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AbstrAct

The built environment is often designed with a visual appreciation or 
function in mind, to such an extent that some attribute a visual bias to 
architecture and architectural practice. A possible explanation for this 
visual bias can be found in the widespread use of  visualisation tech-
niques and the underrepresented human body in architects’ design proc-
ess. However, we interact with the built environment using our entire 
body and all of  its senses. People with a visual impairment have to deal 
with an environment that is often inadequately designed for non-visual 
use. On the other hand, they have a nuanced knowledge of  the non-
visual qualities of  their environment. In line with a cultural model of  
disability, the knowledge that people with a visual impairment have may 
also help to challenge prevailing practices and to overcome the visual 
bias in architecture.

For this PhD we investigated how an interaction between architec-
ture/architects and (a notion of) visual impairment/visually impaired 
people might lead to a more multisensory approach in how architects 
understand and design space. We conducted three retrospective case 
studies of  design projects in which such kind of  interaction is present 
and we set up one real time case study to investigate the inclusion of  two 
blind user/experts in the design process of  an architecture firm.

To study these four cases we conducted interviews, observed and 
participated in design activities, and collected design documents. For 
the analysis of  the collected material we departed from a literature re-
view on the senses in architecture and on design processes with a fo-
cus on the mediating role of  represenational artefacts used by architects. 
Firstly, a postphenomenological framework of  perception departs from 
the premise that perception is based on a co-constitution between per-
son and world. This allows an analysis of  perception of  space in which 
the building plays a role as well as the specific background and bodily 
state of  the (visually impaired) person perceiving. Secondly, a situational 
framework of  the design process as a social and material endeavour al-
lows studying the mediating role of  design artefacts and their use in in-
volving visually impaired user/experts.
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The analyses of  the multisensory space in the different cases, in terms 
of  both how they were designed and how they are intended to be per-
ceived, resulted in an extended notion of  space in architecture. Space 
is typically defined by the sensory qualities of  the different objects and 
building elements making up its boundaries. From the perceptions of  
the visually impaired persons involved in this research, however, we 
learned that space in itself  is also a filled entity with its own sensory 
qualities. Furthermore, different sensory spaces interact. They may coin-
cide or (partially) overlap, strengthening and/or contradicting each other, 
which adds to the possible complexity and differentiation of  multisen-
sory space.

Two cases we studied were projects designed by an architect who lost 
his sight. From these two architects we learned how they adapted their 
design processes and design representations for non-visual use; and how 
to analyse and give shape to non-visual space. They learned to become 
affected by their changed body and translated this affect into their de-
sign tools. Via the notion of  scale, we found a correlation between their 
haptic perception of  the environment, the role of  haptics in using and 
shaping design representations, and designing shapes intended to offer 
particular haptic qualities.

With what we learned from the retrospective case studies we set up the 
involvement of  two blind user/experts in the design process of  an archi-
tecture firm. The involvement took shape as a joint site visit, a workshop 
around developing supporting visuo-haptic representational artefacts, an 
intermediary design meeting using said artefacts, and a presentation of  
the final design proposal. Especially during the site visit, multisensory 
qualities of  the building site and existing buildings were easily discussed 
between the architects and the user/experts. During the design meeting 
the artefacts we created offered an interesting medium for (haptic) spa-
tial exploration of  the proposal, and a sufficient understanding of  the 
design to formulate critiquing questions. However, the user/experts did 
not go as far as making actual design moves themselves. On the other 
hand, both architects and user/experts mentioned further opportunities 
for interaction later in the design process.
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sAmenvAtting

De gebouwde omgeving wordt vaak ontworpen vanuit een visuele ap-
preciatie of  functie, in die mate dat sommige auteurs een visuele bias 
toeschrijven aan architectuur en de architectuurpraktijk. Een mogelijke 
verklaring hiervoor kan gevonden worden in het weidverspreide gebruik 
van de visualisatietechnieken door architecten en in de onderrepresen-
tatie van het lichaam in hun ontwerpproces. Hoe dan ook interageren 
we met de gebouwde omgeving door middel van ons hele lichaam en 
gebruiken we hiervoor al onze zintuigen. Mensen met een visuele beper-
king hebben door hun lichamelijke interacties met en ervaringen van de 
gebouwde omgeving een genuanceerde kennis opgebouwd van de niet-
visuele kwaliteiten van die omgeving. Aansluitend bij een cultureel model 
van handicap kan deze genuanceerde kennis van mensen met een visuele 
beperking architecten mogelijks helpen om de visuele bias in architec-
tuur te verhelpen.

In dit doctoraat onderzoeken we hoe een interactie tussen architec-
tuur/architecten en (een notie van) visuele beperking/mensen met een 
visuele beperking kan leiden tot een meer multisensoriële benadering 
in hoe architecten ruimte begrijpen en ontwerpen. We hebben hiervoor 
drie retrospectieve case studies uitgevoerd van projecten waarin die inter-
actie in één of  andere vorm aanwezig is. In één real time case study hebben 
we onderzocht hoe de inclusie van twee blinde ervaringsdeskundigen in 
het ontwerpproces van architecten vorm kan krijgen.

Om deze cases te bestuderen hebben we interviews uitgevoerd, obser-
vaties uitgevoerd van en deelgenomen aan ontwerpactiviteiten, en ont-
werpdocumenten verzameld. De analyse van dit materiaal vertrekt van 
een literatuurstudie over de zintuigen in architectuur en het ontwerppro-
ces. Onze focus hierbij ligt op de mediërende rol van de representatio-
nele artefacten waarvan architecten gebruik maken bij het ontwerpen. 
Ten eerste laat een postfenomenologisch kader m.b.t. perceptie ons toe 
om de ruimteperceptie te analyseren zowel vanuit het gebouw als vanuit 
de achtergrond en lichamelijke gesteldheid van de waarnemende (visueel 
beperkte) persoon. In de postfenomenologie wordt namelijk gesteld dat 
ervaring bepaald wordt door de co-constitutie van persoon en zijn/haar 
leefwereld. Ten twee bestuderen we de mediërende rol van representati-
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onele artefacten en hun mogelijke rol in het betrekken van mensen met 
een visuele beperking bij het ontwerpen van ruimte. Daarvoor gebruiken 
we een situationeel kader dat het ontwerpproces beschouwt als sociale 
en materiële interactie.

De analyse van de multisensoriële ruimte in de verschillende cases 
heeft geleid tot een verruiming van het ruimtebegrip in architectuur, zo-
wel wat betreft het ontwerpen zelf  als m.b.t. de bedoelde ruimtelijke er-
varing. Ruimte wordt doorgaans gedefinieerd door de sensorische kwali-
teiten van de verschillende objecten en gebouwelementen die de ruimte 
begrenzen. Uit de ervaringen van mensen met een visuele beperking be-
trokken bij dit onderzoek hebben we echter geleerd dat ruimte zelf  ook 
een eerder volle entiteit is met eigen sensorische kwaliteiten. Verschil-
lende sensorische ruimtes kunnen verder ook interageren, samenvallen, 
of  (gedeeltelijk) overlappen waarbij deze elkaar kunnen versterken en/
of  tegenwerken. Dit kan dan leiden tot een grotere complexiteit en dif-
ferentiatie van de multisensoriële ruimte.

Van twee architecten die hun zicht verloren hebben we in dit onder-
zoek telkens één project bestudeerd. We hebben geleerd hoe ze hun ont-
werpproces en ontwerprepresentaties aangepast hebben aan een niet-
visueel gebruik; ook om een niet-visuele ruimte te analyseren en vorm 
te geven. Ze hebben geleerd om geaffecteerd te worden door hun veran-
derende lichaam en hebben dit affect vertaald naar hun ontwerpmidde-
len. Via het begrip ‘schaal’ hebben we een verband gevonden tussen hun 
haptische ervaring van de gebouwde ruimte, hun gebruik van haptische 
perceptie in het vormgeven van representationele artefacten, en het ont-
werpen van vormen met aandacht voor haptische kwaliteiten.

Met wat we van de retrospectieve case studies leerden, hebben we ge-
tracht twee blinde ervaringsdeskundigen te betrekken bij het ontwerp-
proces van een architectenbureau. Hun betrokkenheid bestond uit een 
gezamenlijk sitebezoek, een workshop om samen ondersteunende vi-
suo-haptische representationele artefacten te ontwikkelen, een tussen-
tijdse ontwerpvergadering en een presentatie van het uiteindelijke ont-
werpvoorstel. Multisensoriële kwaliteiten werden spontaan ter sprake 
gebracht tijdens het sitebezoek. Tijdens de ontwerpvergadering boden 
de representationele artefacten een interessant medium voor (haptische) 
ruimtelijk verkenning van het voorstel, en een voldoende begrip van het 
ontwerp om kritieken te formuleren. De ervaringsdeskundigen gingen 
weliswaar niet zo ver om zelf  ontwerpbeslissingen te nemen. Anders-
zijds vermeldden zowel architecten als ervaringsdeskundigen verdere 
mogelijkheden tot interactie later in het ontwerpproces.
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1

overcoming A visuAl 1 
biAs in Architecture

Vision has a privileged position in architecture. The built environment is 
often designed with a visual appreciation, function or aesthetics in mind, 
to such an extent that some attribute a visual bias to architecture and 
architects’ design processes. A possible explanation for this visual bias 
can be found in the widespread use of  visualisation techniques and the 
underrepresented human body in the design process of  architects. How-
ever, we interact with the built environment using our entire body and 
all of  its senses. One critique on this visual bias and architects’ lack of  
attention to the multisensory qualities of  the built environment comes 
from architects and theoreticians. Another comes from people with a 
visual impairment, who daily deal with an environment that is often in-
adequately designed. On the other hand, through their bodily interac-
tions with their environment, they have built up a nuanced knowledge of  
its non-visual qualities. In line with a cultural model of  disability, visually 
impaired people’s knowledge may also challenge normative practices and 
help to overcome the visual bias in architecture.
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2

ARCHITECTURE AND THE HUMAN BODY1 

Throughout history, architects and theoreticians have treated the human 
body in many different ways when formulating a design proposal or an 
architectural theory. In several of  these paradigms, the human body is 
mostly present as a source for dimensioning, albeit based on very differ-
ent grounds.

ANTHROPOMORPHISM THROUGH TIME1.1 

The architecture of  ancient times departed from the assumption that a 
larger cosmic order existed, mirrored in the human body. “The human 
body was, anthropologically speaking, the norm, the starting point, the 
measuring unit with which archaic man approached his environment, 
nature and the cosmos. The mimetic resemblance between architecture 
and body was to make the cosmic order clear” (Van Herck & De Cau-
ter 2004, p. 736). The body as centre of  the cosmos was considered as 
an outstanding source of  proportions. By mimicking these proportions, 
architecture could obtain the same beauty as inherent to the cosmos. 
“The canonical body, as depicted in the famous diagram by Leonardo da 
Vinci, is a perfect micro-cosmos, with a numerical order that reflects the 
dimensions and parts within the whole. The same perfect harmony lies 
in the macro-cosmos” (de Solà-Morales 1997). For instance, the distinc-
tions between Doric, Ionic and Corinthian orders can be understood in 
the context of  this classic anthropomorphism. The proportions of  the 
columns are respectively derived from the body of  the male, female and 
the young girl. Similar to the mythic classical anthropomorphism is the 
theological anthropomorphism of  the Middle Ages (Van Herck & De 
Cauter 2004). Here it was not so much the cosmic order as the Divine 
that was sought after; man in God’s likeness.

More recently, Philippe Boudon (1971) also coupled the beauty of  ar-
chitecture and the human body, but via the notion of  scale instead of  
proportion (Van Herck & De Cauter 2004). For Boudon, proportion de-
scribes internal relationships between building elements. Scale, however, 
implies the measuring of  the edifice in relation to an external space, and 
eventually to the own body. The body, in Boudon’s architecturology, is 
more experientially related to architecture than a mere abstract source.
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Georges Bataille (1929) has yet a different take on anthropomorphism. 
Instead of  considering a fixed idealised human body as the source of  
beauty in architecture, “architecture is anthropomorphic in as far as it 
takes shape by mimicking one of  the common bodily behaviours in ac-
cordance with ruling social norms” (de Solà-Morales 1997). However, 
this anthropomorphism leads to monumentality and suppression of  the 
individual (Van Herck & De Cauter 2004). In Bataille’s understandings, 
the source of  anthropomorphism shifts from a fixing of  the human 
body to a fixing of  human behaviour in social structures.1

FUNCTIONAL ORGANICISM1.2 

According to Adolf  Behne (1923), functionalism reacted to just this ten-
dency of  anthropomorphism to fix either the human body or human 
behaviour in strict proportions or rules. It does this by departing from 
functional use to order spaces and building elements. “The relationship 
between the organic and the functional is the preeminent point of  de-

1  In Chapter 2 and 3 we shall discuss how aspects of  human behaviour are far from defined by 
fixed higher-level social structures. Instead they are situationally constructed, influenced by the then 
present context as much as memories of  past situations and outcomes.

the ideal proportions derived from the vitruvian body (by scamozzi) Fig. 1–1 



overcoming A visuAl biAs in Architecture

4

parture of  functionalist thinking in architecture. For a whole generation 
of  architects, the organising principles of  natural organisms were the 
leading principle” (Van Herck & De Cauter 2004, p. 738). Furthermore, 
Hermann Muthesius (1900) states that the tectonics inherent to flora, as 
well as in the human body, is the model that architecture should follow. 
The human body is thus to be understood as belonging to the collection 
of  organic entities. It is not the body as such that is the source of  inspi-
ration for architects, but the body in action. One example of  the deduc-
tion of  architectural form based on the study of  cooking activities is the 
design of  the Frankfurter Küche by Grete Schütte-Lihotzky. The organi-
sation and spatial configuration of  architectural building elements and 
furniture brings the active body and processes of  use in focus as time 
and specific bodily movements in the performance of  a well-defined set 
of  tasks.

Strengthened by the studies conducted in physiology—a branch of  
biology that deals with the relationship between the shape of  the body 
and the activities it performs—functionalists arrived at the famous say-
ing, “Form follows function” (Rossi 1966). However, this particular re-
lationship is considered unidirectional and unambiguous. This insight 
has led to an increasingly mathematical approach to the translation of  
human activities into architectural space, rather than the observational 
and mimicking approach in the early days of  functionalism. “The org-
anicism of  the modernist [architects] tries to understand the principles 
that are working in nature and reduces them to mathematical-physical 
laws, in order to surpass the mimicking of  nature” (Van Herck & De 
Cauter 2004).

Furthermore, the function of  a building can be interpreted broadly. As 
mentioned briefly, supporting bodily activities is but one interpretation; 
providing shelter and withstanding gravity another. Although rational-
ism, has very little to do with the organicist approach of  functionalism, 
it too starts out from function in a way. Rationalism takes as its point 
of  departure the industrial production process to obtain and justify its 
style. Thus, another function is fulfilled: the (economic) producibility of  
a building.

MODERNISM1.3 

The implementation of  the human body as a mathematical-physical 
model of  its functionality reaches its height in the early modernist writ-
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ings of  Le Corbusier, among others. Not only has the body as inspira-
tional source has been reduced, the body as inhabiting a space has been 
too. “We have purified and refined the sensory perception, discarded the 
decor and learned to control proportion and size. We have moved for-
ward, we have passed from primary satisfaction (the decor) into superior 
satisfaction (mathematics)” (Le Corbusier 1923). In such writings, the 
bodily perception is considered inferior to the intellectual understanding 
of  mathematical principles. Moreover, sensory perception is even con-
sidered as disturbing the comprehension of  platonic beauty (Van Herck 
& De Cauter 2004).

The tendency of  modernist architects to cover their buildings with 
white plaster in order to hide every hint of  materiality and emphasise the 
shape is exemplary of  the sensory deprivation of  that style. The duality 
between body and mind, or their architectural counterparts, materiality 
and the mathematical system, is thus strengthened by deliberately re-
ducing the perceptual role of  the body to an intellectual understanding. 
“The white layer of  plaster functions as a purifying mechanism, a filter 
that hides the bodily condition of  the building (texture, colour and ma-
teriality of  the surface), and yet displays no formal order [...]. [Modernist 
buildings] address mainly the eye, traditionally the least embodied sense” 
(Van Herck & De Cauter 2004, p. 741). After all, there can be no cogni-
tive processing without some perceptual information—from within the 
moment or from remembered previous situations. Therefore, modernist 

Fitting the human body to the mathematecal principle of the modulor (by le corbusier) Fig. 1–2 
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architects chose the eye as the perceptual organ to design for as vision is 
considered to be the most distancing and objectifying sense, and closest 
to pure intellect.

However reduced the body was in modernist architecture, it still was 
a body in movement. Le Corbusier’s promenade architecturale intentionally 
puts the eye back in a moving body, transporting it from one point of  
interest to another spectacular view. Next to the emphasis on rationaliza-
tion, Kent Bloomer and Charles Moore (1997) consider movement to be 
one of  the central themes tied to experience in modernism.

Exemplary of  putting intellect above body in modernist architecture 
is the development of  the Modulor, or module d’or, again by Le Corbusier 
(1923). In an attempt to justify the abstract mathematical proportions, 
Le Corbusier tried to impose a mathematical series of  numbers derived 
through the golden ratio onto the human body. Again, the bodily fig-
ure is subjugated to a mathematical construct. In contrast to the classi-
cal anthropomorphism, which tried to derive aesthetic proportions and 
dimensions from the human body, the Modulor starts from a series of  
numbers that is considered beautiful and projects a figure that resembles 
a somewhat skewed human body to fit this series. “The human body is 
no longer a theological image of  a universal order, but adds to the meas-
uring system a functional dimension, namely the modernist idea that 
shapes and spaces need to be determined by dimensions and movements 
of  the human body” (Van Herck & De Cauter 2004, p. 742).

In the later work of  Le Corbusier, his  interest in the rationalized in-
dustrial production process moved towards the vernacular and manual 
processes of  building. As such the relation with the body as creator was 
restored. In this brutalist architecture, the materiality of  the building 
grew in importance too, as building materials were presented as such in-
stead of  hidden away under an effacing plaster layer.

ERGONOMICS1.4 

Closely related to the position of  functionalism with regard to the hu-
man body is the place taken within architectural discourse by ergonom-
ics. Ergonomics in architecture builds further on the functionalist strand 
that took human activity as its starting point. The design of  the Frank-
furter Küche resembles quite strongly the interventions by ergonomist Fre-
derik Taylor in the Ford factories. These studies brought back a focus 
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on the body and on processes of  use in the discourse and designs of  
architects.

As already mentioned, functionalism moved away from organicism to-
wards a more strictly bodily focus. According to de Solà-Morales (1997), 
the more functionalism moved towards ergonomics, the more the human 
body shifted from an organic unit to a fragmented body. “[The body] is 
now the sum of  its organs, of  which the performances are bettered by 
the implementation of  architectural solutions conceived as permanent 
prosthetics” (de Solà-Morales 1997). Van Herck and De Cauter (2004) 
further criticise the architectural ambitions of  Mart Stam and Bruno 
Taut, both advocates of  the idea of  Taylorization of  architecture, as de-
fining the human body as a container of  needs and only adhering to ef-
ficiency and performance. However ambitious the ergonomicists’ point 
of  departure was, it still had its limitations in that their numerical focus 
left out other bodily qualities of  e.g. perception.

According to Rob Imrie (2004), the objectification of  the body meant 
that it became amenable to measurement. Together with a similar objec-
tification and geometrisation of  lived space, this leads to a reduction of  
how the body is treated by architects, even more so when some other 
technology is involved. In this context Imrie refers to the example of  
building regulations in England, and more specifically the section on 
accessibility for disabled people. They objectify the disabled body to a 
physiology with impaired mobility, for which a wheelchair is provided 

measurements of space derived from the measured normative body (by neufert) Fig. 1–3 
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to facilitate movement, and eventually to numerical dimensional norms. 
“This guides the prime objective of  the regulation, that is, to provide a 
‘fit’ between the dimensions of  a wheelchair and specific technical di-
mensions of  the dwelling. The effect of  this is to transform issues of  de-
sign quality to a specific form (or norm) of  impairment (i.e. those related 
to restrictions of  physical movement and mobility), and to achieving the 
technical dimensions (i.e. design quality as the achievement of  numerical 
specifications) relating to an inanimate object (i.e. a wheelchair)” (Imrie 
2004). This is an example of  how (especially in building regulations) a 
complex body is reduced to its parts, or to a type and then further to its 
dimensions.

THE UNDERREPRESENTED BODY IN THE DESIGN 1.5 
PROCESS

The stance architecture takes on the body has gone through a history 
of  alternating positions ranging from more involved to more distanced, 
from more embodied to more abstract. To date, these different takes on 
the matter have their influence on how architects treat the human body 
during their design process. Rob Imrie (2003) has studied how architects 
take the body into consideration in their daily practice. He has inter-
viewed architects (both in education and in practice) about the place of  
the human body in school curricula, in practice during the design proc-
ess, and in relation to one of  the most common design tools (for com-
munication): the architectural drawing.

