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This paper provides the theoretical foundation for understanding the concept of
spatial presence. This is important for improving architectural visualization tools so
as to capture the experiential aspects of space. The paper is organized into three
sections. The first section explicates the concept of spatial presence by identifying
various conceptualizations of spatial presence in the literature and performing a
meaning analysis. It then proceeds to examine mechanisms underlying the formation
of spatial presence. The paper concludes by offering initial guidelines for improving
the nature of digital tools to enhance the feeling of spatial presence.

120

ACAD I A 2007

S PAT I A L P R ES ENC E
Bimal Balakrishnan, Katsuhiko Muramoto, Loukas N. Kalisperis

I N T RO D U C T I O N

PRIMITIVE TERMS

The concept of presence, often deﬁned as the subjective experience of ‘being there’ in a mediated environment, has generated a great deal of interest in diverse
disciplines. Architects have long sought various representational media to “occupy” the spaces conceived
in their mind’s eye. Computer based visualizations are
commonplace and are becoming increasingly realistic,
immersive and navigable. The increased frequency with
which proposed architectural solutions are designed
and evaluated solely using computers, gives great signiﬁcance to the concept of presence or more precisely
that of spatial presence. Despite a large volume of literature related to presence, mechanisms underlying
the formation of presence experience are still poorly
understood. Kwan Min Lee (2004b) attributes this to
the fact that most presence-related research deal with
the “what” question focusing on the causes and eﬀects
of presence as opposed to the “why” question focusing
on the enabling mechanism. New tools aﬀord new ways
of exploring virtual spaces.
The main goal of this paper is to improve our understanding of how presence, or more speciﬁcally spatial
presence, is formed. This understanding can then become
the foundation for development of 3-D visualization tools
and techniques that focus on capturing the architectural experience. This paper is expected to contribute
to our theoretical understanding of spatial presence
formation as well as provide practical implications for
a wide variety of navigable spatial environments from
architectural visualizations to games and immersive
virtual reality simulations. This paper begins with an
explication of the concept of presence and spatial presence. This is followed by a review of the literature on
various mechanisms of spatial presence formation from
diverse theoretical traditions.

Before elaborating on a concept such as presence, the
existence of person, space and time must be accepted
from which inferences can be made. Person and time are
treated as primitive terms in communication (Chaﬀee
1991). While space can be conceptualized in diﬀerent
ways (e.g. poetic space, metaphorical space, etc.), for
the purpose of this explication, we will treat space as a
primitive term with its commonly understood meaning
within the context of architecture.

S PAT I A L P R E S E N C E , E X P LI C ATE D

Presence has generated interest in highly diverse disciplines and this has led to a variety of deﬁnitions and
theoretical ambiguity. Earlier approaches generated
from a technological perspective have failed to distinguish it from related concepts in psychology and
media theory. Since then, there have been numerous
attempts to explicate it including an earlier attempt
by Lombard and Ditton (1997) and a more recent one
by Lee (2004a). The challenges in explicating presence
arise in part because diﬀerent disciplines have diﬀerent foci for research. Given the context of architecture,
the scope of this explication is limited to perhaps what
may be treated as a sub-concept of presence, which can
be referred to as spatial presence.

P R E LI M I N A RY D E F I N I T I O N

The Webster’s dictionary deﬁnes presence as “the fact
or condition of being present” and its adjective present
is deﬁned as “being at a speciﬁed or understood place.”
Integration of the above two is implied in Kim and Biocca’s (1997) deﬁnition of presence as the “fact or condition
of being present at the speciﬁed or understood place.”
Being a psychological concept, presence is aﬀected by
individual diﬀerences as well as a number of psychological and environmental factors. The sense of presence
can also vary with time as a function of the stimulus.
Thus, presence as a variable is expected to show both
cross-sectional as well as process variance.
THEORETICAL DEFINITIONS

