Sngular) way. This aso heps give us the presence that is currently unrepresented in the
Web. In cyberspace we are where our attention is focused, but we have no presence until we are

vigblein public.

6 Conclusions

The Web differsin severa mgor respects from the hypermedia systems that were the focus of so
much premature research in the 1980s. Like a capital city in adeveloping country, it islarge and
growing very rapidly, both in the amount of information available and the number of inhabitants.
All those people use the same system, rather than having their own copy; in other words, they
truly co-habit cyberspace. And no-oneis designing it as awhole. Rather, we operate "localy” by
introducing innovations that may or may not catch on in the dectronic world-at-large. The design
of such landscapes and features is more appropriately based on notions of meaning as
experience, rather than traditiona idess of meaning as functionality conveyed through HCI
models, since we do not know what the function of shared information landscapes might be. But

such aStuation is naturd for us, Snce we don't know what the function of the red world is.

Individuas need persona space to make sense of the information they collect from the world at
large. People (like dl animals) are naturdly equipped to ded with 3D spatid environments without
that imposing a heavy burden on their scant attentiona resources. In fact, 3D interactive
environments are such a powerful way of presenting collections of information just because they
alow people to explore virtua worlds of information in the same ways they explore thered

world, whether this isan individud activity or in groups. Views of spaces can serve as a powerful
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mechanism for socia interaction because they can be compared, contrasted, and exchanged.
Groupsinteracting in red time require a sense of presencein shared 3D space.

In the future, people will be represented with degrees of presence, and we will search for each
other in cyberspace, not only for the things we have crested. Thiswill alow us to behave more
naturdly asthe socid animaswe usudly are. Personae will multiply but attention (and thus true
presence) is ill sngular. To be truly present implies communicable with, and visble. When we

have such presence the Web will gain socid context naturally.

Experientia design captures basic, unconscious, animal reactions to physica environments and
introduces them to shared virtual landscapes. We can design appropriate tools and environments,
just as we can design churches, cinemas and houses, but we do not design societies or socid

behaviour. We are socid (and spatial) by nature, not design.

7 Acknowledgements

Andreas Lund has done dl the work on SchemaSpace, and has made large contributions to the
sections of this chapter that dedl with the experientia gpproach to HCI design. EvaLindh
provided ingghtful comments that hel ped me make the text less unclear. David Modjeska, on
secondment from the University of Toronto, has provided useful feedback and stimulating

discussions on this text and on related research issues.

8 References
1. Waterworth, J. A. and Chignell, M. H. (1989). A Manifesto for Hypermedia Usability
Research. Hypermedia, 1, (3), 205-2

2. Waterworth, J. A. (1997a). Persond Spaces. 3D Spatia Worlds for Information Exploration,
Organisation and Communication In R. Earnshaw and J. Vince (eds): The Internet in 3D:

Information, Images, and Interaction. New Y ork: Academic Press, 1997.

3. Harrison, S. and Dourish, P. (1996). Re-Place-ing Space: The Roles of Place and Spacein
Collaborative Systems. Proceedings of ACM Conference on CSCW'96, Boston, November
1996.

4. Meyrowitz, J. (1985). No Sense of Place. New Y ork: Oxford University Press.

24



5. Waterworth, J. A. (1992). Multimedia Interaction: Human Factors Aspects. Chichester,
UK: EllisHorwood (Simon and Schuster, 199.2

6. Dieberger, A. (1993). The Information City - a step towards merging of hypertext and virtua
redlity. Poster at Hypertext ‘93.

7. Waterworth, J. A. and Singh, G. (1994). Information Idands: Private Views of Public Places.
In Proceedings of MHVR'94 East-West I nternational Conference on Multimedia,
Hypermedia and Virtual Reality. Moscow, September 14-16, 1994.

8. Waterworth, J. A. (1995). Viewing Others and Others Views. Presence and Concealment in
Shared Hyperspace. Presented at Workshop on Social Contexts of Hypermedia, 16-17
February 1995, Department of Informatics, Umed University, Sweden.