Imrie’s (2003) findings suggest a large influence of  the Cartesian 
body-mind divide of  modernism and the ergonomic strand of  function-
alism. In education, the little explicit attention for the subjects of  archi-
tecture is of  a numerical and self-referential nature. The body is dealt 
with in a dimensional form instead of  a fleshy, corporeal entity. Points 
of  reference then are textbooks containing this numerical information, 
such as Neufert’s Architects’ Data (2000), which emphasises quantifiable 
features of  building organisation. Otherwise the student is taught to fall 
back on his or her own body. Techniques such as measuring an exist-
ing space with the own body again put the emphasis on geometrical dis-
course instead of  the experiential aspects of  space. The social dimension 
of  architecture, and more specifically human bodily interaction with the 
built environment, is considered even less.
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The findings from interviews with practising architects were very 
similar. Architects referred to a static and anthropometric version of  the 
body. The anthropomorphic and ergonomic measures that were once 
derived from the body now form the basis for designing environments 
and thus reverse the process and realign the body to the measures. The 
already reduced, normalised version of  the body gets reinstituted time 
and again. As such, the impaired or diseased body remains unaccounted 
for. There is, however, some awareness of  this pitfall, but very little is 
undertaken to overcome it. The standardisation and normalisation of  
the body are not limited to the derivation of  measurements, but also in-
form the spaces provided for the functional use of  the building. Archi-
tects tend to design for abstracted groups of  people delineated by their 
use of  the space. “[T]he body, if  thought about at all, is abstracted from 
its corporeal context(s) and is rarely conceived of  as an organic, fleshy 
entity. More often than not, the human body is defined as ‘people’ who 
populate designs or as collectives or categories of  users predetermined 
by the function of  the building being designed” (ibid. p. 57). Also, like 
the students, practising architects tend to define the human body in re-
lation to their self-image. However, this self-referentiality of  architects 
is coloured by their knowledge of  ergonomic data contained in design 
manuals. To conclude, “there was little evidence of  a concept of  the hu-
man body characterised by gender or sex differences, or which deviated 
from a white, able-bodied, masculine image” (ibid. p. 58).

representing space in architectural conventions and space in use (by Penoyre & Prasad) Fig. 1–4 
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There is thus not so much an absence of  the body in the design inten-
tions of  architects, but rather a distribution of  different kinds of  bodies: 
the dimensioned body, the architects’ own body, the functioning body. 
Still, the attention for the human body remains largely absent when it 
comes to fixing design intention in representational models of  the de-
signed spaces.

Imrie (2003) further analyses the representation of  the human body 
in relation to the architectural drawing. As there is a recursive relation-
ship between architectural knowledge producing the architectural draw-
ing, but also being produced by it, he also investigates the role of  the 
human body in this process. In many drawings produced during the de-
sign process, or meant for communication to clients and peers, the body 
is absent from representation. Even photographs of  finished projects—
which are thus in use—are often explicitly devoid of  human bodies in-
teracting with the building. If  any human figure is used in a drawing, it 
is more often a graphical object to convey scale, rather than it conveying 
an understanding of  the interactions between the human body and the 
building. One of  the reasons Imrie has found for this is an inherent dif-
ficulty in the medium to adequately represent a body in interaction, or 
a space in use. The drawing easily conveys the static body reduced to 
its geometric dimensions, but has problems conveying bodies in motion, 
interacting with and experiencing space.

A VISUAL BIAS IN ARCHITECTURE2 

The abstracting and numerical tendency has led, also in architecture, to 
an objectification of  the body. Because of  its large emphasis on the intel-
lectual dimensions of  architecture, the same abstracting process has led 
to a focus on the eye and visual perception. Furthermore, the tendency 
of  objectification present during modernism meant a similar objectifi-
cation of  visual perception according to Ingold (2000). This focus on 
objectification has not only influenced our built environment, but also 
the tools architects use to design that environment. Each strengthens the 
other, leading to a visual bias in architecture. Recently, some explicit cri-
tiques calling for a way out of  this visual bias have been formulated.



overcoming A visuAl biAs in Architecture

11

WESTERN OCULARCENTRISM2.1 

One of  the reasons for an occularcentrism in Western Modern society 
can be found according to Bruno Latour (1990) in the gradual develop-
ment of  visualization techniques, their ease of  use and their ability to fix 
(visual) knowledge and transport it. The invention of  perspective draw-
ing in the Renaissance has provided a strong pictorial representation of  
visual perception. First, through the use of  the camera obscura, a projec-
tive drawing could be made of  the environment, such as a street view, 
with a similar spatial configuration as the visual field as seen from that 
vantage point. Moreover, the perspective drawing is what Latour calls 
an “immutable mobile”: it can be transported while retaining its inter-
nal coherence. Furthermore, it creates a two-way relationship between 
object and figure: the depiction is not just a depiction of  the objects 
seen, it also allows a visual reconstruction of  the same objects through 
inference. Second, with the invention of  the distance point technique, 
the person drawing did not have to be at the scene any more in order to 
make the drawing. She or he can even draw completely fictional environ-
ments, but still with the same two-way relationship of  object and figure. 
In short, the fictional drawing gets a sense of  realism. “Perspective is not 
interesting because it provides realistic pictures; […] it is interesting be-
cause it creates complete hybrids: nature seen as fiction, and fiction seen 
as nature, with all the elements made so homogeneous in space that it is 
now possible to reshuffle them like a pack of  cards” (ibid. p. 8).

As any technology, the perspective drawing influences and alters how 
we perceive our environment, and even stronger, it alters our world 
view (Ihde 2009)2. The shift towards vision then comes from what this 
specific technology allows. It allows us to see how the different objects 
making up the street we gave above as an example relate to each other 
spatially. It gives us a sense of  positions, proportions and relative dimen-
sions. However, it does not allow for the conveyance of  such qualities as 
the smell, the sound or the texture of  the cobblestones. How a culture 
makes a world visible is closely related to how it understands that world. 
Because the perspective drawing is a powerful immutable mobile, it was 
adopted in scientific work, and additionally influenced science to go in 
a direction that further developed technologies of  optical consistency: 
lenses, mirrors, microscopes, ultrasound images, etc. Architectural design 

2  See Chapter 2 for an elaboration on how technology mediates our perception, based on the 
postphenomenology of  Don Ihde.
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has gone down a similar path, making use of  projective and perspective 
drawings, and later photography and photorealistic rendering technology, 
to analyse existing places and design new ones.

The objectifying eye—the objectification of  the eye
According to Tim Ingold (2000), the objectifying quality of  our visual 
sense touches upon a more profound problem of  Western intellectual 
traditions, namely the tendency to objectify the world in which we live. 
The objectifying character associated with the sense of  vision and the 
eye is not a quality inherent to the organ or the perceptual process. Rath-
er, it is imposed onto that sense by analysis. “[T]he responsibility for re-
ducing the world to a realm of  manipulable objects lies not with the he-
gemony of  vision but with a certain narrow conception of  thought. And 
it is this conception, too, that has led to the reduction of  vision—that 
is, to its construal as a sensory modality specialised in the appropriation 
and manipulation of  an objectified world” (ibid. p. 287). The elements of  
distance and directionality involved have made it to be understood as a 
sense that distinguishes clear objects in the environment. As such, vision 
is often contrasted with hearing and touching, senses that are attributed 
subjective qualities because of  the encompassing nature of  the former, 
or the proximity of  the latter. These senses place us as subjects inside 
our environment or bring us in close contact with it. Smell could in this 
way be understood to be similar to hearing, or taste to touch.

Furthermore, Ingold (2000) connects this objectification of  our sur-
roundings particularly with what he calls the modern project. The already 
mentioned coupling of  modernism with the hegemony of  the eye—in 
particular in architectural theory, but also in other domains—has then 
eventually led to the attribution of  objectifying qualities to vision. “It is 
through its co-option in the service of  a peculiarly modern project of  
objectification that vision has been reduced to a faculty of  pure, disin-
terested reflection, whose role is merely to deliver up ‘things’ to a tran-
scendent consciousness” (ibid. p. 253).

However, as Ingold (2000) argues, vision can be considered as a sub-
jective sense, as much as our other sensory systems can be understood as 
objectifying. To make his point, he searches for similarities between vi-
sion and hearing, instead of  distinguishing between them. In this way, he 
does not want to merely critique vision as it is understood and shift at-
tention towards the still “purer” hearing. Through comparison, he wants 
to open up both sensory modalities and perception in general.
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More broadly, the objectifying nature of  Western modern thought can 
be discussed in terms of  the dominant worldview. As Ingold (2000) ar-
gues, to date, the governing worldview is that of  a globe. Without tak-
ing position on which is the better, he also states the possibility of  con-
sidering our world as a sphere. Moreover, both worldviews have their 
strengths and possibilities and are not even mutually exclusive. However, 
the view of  the world as a sphere has been somewhat neglected in the 
last century. The notion of  a global environment instigates a process of  
separation. Because we cannot perceive our environment as a globe from 
our standpoint within that environment, the globe is an object of  con-
templation, detached from lived experience. The spherical worldview on 
the other hand is imaged from an experiential centre. The consequence 
of  both worldviews is that for the global world, “meaning does not lie in 
the relational context of  the perceiver’s involvement in the world, but is 
rather inscribed upon the outer surface of  the world by the mind of  the 
perceiver. To know the world, then, is a matter not of  sensory attune-
ment but of  cognitive reconstruction. And such knowledge is acquired 
not by engaging directly, in a practical way, with the objects in one’s sur-
roundings, but rather by learning to represent them, in the mind, in the 
form of  a map” (ibid. p. 213). Furthermore, these forms of  meaning and 
the acquisition of  knowledge are not in a hierarchical relationship, but 
rather in a relationship of  a completely different kind. The latter is based 
on practical and perceptual engagement, the former on detached obser-
vation.

Ingold reverses thus the relationship of  the modern project based on 
the objectifying nature of  vision. Rather, it is the other way around. The 
modern project sought to objectify the world, imposing its own intel-

the environemnt as lifeworld (A) and as globe (b) (by ingold) Fig. 1–5 
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lectual ambition onto the sense of  choice, namely vision. Overcoming a 
visual bias in architecture thus requires extending an objectified architec-
ture to an architecture of  experiential qualities, equally informed by the 
whole of  the body and its sensory systems.

OCULARCENTRISM IN THE DESIGN PROCESS AND 2.2 
DESIGN MEDIA

The modernist path to beauty has played its role in instigating ocular-
centrism in architecture. The ambition to design for intellect has led to 
taking a distancing stance with regard to bodily interaction. However, as 
briefly touched upon, some perceptual process needs to be involved for 
this intellectual understanding to be even possible. That is where the eye 
enters. According to Juhani Pallasmaa (2005), the modernist reduction-
ism has even reduced vision to a particular kind of  seeing when it comes 
to architecture and architectural theory. For him, architecture to date is 
to a large extent concerned with sharp, focussed vision, neglecting for 
instance peripheral vision. The intellectual ambition of  modernist archi-
tecture has been translated into a clear and distancing kind of  vision, one 
that allows the spectator to remain uninvolved in a bodily way. The pe-
ripheral part of  vision—which, according to Pallasmaa, places us inside 
our environment—is omitted in the modernist relationship to the body. 

Visual design media
Not only architecture as discussed theoretically has been influenced by 
the objectification process of  modernism and the subsequent bias to-
wards the visual; the media used to design that architecture have been 
influenced as well. “Because architects are specialists in the designing 
of  form and the manipulation of  materials, because they represent their 
ideas in drawings and models, which are also physical objects meant to 
be seen but not occupied, and because they hold the values of  appear-
ance and aesthetics so dear, and rightly so, there seems to be a natural 
tendency to adopt the position of  being outside—the position of  the 
maker and spectator—and not to assume the position of  the occupant” 
(Franck & Lepori 2007, p. 21-22). The objectifying worldview of  the 
global environment (Ingold 2000) takes shape in the design process of  
architects as design representations and how they are used.

Architectural projects that serve as a source of  inspiration for practis-
ing architects or as cases for academics to develop architectural theory 
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are represented in and dispersed via visual media. Photographs play a 
major role in this. They offer a good way for providing focussed visual 
information from a single static point. However, perception, even visu-
al perception, works in motion. As Tom Porter (1997) remarks in rela-
tion to the perspective drawing—but equally applicable to photographs: 
“Brunelleschi’s perspective was a contradiction to the very nature of  vis-
ual perception as it caused the viewer to freeze in time and space” (ibid. 
p. 17).

Furthermore, Pallasmaa (2005) finds the use of  photographs in archi-
tecture problematic for the lack of  addressing peripheral vision. The re-
duction of  visual perception to focussed vision puts vision in an objecti-
fying position while neglecting the ability of  putting the perceiver inside 
his or her surroundings. “[O]ne of  the reasons why the architectural and 
urban settings of  our time tend to make us feel like outsiders, in com-
parison with the forceful emotional engagement of  natural and historical 
settings, is their poverty in the field of  peripheral vision. Unconscious 
peripheral perception transforms retinal gestalt into spatial and bodily 
experiences” (ibid. p. 13).

For Pallasmaa (2005), however, the distancing quality of  representa-
tional media used in the design process lies mostly in computer imaging, 
while drawing by hand and model-making still brings the designer into 
contact haptically—haptics being a proxemic sense—with the object she 
or he is designing at the time of  creating the representation. Apart from 
the haptic involvement in the process of  making drawings and models, 
the further interpretation of  the design ideas they represent and contain 
occurs mostly visually. Designers in general know, work and think in a 
mainly visual way (Cross 1982). A three-dimensional model that contains 
haptic information as much as visual is often interpreted in a visual way 
and for its visual qualities only.

visual presentation of an architectural project (cctv by omA) Fig. 1–6 
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CRITIQUES ON ARCHITECTURE’S VISUAL BIAS2.3 

Within design practice
The body that is often present in architectural practice is one that re-
minds us of  the ergonomic approach of  late functionalism. It is a body 
divided into parts as it is considered to be involved in a specific task; 
and it is a body that can be represented in the dimensional and stand-
ardised format so defended in modernism. “More commonly, when at-
tention is paid to the body’s functional needs, it is a universal body, of  
standardised measurements and movements, expected to perform tasks 
in the most efficient and orderly manner possible, with few feelings, with 
little pleasure form sensation, rather like a machine” (Franck & Lepori 
2007, p. 25). This static representation of  the body can be found in the 
infomational work Architects’ Data by Ernst Neufert (2000: 3rd edition 
1st edition in 1970). In this work, the objectification of  the body has led 
to an equal objectification of  spatial solutions to support the body. As 
such, the body is viewed from the outside, rather than as the living and 
interacting body we have.

Karen Franck and Bianca Lepori (2007) formulate their critique on 
the visual bias in architecture as forgetfulness towards one of  architec-
ture’s essences: the demarcation of  inside and outside and the position 
the body takes in this. According to them, one of  the reasons architec-
ture lacks attention for the body is to be found in the representations 
used during design and to disseminate contemporary projects and con-
cepts. “The tradition of  architecture as autonomous objects that is so 
clearly presented in books, magazines and many buildings today neglects 
one of  the reasons for architecture to exist at all—the enclosing of  hu-
man activity. [...] What typical contemporary drawings and photographs 
depict so well is space as a concept, not space as inhabited” (Franck & 
Lepori 2007, p. 21-22). What the authors touch upon here is more gen-
erally stated by Ingold (2000) when he distinguishes between a global 
(objectifying) and a spherical (subjective) way of  perceiving our environ-
ment. Without taking a position on which view is better, he does find in 
contemporary society an overemphasis on the former. Concerning the 
absence of  the human body in architectural drawings, Franck and Lepori 
also find themselves in line with Imrie (2003).

Marta Dischinger (2006), too, states that the overemphasis on visual 
design media, or the visual use of  design media, sustains a visual bias 
in architecture. “Spatial representations are not just neutral means em-
ployed to register, analyse, communicate and conceive spaces. They are 
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very powerful instruments of  control of  space. And both in the choice 
of  what is represented, as in the ways things are represented, spatial rep-
resentations reveal unexpressed assumptions about what kind of  rela-
tions in space are significant for the design of  spaces. The very absence 
of  non-visual attributes in traditional architectural spatial representations 
is one more evidence of  how disregarded they are as important elements 
for the conception of  space” (ibid. p. 145). The visual bias in design rep-
resentation has, as such, its influence on how architects both analyse and 
conceive space.

Conceived space—lived space
The objectifying tendency in Western thought has also had its influence 
in architecture and the way architects conceive of  space. As Imrie (2003, 
p. 57) observed, “more often than not, bodies and the spaces they in-
habit are not conceived of  by architects as mutually constitutive, in the 
sense that bodies occupy space but do not define it or give it intrinsic 
(architectural) meaning”. Architects still consider the body as a geometri-
cal object taking up space, but not as mutually constituting space. They 
obtain numerical data from textbooks, but also from their own bodies. 
It is precisely in this self-referentiality that Imrie finds the potential for 
a larger diversity in bodily images and knowledge by abandoning the 
merely dimensional, numerical body image and considering (their own) 
body as interacting with the built environment. “The ‘self-imaging’ of  
architecture has the potential to develop a heterogeneity of  bodily im-
ages and knowledges, based on architect’s experiential understanding of  
their bodily interactions with(in) diverse built environments” (ibid. p. 56).

For Pallasmaa (2005), there is a clear dichotomy between the media 
used for and the representations of  a building, as discussed above, and 
the experience of  that building with the whole of  our body. “An archi-
tectural work is not experienced as a series of  isolated retinal pictures, 
but in its fully integrated material, embodied and spiritual essence. It of-
fers pleasurable shapes and surfaces moulded for the touch of  the eye 
and other senses, giving our existential experience a strengthened coher-
ence and significance” (ibid. p. 12). Although the concept behind a design 
may have a visual ambition, the result may very well be multisensory. Pal-
lasmaa gives the example of  the strong frontal perspective in the archi-
tecture of  Ludwig Mies van der Rohe. Due to a sense of  order, weight 
and detail, however, the consecutive building (elements) enrich the visual 
paradigm from which they started.
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Before the more elaborate call for a more multisensory architecture by 
people like Pallasmaa and Franck & Lepori, there were some more spo-
radic mentions in the writings of  Kenneth Frampton (1983) and Hans 
Kollhoff  (1993). Frampton calls for more attention for the tactile quali-
ties when saying, “the tactile resilience of  the place-form and the capac-
ity of  the body to read the environment in terms other than those of  
sight alone suggest a potential strategy for resisting the domination of  
universal technology”. Kollhoff, so state Van Herck and De Cauter, uses 
the cladding principle to bring attention back to the materiality of  archi-
tecture in relation to the body. The reason Kollhoff  gives is that “man 
wants an environment he understands, in which he can experience his 
body, because technical evolution works in a world that surpasses our 
comprehension”.

ExPERIENCE OF PEOPLE WITH A VISUAL 3 
IMPAIRMENT

The observation of  a visual bias in architecture and the critiques on how 
architectural theory and design representations are part of  and maintain 
this bias, is being developed in the field of  architecture itself. Yet from 
other directions too a critique emerges on its consequences in/for the 
built environment at large. Critiquing voices are coming from the visu-
ally impaired community, too. Fitting a cultural model of  disability, these 
voices also lead to questioning the built environment as well as the design 
process. Furthermore, from the same direction, the inclusive design(ing) 
community promises a possibility to overcome the consequences of  the 
mentioned visual bias in architecture.

MODELS OF DISABILITY3.1 

In the field of  disability studies, researchers have come up with a number 
of  different models of  disability (Devlieger et al. 2003). These mod-
els differ in terms of  what they consider the roots, localisation, prob-
lem level and explanation of  disability and the approach to deal with 
it (see Fig. 1-5). Devlieger has identified three models in the literature 
of  disability studies: the religious model, the medical model and the so-
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cial model; and proposes an upcoming fourth model: the cultural model. 
There is some degree of  temporality between the different models. In 
Western history, the religious model was the dominant model in ancient 
times to be replaced by the medical model with the evolution towards 
modernity. These days, the social model is beginning to gain more and 
more influence. However, this division in time would be too narrowing. 
“Models are dominant for certain periods in history, for certain popu-
lations and sub-populations. It is perhaps fair to say that these models 
are juxtaposed in contemporary society with pockets of  moral, medical, 
social, and some cultural model thinking simultaneously being practised” 
(ibid. p. 15).

Religious model of  disability
An example of  a religious model of  disability can be found in ancient 
Greece (Stiker 2003). At that time, “disability was regarded as an evil 
spell”, “a divine portent from angered gods to a group which had acted 
against their wishes” (ibid. p. 80). A child born with deformations was 
left in the wild, and if  it was the will of  the gods, the child was sent 
back to them. However, when such child survived his or her stay in the 
wild, instead of  cursed, the child was regarded as very special in a good 
sense. Behind the deformation of  the child, the people of  the commu-
nity looked for a meaning to the gods. David Pfeiffer (2003), a disabled 
person himself, discusses the contemporary popular view on disability in 
the USA in similar terms as the religious model. The cause for disability 

Model 
Dimensions

Religious 
Model

Medical 
Model

Social 
Model

Cultural 
Model

Roots God(s) Natural world Social structure Human thought

Localization Evil force(s) Individual Society Representation

Problem level Punishment or 
gift

Measurable 
defect

Interaction 
pattern Identity

Explanation Cosmology Natural 
sciences Social sciences Humanities

Quality of life Marginal, 
exceptional Diminished Being-in-the-

world
Transforma-

tional

Approach Existential 
(Why?)

Technical 
(How?) Justice Critique

models of disability (by Patrick Devlieger) Fig. 1–7 
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lies in sin and the reaction of  able-bodied persons is pity, often taken 
advantage of  in fund-raising programmes.