Presence research has implications for diverse disciplines, but in our opinion most importantly for architecture. A recent explication by Lee (2004a, 37) with the
goal of a formulating a uniﬁed deﬁnition of the term
presence, deﬁnes it as “a psychological state in which
virtual (para-authentic or artiﬁcial) objects are experienced as actual objects in either sensory or non-sensory
ways.” Here the term object is used in the broad sense to
denote physical objects, social actors, or virtual representations of the self. He identiﬁes three corresponding
typologies of presence: physical, social and self.
While Lee (2004a) elaborates that the deﬁnition
includes “environments,” he explicitly rejects the requirement of “self-existence” or “being-inside” a virtual world
and thus the need for transportation as a pre-requisite
for physical presence to occur. While this would perhaps
help to advance a uniﬁed deﬁnition of presence, it falls
short on a few counts, both theoretically and operationally and thus cannot be used directly in architectural
research. The theoretical issues are listed here. First, it
lacks speciﬁcity since it does not discern the diﬀerences
between physical, psychological and virtual realities.
Second and perhaps more importantly, it deviates from
the common conceptualization of “being-there.” There is
a long tradition of deﬁning presence, as ‘being-there’ and
it would thus be worthwhile to revisit those deﬁnitions
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in order to reconceptualize spatial presence.
Minsky (1980), who ﬁrst coined the word telepresence, used it to refer to teleporting your actions in
a given location to a remote but real location using
instrumental devices that feel and work without any
signiﬁcant noticeable diﬀerence. While he stresses the
importance of sensory feedback, he does not require
the feeling of non-mediation to achieve telepresence.
For Minksy (1980), the biggest challenge to developing telepresence is achieving a sense of “being-there.”
Hendrix and Barﬁeld (1996) use the term to refer to the
feeling of being present in a remote but real environment and distinguishes it from virtual presence which
is the feeling of being present in a computer-generated
environment. Draper, Kaber, and Usher (1998) combines
the two and uses the term to describe feeling present in
either a remote or a computer-generated virtual environment.
The term presence, for Steuer (1992), deals with the
experience of a person’s immediate physical environment, i.e. the natural environment. Steuer (1992) deﬁnes
telepresence as “the experience of presence in an environment by means of a communication medium.” This
deﬁnition of telepresence as subjective experience of
being-in a place other than the immediate physical space
is reﬂected by others such as Witmer and Singer (1998)
as well as Waterworth and Waterworth (2003). Steuer
operationalizes telepresence as the degree to which one
feels present in the mediated environment as opposed
to the subject’s immediate physical environment. Here
non-mediation is the important aspect.
This approach is further elaborated by Sas and
O’Hare (2003) to include imaginary worlds and deﬁne
presence as “a psychological phenomenon through which
one’s cognitive processes are oriented toward another
world, either technologically mediated or imaginary,
to such an extent that he or she experiences mentally
the state of being (there), similar to one in the physical
reality, together with an imperceptible shifting of focus
of consciousness to the proximal stimulus located in
that other world.”
For Biocca, Harms and Burgoon (2003) telepresence,
spatial presence and physical presence, all refer to the
same sense of “being there” in a virtual place. Biocca
et al. (2003) take Steuer’s deﬁnition one-step further.
Telepresence, according to them, is “the phenomenal
sense of ‘being there’ including automatic responses to
spatial cues and the mental models of mediated spaces
that create the illusion of place”(Biocca, et al. 2003, 459).
The notion of environmental presence (Heeter 1992)
expands this idea again by deﬁning it as the extent
to which the environment is aware of and responds to
the user action by modifying in some aspects of it. For
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Zahorik and Jenison (1998), presence is tantamount to
successfully supported action in the environment.
Implicit in the “being there” approach to deﬁning
presence is Gerrig’s (1993) notion of transportation into
a narrative environment created by the medium. In most
conceptualizations of spatial presence, the direction of
transportation is from the physical space of the user
to the mediated space. Lombard and Ditton’s (1997)
deﬁnition also includes “it is here” whereby another
place and/or its contents are transported to the user in
addition to the common idea of “being there.”
Vorderer et al. (2003) deﬁne spatial presence as a
“binary experience, during which perceived self location and, in most cases, perceived action possibilities
are connected to a mediated spatial environment, and
mental capacities are bound by the mediated environment instead of reality.” Spatial presence is seen here as
resulting from a two step process, the ﬁrst of forming a
spatial situation model in the mind based on the media
cues and then of testing whether the primary egocentric
reference frame (PERF) is located in the mediated space
(Vorderer et al. 2003).
M E A N I N G A N A LYS I S