9. Waterworth, J. A. (1996a). A Pattern of Idands: Exploring Public Information Spacein a
Private Vehicle. In Brusilovsky, P, Kommers, P and Streitz, N (eds.) Multimedia,
Hypermedia and Virtual Reality. Springer Verlag Lecture Notesin Computer Science,
1996.

10. Musll, Sand Pigd G (1993). Virgets Elements for Building 3-D User Interfaces. In
Proceedings of the Symposium Virtual Reality Vienna, December 1-3, 1993. Also
avallableas TR 93/13, Vienna User Interface Group, Lenaugasse 2/8, A-1080 Vienna.

11. Henderson, D A and Card, SK (1986). Rooms. The Use of Multiple Virtua Workspaces to
Reduce Space Contention in a Window-Based Graphical User Interface. ACM Transactions
on Graphics, 5 (3), 211-243.

12. Nagdl, T (1986). The View from Nowhere. New Y ork: Oxford University Press.

13. Fishkin, K. and Stone, M. C. (1995). Enhanced Dynamic Queries viaMovable Filters.
Proceedings of CHI'95. New York: ACM.

14. Rifas, L (1994). The Dataforest: tree forms asinformation display graphics. In Dieberger,
1994, Report of the Workshop on Spatial Metaphors at ECHT’ 94 - the European
Conference on Hypermedia Technology, September 1994, Edinburgh, UK.

15. Alexander, C. (1982). A City isnot aTree. In Kaplan, S. and Kaplan, R. (eds.)
Humanscape - Environments for People. Ann Arbor, USA: Ulrich's Books, pages 377-
402.



16. Norman, D. (1986). Cognitive Engineering. In Norman, D and Draper, S., User Centered
System Design. Hillsdde: Lawrence Erlbaum Associates.

17. Erickson, T. D. (1990). Working with Interface Metaphors. In Laurel, B (ed.), The Art of
HCI Design. Menlo Park, USA: AddisonWedey.

18. Gentner, D., Falkenhainer, B. and Skorstad, J. (1988). Viewing metaphor as analogy. In
Analogical Reasoning: Perspectives of Artificial Intelligence, Cognitive Science and
Philosophy. D. H. Helma (ed.), Kluwer.

19. Johnson, M. (1987). The Body in the Mind. Chicago: Chicago University Press.
20. Johnson, M. (1993). Moral Imagination. Chicago: Chicago University Press.
21. Lakoff, G. (1987). Women, Fire and Dangerous Things. Chicago: Chicago Univ. Press.

22. Lakoff, G. and Johnson, M. (1980). Metaphors We Live By. Chicago: Chicago University

Press.

23. Waterworth, J. A. (1996b). Virtud Redity for Animals. Proceedings of Ciber @RT 96, First
Internationa Conference on Virtud Redlity. Vaencia, Spain, November 1996.

24. Waterworth, J. A. (1997b). Crestivity and Sensation: The Case for Synaesthetic Media.
Leonardo, 30, (3).

25. Lund, A. and Waterworth, J. A. (1998). Experientid Desgn: Reflecting Embodiment & the
Interface. Computation for Metaphors, Analogy and Agents: An International Workshop,
Universty of Aizu, Japan, April 1998.

26. Conklin, J.(1987). Hypertext: An Introduction and Survey. IEEE Computer, 20 (9), 17-41.

27. Alexander, C., Ishikawa, S., Silverstein, M. (1977). A Pattern Language: Towns,

Buildings, Construction. New Y ork: Oxford University Press.

28. Clay, SR. and Wilhdms, J. (1996). Put: Language-Based Interactive Manipulation of
Objects. In|EEE Computer Graphics and Applications, Vol. 16, No. 3, May 1996.

29. Coyne, R. (1995). Designing information technology in the postmodern age: From
method to metaphor. Cambridge MA: MIT Press.

30. Turkle, S. (1995). Life on the Screen. New Y ork: Smon and Schuster

26



27