The modernist approach of  the medical model
There where the religious model of  disability places the origin of  the 
disability in a divine intervention, the medical model completely focuses 
on the individual human body. “It was not sin, but disease and injury 
that caused disability. Cure the disease and remedy the injury and all will 
be fine” (Pfeiffer 2003, p. 99). With the upcoming institutionalisation 
of  medicine in the beginning of  the 20th century, the human body be-
came the subject of  measurement and normalisation. For instance, the 
World Health Organization (WHO) defines and classifies when a person 
is disabled based on some measurable aspects of  the human body. Once 
measured, a threshold can be chosen when this specific aspect contrib-
utes to the person being disabled. In the case of  visual impairment and 
blindness, this is done based on the visual acuity and the field of  vi-
sion (WHO 2010). Visual acuity indicates how well a person can dis-
tinguish an object, measured in a distance ratio. Having a visual acuity 
of  1/20 means that you have to stand at 1 metre to recognise an object 
a “normal” person can see at a distance of  20 metres. The field of  vi-
sion is measured in angles. A “normal” monocular visual field is typically 
160° and can easily be illustrated by reaching forward with your arms 
and gradually opening them up until they become invisible. The angle 
between your arms is the field of  vision. The WHO thus defines visual 
impairment as having a visual acuity of  less than 3/10. A person is con-
sidered blind when having a visual acuity of  less than 1/20 and/or a 
field of  vision of  less than 10°.

Between these definitions of  blindness and low vision, there is a 
whole variety of  medical conditions that may lie at the basis of  (par-
tial) sight loss. These different conditions—related to the brain or the 
eye, congenital or acquired, static or progressive—alter visual perception 
in a number of  ways. Lighthouse (Author unknown 2012), the Ameri-
can association for visual impaired people, makes a distinction between 
macular degeneration leading to a central blind spot in the visual field; 
cataracts leading to blurred vision; retinopathy leading to multiple and 
changing blind spots; glaucoma leading to a loss of  the peripheral visual 
field called tunnel vision; and hemiopathy leading to the loss of  one half  
of  the visual field.

According to Pfeiffer (2003), the medical approach has led to institu-
tionalisation and rehabilitation to overcome the disability. The first at-
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tempt of  medical staff  was to cure the disease or injury. When this fails, 
the reaction was institutionalisation; or placing the non-normal persons 
outside normal society. This has led to many reactions, mainly from the 
disability movements as many disabled persons still wanted to take up 
a role in society in general and in employment in particular. “The basic 
thrust of  the rehabilitation model is to change or hide the difference so 
the person with a disability can pass as being the same as other people” 
(ibid. p. 100-101). Just as the disabling cause, the adaptation occurs at the 
level of  the body by providing the person with prosthetics that restore 
normal functions such as moving around. The white cane for blind peo-
ple has been the widespread prosthetic solution for restoring perception 
of  distant objects. Modern medical science is now trying to restore sight 
itself  with the use of  (still very low resolution) cameras sending electric 
signals to the brain. Looking for a solution at the level of  the body is one 
of  Pfeiffer’s two points of  critique. Why adapt the person to transpor-
tation systems, buildings, schools, etc. when those systems themselves 
could be adapted, preserving the person’s identity? The second point 
of  critique is that rehabilitation has mainly focussed on restoring func-
tions of  work situations, while a person also wants to fulfil other societal 
roles.

Contextualising the disabled body: the social model of  disability
Pfeiffer’s first point of  critique leads us to the next model of  disability, 
namely the social model. In this model, disability is not located in the 
individual, but in the interaction of  a person with others or his or her 
environment. According to Pfeiffer (2003), Irving Zola’s (1972) theories 
of  “social construction” and Erving Goffman’s (1963) theory of  “stig-
ma” have led to the understanding that being disabled is not just a qual-
ity of  the body, but rather comes into existence through social interac-
tions. “[Zola] elaborated how people with disabilities were discriminated 
against by being invisible to ‘normal’ people who largely avoided them 
and segregated them” (Pfeiffer 2003, p. 101). Being disabled is thus a 
feature put on a person by how others behave in relation to that person. 
“This version [...] perceives disability to exist during and as the result 
of  discrimination. If  there is no discrimination, there is no disability” 
(Pfeiffer 2003, p. 102).

The social construction of  disability also applies to the built environ-
ment. Rather than a disabled person, it is more accurate to speak of  a 
disabling situation. The contextuality of  such situation can reside in the 
interaction with other people, but also in the interaction with the sur-
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rounding infrastructure. A good example of  the latter is the work of  US 
disability activists that led to the “Americans with Disabilities Act” in 
1990 in which they also fought for accessible buildings. The rehabilita-
tion approach thus shifted from a body-centred approach towards the 
built environment. “There may of  course be a link between the limita-
tions imposed by the physical and social environment—thus a physical 
environment which enables the presence of  disabled people in public 
space may stimulate positive social attitudes towards people with bodily 
impairments and more positive attitudes should encourage more positive 
physical planning” (Butler & Bowlby 1997, p. 412).

Ruth Butler & Sophia Bowlby (1997) further extended the social mod-
el in bringing back the bodily experience of  disability, which was some-
what put to the background in the earlier discussions. The first voices 
advocating the social model explicitly wrote against the medical model. 
In order to make their point—that disability is a social construct—they 
moved completely away from the individual impairment. However, as 
Butler and Bowlby see it, “what is of  still greater importance [...] is nei-
ther social structure nor individual bodies in isolation, but a full under-
standing of  the complex interaction of  society and individual. [...] Disa-
bled people’s experience of  being in public space is a complex interaction 
between: (1) self-image and (2) social interactions with others (both of  
which are structured reflexively by discourses of  disability and appropri-
ate public behaviour); (3) the physical and social structuring of  the places 
visited (themselves the products of  institutions and agencies concerned 
with the construction and regulation of  the public social and built envi-
ronment); and (4) the bodily characteristics of  each individual” (Butler 
& Bowlby 1997, p. 413, p. 421). A person with a visual impairment then 
is only disabled when she or he considers him- or herself  as being disa-
bled, or when she or he is in a situation when others treat him or her so, 
or when the environment makes him or her disabled. Of  course, the fact 
that his or her visual system perceives the surroundings quite differently, 
if  at all, still plays its role in the disabling situation. But let us take the 
situation where a comfortable and well dimensioned handrail guides the 
visually impaired person up a flight of  stairs and adequately signals its 
beginning and end, so that the person can climb the stairs in one fluent 
motion. Then the person, although still having a visual impairment is not 
as disabled as any other person performing the same action. However, 
when the handrail abruptly stops before the final step, the person might 
stumble and only then finds him- or herself  in a disabling situation.
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DEFINITIONS OF IMPAIRMENT, DISABILITY 
AND HANDICAP

With the International Classification of  Impairments, Dis-
abilities, and Handicaps (ICIDH), there has been an attempt 
to create a widely accepted definition of  the different terms 
in use when talking about impairment, disability, handicap, 
disablement, etc. (WHO 1980). As disability models evolved, 
an update of  this classification was needed and provided for 
in the ICIDH-2 (WHO 1999). “The original ICIDH broad-
ened the concept of  disability by including factors outside 
the traditional classification boundaries of  disease, illness, 
and functional limitations. The ICIDH-2 is responsive to 
the evolution of  disability models that now include environ-
mental factors as important contributors to understanding 
the complexity of  sources for disability” (Gray & Hender-
shot 2000). Due to the coming into existence of  the social 
model of  disability, the WHO has changed its definitions in 
order to let go of  its previous classification, which was still 
too closely following the medical model.

The first version of  ICIDH extended the classification 
based on disease, which followed from the medical model 
of  disability by starting from the individual and gradually 
moving towards an interaction with the larger environment 
(Gray & Hendershot, 2000). The new classification shows a 
typical—but not necessarily causal—pattern between: Dis-
ease/disorder → Impairment → Disability → Handicap. 
The term impairment denotes an effect on the level of  the 
organ, e.g. being visually impaired means a reduced visual 
acuity. This may influence how a person performs an indi-
vidual task, or in other words, be work-disabling. Handicap 
reflects interaction with the larger environment. While the 
second version of  the ICIDH has further developed the in-
teraction between individual and environment, this is done 
more for reasons of  classification.
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The critiquing power of  disability according to the cultural model
The interaction between person and environment in the construction of  
disability makes it so that a person is socialised into a disability. Robert 
Scott (1981) has described this process of  socialisation for the commu-
nity of  the blind in the USA and defines it as follows: “There is a certain 
consensus about how individuals who fall into different categories ought 
to behave. Indeed, it is as though a putative social identity exists for the 
various categories of  people in our culture. Whenever we recognise an 
individual as belonging to a particular category, we impute to him the 
social identity reserved for persons in it, and we evaluate him in terms 
of  whether or not his behaviour conforms to this putative social identity. 
To the extent that an individual correctly perceives our evaluations of  
him and internalises them as part of  his self-concept, this putative social 
identity becomes a personal identity in fact” (ibid. p. 15-16). Ray McDer-
mott and Hervé Varenne (1995) therefore argue to approach disabilities 
as a cultural fabrication.

“Culture, the great enabler is disabling” (McDermott & Varenne 1995, 
p. 331). With this statement, McDermott and Varenne mean that peo-
ple can use established cultural forms to disable each other, through the 
built physical structures or established social institutions. By establish-
ing such structures, it is possible to make a distinction between those 

Because the scope of  this thesis is not to make a full diagno-
sis of  a person’s impairment, we will further use the terminol-
ogy of  the first ICIDH, albeit slightly modified. We will use the 
term impairment as it has been defined: a characteristic of  the 
individual physical body. But because human activity takes place 
in an environment, whether as an individual activity or not, we 
will use the term disability as a combination of  the definitions 
of  disability and handicap as stated by the ICIDH. Disability 
will reflect the situation in which the interaction between a per-
son, impaired or otherwise, and (objects/other persons in) the 
environment works as a disabling factor. (A situation can be la-
belled as enabling as well, or more specifically, an impairment 
does not necessarily lead to a disabling situation.)
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that get access to them and those that remain excluded. There are thus 
two sides to the story: “Those who are locked out of  the building suf-
fer because others are inside; [...] those who are degraded make possible 
the perceived purity of  those momentarily spared. Perceptions of  ability 
organise perceptions of  disability and vice versa” (ibid. p. 332). Whatever 
structures emerge from culture, they are meant to enhance the life of  
people. But in these emerging structures, others tend to get excluded. 
Large steps in front of  a court house improve the life of  the magistrates 
as the wind cannot push rainwater under the door as easily. They also 
suggest the magistrates’ higher status. But to others, the same steps cre-
ate a barrier, figuratively, when they feel intimidated by the building. Still 
to others, people in a wheelchair for instance, the barrier is even physi-
cally insurmountable.

McDermott and Varenne (1995) have distinguished three versions of  
the socialisation process in disability situations based on different as-
sumptions about the world, its people, and the ways those people learn. 
First, “[the deprivation approach] takes up the possibility that people in 
various groups develop differently enough that their members can be 
shown to be measurably distinct on various developmental milestones” 
(ibid. p. 333). People are included or excluded from a certain culture 
based on mostly psychometrics or abilities to perform a certain stable 
set of  tasks. A person is thus either part of  the culture or not. The sec-
ond approach, “[the difference approach] takes up the possibility that 
the ways people in different groups develop are equivalently well tuned 
to the demands of  their cultures and, in their various ways, are equiva-
lent paths to complete human development” (ibid. p. 334). This approach 
recognises that there are different ways of  accomplishing the same task, 
all equivalent in as much as the task is performed. A blind person is not 
just a person who cannot see3 the road from his or her home to the train 
station—and thus is unable to perform the task of  walking from the one 
to the other—but someone who walks towards the station relying on 
different strategies such as perceiving his or her environment through a 
cane. The third approach, “[the culture as disability approach] takes up 
the possibility that every culture, as an historically evolved pattern of  
institutions, teaches people what to aspire to and hope for and marks off  
those who are to be noticed, handled, mistreated, and remediated as fall-
ing short” (ibid. p. 336). This approach “questions why any culture would 

3  For further implications of  this statement, see Chapter 2: the discussion of  the autobiography 
of  John Hull (1990 1997).
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develop an assumedly stable set of  tasks and a theory of  cognitive de-
velopment against which people of  named different kinds might be dis-
tinguished” (ibid. p. 337). It is because we construct our world in a cer-
tain way that specific problems emerge. Without houses, there would be 
no homeless. Disability can be understood in the same way. The insight 
gained from this third approach may then lead to recognising the cul-
tural construct and adapt it for everyone’s betterment. “Without houses, 
no homeless” does not mean that we have to abandon our culture of  
building refuge from the elements. For instance, the emerged practice of  
building social housing is a development in our culture that found a way 
around this problem.

An important consequence of  the culture as disability approach is 
that “culture is not a property of  individuals-as-conditioned; rather cul-
ture is an account of  the world built over centuries for people to inhabit, 
to employ, and to contest. This shift from personal trait to agency [...] 
is essential when working in complex, divided societies” (ibid. p. 344). 
Nothing defines culture as a fixed phenomenon, in fact, cultures evolve 
all the time. One way of  evolving is by the identification of  gaps in our 
present culture. Other cultural groups, which might be considered out-
casts by the dominant culture, can help in this. The difficulty people in 
a wheelchair experience when crossing the street tells us not just some-
thing about their bodily impairment and how they organise their lives 
accordingly; it can tell us as much about our ways of  organising traffic 
by separating pedestrians from cars by curbed footpaths, emphasising 
parallel flows in one direction and discouraging perpendicular crossing.

Together with the recognition of  the existence and value of  the dif-
ferent models of  disability, it is this critiquing ability that is at the ba-
sis of  the cultural model of  disability as proposed by Devlieger et al. 
(2003). “A first attempt of  a cultural model should then perhaps lie in 
recognising and integrating the strengths that are present in each of  the 
practised models and recognise that they are localised. [...] Disability in 
such a model then is localised in the ways people could not and cannot 
conceptualise the phenomenon in all its complexity, i.e. as same and dif-
ferent. [...] A cultural model therefore emphasises potentiality and trans-
formation” (ibid. p. 15).
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A CRITIQUE ON OCULARCENTRISM IN THE BUILT 3.2 
ENVIRONMENT FROM VISUALLY IMPAIRED PEOPLE

The critique on a visual bias in architecture comes not only from with-
in the discipline. Following the cultural model of  disability, people with 
a visual impairment question this visual bias in the built environment 
at large on a daily basis. Going about their daily tasks, these people are 
regularly confronted with an environment that has been designed from 
the perspective of  the sighted. However, as much as those daily activi-
ties form the basis of  a critique on such an ocularcentric environment, 
it is partially through those activities that people with a visual impair-
ment develop an understanding of  that same environment for its acous-
tic, tactual and olfactory qualities. Through their body, their perception 
and activities, people who are blind or have low vision have a more nu-
anced knowledge of  the non-visual qualities of  the built environment 
(Dischinger 2006; Herssens & Heylighen 2011).

For instance, a lack of  non-visual information about their surround-
ings make way-finding more problematic than it should be. Dischinger 
(2006) has studied the orientation of  visually impaired and blind persons 
in urban environments. Contemporary urban spaces are designed for 
sighted persons. For instance, what is considered a landmark in the envi-

blind person engaging with architectural detail through touchFig. 1–8 
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ronment is often a large structure, e.g. a tower, at a considerable distance 
that can be easily perceived visually and thus acts as a reference point to 
know where one is or as an attractor to guide movement through space. 
However, when designing an urban space with blind people in mind, 
what elements might serve as landmarks must be revised completely be-
cause a large tower at a distance is difficult to hear, let alone perceive by 
touch. Designing for blind people thus “might mean a different process 
of  construction of  spatial concepts. In [the case of  designing for the 
blind,] the problem to solve is not only of  providing spatial informa-
tion through non-visual sources for orientation, but also of  considering 
which spatial elements can increase spatial experience and understanding 
of  the spatial structure” (ibid. p. 154). Designing for blind people thus 
means questioning dominant spatial concepts in use in architecture to 
date.

In their interviews with visually impaired people, Butler and Bowlby 
(1997) found that the visual organisation of  the built environment as 
perceived by sighted people is not limited to just that visual informa-
tion and modes of  communication. Sighted people often find it hard 
to understand how visually impaired people can live in a world that is 
predominantly organised for vision, and remain unaware of  most non-
visual qualities. “Living in a world which is highly visual in its symbolism 
and forms of  communication, it is difficult for the sighted individual to 
believe that an independent life without sight is either an attainable or an 
acceptable existence, a life worth living. Sighted people feel themselves 
to be dependent on sight for many of  the simplest everyday tasks that 
an independent life demands of  an individual. It is, therefore, easy for 
them to become blind (sic) to the wealth of  information that their other 
senses provide” (ibid. p. 423). The large emphasis on vision in the built 
environment (and its design) makes it so that people relying on vision 
remain unaware and less appreciative of  non-visual qualities, elements 
and information.

BEYOND CRITIQUE: USER/ExPERTISE IN THE 3.3 
CULTURAL MODEL

The potential of  the specific critique people with a visual impairment of-
fer with regards to the built environment is twofold. On the one hand, in 
their daily business, they are confronted with the problems of  being ex-
cluded from a major part of  the environment. Because of  this, they are 
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in a good position to pinpoint problematic situations or building (parts). 
On the other hand, they have an embodied knowledge of  non-visual 
qualities in the environment and how to rely on them in their activities. 
Translating this knowledge could thus lead to a richer environment, even 
for those who primarily rely on vision when on the go. The critique on 
architecture coming from people with a visual impairment is thus poten-
tially a positive form of  critique carrying with it part of  the solution.

According to Elaine Ostroff  (1997), designers can learn a great 
deal about the built environment from persons building up knowledge 
through use similar to the professional’s expertise. Instead of  talking 
about mere users of  a designed product, she refers to them as “user/ex-
perts”. “A user/expert can be anyone who has developed natural experi-
ence in dealing with our built environment” (ibid.). Further in her text, 
it becomes clear that with user/experts, she actually means people with 
very distinct experience such as people with an impairment or people in 
a (temporary) disabling situation.

There are some educational programmes in architecture that let stu-
dents go into a dialogue with persons with a visual impairment in or-
der to learn about the built environment through the non-visual qualities 
at hand. By analysing existing buildings (Heylighen et al. 2010) or city 
squares (Devlieger et al. 2006), these programmes take the built environ-
ment itself  as a starting point to learn from each other’s perception and 
way-finding tactics. Problematic points as well as potential solutions are 
then discussed with a view to redesigning or reorganising the building, 
or adapting the city squares with guiding elements.

RESEARCH QUESTIONS4 

A first question that arises from our introductory discussion investigates 
the potential of  the cultural model of  disability. How can the critiquing 
ability of  visual impairment be turned around and used for its potential 
to enrich architectural practice, which is mostly visually oriented, with 
the multisensory knowledge that persons with a visual impairment have? 
In what ways can this enrich the built environment and spaces that make 
up that environment, but also, how can this enrich the design process 
leading up to that environment and those spaces? Which shapes can this 
promising interaction between architecture and visual impairment take?



overcoming A visuAl biAs in Architecture

30

What can architects learn about space and the designing of  space from the interaction 
with (the notion of) visual impairment?

A second question builds on the first. A specific kind of  interaction be-
tween architecture and visual impairment is investigated, namely the in-
teraction between architects and people with a visual impairment in the 
context of  a design project. How can the predominantly visual design 
process of  architects be made accessible to people with a visual impair-
ment? How can this be done, taking specifics of  both architects’ experi-
ences with designing and visually impaired persons’ experiences in inter-
acting with the built environment into consideration?

How can inclusion of  visually impaired people in architects’ design processes take 
place in concreto and to what extent can this inclusion stimulate attention for multi-
sensoriality in architectural design?

Both research questions will be developed theoretically and by building 
on ethnographic material about four cases selected to gain an under-
standing of  different possible ways of  establishing a mutual interaction 
between architecture/architects and visual impairment/people with a 
visual impairment.

THESIS OUTLINE5 

In Chapter 1, we have discussed a visual bias in architecture, how this is 
being critiqued and one possible way out offered by the experience of  
people with a visual impairment. The problem setting leads up to the 
research questions of  this PhD research. In Chapter 2, we explore theo-
retical writings from philosophy and architectural theory on perception 
in general and perception in architecture. Chapter 3 is also a theoretical 
exploration, this time concerning the design process of  architects and 
the involvement of  user/experts with a focus on the mediating role of  
representational artefacts therein. In Chapter 4, we discuss the research 
setup and the research methods applied in this PhD. Some of  the choic-
es we made in this are guided by the theoretical framework we discussed 
in the previous two chapters. In Chapter 5, we provide a description of  
the four projects we selected for the case studies. In Chapter 6, we ana-
lyse the multisensory qualities in the different cases, supported by the 
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theoretical framework from Chapter 2 and based on the gathered mate-
rial from the case studies. In Chapter 7, we focus on two cases in par-
ticular to explore the relation between haptic perception in the design 
process of  two blind architects and the haptic qualities they incorporate 
in their designs. Through the notion of  scale in architecture we study 
the link between perception and conception in architecture. In Chapter 
8, we discuss the involvement of  two blind user/experts in a real-world 
design process, supported by the theoretical framework from Chapter 
3. The focus here are the visuo-haptic models we made in collaboration 
with two blind user/experts to facilitate a meeting with the architects. In 
Chapter 9, we come back to the research questions and draw conclusions 
based on all previous chapters.
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Architecture And the 2 
senses

To start our investigation into the possibilities of  a multisensory design 
approach for architecture, we will build up a framework of  what percep-
tion is based on the postphenomenological approach developed by Don 
Ihde. Because of  its elaboration of  the role that (technological) objects 
play in how we perceive our environment, this approach is quite suited 
to discuss how we perceive architecture. Architecture comes into being 
through representational artefacts and design tools, is often discussed 
based on them and a building is as much a technological object as the 
pencil we use to draw, albeit of  a different scale.

Furthermore, we will also discuss a number of  writings about archi-
tecture which have explicitly discussed the perception of  architecture 
and the relation with our senses. The earlier works tend to focus on vi-
sion or elaborate on this particular sense. Other sensory modalities are 
often mentioned more briefly. More recent authors, on the other hand, 
build up a more balanced argument, sometimes to explicitly counter the 
overemphasis on the visual.