Theoretical deﬁnitions of presence can be grouped on
the nature of reality with which the subject is interacting: physical, psychological, or virtual. Another way to
organize the deﬁnitions would be based on which dimension of spatial presence is emphasized—‘being there,’
‘responsiveness’ or ‘supporting action.’ The deﬁnition
Vorderer et al. (2003) give of spatial presence seems to
be appropriate but their treatment of spatial presence
as a binary on/oﬀ variable fails to acknowledge that the
sense of spatial presence varies as a function of time,
depending on temporal context of the stimuli. Since
the study is about navigation in a virtual environment,
a comprehensive deﬁnition can be arrived at, building
on Wirth et al. (2007), which includes the dimensions of
“being there,” “responsiveness” (e.g. collision detection)
and “supporting action” (e.g. navigability).
FAC TO R S A F F E C T I N G P R E S E N C E

Presence is a multi-dimensional concept and is dependent on a large number of inter-related factors (Kalawsky,
Bee, and Nee 1999). The number of factors that aﬀect
presence are so numerous that as Lee (2004) points
out, there have been many attempts at a classiﬁcation
system from a simple exogenous (technology-centric)
/endogenous (user-centric) one (Slater and Usoh 1993) to
more sophisticated ones. Kalawsky, Bee and Nee (1999)
classify the parameters determining presence into categories of demand and supply of attentional resources,
understanding of situation, information and technologi-
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cal factors. IJsselsteijn, de Ridder, Freeman and Avons
(2000) group the variables aﬀecting presence broadly
into four groups: the extent and ﬁdelity of sensory information such as screen size, resolution and ﬁeld of view,
the match between sensors and display, media content
and user characteristics. A more exhaustive listing of
factors aﬀecting presence is given in Lee (2004b) and
Nash, Edwards, Thompson and Barﬁeld (2000).Compared
to sensory modalities or variables, studies that deal
with interactivity—especially concerning navigability
and their contribution to presence, are relatively low
in number. While interactivity and more speciﬁcally
navigation can be seen as potential contributors to the
experience of spatial presence, the exact process is still
not quite understood.

the virtual stimuli. This knowledge of causal reasoning
module is particularly triggered by the media cues such
as image size and motion, which are linked to ones’
survival instinct.
While the media equation perspective stands out as
an oddity, most of the presence deﬁnitions and explanations approach it from either an immersion point
of view (Heeter 1992; Witmer and Singer 1998) or an
activity based view (Flach and Holden, 1998; Zahorik
and Jenison 1998). Biocca (2001) has especially argued
for integrating these diverse viewpoints within a more
general approach to understanding the nature of mind
and agency.