In contrast to and to complement those writings by architectural the-
orists, we place the work of  John Hull. He writes about his experiences 
of  losing his sight and gradually becoming blind with great attention to 
his surroundings and the built environment. His non-visual accounts of  
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how his perceptions evolve are thus of  relevance to our interests in the 
multisensory qualities of  architecture.

Still, perception is usually discussed in terms of  discrete senses. How-
ever, in recent years there is a growing understanding that this is too 
much of  a simplification of  perception. Firstly, the distinct senses have 
more in common in terms of  perceptual process than is often recog-
nised. Secondly, the different senses actually influence each other. The 
term “multisensory” is expanded from adding different senses together 
to the interplay of  those senses.

PERCEPTION AND THE SENSES1 

We get to know a building, or its architecture1, through our perception; 
our senses play an important part in this process. “Traditionally, there are 
five main senses—the sense of  sight, the sense of  hearing, the sense of  
touch, the sense of  taste, and the sense of  smell. Others can be added 
to the list, such as the sense of  temperature, the sense of  pain, and what 
is sometimes called the kinaesthetic sense, which informs us about the 
movement and position of  the various parts of  our bodies” (Maclachlan 
1989, p. 3). The classic five senses have allowed for researchers to study 
perception in a focused way. But as we will argue later on in this chapter, 
this arbitrary distinction also has its limits. Maclachlan adds to this list, 
but others have also found synergies and similarities between those for-
merly distinct senses. Julian Hochberg (1973), for instance, classifies the 
senses in relation to architecture in three main categories, namely: the 
distance senses, combining sight and hearing; the skin senses, combining 
touch, smell and temperature; and the deep senses, combining position 
and kinaesthesia. For now, we will use the more overarching term “sen-
sation” to elaborate the role of  the senses in perception, without having 
to rely on (arbitrary) categorisation. Sensations can then be visual, audi-
tory, tactile, olfactory, or following any other classification of  the senses.

Our perception is not informed by sensations alone; it is further in-
formed by the inferences we make. Maclachlan (1989) uses the exam-

1  By “architecture”, we mean the larger whole of  the building (built physical entity) and the col-
lection of  representations (produced during the design process as design tools—see Chapter 3—and 
afterwards as analytical or explanatory objects).
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ple of  hearing to explain this. “In the case of  hearing, by direct percep-
tion we know only sounds and noises. The objects responsible for these 
sounds and noises must be inferred” (ibid. p. 9). As such, we use our 
knowledge from previous experiences or from what we learned from 
other people. Perception is thus influenced by our memory of  previ-
ous situations. Furthermore, the context of  the experienced phenom-
enon provides even more information. We may interpret a ringing sound 
as the sound of  the doorbell. When we are at home, this inference will 
probably be correct. But when we hear a similar sound walking in the 
street, we will more likely interpret this sound as a cyclist drawing our at-
tention so we can get out of  his or her way. Therefore Maclachlan makes 
the distinction between direct and indirect objects of  perception, with 
our sensory experiences being the direct and the inferred sources being 
the indirect objects of  our perception.

To summarise his “causal representative theory” of  perception, Ma-
clachlan (1989) states that “we do not directly perceive the things in the 
physical world outside the body, such as tables, stars, dogs, and roses, 
which we normally say we perceive by our senses. Instead, such external 
objects must be inferred from inner objects directly experienced, which 
are effects produced in the perceiver by the external objects affecting the 
body” (ibid. p. 63). Defining perception in this way allows us to account 
for the experiencing of  similar objects as being very different. Depend-
ing on the context or our bodily state, an object, or a building, can be 
perceived in many different ways.

THE PROCESS OF INFERENCE1.1 

Maclachlan (1989) does not state much about the process of  inference 
itself, or its workings. However, the term “causal representative theory 
of  perception” indicates that “sensations can be said to represent the 
causes that have produced them, only in the limited sense in which an 
effect represents its cause. On the other hand, mental images formed in 
response to the sensory input are constructed with the express purpose 
of  representing the environment that is the source of  the sensory input” 
(ibid. p. 119). Tim Ingold (2000), on the other hand, argues that our per-
ception is not as dependent on these mental representations—at least 
not in every situation. He argues for a less distinct separation of  body 
and mind, or in the case of  perception, a more nuanced and less strict 
division of  the task of  the body to take up sensations through our sen-
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sory organs, which are then processed by our mind into representations 
of  the world.

In reaction to the idea of  mental representations of  not only objects, 
but social structures as well, Ingold (2000) proposes a more performative 
theory. For perception in relation to routine tasks and learning situations 
he contends that “by and large, these tasks are not represented (save in 
the notebooks of  observers), nor are such representations communi-
cated in learning situations. Most cultural learning takes place through 
trial-and-error and practice, albeit in socially structured situations, and al-
though beginners may need to follow rules, these rules structure the situ-
ation of  learning and do not themselves form any part of  the content 
of  what is learned. For the skilled practitioner consults the world, rather 
than representations (rules, propositions, beliefs) inside his or her head, 
for guidance on what to do next” (ibid. p. 164). To have clear representa-
tions of  the world in our mind would mean that these representations 
can be communicated and learning from others would be no different 
than learning from the world, our environment, itself. But since there 
still is a difference—learning from representation only hints at a certain 
direction to explore—Ingold concludes that a representational approach 
to understanding perception (and cognition) does not suffice. Archi-
tectural education, too, still relies heavily on studio work in addition to 
theoretical works to train students in the practice of  designing. Learn-
ing to interpret and act as an architect cannot be taught only through a 
verbal and/or pictorial account of  its processes, history and supporting 
concepts, but needs to be supplemented by imitation of  skilled practice 
(Schön 1983).

REPRESENTATIONLIST APPROACH TO PERCEPTION 1.2 
VERSUS (POST)PHENOMENOLGY

For Maclachlan (1989), the relationship between the external world and 
the subject perceiving it goes in one direction. There is a fixed physical 
world—which we cannot perceive directly, only from inference of  sensa-
tions caused by qualities of  the external physical world—that exists in-
dependent of  any observer. Phenomenology, and by extension postphe-
nomenology, on the other hand, propose a relationship in two directions. 
For instance, the external world as explained by physicists is just as much 
a representative model based on observations making use of  perceptual 
processes, and not the external world in itself. For phenomenologists, 
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subject and world are mutually constituting, rather than that they are in a 
unidirectional relationship.

Don Ihde (1993), according to his own developed postphenomenol-
ogy, adds to the concept of  perception in speaking of  “microperception, 
whose emphasis is upon bodily-sensory dimensions, and macropercep-
tion, which emphasises cultural-hermeneutic dimensions” (ibid. p. 74). 
For microperception, he refers to the perceptualism of  Husserl and Mer-
leau-Ponty and summarises it as follows: “(1) Perception is the base and 
primordial originary mode around which most other experiences revolve 
[…]. (2) The form perception takes is that of  a gestalt, or figure against 
the ground, with every object situated within a surrounding context. (3) 
And every such presentation is positional-presented to a perceiver […]. 
(4) The presentation itself  is always multidimensional and complex, with 
a phenomenological denial of  ‘primary’ and ‘secondary’ qualities to the 
experience. And (5) there is a ‘depth’ to all such perceptions with both 
manifest and meant characteristics” (ibid. p. 75). This is similar to how 
Maclachlan discusses perception as the basis of  all knowledge, depend-
ent on the context and the position of  the perceiver.

Ihde continues with a historical overview of  the phenomenological 
theories of  Heidegger and Foucault to conclude that there is also mac-
roperception: “[T]he macroperceptual is what contexts the microper-
ceptual. Perception is taken into understanding and interpretation, or to 
rephrase, into what may be called a historico-cultural or ‘hermeneutic’ 
perceiving” (ibid. p. 76). Ihde gives the example of  the emerging aware-
ness of  perspective deformation of  objects during the Renaissance. He 
further quotes Merleau-Ponty (1968, p. 212): “I say that the Renaissance 
perspective is a cultural fact, that perception itself  is polymorphic and 
that if  it became Euclidian, this is because it allows itself  to be oriented 
by the system. […] What I maintain is that: there is an informing of  per-
ception by culture which enables us to say that culture is perceived”.

But for Ihde (1993), macroperception does not follow from micro-
perception, nor are they merely juxtaposed. “There is no bare or isolated 
microperception except in its field of  a hermeneutic or macroperceptual 
surrounding; nor may macroperception have any focus without its ful-
filment in microperceptual (bodily-sensory) experience” (ibid. p. 77). In 
other words, our cultural background will shape how we perceive the 
world, but at the same time, the emerging of  culture is grounded in our 
sensory experience. Maclachlan (1989) does not question, for instance, 
the model physicists developed of  light as a propagation of  electromag-
netic waves. These waves then elicit sensations in the retina, or light pat-
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terns, which through inference lead to perception, of  a doorway, for in-
stance. For Ihde, such model of  rays of  light does influence our visual 
perception.

Peter Paul Verbeek (2005) summarises Ihde’s postphenomenology in 
relation to its predecessor phenomenology as follows: “While [classical 
phenomenology] bridged the gap between subject and object by stress-
ing that, in fact, these two are always already intertwined thanks to the 
intentional engagement of  human beings and world, a new interpreta-
tion of  phenomenology can take this a step further by emphasising that 
subject and object constitute each other. […] Human beings can only 
experience reality by relating to it, which does not involve any reality-in-
itself  but rather reality-for-them. As consciousness (perception, experi-
ence) can only exist as consciousness of  something, reality is always real-
ity for someone; in their engagement with reality, human beings always 
disclose it in a specific way. At the same time, humans themselves are 
constituted in this relation” (ibid. p. 112). For Ihde (2009), postphenom-
enology recognises the role of  pragmatism in overcoming problems of  
early phenomenology being a subjectivist philosophy. Postphenomenol-
ogy is a more interrelational phenomenology instead of  merely relation-
al. Still, phenomenology has its strengths for analysis through its use of  
variational theory, its understanding of  embodiment and a dynamic life-
world, coming back in Ihde’s distinction between micro- and macroper-
ception. Furthermore, postphenomenology recognises the importance 
of  technologies and analyses their role in social and cultural life by un-
dertaking concrete studies. In this, Ihde distinguishes himself  from the 
phenomenological analysis of  technology as a whole. Contrary to the 
pessimistic conclusion that technology keeps us from a true experience 
of  our world, Ihde recognises the different technologies as co-shaping 
our world.

MULTISTABILITY1.3 

Coming back to a postphenomenological account of  perception, and 
more specifically the concept of  macroperception, Ihde (1993) develops 
the idea of  “multistability”. Starting from the bistability of  the Necker 
cube, he expands the phenomenon to multistability by taking the cul-
tural hermeneutic perception into consideration. The Necker cube (Fig. 
2-1) is a line drawing of  a cube in perspective projection, but with both 
visible and invisible edges drawn. In Western culture, the two common 
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stable perceptions of  the Necker cube are a cube seen from above, and 
one seen from below. With the perspective model of  vision firmly estab-
lished in our culture, most people stick to these two variants. Without 
changing the microperception of  the drawing (still black lines in a spe-
cific spatial relation on a white background), but by expanding the mac-
roperception, Ihde demonstrates how still more variants are possible. If  
the same drawing is described as a bug, seen from above, abandoning 
the perspective standpoint, this description can make that the drawing is 
perceived as such. “By relating each profile variant with a story (and with 
imagination, you should be able to see that the story variants could be 
as polymorphic as the strictly perceptual referents), [Ihde has] activated 
the relation between what [he is] terming the micro- and macropercep-
tual domains” (ibid. p. 81). Further according to Idhe, in order to per-
ceive each variant, we need to change our point of  view from facing and 
slightly below, over facing and slightly above, to a top view. In the first 
two variations then, embodiment, or perspectival perception is implied, 
while for the latter variation, we lose this three-dimensionality. While for 
early phenomenology, the study of  variations was applied to come to the 
essence—what remained in all possible variations—of  a phenomenon, 
for Ihde, the possibility of  multiple variations is key to perception (Ihde 
2009, p. 11-19).

The example of  the Necker cube is a clear one, but also rather simple 
and abstract to explain multistability. However, the built environment is 
full of  suitable illustrations as well. Take, for instance, an architectural 
detail such as an expansion joint. Due to differential movement in the 

necker cube Fig. 2–1 
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foundation, or thermal expansion, different building parts in larger 
structures will move relative to each other. Therefore, architects and en-
gineers make use of  expansion joints, which allow such movement and 
avoid cracking of  the building elements2. In the floor, such a joint is 
often a metal strip ensuring water tightness. However, what architects 
perceive as a technical solution to a specific problem during the design 
of  the building, persons with a visual impairment making use of  a cane 
might perceive such an element as a guiding rail or landmark in their 
daily mobility. Similar to how they use raised guiding lines, they place the 
tip of  their cane in the rail and follow its path in places where the direc-
tion of  the expansion joints coincide with the major circulation flows. 
The difference in culture between designers and persons with a visual 
impairment means that one element in a building can have multiple sta-
ble meanings. The previously described practices, of  both architects and 
persons with a visual impairment, may further stabilise through instruct-
ing one’s peers.

MEDIATION1.4 

The overcoming of  the distinction between body and world, or embodi-
ment, together with the understanding that body and world are consti-
tuted in these relations, also forms the premise of  what Ihde (1993) calls 
the “mediation of  perception”. Perception is never direct. At a very ba-
sic level, our perception is always mediated by our sensory organs. We 
do not perceive reality as such, but rather the sensations produced. How-
ever, since the distinction between body and world is not so clear cut, 
there are a number of  possible ways of  mediation that have an influence 
on our perception. As such, Idhe (1993 2009) has found four different 
relations between body and world in which technological artefacts medi-
ate perception. He speaks of  “embodiment relations”, “hermeneutic re-
lations”, “alterity relations” and “background relations”. The elaboration 
of  these different possible relations between body, world and technolo-
gies will further enrich the postphenomenological integration of  body 
and world.

2 See Chapter 6.
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Embodiment relations
Ihde (2009) defines embodiment relations as “relations that incorporate 
material technologies or artefacts that we experience as taken into our 
very bodily experience” (ibid. p. 42). According to (post)phenomenology, 
embodiment is how we engage with the world and artefacts or technolo-
gies play an important part in this. Also, our perceptual abilities are influ-
enced by the embodiment relations in which we engage. When putting 
on glasses, we influence our visual perception. Moreover, we are not al-
ways aware of  the glasses themselves, but rather perceive our environ-
ment by looking through them, not at them. In the same sense, a person 
with a visual impairment using a cane perceives through it and with it 
his or her environment in haptic and acoustic ways. But again, in his or 
her perception, the person feels an edge in the flooring pattern rather 
than the change in pressure this edge conducts through the cane to his 
or her hand. The artefacts in these examples are said to be taken up by 
our body, extending our visual or haptic and auditory senses, and thus 
mediating our perception. Ihde (2009) calls this the quasitransparancy 
of  the embodied artefacts. In such situations, they are not object-like, 
but become a means of  experience. Verbeek (2005) adds to this that for 
an artefact and person to engage in an embodiment relation, the artefact 
needs to be serviceable or it must allow itself  to be embodied. Further-
more, a certain skill or technique of  use is often required. For example, 
it takes a whole learning process to be able to perceive the environment 
through a cane (ibid. p. 126).

Similar to the learning process involved in the embodiment of  an ar-
tefact or technology, an object can become more or less embodied in the 
situation of  use. Coming back to the example of  the cane, this object 
can get incorporated in the process of  perception as already mentioned. 
On the other hand, it is sometimes the object of  the person’s perception. 
When a person with a visual impairment is looking for his or her cane 
to leave the house, he or she perceives the cane as the object it is with 
its physical qualities. But once he or she has found the cane and folded 
it open, the cane disappears from the person’s attention and extends the 
bodily functions of  touch and hearing as it passes information about the 
floor texture to the user and produces sounds that reverberate in space.

Hermeneutic relations
A second relation Ihde (2009) found is a hermeneutic relation, which 
distinguishes between persons, artefacts and the environment. “While 
the engagement remains active, the process is more analogous to our 
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reading or interpreting actions than to our bodily actions” (ibid. p. 43). 
Ihde gives the example of  instrument readings—such as reading a ther-
mometer to get the temperature of  a room—to further clarify this type 
of  relations. These readable technologies remain referential, but per-
ceptually display dials, gauges, or other readable technologies. Verbeek 
(2005) summarises the hermeneutic relations as relations in which “we 
are involved with the world via artefacts, but the artefact is not transpar-
ent. The artefact does not withdraw from our relation to the world but 
provides a representation of  the world. […] In hermeneutic relations, 
the world is not perceived through artefacts but by means of  it” (ibid. p. 
126). The reading of  such representation then requires interpretation, 
hence the term hermeneutic relation. A bit more complex than the read-
ing of  a thermometer is the reading of  an architectural plan. This is an 
example of  a technology well known to architects and which facilitates 
a hermeneutic relation between the architect and a building. By means 
of  a plan, we can perceive some qualities of  a building such as building 
elements, dimensions, proportions, spatial configuration. We can engage 
with a building via the plan; however, the plan remains a representation. 
It does not allow us to sense the building.

Alterity relations
In alterity relations, humans relate not so much to their environment 
as to the artefact or technology itself. “We may also—again actively—
engage technologies themselves as quasi-objects or even quasi-others, 
hence the name alterity” (Ihde 2009, p. 43). In this kind of  relation, we 
do not relate to our environment through artefacts, nor by means of  
them, but rather we relate to the technology. The reason that technolo-
gies can be experienced as quasi-others is, for Verbeek (2005), “that on 
the one hand they possess a kind of  independence and on the other 
hand they can give rise to an ‘interaction’ between humans and technolo-
gies”. The example Verbeek gives is that of  robots and automatons such 
as an automated ticket vending machine in a train station that, in addi-
tion to receiving money and printing tickets, also provides some station 
information to the traveller. Another example is that humans often ap-
proach technologies in an anthropomorphic way. According to Verbeek, 
we sometimes attribute human properties to artefacts (intelligent com-
puters) or entertain certain feelings for them (caring for a piano).



Architecture AnD the senses

43

Background relations
In an alterity relation, our environment is unattended for and disap-

pears into the background. Yet our environment is likely to be made up 
of  still other technologies. The final relation, the background relation, 
covers those situations where technologies help shape our environment 
in a less perceived way. “As we live and move and engage with an imme-
diate environment, much in the environment is unthematised and taken 
for granted. And, in any technologically saturated ‘world’ this background 
includes innumerable technologies to which we most infrequently at-
tend” (Ihde 2009, p. 43). The examples given are that of  turning up a 
thermostat or putting on the lights: once done, the thermal or lighting 
conditions are taken for granted and unless they break down, we pay no 
attention to these supporting technologies and focus on other tasks. “In 
background relations, we are related neither explicitly to a technology 
nor via a technology to the world; instead, technologies shape the con-
text of  our experience in a way that is not consciously experienced. […] 
They are present and absent at the same time” (Verbeek 2005, p. 128).

Relations of  mediation and architecture
For Ihde, it is clear that these relations are to be considered as part of  a 
continuum and one and the same technological artefact can be engaged 
in any kind of  the discussed relations, dependent on the situation of  use. 
We could take the example of  a house. A building is as well a technologi-

I—world   | unmediated perception

I—technology—world  | mediated perception

(I—technology)  ↔  world | embodiment relations

I  ↔  (technology—world) | hermeneutic relations

I  ↔  technology(—world) | alterity relations

I(—technology/world)  | background relations

schematics of mediated body-world relations Fig. 2–2 
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cal artefact, maybe of  a larger scale than we associate with the term, but 
so are airplanes. A house can be the object of  our perception at the mo-
ment we want to buy one and inspect its every detail, or when we praise 
its qualities and appearance. When we visit a person at his home for the 
first time, we will likely search for an object that appears to be a front 
door. As with any technological artefact, the different relations between 
body, world and artefact may apply to a house as well. There are situa-
tions in which the house is less present, but still acts in the background 
of  our perception. When we are involved in a focussed activity like read-
ing a book, the house still keeps us warm and protects us from wind and 
rain without us noticing the constant temperature and dryness of  the air 
inside.

Praising our own house and adding improvements are examples of  
how we enter into an alterity relation in Verbeek’s interpretation of  the 
term. We engage the house itself  when we are looking for a new col-
our of  wallpaper. On a day-to-day basis, we interact intensively with our 
house. Of  course, this interaction becomes more and more automated. 
But pushing a button to close the sun screen in order to dim the light, 
or closing it by pulling a cord does not make much difference in the 
fact that we interact. It only changes how we interact with our house or, 
through our house, with the environment.

Furthermore, through the house, we can read information regarding 
sensory perception from its environment. As much as the number on 
the thermometer telling us some aspect of  the warmth of  a room, the 
architecture of  the windows may tell us something about the quality of  
the sunlight in that region. Large window openings take in the little light 
coming from the sun in the parts of  the Low Countries located farther 
north. On the other hand, we can read from the deeply recessed win-
dows, such as Le Corbusier used in the Shodan House, that the harsh 
Indian sunlight needs to be tempered with shadows.

Finally, after having lived in a house for a certain length of  time, we 
start to embody it in our daily routines and how we react to the out-
side environment. The door is as much a door as the device that lets us 
pass through a wall. Passing through the door, we move from one room 
into another, but the actual grabbing of  the door handle and pushing the 
door open is not at the fore of  our perception in that action. The change 
of  rooms is what we actually perceive, and more consciously look for 
even, than the passing act. However, it is in this act, through the use of  
the door that we actually perceive the change.
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PERCEPTION IN INTENTIONAL MOVEMENT1.5 

One explanation for the macroperceptional component of  percep-
tion might be found in an understanding of  perception not as a passive 
phenomenon, but as an active process. Sensations do not just happen 
to us, but we actively seek them out in our environment. Tim Ingold 
(2000) extensively expounds on this active component of  perception. It 
is not surprising then that he falls back on the ecological psychology of  
perception developed by James Gibson (1979) and the phenomenology 
of  Merleau-Ponty (1968), which both propose a mutually constituent re-
lationship between body and world, since such a standpoint attributes 
more agency to us in the act of  perception.

Based on the ecological psychology, Ingold (2000) emphasises that 
“perceptual activity consists not in the operation of  the mind upon the 
bodily data of  sense, but in the intentional movement of  the whole be-
ing (indissolubly body and mind) in its environment. The emphasis on 
movement is critical” (ibid. p. 166). Therefore, the implications for per-
ception, according to Ingold, are that perception is an active and explor-
atory process and not just a work on sensations already received. Using 
Gibson’s terminology, Ingold further states that perception is also de-
pendent on the activity at hand and objects and events are perceived in 
terms of  what they afford in a certain situation. By learning from every 
situation, we can also perceive more and more new objects and events. 
“Novel perceptions arise from creative acts of  discovery rather than im-
agining [new conceptual schemata], and the information on which they 
are based is available to anyone attuned to pick it up” (ibid. p. 166). Fi-
nally, the cultural influence on perception does not come from acquiring 
conceptual schemata for organising sensory data in mental representa-
tions, but from fulfilling everyday tasks which require a practiced ability 
to notice and to respond fluently to salient aspects of  the environment. 
For Ingold, the “environment” then is reality constituted in relation to 
the beings whose environment it is.

The relational emergence of  our environment, or our world, is one 
of  the basic thoughts underlying phenomenology as well. As in Gibson’s 
ecological psychology, Ingold (2000) also found this attention for inten-
tional movement in describing the process of  perception in Merleau-
Ponty’s phenomenology. “[T]he body is given in movement, and […] 
bodily movement carries its own immanent intentionality. Indeed it is 
because of  this intentionality that the subject’s action is, at once and the 
same time, a movement of  perception” (ibid. p. 170). The attention for 
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the role of  bodily movement in perception is part of  a larger theoretical 
move, namely that of  embodiment, or the overcoming of  the Cartesian 
body/mind divide. According to Ingold, “body and mind, after all, are 
not two separate things but two ways of  describing the same thing—or 
better, the same process—namely the environmentally situated activity 
of  the human organism-person” (ibid. p. 171). Perception thus, as a hu-
man activity, takes place in a specific situation and in a specific environ-
ment through mental processes as well as interactionally through bodily 
motion.

THE SENSES IN ARCHITECTURAL THEORY 2 
AND ARCHITECTURE

After setting up a framework of  what perception entails, based on the 
postphenomenology of  Don Ihde, we will further review the work of  
some important authors in architecture who have dealt with perception 
as well. There are already a number of  architectural theories that explic-
itly take perception as a starting point. Of  these theories, the ones de-
veloped by Steen Eiler Rasmussen, Christian Norberg-Schulz and Juhani 
Pallasmaa are the more elaborate ones.

RASMUSSEN: PERCEIVING ARCHITECTURE2.1 

In his book Experiencing Architecture, Steen Eiler Rasmussen (1959) 
starts from the premise that “the object of  all good architecture is to 
create integrated wholes” (ibid. p. 33). It is therefore not sufficient to 
determine the style of  a building based on external features. In order to 
understand architecture, it must be experienced with the whole body. A 
mere visual appreciation is not enough to perceive the integrated whole 
of  a building. It is as much about visual stylistic elements as it is about 
how the spaces sound, smell, how they feel; how the light fills the space; 
how air currents flow; the temperature differences; how the walls, floors 
and ceilings reflect light and sound, conduct heat; their textures, etc.

Furthermore, perception is not a passive reception of  external stim-
uli; it is as much an activity as conceiving a design. Rasmussen himself  
speaks of  perception as an act of  re-creation. “This act of  re-creation is 
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common to all observers; it is necessary in order to experience the thing 
seen. But what they see, what they re-create when observing the same 
object, can vary enormously. There is no objectively correct idea of  a 
thing’s appearance, only an infinite number of  subjective impressions of  
it.” Rasmussen acknowledges here that the perception of  architecture 
depends on the person who perceives, his or her education, mentality, 
and even the mood the person is in as well as the larger environment. 
The contextual aspect of  re-creation means that we perceive a building 
differently depending on the specific situation. Entering a building cre-
ates a very dissimilar perception when coming from the cold, wet winter 
air than when doing so in the summer. In the former situation, the build-
ing will likely feel warm and cosy, while in the latter the same building 
might feel cool and refreshing.

Based on this active and situational understanding of  perception, 
Rasmussen (1959) further discusses the consequences for architecture. 
He mainly focuses on perception of  surfaces as he describes many his-
torical and modern buildings in terms of  solids and cavities, or convex 
and concave surfaces. Although he elaborates on textural effects, colour, 
daylight, scale and proportion, his descriptions are mainly based on the 
visual appreciation of  architecture, despite the opening claim that archi-
tecture should be perceived as an integrated whole by all of  our senses. 
In the chapter on texture, he does sporadically mention tactile features 
of  a particular surface and the chapter on rhythm mainly attends to the 
matter of  movement in architecture. Almost as if  he is aware of  this im-
balance, he concludes his book Experiencing Architecture with a chapter 
on sound in architecture.

The way in which architecture and movement in perception are re-
lated according to Rasmussen (1959) is through rhythm, or situational 
adjusted repetition, or as he himself  puts it: “variations on a theme” 
(ibid. p. 127). Again through the process of  re-creation, he describes 
how we perceive the rhythm of  a line by following it with our eyes. We 
perceive the rhythm through the movements our eyes make in follow-
ing that line, or more broadly any spatial configuration or distribution. 
When discussed in comparison to the sense of  touch, vision is often 
attributed the quality of  parallelism to contrast the sequential approach 
observed for instance when persons with a visual impairment go about 
perceiving a space (Loomis & Lederman 1986). Yet, even in visual per-
ception, which still is commonly understood as providing an immediate 
overview of  our environment, there is still this sequential component 
(Rayner 1998).
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From the very small movements of  the eyeballs, Rasmussen (1959) 
continues on with the large bodily movements involved in the rhythmic 
experience of  climbing stairs and the design of  spaces for ceremonial 
processions. Here, the rhythmic experience in motion is much clearer, 
also in terms of  his next point: how architecture can evoke or guide this 
motion in a pleasant way. “The design of  buildings, which must be sta-
tionary, should be based on the movement that will flow through them” 
(ibid. p. 150). Translated to architectural form, this is not merely a call 
to design less rectilinear spaces. A design based on circles, for instance, 
does not guarantee fluent movement and can be just as geometric, while 
a rectilinear plan can very well guide flows of  movement in an unob-
structed way.

It is notable that in his descriptions of  experiential aspects of  archi-
tectural projects, Rasmussen relies as much on plans3 as on photographs 
and verbal accounts of  building visits. In macroperceptual terms: archi-
tects are so familiar with representation in plan that it becomes as im-
portant an aspect as the building itself, in terms of  its perception. The 
plan makes certain qualities very clear in a more straightforward way; for 
instance, the spatial distribution and spatial relations between rooms in 
a large and complex building such as a hospital. The plan is for archi-
tects simultaneously an object of  their perception and a technology with 
which they enter a hermeneutical relation when it comes to perceiving a 
specific building, built or still in the conception phase. The elements in 
the drawn plan stand for (perceivable) parts of  the building, which ar-
chitects know how to read through their enculturation in the profession. 
On the other hand, the plan as a drawing has its own perceptual qualities. 
The distinct line weights, for instance, are not just symbolic conventions, 
but create a perception of  depth, a figure against a ground.

NORBERG-SCHULZ: ARCHITECTURAL THEORY BASED 2.2 
ON PERCEPTION

Christian Norberg-Schulz, in Intentions in Architecture (1963), makes a 
distinction between perceiving architecture and an architectural percep-
tion. He defines the architectural perception as a perception of  the ar-

3  The term “plan” in this paragraph can easily be replaced by “section”, “elevation”, “physical 
model” or any other typical external representation architects use in their practice. But next to pho-
tographs, it is the plan that prevails in the text of  Rasmussen (1959).
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chitectural whole. Perceiving architecture is situational, contextual and 
personal, while the architectural perception transcends the situation. Per-
ceiving architecture depends on the situation, or more precisely the task 
at hand. Depending on the task, the building takes up a so-called more 
passive or active role in our perception. “We orient ourselves depending 
on the task of  a situation. This makes perceiving architecture versatile 
and changeable. But we seldom use the expression ‘architectural percep-
tion’ in this sense. On the contrary, we imagine the existence of  a spe-
cific behaviour that corresponds with the ‘real’ architectural perception” 
(ibid. p. 173-174).

For Norberg-Schulz (1963), there is thus a distinct hierarchy in the 
possible uses of, and tasks taking place in, a building. For Don Ihde 
(2009; Verbeek 2005) on the other hand, the building as a technological 
artefact just takes up a different relation with the user, and none is more 
“real” than the other. In different situations, the building is perceived 
as a stable entity. However, there is no reason why—in Ihde’s terms—
engaging in a background relation would show us the building more as 
it is than in an alterity relation. Taking up the concept of  multistability, a 
building exists in all these situations, albeit differently perceived, or in a 
different relation with the user. Albena Yaneva (2005a) describes a build-
ing in similar terms as a multiverse instead of  a universe4. There is no 
one single representation, or even perception, of  a building, but rather a 
multitude of  opinions, understandings and objects.

However, Norberg-Shulz (1963) does acknowledge that an archi-
tectural perception depends on subsequent perceptions based on our 
knowledge. Therefore, he concludes that in order to perceive architec-
ture in its totality, we need to acquire the correct perceptual schemata. 
As such, he assumes that such schemata already exist, but as postphe-
nomenological theory of  perception argues, there are no such schemata 
to shape our perception. However, culture does play a role in perception, 
hence the macroperceptual aspect as coined by Ihde (1993), but this 
works through learning processes and memory adjusted to the situation. 
There is no single architectural schema to acquire, but rather a multitude 
of  stable perceptions, both micro and macro. Through their training and 
practice, architects may indeed perceive a building very differently than, 
for instance, a person using the building on a daily basis. Not only their 
knowledge, but also the task at hand, influences the perception. Nor-

4  See Chapter 3 for more on the topic of  representations used in architecture and the design 
process.
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berg-Schulz does acknowledge this as he states that a person rushing 
through a building perceives only those aspects that allow him or her to 
find his or her way, while a tourist who has the time will perceive more 
of  the building’s qualities.

Coming back to Norberg-Schulz’s (1963) definition of  an architectur-
al perception: “the perception of  the architectural totality, and this per-
ception does not relate to any concrete situation, but demands a special 
intention in which the architectural work is seen as a total concretisation 
of  a cultural object. A true architectural attitude directs itself  not to a 
number of  distinct practical or symbolic aspects of  the work, but tries 
to understand the work as a whole” (ibid. p. 174). However, in adopting 
such attitude, the “professional” posits him- or herself  in a certain situ-
ational relation to the building and as such adds only to the multitude 
of  versions of  the building instead of  coming to an all encompassing 
“view” of  its totality.

Again, as in Rasmussen’s work, Norberg-Shulz (1963) relies as much 
on plans as on photographic material to support his textual argumenta-
tion. We could thus argue that in his search for the whole of  architec-
tural perception, he must take into account how we perceive plans in ad-
dition to how we perceive the building. For instance, the enclosing and/
or directional qualities of  walls in shaping space—extensively applied by 
Mies van der Rohe—can be perceived in moving through a building. But 
similar to drawings used by Gestalt psychologists, such qualities can be 
perceived even more clearly in a (schematic) plan of  that same building. 
In their practice, architects are used to working with plans—or eleva-
tions, sections and perspective renderings for that matter. The plan is 
therefore as much part of  their environment, or lifeworld in phenom-
enological terms, as the building itself. One step further, these represen-
tational artefacts, together with the building, constitute the “architectural 
whole” of  which Norberg-Schulz speaks.

In his later book, Genius Loci, Norberg-Schulz (1976) takes on a phe-
nomenological approach based on the work of  Heidegger instead of  
a scientific approach based on the psychology of  Brunswik. Although 
he still values his earlier work, he finds a gap in it. “When we treat ar-
chitecture analytically, we miss the concrete environmental character, 
that is, the very quality which is the object of  man’s identification, and 
which gives him a sense of  existential foothold” (ibid. p. 5). He builds 
up his narrative around the concept of  “place”. With place, he means 
“something more than abstract location”, “a totality made up of  con-
crete things having material substance, shape, texture and colour. To-
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gether these things determine an ‘environmental character’, which is the 
essence of  place” (ibid. p. 6-8). As such, he adds to his previous work in 
which the architectural totality was limited to topological and geometri-
cal analysis of  buildings as shapes. Not just the objects and their spatial 
relationships in our environment are of  importance, but furthermore we 
also perceive its “character”. “Character [...] on the one hand denotes a 
general comprehensive atmosphere, and on the other the concrete form 
and substance of  the space-defining elements” (ibid. p. 13-14). This re-
lates to the material and formal qualities of  spaces. Character thus adds 
atmosphere to topology and geometry, which Norberg-Schulz illustrates 
by referring to the use of  nouns and adjectives when describing an envi-
ronment.

In describing the character of  an environment, special attention needs 
to be paid to the boundaries, and particularly the lateral boundaries. 
“Similar spatial organisations may possess very different characters ac-
cording to the concrete treatment of  the space-defining elements (the 
boundaries)” (ibid. p. 11). Furthermore, the boundary encloses an inside 
from an outside, but it is the openings that connect them and determine 
the enclosing properties of  the boundary.

PORTER: THE PERCEPTION OF SPACE.2.3 

Where Rasmussen and Norberg-Schulz still discuss architecture and its 
perception in terms of  an architectural whole, as something more than 
the sum of  its parts, Tom Porter (1997) approaches architecture as the 
form of  the space that surrounds us. However his emphasis is on visual 
perception, as his book focuses on the use of  visual depiction as repre-
sentations of  architectural space.

Following the ecological psychology of  Gibson (1979), Porter uses 
a definition of  a situational and active perception based on movement. 
The richness of  architectural space then is disclosed through move-
ment. “When revealed along a continuous viewing route, successive spa-
tial diversity can exhilarate the human organism” (Porter 1997, p. 27). 
Movement is the way in which different and new sensations come to our 
sensory organs, providing them with stimuli that are processed in our 
brain. Furthermore, movement can come from the environment itself, 
like sounds or air currents, as well as from our intentional bodily move-
ments, for instance from looking around by turning our head. Also, the 
situational character of  perception belongs to conditions of  the environ-
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ment such as the weather or time of  day. “As a facet of  this experience, 
architectural space is subject to a whole series of  perceptual overlays” 
(ibid. p. 27). For instance, different atmospheric conditions have their im-
pact on how we perceive a building.

According to Ingold (2000), Gibson approaches the different sensory 
systems as being equivalent in their working. Of  course, the sensations 
of  vision differ from those of  touch, but the distinction between vision 
as neutralising and our other senses engaging is untenable. Porter (1997) 
follows the approach that perception is body-centred rather than the 
singular visual approach dominant in architecture. Despite his focus on 
visual representation, he does acknowledge the multisensory nature of  
architecture.

Similar to Norberg-Schulz, Porter (1997) discusses how our actions 
influence our perception of  a certain place. He uses the terms “tour-
ist” and “habitué” to explain how our being used to a building makes us 
move through and perceive the architecture quite differently. “In the first 
[kind of  movement] (called ‘tourist’) the architecture is new, prominent 
and strange; one is exploring, open and receptive, moving and experienc-
ing new things, investigating. In the second (called ‘habitué’) the architec-
ture is in the background, hardly noticed; one moves through it without 
the awareness of  the surroundings, thinking only of  a goal” (ibid. p. 44). 
Moreover, taking Ihde’s postphenomenological theory of  mediation into 
account, this dual account of  perceiving the built environment is actu-
ally part of  a continuum. A technological artefact—which a building is 
a kind of—can be perceived as the form it takes, but habituation makes 
it so that we embody it in our actions and perception. This embodiment 
relation, however, depends on the situation as well and thus is not valid 
all the time.

PALLASMAA: OVERCOMING A VISUAL BIAS IN 2.4 
ARCHITECTURE

Juhani Pallasmaa (2005) takes Merleau-Ponty’s phenomenology as a 
starting point to investigate perception in architecture. He starts from 
the premise that the human body is the centre of  the experiential world 
and our senses interact through our body. Furthermore, he takes on the 
same body-world relation from phenomenological philosophy. Body and 
world constantly redefine each other. “The percept of  the body and the 
image of  the world turn into one single continuous existential experi-
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ence; there is no body separate from its domicile in space, and there is 
no space unrelated to the unconscious image of  the perceiving self ” 
(ibid. p. 40).

Furthermore, it is our body that encompasses our senses and through 
it they interact with each other. According to Pallasmaa (2005), sensory 
experience—when we would use only one sensory modality—is unnatu-
ral. From his starting point of  a visual bias in architecture, he contends 
that, although the visual sense plays an important role, architecture is 
perceived through all of  our senses and not just vision alone. “Every 
touching experience of  architecture is multisensory; qualities of  space, 
matter and scale are measured equally by the eye, ear, nose, skin, tongue, 
skeleton and muscle. [...] Instead of  mere vision, or the five classical 
senses, architecture involves several realms of  sensory experience which 
interact and fuse into each other” (ibid. p. 41). In contrast to the pre-
viously discussed authors, Pallasmaa is the first to discuss the different 
sense modalities—as classified by Gibson: the visual system, auditory 
system, taste-smell system, basic-orienting system and the haptic sys-
tem5—in a more symmetrical way. Rasmussen departs from a similar po-
sition towards the body and the senses, but remains inclined towards the 
visual in his description. Norberg-Schulz analyses perception in relation 
to architecture in a very consistent manner, but with an implicit focus on 
the visual.

Following the embodied take on perception developed by Merleau-
Ponty, Pallasmaa (2005) also takes the mind, and the role of  memory, 
into consideration in addition to our sensory modalities. “An architec-
tural work is not experienced as a collection of  isolated visual pictures, 
but in its fully embodied material and spiritual presence. A work of  ar-
chitecture incorporates and infuses both physical and mental structures” 
(ibid. p. 44). Not only sensory perception, but our interpretation as well, 
further shapes our experience and understanding of  our world. Equal-
ly brief, Pallasmaa touches upon the role of  memory. “We remember 
through our bodies as much as through our nervous system and brain” 
(ibid. p. 43). He speaks of  “sensory thought”, but does not elaborate on 

5  Gibson (1966 1979) speaks of  perceptual systems rather than perceptual organs. “Sight, for 
instance, is not an effect of  the stimulation of  photo-receptors in the retina, coupled to processors 
in the visual cortex. It is rather an achievement of  a system that also encompasses the neuromus-
cular linkages controlling the movement and orientation of  the organs in which the receptors are 
located” (Ingold 2000, p. 261). It is not just our eyes or ears that pick up light or sound waves and 
our brains that process these stimuli, but also the muscles in our neck that turn our head towards 
the light or sound that help our body perceive its surroundings.
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what this means for him. Others, like Tim Ingold (2000), make a distinc-
tion between, for instance, hearing a sound and hearing the object that 
produces the sound. The same distinction is often made between seeing 
an object or seeing the light itself  reflecting from the object. We can say 
that a vaulted space sounds like a church, or even that we hear a church, 
but we can also describe the sound itself  as reverberating or loud or low. 
We can thus interpret a sound as the object which creates or reflects the 
sound we hear, or we can think of  the sound itself  and its qualities. It is 
probably the latter which Pallasmaa means by “sensory thought”.

However, Pallasmaa (2005) develops his more integrative approach by 
relating every other sense modality back to touch and the haptic sense. 
“All the senses, including vision, can be regarded as extensions of  the 
sense of  touch—as specialisations of  the skin” (ibid. p. 42). Further-
more, he often places this haptic approach in contrast to the ocular ap-
proach he distinguished in architecture. In this polarisation, sight is of-
ten associated with negative qualities such as “distancing”, “separation”, 
“isolation”, while touch is related with “nearness”, “intimacy” and “af-
fection”. In one of  his chapters, Ingold (2000) starts from a similar com-
parison between hearing and vision, and describes vision as objectifying 
and hearing as personifying. However, he concludes in a much more nu-
anced way. While Pallasmaa focuses largely on the contrast between sight 
and the other senses, Ingold concludes that such a distinction in terms 
of  experience is based on a misunderstanding in Western thought. He 
comes to the conclusion that the reduction of  vision as “a sensory mo-
dality specialised in the appropriation and manipulation of  an objectified 
world” (ibid. p. 287) has led to the opposite of  hearing, or any other 
sense modality. It is untenable for him to continue to study vision as ob-
jectifying and thus distancing while the other sensory modalities would 
supposedly bring us closer to our surrounding environment.

ZUMTHOR: ATMOSPHERE, SENSATIONS AND OBJECT 2.5 
PERCEPTION

As an example of  one of  the few contemporary architects who “height-
en the multitude of  sensory experiences” in their work, Pallasmaa (2005, 
p. 70) also names Peter Zumthor. Zumthor himself  describes this am-
bition as creating an “atmosphere” (Zumthor 2006). Often we get the 
atmosphere of  a building, a room, a place from our first impression, “a 
form of  perception that works incredibly quickly […] I enter a building, 
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see a room, and—in the fraction of  a second—have this feeling about it” 
(ibid. p. 13). Instead of  the more object-oriented theories of  perception, 
Zumthor approaches the issue in a more integrated bodily and emotional 
way. Of  course, when making the step to creation, he needs to translate 
the atmosphere in material components and compositions. But equally 
important, he gets an impression of  the lights, the kind of  sounds, the 
feel of  surface textures. “Can I achieve that as an architect—an atmos-
phere like that, its intensity, its mood? And if  so, how do I go about it?” 
(ibid. p. 19). The atmosphere of  a place is not the place itself, not the ob-
jects that are part of  the place, but the total of  its sensory qualities.