M E C H A N I S M S O F S PAT I A L P R E S E N C E FO R M AT I O N

Antonella Carassa and her colleagues (Carassa, Morganti,
and Tirassa 2004; Carassa, Morganti, and Tirassa 2005)
attempt to explain presence formation from the broader
perspective of situated cognition. The situated cognition approach attempts to understand spatial cognition
from a subjective perspective and from an interaction
point of view rather than building on behaviors (Tirassa,
Carassa, and Geminiani, 2000). This is diﬀerent from
the computational approach to cognition proposed by
cognitive science. According to Carassa, Morganti and
Tirassa (2005, 387), “presence depends on the proper
integration of aspects relevant to an agent’s movement
and perception, her actions, and to her conception of the
overall situation in which she ﬁnds itself, as well as on
how these aspects mesh with the possibilities for action
aﬀorded in the interaction with the virtual environment.”
They conceive an agent’s interaction with the virtual
world as having three levels, that of situation, action and
movement—each nested in and informing the other. The
idea here is that movement or at a higher level, action
does not exist in isolation from the larger situation
the subject ﬁnds himself/herself in. Carassa and her
colleagues diﬀer from others in that, their approach
treats a subject in a mediated environment as an agent
who carries his/her own narrative while interacting in
the world (real or artiﬁcial) as opposed to a nomad who
is purposeless in an objectively given world. Here the
importance is not on the match between the external
world and the internal representation, which does not
capture the nature of human agency. The emphasis
here is on the quality of the interaction aﬀorded by the
medium rather than the representational isomorphism
with a corresponding real world situation. Aﬀordance
here is treated as representation, which meshes diﬀerent aspects including cultural aspects. Presence here
is approached from a subjective perspective, which
is rooted in the meaningful situation in a continuum

Despite the large volume of literature on presence, it is
still a poorly understood phenomenon particularly the
mechanism of presence formation. This is due to the fact
that most of the presence studies including empirical
ones have focused on the causes and eﬀects of presence
rather than exploring why presence occurs (Lee 2004b).
A serious drawback of most of these presence-formation
explanations is that there is little achieved by way of testing these mechanisms empirically. Another challenge
in presence related studies lies in the lack of clarity
regarding the philosophical foundations underlying
these diﬀerent explanations. The following sub-sections summarize previous attempts at understanding
formation of spatial presence from diverse theoretical
perspectives.
E VO LU T I O N A RY P SYC H O LO GY & TH E M E D I A EQ UAT I O N
( TM E ) P E R S P E C T I V E

Lee (2004b) attempts to explain presence from ‘the
media equation perspective.’ Coming from an evolutionary psychology perspective, this approach assumes
the modularity of the human mind. In other words,
this approach treats the brain as having innately developed and domain-speciﬁc causal reasoning modules
for explaining or understanding situations in both the
physical and social worlds, which are critical for survival.
Lee (2004b) attributes spatial-presence formation to
the mindless application of a folk-physics module to
virtual objects on screen. The term ‘folk-physics’ here
refers to knowledge of causal relationships in the physical world developed innately since childhood without
explicitly analyzing the mechanisms underlying the
cause and eﬀect. This approach is in direct contrast to
the early approaches to presence as an experience arising from “willing suspension of disbelief” and assumes
an automatic as opposed to controlled processing of

S PAT I A L P R E S E N C E FO R M AT I O N F RO M A S I T UATE D
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between the past and the future that the agent ﬁnds
himself/herself in.
D I S TA L AT T R I B U T I O N A N D P R E S E N C E

Presence has been suggested as best conceptualized as
a subset of the mind-body problem (Biocca 1997 2001).
The phenomenon of presence is closely connected to the
phenomenon of distal-attribution or externalization.
We attribute the perception of objects around us not
to the impacts they have on our sensory organs, but to
the objects themselves in the external space beyond the
limits of the sense organs. The similarity of this ‘externalization’ or ‘distal attribution’ phenomenon to that of
presence was ﬁrst made by Loomis (1992). Assuming the
subjective division of the phenomenal world into ‘self’
and ‘non-self,’ distal attribution occurs when the commands of the central nervous system (CNS) to the body
(eﬀerence) corresponds to the input from the sensory
organs (aﬀerence) (White 1970). Loomis (1992) expands
on this idea to include the need to internally represent
the linkage between aﬀerence and eﬀerence. As long
as the subject can successfully represent the linkage
internally (due to the extensions being simple or learn
to represent the linkage through training), the linkage
will appear transparent, leading to distal attribution.
A similar idea from an information processing point of
view is expressed by Sheridan (1999) who suggests that
true reality can never be known, but only estimated due
to the noise aﬀecting the aﬀerent and eﬀerent ﬁlters.
T WO -S TE P M O D E L O F S PAT I A L P R E S E N C E
FO R M AT I O N F RO M S PAT I A L S I T UAT I O N M O D E L ( S S M )
T H RO U G H CO N F I R M AT I O N O F ‘ M E D I U M -A S - P E R F
H Y P OTH E S I S ’