Similar to how body and world co-shape perception in (post)phenom-
enology, the atmosphere is both in the beholder as in the place itself. 
Zumthor (2006) describes the atmosphere of  an arcaded square, sum-
ming up the elements making up the place, the lighting conditions, the 
sounds, temperature, the feel of  the bench on which he is sitting. Take 
away the square and its atmosphere disappears as well. The atmosphere 
cannot just exist in the imagination, but is an inherent quality of  the situ-
ation of  him being in that place. Apart from the things themselves, it is 
also his mood, feelings and expectations at that time that make up the 
atmosphere.

We already mentioned Ingold’s (2000) critique on the apparent ob-
jectifying nature of  vision versus the personifying nature of  hearing. In 
light of  Zumthor’s notion of  atmosphere, Ingold’s critique also tells us 
something about the nature of  our perception. According to Ingold, vi-
sion is not more, nor less objectifying than hearing is—or any of  the 
other sense modalities for that matter6. “So busily preoccupied are we 
with all the things that vision reveals to us that we forget the founda-
tional experience upon which it rests. The process of  seeing in light is 
swallowed up by its products, objects of  sight” (ibid. p. 265). On a sym-
metric account, Ingold argues how the practice of  echolocation reveals 
just the opposite character of  hearing. Similar to seeing, sound can be 
perceived as objects rather than sounds in their own right. “Just as for 
the sighted, […] the presence and forms of  environmental objects are 
revealed through modulations in the array of  reflected light reaching the 

6  In fact, Ingold speaks of  “looking-and-listening” instead of  two distinct sense modalities. He 
argues how these “are better regarded as aspects of  one activity than as two distinct activities” (In-
gold 2000, p. 243-244). Following Gibson and Merleau-Ponty, he couples intentional motion to per-
ception. Our different sensory organs might be attuned to different sensations, but the patterns 
in light, sound, touch and smell in our environment are more or less equivalent (Ingold 2000, p. 
261-262).
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eyes of  a moving observer, so for the blind they are revealed through 
modulations in the array of  reflected sound” (ibid. p. 273). Our percep-
tion is, one the one hand, directed at distinct objects and their use, or 
possibilities of  interaction. We perceive these objects through the light 
their surfaces reflect, but also through the sounds they make or reflect, 
their shape we can feel through our hands, the smells they produce. On 
the other hand, we perceive lights, sounds, smells, tastes, textures and so 
on for their own qualities. It is this twofold notion of  perception that 
lies at the basis of  Zumthor’s atmosphere.

LEARNING TO PERCEIVE WITH AN 3 
ALTERED BODY

In the light of  the previously discussed authors, we shall also discuss 
the work of  John Hull, not so much an architectural theoretician, but 
because of  his detailed phenomenological description of  the built envi-
ronment from the vantage point of  becoming blind. Therefore, he adds 
to our understanding of  multisensoriality in architecture what he has 
learned in the process of  losing his sight and having to rely on his other 
senses.

John Hull, in his book Touching the rock (1990) with additions in On 
sight and insight (1997), gives an autobiographical account of  the proc-
ess of  becoming blind and how this alters his perception of  the (built) 
environment. Although he does not explicitly label it as being so, the way 
he analyses the transition of  losing his sight to becoming blind closely 
resembles a phenomenological analysis. His highly detailed descriptions 
of  his changing experience take both his body and his environment into 
consideration. We will further discuss his accounts of  his changing per-
ceptions as they will provide some insights concerning a more-than-vis-
ual understanding of  perceiving the environment. They will also give a 
first-hand account of  the perception that a person with a visual impair-
ment has of  his or her environment. His book also discusses the im-
pact on his social life and the theological consequences of  his becoming 
blind, but those are of  less importance to us here.

Hull (1990) describes how the loss of  one of  his sensory modalities 
step-by-step changes his world. At age 18, he lost his sight in one eye; 30 
years later, after a gradual process of  seeing less and less, he lost sight 
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in the other eye as well. But even at the time he could not distinguish 
any light any more, he still did not consider himself  as “being blind”, 
but rather as “a sighted person who cannot see”. In the first few years, 
visual memories (of  places he visited, faces of  people he met) formed 
a large part of  his experience in revisiting places or meeting people he 
knew before. But over time these memories faded and others started to 
emerge. “[The memories of  the blind adult] focus upon what his body 
experienced, or underwent. This is quite different from visual memory, 
because your body does not feel what your eye sees” (ibid. p. 138). His 
body has changed, but it still has to learn to interact with its environ-
ment, which in the process changes as well. Moreover, for Ingold, the 
“[powers of  perception] are rather cultivated, like any skill, through prac-
tice and training in an environment. For this reason they can vary from 
one individual to another, even within a single society” (Ingold 2000, p. 
283). This learning process takes its time, the time that Hull needed to 
“become” blind.

The alterations in Hull’s body, and thus also in the way he perceives his 
environment, were not only the gradual loss of  his sight, but the gradual 
embodiment of  his cane as well. “It is natural for people to regard the 
white cane as a sort of  walking stick. It is looked upon as something 
which gives support. It is not immediately thought of  as an instrument 
of  sense perception, as a way of  gathering information about the world” 
(Hull 1990, p. 38). The cane is also a way to extend his tactual7 world a 
little, which is otherwise limited to his body.

The learning process of  becoming blind was a reaction to his altered 
body, but his world also seems to have changed. Part of  it, the visual 
part, has simply disappeared. It is not as if  it went dark; it just is not 
there anymore. When a sighted person shuts his or her eyes, the objects 
that make up his or her (visual) world are still there for that person. For 
Hull, these objects have disappeared and others have taken their place, 
or the objects have changed themselves. For instance, concerning the cli-
mate of  his environment, “the wind has taken the place of  the sun, and 
a nice day is a day when there is a mild breeze. This brings into life all the 
sounds in [his] environment” (Hull 1990, p. 16). Aural and tactual quali-
ties make up his world now. But again, it took some time to learn to per-
ceive this new world in all its richness. In the beginning, the great variety 

7  In line with Loomis & Lederman (1986), we will use the term “tactual” to describe “what has to 
do with the sense of  touch”. This is comprises tactile, kinaesthetic and haptic perception, with the 
latter being a combination of  the two previous ones.
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in visual sensations in different places—more concretely office spaces—
did apparently not translate into the same variety when it comes to aural 
and tactual qualities. Later he found out that certain places do make a 
stronger impression as he mentions when richly describing a park visit in 
terms of  the sounds of  people, the wind he felt, the feeling and trajec-
tory of  the path he took, the dimensions of  the place, the handrails he 
touched, etc. The more he learns about his new world, the more he can 
distinguish between different places and even judge the pleasantness of  
being there, as he sums up in one of  the later sections entitled “Touch is 
beautiful” (Hull 1990, p. 175).

One of  the aspects of  Hull’s changed world is its size. Much of  his 
world is made up of  what is within reach of  his body, whether or not 
this includes his cane. With his haptic sense, he can still “look” for 
things, helped by his memory of  their position in previous encounters. 
But with sound, it is still different. Within a soundscape, he can still shift 
his attention to certain sound patterns within the whole. However, when 
the objects themselves stop making sound—because the wind drops 
or he stops walking and making sound with his cane and shoes—they 
disappear from his world. “Every point was a point of  activity. Where 
nothing was happening, there was silence. That little part of  the world 
then died, disappeared” (Hull 1990, p. 82). Therefore, rain discloses the 
auditive part of  his world in a way that most resembles the visual world, 
according to Hull. The sound that the raindrops make creates a sound-
scape in which every object has its distinct contour and position, all at 
the same time and constantly presented to him.

To summarise, Hull has put the process of  becoming blind over time 
into a very striking metaphor of  a cake. “One should not think of  the 
life of  a blind person as a cake which has had a slice cut out of  it. Rath-
er, it is like a smaller cake. It is experience as being intact, although the 
scope of  activity has in many ways become smaller” (Hull 1997, p. xii). 
Although in the beginning, not being able to see was experienced as a 
loss, it later became irrelevant in how his body and world relates, or more 
specifically how he perceives his environment.
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MULTISENSORY PROCESSES4 

Despite the many classifications of  sensory modalities, there is further 
evidence that however the classification is made, there is always some 
overlap. What we see in our environment is guided by what we pick up 
with our ears. Our vision informs our hands what objects to further in-
vestigate by touch. How we perceive our environment frontally through 
our eyes is further added to by what we hear coming from behind us. 
Unless a cup is made out of  clear glass, we can only see one side of  it. 
Nonetheless, we know the rest of  its shape by inference, as well as by 
touch when we grab it.

SIMILARITIES IN SENSORY MODALITIES4.1 

Ingold (2000) argues how looking and listening “are better regarded as 
aspects of  one activity than as two distinct activities” (ibid. p. 243-244). 
As already mentioned, for Ingold, perception is a skilled practice of  the 
body rather than a representational process in our head. He contends 
that “for sighted people, the eyes are as much a part of  the perceptual 
system for listening as are the ears part of  the system for looking. To 
that extent, vision and hearing are not so much disparate as interchange-
able” (ibid. p. 245). This conclusion comes in reaction to the more wide-
ly present dichotomy between vision and hearing, of  which Pallasmaa 
(2005) is a supporter as well. “There is an old and deeply held tradi-
tion that vision ‘objectifies’ and sound ‘personifies’” (Ihde 1976, p. 21). 
Therefore, Ingold (2000) follows Gibson’s (1966 1979) take on percep-
tion in stating that “of  course, the sensations of  vision are not the same 
as those of  touch and hearing. But the patterns in the flux of  sound, 
touch, and light from the environment, which specify the objects of  
one’s attention, may be strictly equivalent” (Ingold 2000, p. 261). Thus, 
our body handles different sensations in similar ways. This is one aspect 
of  multisensory perception: the (partly) disappearing borders between 
our senses on the level of  bodily interaction with the environment.
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PERCEPTION AS INTERACTING SENSORY MODALITIES4.2 

Another aspect of  multisensory perception is the mutual influence 
between the different perceptual systems. “[M]uch of  the history of  per-
ceptual research can be characterised as a “sense-by-sense” approach, in 
which researchers have focused on the functional properties of  one sen-
sory modality at a time. [...] [E]ven those experiences that at first may 
appear to be modality-specific are most likely to have been influenced 
by activity in other sensory modalities, despite our lack of  awareness of  
such interactions. Indeed, mounting evidence now suggests that we are 
rarely aware of  the full extent of  these multisensory contributions to our 
perception” (Calvert et al. 2004, p. xi). Our senses are integrated through 
the body, and through our body we try to make sense of  the whole of  
all the different sensations that we pick up in our environment. Ingold 
(2000) puts this as follows: “if  hearing is a mode of  participatory en-
gagement with the environment, it is not because it is opposed in this 
regard to vision, but because we ‘hear’ with the eyes as well as the ears. 
In other words, it is the very incorporation of  vision into the process of  
auditory perception that transforms passive hearing into active listening” 
(ibid. p. 277). What he means by this is that what we perceive aurally is 
guided by what we perceive visually and vice versa. The active take on 
perception as formulated by Gibson (1966) does not limit itself  to one 
perceptual system at a time. The active seeking out of  objects and af-
fordances in our environment takes place in vision, in hearing, etc. But 
even stronger, it takes place in vision and hearing at the same time, or 
any other combination of  sensory systems according to the situation. 
Not only what we see can guide our gaze towards an entity of  the envi-
ronment, but equally so, the sound an object makes can guide that same 
gaze as well. Ingold gives the example of  listening to a musical perform-
ance with the eyes shut or while looking at the orchestra at play. A sud-
den visually perceived motion by one of  the players may focus the audi-
ence’s attention to the sound of  that particular instrument in the whole 
of  the musical piece.

Examples to illustrate this interaction can be found in a number of  
illusions, such as ventriloquism in which the overemphasised head move-
ments of  the dummy attract the spectators’ visual attention more than 
the lip movements of  the speaker. The result is that the spectator as-
sociates the sounds of  speech with the dummy rather than the speaker, 
actually perceiving the sounds coming from the mouth of  the dummy. 
Another interesting example is the Parchment Skin Illusion (Jousimaki & 
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Hari 1998). By playing sound with different frequencies, persons rubbing 
their hands together perceived their hands as rougher and dryer while 
hearing high frequency sounds. Low frequency sounds made them feel 
their hands as smoother. Sound also plays a role in texture perception 
mediated by an object, such as a blind person perceiving floor texture 
through a cane (Lederman & Klatzky 2004).

The term multisensory as used by, among others, Calvert et al. (2004), 
is not quite the same as how the term is used by Pallasmaa (2005). For 
Calvert et al. it means the interaction between different sensory modali-
ties in the process of  perception. Pallasmaa, when stating that the built 
environment is intrinsically multisensory means that all senses are in-
volved in perceiving a building or a room in contrast to the large empha-
sis on the visual in architecture in general. Further in his book The eyes 
of  the skin, he still gives an account of  the role the distinct senses play 
in perceiving the built environment separated from each other. However, 
we need to nuance this statement a little. When putting the emphasis on 
haptics, rather than tactility, the interactional interpretation of  multisen-
sory perception is implicitly present. Furthermore, he states that every 
other sensory organ is actually a specialisation of  the skin, and thus all 
other sensory systems can be derived from haptic perception.

Jack Loomis and Susan Lederman (1986) define haptic perception as 
a combination of  tactile perception and kinaesthetic perception. Tactile 
perception then is mediated solely by variations in cutaneous stimula-
tion, which provides information by means of  receptors in the skin. 
The cutaneous sense can inform you, for example, of  the temperature, 
roughness or texture of  a certain material. Likewise, kinaesthetic percep-
tion is mediated by variations in kinaesthetic stimulation, which provides 
information about dynamic and static body posture by the relative po-
sitioning of  the head, torso and limbs. For instance, perception of  the 
length of  a rod held between thumb and index finger is informed by 
kinaesthesia. “The term haptic perception refers to tactual perception in 
which both the cutaneous sense and kinaesthesia convey significant in-
formation about distal objects and events. Most of  our everyday tactual 
perception and tactually controlled performance falls into this category” 
(ibid. p. 31.3).
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MULTISENSORY OBJECT CONSTANCY4.3 

One aspect of  multisensory perception that is of  further importance for 
the perception of  (architectural) space is object constancy. This has been 
investigated extensively for the visual system (Newell 2004). This is also 
the case in architectural theory. When Rasmussen (1959), and Norberg-
Schulz (1963) in his earlier work, discuss the perception of  architectural 
space, an important aspect is an attempt to discern defining elements 
in that space8. For instance, Rasmussen discusses surfaces in terms of  
convex and concave shapes and how this divides space into smaller ele-
ments. Norberg-Schulz departs from Gestalt theory to try and under-
stand perception of  space. However, Gestalt theory is a visual theory in 
its origins, and Rasmussen also writes in visual terms. On the other hand, 
“[i]t is becoming increasingly clear [...] that when the different senses re-
ceive correlated input about the same external object or event, informa-
tion is often combined by the perceptual system to yield a multimodally 
determined percept” (Vroomen & De Gelder 2004).

In the context of  non-visual perception by blind people, Newell 
(2004) finds another advantage of  understanding perception as mul-
tisensory. “Because our exploration of  the environment involves more 
than one modality, however, object constancy could as well be achieved 
through a multisensory representation of  objects. In this way, a change 
or reduction in information acquired through one sensory modality can 
be compensated for by information acquired through another modality” 
(Newell 2004, p. 123).

One explicit account of  multisensory object consistency can be found 
in Rasmussen’s (1959) limited discussion of  acoustics in architecture. 
When a space is enclosed by hard reverberating materials, and is visually 
perceived as such, it must also sound so. He states that it is not appropri-
ate to furnish such a space with some extremely sound-absorbent mate-
rial to reduce reverberation time and thus make the space auditorily flat. 
A space should thus be consistent throughout all sensory perception and 
form a coherent entity, visually as well as auditorily.

8  The more recent works in architectural theory tackling perception have moved away from ob-
jects in favour of  sensory qualities and “atmospheres” of  space. Even though solely objectifying 
approach may not have been satisfactory, it does remain an aspect of  perceiving architectural space.
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CONCLUDING REMARKS5 

We have adopted a postphenomenological approach to perception as a 
more general framework of  perception, apart from any a priori division 
in sensory systems. This framework will allow us to analyse some archi-
tectural projects, and how they were designed in terms of  how they are 
perceived by the designers, and the intended perception by future users. 
Since a classification of  perception based solely on the sensory organs or 
sensory systems remains a point of  discussion, especially in the context 
of  multisensory perception, we will depend on the cases under study 
to guide us in the discussion. Rather than putting this or that classifica-
tion of  the senses forward as a framework to analyse each case, we will 
depart from the cases themselves, which aspects of  perception and what 
sensory system and interaction between systems are put forward by the 
architects and user/experts involved.
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design processes in 3 
Architecture

Architecture is more than the built form. It is as much the process lead-
ing up to that building. Moreover, the way this process takes place also 
shapes the outcome. Therefore we will add to the previous chapter, 
which discussed how the built outcome is perceived, a discussion of  
how architects come to design that built environment. We will take as a 
starting point the representational artefacts that architects rely on to do 
so, and continue with how architects interact with and through those ar-
tefacts in their design activity. Until the building is completed, the design 
exists in the drawings, diagrams, photos and so on. Also, through those 
artefacts, the architects are able to record the building site and manipu-
late it in the setting of  their office. The different artefacts, as technologi-
cal objects, mediate the perception, cognition and actions that make up 
designing.

DESIGN REPRESENTATION1 

The design process takes place through a range of  representational arte-
facts. They facilitate and mediate the reasoning of  architects, the collab-
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oration with other professionals and the communication with the client. 
Models—of  which representational artefacts are a part—are an impor-
tant means of  reasoning, specifically in processes of  conceptual change. 
The models in these model-based reasoning processes are more than 
mere physical artefacts as they can also take shape in words, gestures 
and mental structures, among other things. We will first discuss the more 
common representations used in architecture to then discuss how they 
actually mediate the design when in use. Representations in architecture 
have a history not unlike the history of  the human body in architecture 
as discussed in Chapter 1, following similar developments in emphasis 
on visualisation and abstraction. More recent studies on representations 
in architecture depart from the actual situations of  use. Their visual bias 
has not been disproven, but is put in context. The representational arte-
facts are often part of  larger collectives of  which talk and gestures are 
also part, albeit of  a more temporary nature.

MODEL-BASED REASONING1.1 

In a more general context, but equally applicable to architectural design, 
Nancy Nersessian (1999) discusses the notion of  model-based reasoning 
as a form of  creative reasoning in scientific processes generating con-
ceptual change. Design reasoning has been formulated in terms of  “ill-
defined problems” or a “wicked problem” (Rittel & Webber 1973), while 
scientific reasoning is traditionally associated with argument and logic. 
But the latter is changing and the messier nature of  scientific processes 
is put forward more often (Latour & Woolgar 1986). Nersessian illus-
trates this further for conceptual change. The concept is often consid-
ered an important part of  (and even the generative part of) architectural 
design (Heylighen & Martin 2005), and therefore, Nersessian’s findings 
are certainly relevant in this context.

Although Nersessian (1999) discusses mental models in the first place, 
she later opens up her focus by adopting an environmental perspective 
of  cognitive processes, among these mental modelling (Nersessian 2005). 
One way in which the interaction between individual and environment 
takes place is through distributed representation (Osbeck & Nersessian 
2006) in which “representation, though traditionally tied to a dualistic 
ontology, when framed as practice may, as any practice, be construed as 
distributed or stretched over, not divided among thought, body, action, 
tradition, persons, artefacts, devices, and physical space” (ibid. p. 155). As 
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a result, a model can take information of  different formats (including 
linguistic, formulaic, visual, auditory, kinaesthetic) in its construction. She 
further puts forward three kinds of  model-based reasoning that can lead 
to conceptual change: analogical modelling, visual modelling and thought 
experimenting. The term model is used here “not in the logical sense of  
an abstract mapping of  things to terms, but in the analogical sense of  a 
structure intended as isomorphic to some aspect of  a physical system” 
(Nersessian 1999, p. 15). Analogical modelling relies on generic abstrac-
tion of  members of  specific classes of  physical systems. In architectural 
design, analogical modelling can be found in the development of  typo-
logical functional diagrams (e.g. in Neufert 2000). Visual modelling relies 
on visual perception and is supported by visual representations. Visual 
modelling can concern visually perceivable systems, but can equally con-
cern other systems such as flow lines. The examples in architectural de-
sign are paramount: perspective drawings, plans, sections, organisational 
diagrams, heat transfers in construction knots, etc. Thought experiment-
ing is a specific form of  simulation that can occur in other forms of  
model-based reasoning. It links conceptual and experiential dimensions 
of  human cognitive reasoning (by creating a simulative model and at-
tempting to integrate specific constraints). In demonstrating undesirable 
consequences of  a representation, this form of  reasoning can lead to 
representational change. “[The various forms of  model-based reasoning] 
are semantic reasoning processes in that the models are intended as in-
terpretations of  a target physical system, process, phenomenon, or situa-
tion. The models are retrieved or constructed on the basis of  potentially 
satisfying salient constraints of  the target domain. [...] Simulation can be 
used to produce new states and enable evaluation of  behaviours, con-
straint satisfaction, and other factors” (ibid. p. 21). These general findings 
about scientific conceptual change are relevant for architectural design, 
since the design of  a building equally involves interpreting a physical sys-
tem that must withstand gravitational forces, processes of  use, and per-
ceptual phenomena such as visual appearance.

A SHORT HISTORY OF REPRESENTATIONAL 1.2 
ARTEFACTS IN ARCHITECTURAL DESIGN

The role of  models and drawings in architectural design has shifted 
throughout historic periods. In the short history provided by Porter 
(1997), it becomes clear that representation forms an inherent tandem 
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with evolving architectural concerns and concepts. He goes back as far 
as ancient Egypt in his review of  architectural representations. Evidence 
for physical design representations being involved in the planning and 
making of  buildings can be traced back to early Egyptian architecture.

The main role of  physical representation in Classic and Gothic times 
was often the visualisation of  a design intention, be it to test aesthetic 
qualities (in the sense of  visual appearance) or communicating the shape 
of  the building or a building part to one of  the craftsmen or the cli-
ent. The basic concept behind Greek temples and Gothic cathedrals is 
an attempt to reach the perfect proportions, natural or divine, derived 
from the human body1. Therefore, the main architectural model was not 
a physical entity, but a set of  rules and mathematical and cabbalistic for-
mulas. The physical representations that ancient Greek architects used 
covered smaller building parts rather than a planning of  the full edifice. 
Full scale mock-ups, or paradeigmata, served as examples, e.g. of  capitals, 
for builders to repeat. Later, a kind of  perspective drawing was devel-
oped (mentioned in writings by Vitruvius, among other), which resulted 
in sophisticated optical corrections. Unfortunately, this technique was 
lost.

Still, according to Porter (1997), the Gothic building masters were 
in as little need of  an all-encompassing representation since they relied 
on proportional rules as well. Modular geometry then allowed them to 
project plans and sections directly into space. Existing buildings formed 
the main source of  knowledge about proportions and building elements. 
To help them in the building process and convey the message to the 
builders, partial drawings were made on tracing boards or plaster floors, 
or sometimes on vellum for smaller building elements. One example is 
the paper cut-out to convey vaulting rib patterns. Once the construction 
was finished, there was no further need of  those drawings and they were 
destroyed.

During the Renaissance, the architectural ambitions changed and ex-
ternal representations acquired a different, more crucial role. Renaissance 
architecture is based on a composition of  Classic Greek and Roman 
building components. To achieve and evaluate an aesthetic composition, 
a good visualisation method was key. “[Large prefabrications] were not 
used purely for structural experiments as in the Middle Ages, but as de-
sign aids in the visual orchestration of  mass and space” (Porter 1997, 
p. 12). These scale models still took a long time to create, but the in-

1  See Chapter 1.
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vention of  linear perspective provided a faster alternative. Together with 
developments in plan and section projection, linear perspective allowed 
the designer to quickly render a representation of  the design composi-
tion that was still close enough to a visual perception, albeit reduced to a 
static and monocular version. By the 17th century, an increasingly better 
understanding of  drawing techniques had reduced the role of  three-di-
mensional models to explanatory devices for clients who were not skilled 
at reading the drawing. Later on in the 19th century, the development of  
the orthographic system to coordinate the plan with the elevation and 
the section provided a means to unambiguously communicate design di-
mensions and building instructions and also replaced the three-dimen-
sional model as means of  communication. The institutionalisation of  
the architectural profession, together with the growth of  the print me-
dium secured the central role of  the drawing in architecture. “Aestheti-
cally, the architect became less concerned with the sculptural qualities of  
form and space and instead turned to designing in terms of  the pictorial 
nature of  facade and silhouette and, in communicating these concepts to 
others, even the ‘presentation model’ was to be superseded for a time by 
the ubiquitous ‘artist’s impression’“ (Porter 1997, p. 19).

gothic representation as building aids to cut the vaulting ribs Fig. 3–1 



Design Processes in Architecture

70

During the Modernist period, architects relied equally on drawing, but 
traded the pictorial qualities of  the linear perspective for the abstracting 
qualities of  the axonometric drawing. Similar to experiments in Cubism, 
architects chose the axonometric perspective to represent the totality of  
an architectural conception. The last perceptual quality still present in 
linear perspective—placing the spectator inside the scene—was being 
left in favour of  a distancing, abstracting drawing technique focussing 
on the object. A similar concern can be found in the preference of  Mod-
ernist architects for pure white, three-dimensional models made out of  
cardboard sheets representing a purist and uncluttered space.

But according to Porter (1997), the current emphasis on drawing as 
the preferred representation medium in architecture stems from the work 
by Archigram, or the projects of  the New York Five. The graphic quali-
ties of  the architectural drawing were explored to such an extent that it 
eventually influenced the style of  building. Some of  these drawings were 
later even considered works of  art in their own right. Other architects, 
like Peter Eisenman and Zaha Hadid, have built up a considerable reper-
toire of  “paper architecture” before their designs actually got built.

More recently, with the increasing use of  design software, the graphic 
approach to designing architecture has only been strengthened. Howev-
er, now the static drawing/physical model is being added to with the dy-
namic and interactive digital model. This allows a design to be presented 
in video (pre-rendered fixed path of  motion) and walkthrough (real-time 

constructed city scape in perspective by Jan vredeman de vries Fig. 3–2 
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interactive path of  motion) form (Spallone et al. 2012). These kinds of  
representations return to the linear perspective, but add motion back 
into the architectural model in an attempt to immerse the viewer again. 
Others consider the evolution in digital representations as only strength-
ening the modernistic objectification of  architecture (Pérez-Gómez 
2005). CAD software still relies on mathematical projection, just as the 
discussed drawing techniques of  linear perspective and orthographic 
projection; only, the software is much faster at it.

REPRESENTATIONAL ARTEFACTS IN CONTEMPORARY 1.3 
DESIGN PRACTICE

The history of  design representations in architectural design provided by 
Porter primarily focuses on presentation models and drawings. Hardly 
mentioned, for instance, is the sketch as used in the design process. This 
might have to do with the availability of  sources. It might be difficult to 
find physical traces of  representations, especially for the earlier time pe-
riods. But the same argument does not hold for the more recent times.

To learn about the role of  external representations in the design proc-
esses of  architects, we turn to the research field of  design cognition. The 
freehand sketch takes up a special place in this research, but findings 

Axonometric projection drawing of exhibition room by el lissitzky representing simultaniously Fig. 3–3 
all six sides of the room 
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about the cognitive processes and actions involved, and the role of  phys-
ical representations therein do not have to be limited to two-dimensional 
drawings. Three-dimensional models can take up the role of  a sketch as 
well (see, for instance, Lim et al. 2008).

According to Willemien Visser (2006), designing can be understood 
as the cognitive activity of  constructing representations (different ways 
to generate, transform, and evaluate representations). To come to this 
conclusion, Visser first distinguished between two main paradigms in 
cognitive design research.

The first paradigm, termed “symbolic information processing” (SIP) 
has been around the longest. This paradigm was mainly developed by 
Herbert Simon (of  which Simon (1969/1999) and Simon (1973/1984) 
are the most important in this regard) and considers design to be a par-
ticular kind of  problem2-solving. Design problems are ill-structured 
problems specifically, but acquire structure through applying problem-
solving strategies. Once a problem is well structured, it can be solved by 
using known and generally applicable procedures. Visser (2006) criticises 
this paradigm for its lack of  specificity with regard to design problems. 
Simon focuses heavily on the individual mental processes of  cognition 
while disregarding the creation of  representations as contextual. Fur-
thermore, once a problem has been structured, the designer relies on 
“recognition” of  procedural solutions rather than non-deterministic, 
analogous reasoning. Simon therefore overemphasises the importance 
of  systematic problem decomposition, while designers often engage in 
problem decomposition, albeit in a non-systematic way.

The second paradigm Visser (2006) discusses, and the main alter-
native to SIP according to her, is “situativity theory” (SIT), of  which 
Donald Schön (1983) is one of  the early investigators. Design in this 
paradigm is characterised as a “reflective conversation with the materials 
of  a design situation” (Schön 1992, p. 131). Rather than recognising an 
already present structure in a design problem, designers construct their 
own one in making representations. Since an architect, more often than 
not, works in an office environment, he or she is thus more involved in 
the making of  representations rather than the actual building. This situ-
ational conversation takes shape in the form of  naming elements in the 
representation, framing the problem, making a design move (making a 

2  “Problem” is defined as “someone’s mental representation of  their task” (Visser 2006, p. 107), 
rather than referring to a “difficulty” or “deficiency”.
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decision about changing the proposal) and reflecting upon the actions 
performed (Schön 1983).

After comparing the SIP and SIT paradigms, Visser (2006) concludes 
that they are not contradictory, but both add to the understanding of  
design activity by focussing on different aspects of  it. The SIP approach 
focuses on individual and mental activities, while the SIT approach in-
vestigates consequences of  interactions (between designers, or between 
designer and some form of  representation) and the role of  the environ-
ment, the social and cultural setting and the situation at hand. However, 
Visser further refines this by stating that the SIT approach offers more 
potential when it comes to analysing collective work, just because of  its 
attention to context and situation. Collective here denotes the engage-
ment in design both of  multiple persons as well as of  designers and ob-
jects such as design representations.

The definition of  designing that Visser eventually puts forward fo-
cuses on the creation of  representations as the main cognitive activity of  
the designer. “Designing consists in specifying an artefact, given require-
ments that indicate—generally neither explicitly, nor completely—one or 
more functions to be fulfilled, and needs and objectives to be satisfied by 
the artefact, under certain conditions expressed by constraints. At a cog-
nitive level, this specification activity consists in developing (generating, 
transforming and evaluating) representations of  the artefact until they 
are so concrete, detailed and precise that the resulting representation 
specify explicitly and completely the implementation of  the artefact” 
(Visser 2006, p. 116). In the case of  architectural design, architects thus 
work mainly through their representations of  the building to design. Al-
though the goal is the eventual building, its generation, transformation 
and evaluation all happen at the level of  the representation3.

3  In the specific case of  architectural design, this definition actually concerns the work done in 
the office environment. Site visits, both before construction (building plot, larger surroundings, pos-
sibly existing buildings) and during construction (partially constructed building) allow for evaluation 
and transformation of  the artefact itself, to the point at which is has been completed. However, in 
one of  the cases we study, we did also observe the translation of  the site and the existing buildings, 
after some initial visits, to specific representational media for further reference during the design 
process (see elaboration of  the Lille Town Hall case, Chapters 5-8).



Design Processes in Architecture

74

COLLECTIVES OF REPRESENTATIONAL ARTEFACTS1.4 

When Visser states that design is the construction of  representations, 
she means that designers do not re-present an independent reality (e.g. 
in the case of  architectural design, there is not even a physical building 
yet). The different representations are the architect’s reality. In the same 
line, Peter Medway (1996) concludes that designers construct a “virtu-
al building”. By their actions, architects bring representations of  many 
kinds into existence, whether or not they might lead to the construction 
of  a building. “Virtual conveys not just that the object is a simulacrum 
of  a real object but, more than that, that it almost might as well be real, 
that it is virtually as good as real” (ibid. p. 482). According to Medway’s 
observation of  architect’s practice, the notion of  virtual building is more 
than just an epistemological view of  the nature of  representation. It is 
actually a shared reality for every person participating in the design proc-
ess. While the intended building might have four floors and a steel con-
struction, the virtual building has four floors and a steel construction. 
Furthermore, the virtual building exists as a combination of  different 
representational artefacts. Knowledge about the virtual building is stored 
in drawings, but also carried by persons, and situationally in words and 
gestures. Not all knowledge is present in all representations; rather, it is 
unevenly distributed among them. Also, once an element has been added 
to the virtual building, by uttering a word or drawing a line on an ex-
isting plan, for instance, it has at least temporary legitimacy within the 
whole. It has to be accounted for in relation to other parts and aspects. 
However, under the form of  options, the legitimacy may still vary. The 
facade can be present in the design, but its material can still be under op-
tion, adding the different options to the virtual building in parallel. The 
facade-example further illustrates the variety in specificity between dif-
ferent parts of  the virtual building and of  one part in time.

The virtual building as observed by Medway is distributed over many 
representational media. Others have observed similar characteristics of  
designing. Schön (1983) stated that “drawing and talking are parallel 
ways of  designing, and together make up what I will call the language of  
designing” (ibid. p. 80). Medway also includes gesturing and distinguishes 
between verbal and written language. Even when discussing representa-
tions in their own right, some of  the most used in architecture: the plan, 
the section and the elevation are meant to be regarded as a whole. “Ar-
chitectural representations are not single images but groups of  images; 
[...] the full significance of  architectural imagery can best be recovered 
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set of elevation, plan and section by Albrecht Dürer Fig. 3–4 

models in a relation of ‘nextness’ by omA Fig. 3–5 
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within the serial context of  the group” (Blau & Kaufman 1989, p. 13). 
This grouping can be done in different ways: the orthographic set of  
plan, elevation and section is one of  the most common, but texts, im-
ages, computer models, etc. all can be involved in a group. Furthermore, 
according to Blau and Kaufman, the relations between representations 
can be geometric and dimensional as is the case for the previous exam-
ple, but can be temporal as well in their development during the design 
process, or thematic as in a typological study. The grouping (partially) 
overcomes one of  the specificities of  mediated perception4. Technologi-
cal artefacts (which physical representations in architecture are) have the 
ability to focus our perception, while at the same time shedding contex-
tual information. The relationships between the different representations 
“bind the images together into larger entities, that structure the subject 
of  the architectural representations as a whole” (ibid. p. 14).

Albena Yaneva (2005a) has reached a similar conclusion about archi-
tectural representations. Her findings rely on the long-term observation 
of  architects at work, rather than an analysis of  the remaining artefacts 
such as drawings, models or textual descriptions. Furthermore, her fo-
cus has been on the creation of  working models/sketches, and not so 
much on the presentation models/drawings. What she calls the “archi-
tectural model” has much in common with the virtual building described 
by Medway. The architectural model assembles all the constraints as well 
as all discussions, debates and research indispensables. She further con-
siders the model as a fixation of  agreements creating a common world 
for the involved actors. “A model becomes possible only because it can 
bring under its one ‘roof ’ a distinct assembly of  parties and weld them 
together into a new and consistent unit” (Yaneva 2005a, p. 531). But the 
model does not only assemble; it is itself  an assemblage of  drawings, 
physical and digital models. However, in her observations, she found that 
the relationships between these representational media are not temporal, 
logical or causal, but can only be described in terms of  adjacency. The 
representations cannot be deduced from each other, nor do they possess 
a common source. When in one of  the drawings, for instance, a struc-
tural column is displaced, it will not immediately trigger a change in the 
circulation schematics. Being in a relationship of  physical “nextness”, 
every representation extends and prolongs the others, and together they 
shape the building. In this nextness and through a continuous and cumu-
lative process of  adding, re-adjusting, displacing, staging and re-staging, 

4  See Chapter 2.
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the models shape the building. “The building never derives from ‘one 
definite and huge realistic model of  the whole’, from a universe. Instead, 
a building comes from ‘many’ requirements, issues, claims, considera-
tions and potentials; that is, a dissipative entropic entity. It derives from 
a multiplicity of  models that are all additive. Their adventurous relations 
‘obtain the building’. [...] The building is a multiverse” (ibid. p. 535).

A TAxONOMY OF THE REPRESENTATIONS 
MADE BY ARCHITECTS

Porter (1997) gives a comprehensive overview of  the different 
kinds of  representations architects produce in order to visual-
ise, communicate and support their design. These range from 
more abstract diagrams over projective drawings to full three-
dimensional models (physical or virtual).

Conceptual diagrams are used to represent the designers’ in-
tentions for how the built form will be used, relate to its wider 
environment, be constructed, behave over time, etc. Analytical 
diagrams are used to visualise constraints of  the building site 
and programme of  use. Functional diagrams, e.g. organisational 
diagrams, identify activities, the space they need, and how they 
relate to each other. Schematic diagrams get closer to the de-
sign form of  the building, annotated to explain, among others, 
orientation, air flows, influx of  daylight and organisation of  
technical installations. Operational diagrams aid the architect in 
representing changes over time, for instance, the construction 
of  certain building knots, or how the building can be manipu-
lated by its inhabitants. Flow diagrams also represent changes 
over time, but specifically how people are expected to move 
through the building.

In elaborating the conceptual diagrams concerning the form 
of  the building, the set of  orthographic projections of  plan, 
section and elevation are a widespread representational artefact. 
Being projections, they are of  an abstract nature and quite lim-
ited when standing on their own (outside their use situation): 
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“[The plan, section and elevation] can only convey physi-
cal dimensions because they disregard any dynamic rela-
tionship in terms of  distance from the object, movement 
around it and our viewing inclination” (Porter 1997, p. 90). 
These drawings are mostly drafted as monochromatic line 
diagrams, but a rendition of  textures and projections of  
shadows to improve legibility and a sense of  depth are not 
uncommon.

The axonometric and isometric projections are draw-
ings that can create the illusion of  three-dimensionality. 
The information of  plan, section and elevation can thus be 
combined. However, that information becomes distorted, 
especially in the case of  a curvilinear design. Although the 
third dimension can be inferred from them, they cannot be 
considered analogous to visual perception. One step closer 
to visual perception is the linear perspective. This form of  
representation adheres to the perceived convergence of  par-
allel lines towards the horizon. Therefore it is used to create 
more pictorial images. Still, the perspective drawing should 
not be mixed up with actual visual perception. “[R]estricted 
to a single, static view, perspective is strictly valid for a one-
eyed perception—fixed by its monocular co-ordinates” (ibid. 
p. 104).

The advantage of  the physical scale model over the 
drawing addresses the static monocular projections used for 
drawings. The model can be viewed from different angles 
and provide the designer with a true three-dimensional ob-
ject to evaluate and manipulate. Virtual models in built-in 
CAD programs pose a further possibility to make models 
dynamic, not only in their use, but also in their own struc-
ture. Porter describes their use for making video montages 
of  virtual walkthroughs. Furthermore, they can also be pro-
grammed to simulate certain actions or reactions to envi-
ronmental influences, for instance, the simulation of  shad-
owing over the course of  a day.
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MEDIATION IN THE DESIGN PROCESS2 

Models, often in the form of  physical representations, play an important 
part in the design process of  architects. They institute a form of  rea-
soning and shape collaboration. In architectural design, models can take 
the shape of  diagrams, orthographic projections, three-dimensional scale 
models, or exist as a virtual data set made visible in perspective render-
ings (Porter 1997). These models, as technological artefacts, take a role 
in our perception of  a design project, our actions such as design deci-
sions, and our cognition as supporting our memorising of  constraints. 
Evans (1989) says the following about the architectural drawing, in par-
ticular projective drawings: “In architectural drawings, the projectors 
are not only perpendicular to the sheet of  paper but also perpendicular 
to the major surfaces of  the building drawn on it. Buildings are often 
rectangular, so aligning their surfaces with the surface of  the drawing 
seems a sensible thing to do; yet this convention of  imaginative vision 
also helps keep them that way. [...] It is a powerful, conservative, forming 
agency” (ibid. p. 25). The agency of  the drawing affects how we perceive 
a building, as well as our (cognitive) actions as it hints towards designing 
orthogonally.

MEDIATION OF PERCEPTION2.1 

When it comes to perception, designing in architecture has been stud-
ied as a visual activity. Sketches, models and drawings are analysed as 
visualisations, be it as representations of  visual perceptual qualities (e.g. 
perspective renderings) or functional qualities (e.g. an organisational dia-
gram) (Porter 1997). Further, the concept of  backtalk as introduced by 
Schön (1983) has proven to be a powerful means to understand design 
activity and the use of  physical representations, especially the sketch. 
Others have developed this, building on Schön’s analysis. Suwa and Tver-
sky (1997) further divided the analysis of  a sketch’s backtalk into three 
questions concerning the kinds of  interactions architects have with their 
own sketches. They found an answer to the first question, “How do ar-
chitects see sketches?’ in the work of  Gabriela Goldschmidt. The second 
question, “What do they draw?” could be answered by the taxonomy of  
representations that Porter (1997) made. They themselves formulate an 
answer to the third question, “What do they see in sketches?”
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Suwa and Tversky (1997) define four aspects that play a role in inter-
preting a drawing: emergent properties5 (or depicted elements, such as 
spaces, things, shapes and angles), spatial relations, functional relations 
and background knowledge. According to them, emergent properties and 
spatial relations are inherently visual features in the sense that architects 
can see them in their sketches. Functional relations are more abstract 
and denote interactions between spaces, elements, use, etc. Background 
knowledge refers to domain knowledge about structures and materials 
related to functional and spatial arrangements, standards about aesthet-
ics and preferential evaluation, and knowledge about the social and en-
vironmental context of  the design. Architects thus see in their drawings, 
on the one hand, the visual qualities of  the emergent properties and spa-
tial relations; on the other hand, they can attribute functional relations to 
those elements.

Goldschmidt (1991) builds further on the notion of  backtalk. Accord-
ing to her, designing is a back and forth between two kinds of  seeing. 
“It is [...] proposed to refer to the (pictorial) reasoning evident in inter-
active imagery at the time of  sketching as consisting of  two modalities. 
The designer is ‘seeing as’ when he or she is using figural, or ‘gestalt’ 
argumentation while ‘sketch-thinking’. When ‘seeing that’, the designer 
advances non-figural arguments pertaining to the entity that is being de-
signed. The process of  sketching is a systematic dialectics between the 
‘seeing as’ and ‘seeing that’ reasoning modalities” (Goldschmidt 1991, 
p. 131). She clarifies these two concepts further through the accounts 
of  two designers. In one account, the designer “saw that” the qualities 
of  the footprint were inadequate for a good architectural space. He also 
“saw it as” a labyrinth lacking a clear centre, direction or axis.