Vorderer et al. (2003) have postulated a two-step model
of spatial presence formation. The ﬁrst step involves the
formation of a mental model of the space (Spatial Situation Model) that is communicated through the media
(irrespective of the level of abstraction of media, e.g.
text). Spatial presence emerges when a particular perceptual hypothesis referred to by the authors as ‘medium
as Primary ego-centric reference frame’ (a.k.a. medium
as PERF hypothesis) is conﬁrmed. Both media as well as
user characteristics play a critical role at each stage of
this model. In forming the spatial situation model (SSM),
user characteristics such as voluntary and involuntary
attention and media characteristics relating to both
form and content, particularly spatial cues, are important. Individuals, in order to orient themselves within a
space and navigate through it, maintain an egocentric
reference frame, i.e. mental model of the world organized
from a ﬁrst person perspective. When presented with
a mediated space, it provides the subject with another
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egocentric reference frame in addition to the one oﬀered
by the individual’s immediate physical world. Vorderer
et al. (2003) argue that spatial presence emerges when
the ‘medium-as-PERF’ hypothesis is conﬁrmed repeatedly. Persistence of the mediated environment, aﬀerent
feedback from the mediated world which matches the
user’s expectations and interactivity all help conﬁrm
and sustain the ‘medium-as-PERF’ hypothesis leading
to spatial presence formation.
I M P LI C AT I O N S S PAT I A L P R E S E N C E FO R
A RC H I T E C T U R A L D E S I G N

SPATIAL PRESENCE AND DESIGN VISUALIZATION

Beginning students of architecture have diﬃculty
visualizing space, not just in terms of its extent and
organization but also regarding its experiential aspects.
Sophisticated modeling tools and the ability to render
photorealistic images aﬀorded by current computeraided design software have expanded our abilities to
visualize and simulate spaces. However, capturing or
simulating the experiential aspects of space is still
an enormous challenge. Space is never experienced
from a single static viewpoint, but results from one’s
movement through it. Current tools for architectural
visualization are rarely full scale (except perhaps in full
scale immersive VR environments) and always place the
designer outside of the representation and necessitate a
mental leap on the part of the designer. Spatial-presence,
which involves self-location and exploration of action
possibilities in the mediated space, can therefore be
used as a theoretical foundation for the development
of visualization tools to overcome the above shortcoming. Architectural visualization tools that can enable a
sense of presence may provide designers an opportunity
to ‘inhabit’ the spaces under design and evaluate their
experiential aspects. The next sections discuss some
of the limitations of current CAD tools and how we can
build on spatial-presence theory to overcome some of
those limitations.
LIMITATIONS OF CURRENT VISUALIZATION TOOLS

Almost all of the current CAD packages are aimed at later
stages of the design process and their primary goal is to
accurately communicate the spatial characteristics to
consultants and further to facilitate construction on site.
Most 3-D modeling packages have their roots in mechanical engineering and thus focus on solid modeling as
opposed to void modeling. While many of these software
packages have animation capabilities, they are based
on paradigms borrowed from animation and cinema.
The characteristics of commonly available digital tools
for design visualization seem to emphasize the artifact
rather than the spatial experience. This is evident by
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the fact that the interactions of the designer with the
representations are driven more by the eﬃciency of
human-computer interactions than by the experiential
aspects of the interaction. Current rendering technologies have made great strides in achieving representational isomorphism through increased photorealism.
Experiential congruence with a corresponding real world
space is still a challenge. While the current tools and
their functionality are critical for externalizing design
ideas in the form of representations, more work needs
to done with respect to exploring them to improve the
experiential aspects of these simulations. We conclude
this paper by providing some initial guidelines for architectural visualization tools to enhance spatial presence
and thereby increase experiential quality.
G U I D E LI N E S FO R I M P ROV I N G S PAT I A L- P R E S E N C E I N
A RC H I TE C T U R A L V I S UA LI Z AT I O N TOO L S

Digital tools available at our disposal today have achieved
a high level of sophistication for representation. What
is immediately needed is the ability to explore the experiential aspects. This is perhaps not diﬃcult to achieve,
given the level of experiential quality of some of the 3-D
games today when played even on a computer screen.
Design tools should have the ability to easily switch
from a representational mode to an experiential mode
without complicated programming or scripting requirements. Design can be considered to be an iterative ‘propose-critique-modify’ process and the ease of switching
from a representational mode to an experiential mode
is critical to avoid delays. The game mode (though it
still needs to be pre-programmed) in Blender (an open
source software) is a step in the right direction. The need
to program interactions available in the game engine
mode are time consuming and tend to slow down and
thus reduce the number or propose-critique-modify
cycles of design.
In accordance with the activity based theories of
presence such as those proposed by Zahorik and Jenison (1998), the interfaces of architectural visualization
tools should aﬀord more interactivity which can also
increase a sense of agency. While most digital representational environments for architecture are good at
enhancing spatial situation models through a variety
of monocular dept cues, further cues are needed for
enhancing immersion and involvement. While visual
cues are perhaps most critical for the architectural
experience, these cues should go beyond photo-realism
and should include folk-physics as proposed by Lee
(2004b). The presentation modes of these tools should
aﬀord interactivity in such a manner that the interface
is rendered transparent. Interaction paradigms of these
environments should relate to expectations with respect

to the behavior of spaces (e.g. gravity, collision detection)
and include aﬀerent (at least visual, e.g. motion blur)
feedback, which can enhance the formation of spatial
situation models and make positive contributions to
conﬁrming the “medium-as-PERF” hypothesis leading
to spatial presence.
The digital tools should not only focus on representational aﬀordances but also on navigability, i.e. the
aﬀordance for navigation. The most critical aﬀordance
will concern locomotion through the 3-D spatial representation. Traversability is the aﬀordance to move larger
distances in a simulated architectural environment
resulting from constraints imposed by the environment as well as the extent of user control for steering.
Environmental constraints arise from the combination
of constraints imposed by the environment on direction
and orientation (i.e. degrees of freedom), speed and
velocity of motion, as well as physicality, analogous to
the real world such as gravity and collision detection.
Steering control is determined by the level of user control in specifying the frame of reference as well as the
position, velocity and acceleration at each step/segment of the movement. While implementing the travel
tools, which in eﬀect determine traversibility, selection
of direction of motion, velocity and acceleration, and
input conditions should all contribute to increasing
user attention and involvement. Earlier in the paper
we discussed the importance of being able to mentally
represent the linkage between eﬀerence and aﬀerence
for the discount the mediated nature of the spatial
encounter and experience spatial presence. Thus, the
interface and interaction techniques should be a natural
extension of the users’ actions or grounded in common
metaphors (such as walking, ﬂying etc.) that are easily
accessible to the user.
This paper explicated the concept of spatial presence, examined the underlying mechanisms leading
to its formation and oﬀered suggestions regarding the
nature of digital tools to enhance a feeling of presence.
Our current work investigates the impact of navigability aﬀordances on spatial presence and is in advanced
stages of experimental design for empirical evaluations.
Once the data is analyzed and if support is found for
mechanisms of spatial presence formation discussed
above, the next step will be to develop a component for
current digital tools that can help visualize the experiential aspects of architectural space.
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