In a later paper, Goldschmidt (2003) further investigates this backtalk, 
specifically concerning self-generated sketches. When sketching, design-
ers have a representational repertoire of  conventional symbols, but also 
can invent new ones when needed. When studying the sketching activ-
ity of  a child (but also applicable to the sketching process of  design-
ers), she found that “the additional, invented features were clearly inten-
tional, although their inclusion in the construction may not have been 
premediated” (Goldschmidt 2003, p. 74). These invented features have 
an intentional origin, but their eventual relationships with all other draw-

5  By describing the depicted elements in a drawing as “emergent properties” of  the drawing, 
Suwa and Tversky (1997) want to emphasise the mediating role of  the drawing when reading it. A 
drawing is thus not a neutral intermediary between the person drawing and the person reading the 
drawing.
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ing elements cannot be known and will only emerge in the interpreta-
tion afterwards. The same goes for the more conventional features of  a 
drawing. “When a sketcher [...] starts sketching, he or she often has only 
a vague and rudimentary idea of  what is about to be represented. As 
the activity of  sketching proceeds, new (graphic) relationships are cre-
ated on the sketching surface. If  the sketcher is attentive to them, he 
or she may see in them clues to further meanings that can be read into 
the representation” (ibid. p. 78). The after-the-drawing argumentation 
helps the designer build “a stronger rationale for his or her emerging 
story, or interpretation, through multilayering” (ibid. p. 79). Goldschmidt 
also states that architects go through a similar process when looking at 
reference images, but the self-generated sketch has the advantage of  al-
lowing to test the ideas, not just generate them. Furthermore, sketches, 
in contrast to hard line drawings, are more ambiguous because they are 
often incomplete and inaccurate. “Designers make sketches because the 
sketch is an extension of  mental imagery, and therefore has the freedom 
of  imagery to retrieve previously stored images and to manipulate them 
rapidly. At the same time, because it leaves a hard trace of  these images 
on a visible surface, and because this is an additive process, the sketch-
ing surface soon contains unforeseen configurations and relationships 
among the graphic components” (ibid. p. 88).

Goldschmidt’s description of  how architects look at their draw-
ings has much in common with Ihde’s description of  perception6. The 
process of  backtalk that Goldschmidt describes through multilayering 
is similar to the concept of  multistability that Ihde describes. Through 
the creation of  different stories emerging in the macroperceptual rela-
tion between the sketch and the person perceiving the sketch, the de-
signer perceives more than what was intentionally drawn (from mental 
imagery as Goldschmidt states). What is perceived emerges in the re-
lationship between the drawing and the person looking at it and is thus 
mediated by the context of  the situation. The alternations in perception, 
called multistability, occur when the macroperceptual framework alters, 
something that Goldschmidt describes through the alternation between 
“seeing that” and “seeing as”. These alternations are in fact the kind of  
alternations in macroperceptual framework that Ihde finds leading to 
multistability in perception.

Further, Ihde discusses mediation of  perception in terms of  reduc-
tion and amplification. The physical representations that architects pro-

6 See Chapter 2.
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duce, such as drawings and sketches but also three-dimensional models, 
mediate how the design that exists in the collection of  these representa-
tions is perceived. One such representation takes out a part of  the de-
sign, reducing the totality, but at the same time amplifying certain aspects 
of  it. It is via the representational artefacts that designers experience the 
design, and the different relations of  mediation that Ihde discusses ap-
ply to this particular situation as well, be it that certain types of  relations 
might be more easily recognised in certain types of  representations. The 
perspective renderings might be less present as such by mimicking as 
much as possible visual perception, and we might thus engage into an 
embodiment relation more easily with them than with the more abstract 
plan. The plan on the other hand is much more present as such since we 
need to interpret it in order to perceive the design via it. The additions 
to a three-dimensional model, which are the result of  calculations done 
by the computer and not so much explicitly by the designer, add to the 
overall perception of  the design, but are not necessarily perceived con-
sciously. They and the designer remain in a background relation. Lastly, 
when the drawing is appreciated by the designer for itself  and, e.g. its 
graphical aesthetics, both are in an alterity relation. Again, those relations 
are part of  a continuum and each representational artefact can be part 
of  any of  the above relations more or less depending on the situation.

Most physical representations in architecture are meant to visualise 
one or more aspects of  a design. Since visualisation is such a common 
tool for architects and is easily applicable to test visual qualities (e.g. per-
spective drawings), it is understandable that a visual bias is present in 
the practice7. Research into the design process that tackles aspects of  
perception thus mainly takes visual perception into account. For in-
stance, the haptic act of  drawing a line is hardly considered, although, 
e.g. Goldschmidt (2003) states that drawing itself  is a form of  reason-
ing in its own right. Also, what has been stated above concerning the 
multistability through alternations in macroperception that make up 
backtalk can also be applied to microperception. Because of  the visual 
nature of  most representational artefacts used in architecture, percep-
tion of  the design can be found to be reduced and amplified to just that, 
its visual qualities. But the three-dimensional models in particular can be 
perceived haptically as well. Thus, backtalk can also occur in alterations 
of  microperception. A model intentionally constructed to test shadows 
can be picked up and interpreted for its haptic qualities like balance, too. 

7 See Chapter 1.
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Developments in this direction might open up new ways of  accessing 
the reality which is a design. “[Ihde] shows [...] how transformations of  
microperception affect macroperceptual ways of  seeing8. But mediations 
also have hermeneutical implications for the macroperceptual level. Ar-
tefacts help to shape human interpretations of  reality not only because 
they play a role in interpretive frameworks, but also because of  their role 
in sensory perception, which determines the very possibilities human be-
ings have for interpreting reality” (Verbeek 2005, p. 132).

MEDIATION OF ACTION2.2 

Similar to perception9, Verbeek (2005) discusses how objects mediate 
our actions as well. To this end, he builds on the work of  Latour (main-
ly Latour 1993, 1999) and his actor-network theory. The actants in this 
work are both human and non-human. Furthermore, they are not free-
standing entities that can engage in relations, but rather emerge in the 
networks that exist between them. According to Latour, modernity has 
led to taking apart the humans and non-humans and negating the com-
plex networks that connect them, studying human-human interactions 
and object-object relations apart from each other. Verbeek (2005) then 
summarises Latour’s ambitions as follows: “Humans and non-humans 
are just as bound up together in our culture as they are in others; there-
fore, Latour concludes, we need to study our technological culture simi-
larly to the ways that anthropologists study other cultures. This means 
studying how the networks of  relations between humans and non-hu-
mans develop and unravel. In order to understand our culture, we must 
trace out both the process of  purification and that of  hybridisation; we 
must understand how hybrids arise and why they are not seen as hybrids” 
(ibid. p. 154). The architect’s office is part of  such a technological culture 
and can thus be studied similarly. In architectural theory, the mentioned 
purification of  the drawing and the person drawing it can be observed 
as well. For instance, Blau and Kaufmann (1989) take the architectural 
drawing as a point of  departure for their analysis without much discus-
sion of  its creation. Lawson (1994) starts from the designer and his or 
her mental processes, of  which the drawing is merely an externalisation 

8  Or, feeling, hearing, smelling for that matter.
9 See Chapter 2.
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after the act. Schön’s (1983) analysis, on the other hand, contributes as 
much agency to the drawing as to the designer in the act of  designing.

The intertwining of  humans and non-humans that Latour draws at-
tention to is made clear through the concept of  “technical mediation”. 
Objects are not simply neutral intermediaries to help a person in his 
or her actions, they mediate those very actions. Latour identifies four 
meanings of  mediation that Verbeek (2005) uses to elaborate on me-
diation10: “translation”, “composition”, “reversible black-boxing” and 
“delegation”11.

One way in which mediation shapes actions when objects are involved 
is through translation of  a programme of  action. The term “programme 
of  action”, to preserve symmetry between humans and non-humans, can 
be roughly understood as the intention of  humans or the function of  an 
object. When multiple actants are involved, their subsequent programme 
of  action is transformed, or “translated”. When we apply this to the situ-
ation of  an architect explaining a design to, e.g. a client, we could say 
that the architect’s programme of  action is to convey the spatial con-
figuration of  different building elements to a second person. However, 
words alone are not able to explain the complexity of  the matter and the 
architect takes a plan he or she has drawn previously. Now, the client can 
see in two dimensions what the architect tried to explain. Therefore, the 
programme of  action of  architect and plan together are different than 
the previous one. Now the architect can point out, for instance, the ele-
ments he or she was only able to talk about before and the drawing adds 
the two-dimensional configuration to the explanation. But the drawing’s 
programme of  action has also changed: from visualising a spatial con-

10 See Chapter 2 for his explanation of  the mediation of  perception.
11  For his elaboration of  mediation, Verbeek (2005) builds mainly on Ihde’s postphenomenology 
and Latour’s actor-network theory. “It must be admitted, though, that in wanting to overcome the 
dichotomy between subject and object by referring to their mutual engagement, classical phenom-
enology does not deny the existence of  the poles but takes them as the point of  departure for its 
analysis. That problem, however, is overcome in the postphenomenological perspective pursued in 
this work. This perspective comes much closer to Latour’s perspective on the relations between 
humans and non-humans. It deals with subjects and objects, not as pregiven entities that assume 
relations with each other, but as entities that are constituted in their mutual relation. Human beings 
are what they are by virtue of  the way in which they realise their existence in their world, and their 
world is what it is by virtue of  the way in which it can manifest itself  in the relations humans have 
to it. Thus postphenomenology does not draw a line between poles, but rather lets poles emerge 
from the line that constitutes them”(Verbeek 2005, p. 163). Although Latour takes a stance against 
phenomenology by stating that phenomenology does not solve the actual subject-object dichotomy, 
it only places itself  in between, Verbeek found postphenomenology to be compatible, as Ihde also 
recognises this critique on phenomenology and finds a solution to overcome this in the pragmatist 
philosophies.
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figuration to the situation where the architect’s pointing and naming add 
a legend on how to read the drawing. “The original program of  action 
is thus ‘translated’ or ‘transformed’ in the technical mediation into a new 
one. Both the gun [drawn plan] and the person [architect] change in the 
mediated situation” (Verbeek 2005, p. 156). Verbeek also draws a parallel 
with translation of  perception discussed in postphenomenology, espe-
cially in terms of  hermeneutical mediation of  perception, which consists 
of  reduction and amplification. Similarly, translation of  a programme of  
action occurs through making certain actions more accessible and others 
less favourable or even impossible. Therefore, Verbeek introduces the 
terms of  “invitation” and “inhibition” of  actions to discuss how arte-
facts can mediate our actions.

Mediation involves several actants, a quality that Latour makes clear 
using the term “composition”. “Mediation appears to be a matter of  hy-
brids rather than of  pure humans and pure objects. These hybrids arise 
in the form of  complexes of  humans and technologies” (Verbeek 2005, 
p. 156). The architect and the plan in the previous example is such a 
hybrid. Latour places the forming of  hybrids on two axes. Association 
is the dimension where the forming of  compositions is localised and 
substitution is the dimension of  the translation of  programmes of  ac-
tion. New compositions with other actants can emerge to change the 
programme of  action of  the hybrid in a more favourable situation. To 
continue our example, the architect might bring in a section drawing to 
explain the differences in ceiling heights of  the building under discus-
sion, something that the client had trouble understanding with only a 
plan and a verbal description. By entering a new association and expand-
ing the hybrid, the programme of  action is translated from explaining 
the organisation of  a plan into also explaining the spatial implications 
of  different ceiling heights. Once a hybrid between humans and/or non-
humans is formed, it often becomes hidden. Latour calls this “reversible 
black-boxing”.

For Verbeek (2005), the more important meaning of  mediation is 
“delegation”. A programme of  action can be inscribed into an artefact. 
By using the term “inscription”, the symmetry between humans and 
non-humans is retained as it is not so much a human imposing his or her 
will onto an object, but rather working with the object’s characteristics 
to delegate the desired programme of  action. A typical example from an 
architect’s design process could be the delegation of  certain calculations 
to a CAD program. While the architect draws out the shapes of  the dif-
ferent spaces, the CAD program calculates rudimentary shadows. The 
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meticulous task of  rendering these shadows has been delegated to the 
computer. When we again take the example of  drawing a plan, the task 
of  drawing straight lines with a steady hand has been mediated to the 
ruler used for that. At the same time, technologies promote a particu-
lar use of  the inscribed actions. “Technologies, as it were, can implicitly 
supply their own user’s manuals. They co-shape the use that is made of  
them; they define actors and relations between actors, and share respon-
sibilities and competencies between humans and things” (Verbeek 2005, 
p. 160). As much as humans can inscribe actions in non-humans, the 
latter can prescribe actions to the former. The script that has been put 
into an artefact can then be followed, partially followed or ignored by 
the users. That delegation can work in two ways is for Verbeek key to 
the concept, stressing it even further than he found in Latour’s work. 
“Creating conceptual space for delegations by non-humans to humans 
is highly important, for it makes it possible to observe more in artefacts 
than only what is delegated to them, or inscribed in them, by humans. 
In many cases, that is, things do much more than humans intend. [...] 
Delegations by non-humans to humans, on the contrary, form one of  
the ways in which artefacts can mediate the actions of  humans” (ibid. p. 
170). Here, Verbeek also sees a parallel with Ihde’s concept of  multist-
ability12. Delegation can then help to explain Evan’s (1989) observation 
of  the relationship between the two-dimensional orthogonal drawings 
easily made with ruler and paper and the often two-dimensional and or-
thogonal qualities of  spaces in architecture.

MEDIATION OF COGNITION2.3 

The cognitive processes that play a role in design are not taking place 
just in the heads of  designers, but are distributed over, and thus also 
mediated by, the numerous representational artefacts produced over the 
course of  a design process. In this regard, Remko van der Lugt (2005) 
describes four kinds of  mediation by sketches. Furthermore, represen-
tational artefacts are not just a mere externalisation of  mental imagery 
processes. Edwin Hutchins (2000; and Hutchins & Klausen 1996) devel-
ops the notion of  distributed cognition to explain how the environment 
at large plays a crucial role in cognition.

12 See Chapter 2.
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Cognitive processes are not limited to mental processes, or to one 
individual. Rather they are distributed firstly across the members of  a 
social group; secondly, they involve coordination between persons and 
a material or environmental structure; and thirdly, they are distributed 
through time (Hutchins 2000). For instance, memory can be distributed 
over members of  a social group as a distribution of  representations. The 
work of  science is regarded as cognitive and distributed over scientific 
communities and is shaped by their communication media. The material 
environment takes it role in supporting memory as well, but cognitive ac-
tivity can also be organised in the material world so that the environment 
becomes a computational medium. “Cognitive artefacts are involved in 
a process of  organising functional skills into cognitive functional sys-
tems” (ibid. p. 8). By writing down a number to read it later or to per-
form a mathematical transformation on it, our memory is not amplified. 
“Rather, [we] are using a different set of  functional skills [the writing] to 
do the memory task” (ibid. p. 7). Lastly, the environments of  humans are 
artificial and develop over time. “Humans create their cognitive powers 
in part by creating the environments in which they exercise those pow-
ers” (ibid. p. 9). In order to account for our cognitive processes, it is not 
sufficient to refer to what goes on in our heads alone, but we need to 
consider the roles of  the social and material world as well.

The way in which cognition is distributed over the social and the ma-
terial environment is through the propagation of  a representational state 
across representational media (Hutchins & Klausen 1996). These repre-
sentational media are located in individuals, in speech between individu-
als and in the physical structure of  the environment. “Every represen-
tational medium has physical properties that determine the availability 
of  representations through space and time and constrain the sorts of  
cognitive processes required to propagate a representational state into 
or out of  that medium. Changes in the medium of  representation of  
task-relevant information or in the structure of  representations within 
a particular medium can therefore have important consequences for the 
cognitive conduct” (ibid. p. 19). The artefacts and objects present in a 
design situation thus mediate the cognitive processes taking place in that 
situation. Hutchins and Klausen (1996) discuss how access to informa-
tion, the trajectories of  information, information storage and computa-
tion are all distributed and thus mediated by the different representa-
tional media.

In his discussion of  different “kinds” of  sketches, different relation-
ships between designer and sketch in a use situation, Van der Lugt (2005) 
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actually describes four kinds of  mediation of  cognitive activities taking 
place in design: the “thinking sketch”, “talking sketch”, “prescriptive 
sketch” and “storing sketch”. With the “thinking sketch”, he refers to 
the cyclical process of  re-interpretation between an individual designer 
and his or her sketch; and the process of  testing, or tailoring a general 
description to a specific depiction. The “talking sketch” takes up a role in 
communicating design ideas to other designers for re-interpretation, but 
now between multiple designers and the sketch which forms a shared 
visual context. The “prescriptive sketch” communicates a more stabilised 
design proposition for execution. Lastly, the “storing sketch” provides 
easier access to earlier design ideas that have been depicted before.

Christopher Le Dantec (2010) points out that (in design) the situated 
character of  distributed cognition also means that the representational 
media are not fixed, but are constantly changing according to the needs 
of  the moment, as the design evolves. “While distributed cognition ac-
counts for the use of  media in the environment as part of  the cognitive 
system, it does not account for the evolution of  how those media are 
used over time. [...] [Nersessian] considers ‘cognitive artefacts as material 
media possessing the properties of  generating, manipulating, or propa-
gating representations’ (Nersessian 2006), she demonstrates that these 
media are not fixed tools but are constantly being re-purposed or re-de-
signed in ad hoc response to problems that arise in their context of  use” 
(Le Dantec 2010, p. 210). He illustrates how in a design meeting, a plan 
serving as shared document between architect and client is a dynamic 
external representation as it gets updated and altered over the course of  
the meeting.

COLLECTIVE DESIGN AND THE 3 
INVOLVEMENT OF USERS(/ExPERTS)

Designing in architecture is not the exclusive domain of  the single mas-
termind as portrayed by, e.g. Lawson (1990), but more often involves 
many different persons: collaboration between multiple designers, col-
laborations with other professionals, or the involvement of  users. In this 
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work, we are interested in the involvement of  user/experts13 and shall 
therefore briefly discuss design as a collaborative activity.

For Bucciarelli (1984 1988), the design process is inherently social and 
the design is a social construct residing in the produced representations 
and the participating designers’ interpretations. “Design is a social proc-
ess, i.e. if  we ask ‘What is the design?’ at any time in that process my 
response would be, following Durkheim, that it exists only in a collective 
sense. Its state is not in the possession of  any individual to describe or 
completely define, although participants have their own individual views, 
their own images and thoughts, their own [sets of  physical representa-
tions] which they construe as the design” (Bucciarelli 1988, p. 161). In 
order to study design defined as social process, he used participant/ob-
servation in an engineering design firm and followed individuals, ad hoc 
meetings, teams and formal meetings and the artefacts produced. Be-
cause of  this view on the design process, he also redefines what design 
is. For him, there is not “the” design, not even the artefact (in the case 
of  architecture that is the building). Rather, the design is an ever fluctu-
ating process of  which the building, the different representational arte-
facts and the different individuals’ opinions are all parts.

Keith Murphy (2005) analyses designing as “collaborative imagin-
ing”, which is “a social, jointly-produced activity in which the objects of  
thought are created and manipulated in the shared space of  face-to-face 
interaction” (ibid. p. 113). Talk, gestures and objects are taken into con-
sideration when studying this collaborative imagining. Furthermore, the 
objects of  imaginary thought are not limited to an individual’s mental 
images, but can take shape (partly) in the material world as well. As such, 
he also describes collaborative imaging as “perceiving in the hypothetical 
mode” (ibid. p. 139). The real world things that make up for imaginary 
thought can be as cursory as a gesture or verbal utterance of  a building 
element, but can also be fixed in a drawn line on a plan. “Imagining is ac-
complished not just by one architect who reports her ideas to the team, 
but by a group effort in which the architects use each others’ talk and 
gestures, as well as the architectural drawing, to structure new instan-
tiations of  the imaginary [building] being discussed” (ibid. p. 140). Once 
such word or gesture is uttered, it becomes part of  the enacted building. 
Others take it up consistently in their perception of  the design at the 
moment. Collaborative imagination is thus a cognitive and perceptual 

13 See Chapter 1.
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process mediated by the material environment taking shape in the inter-
action between different designers and designers with their drawings.

Collective design situations do not only occur between multiple de-
signers, or other professionals with complementary expertise. At times, 
architects also rely on their clients or future building users to inform 
their design. And while (in the past) multiple methods have been de-
scribed to involve users in the design process under the name of  par-
ticipatory design (e.g. for architecture by Henry Sanoff  and Christopher 
Day), these departed from the fixed roles of  architect and user with the 
former in charge of  the design, but allowing the latter to share his or 
her knowledge. Janet McDonnell (2009) on the other hand describes 
with more nuance how the roles of  architect and building user are not so 
much fixed from the onset. “We can see that a priori designations of  the 
roles of  building user, client, designer and so on play their part, but that 
they are also to some extent continually negotiated during conversation; 
to some degree they are emergent features of  the social interaction. [...] 
Roles are something that are assumed, they are not inherent properties 
of  an individual” (ibid. p. 49). One of  the implications is that neither ar-
chitect nor building user assert their own expertise, but find it drawn out 
by the conversation. McDonnell also observed cross-overs between sub-
sequent types of  expertise. As such, she finds the emergence of  a shared 
ownership of  the design between the participants.

collaborative design meeting with multiple representational artefacts involvedFig. 3–6 
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When multiple people are involved in a design meeting, the design ar-
tefacts play a mediating role in the discussions, but are in themselves in-
sufficiently able to communicate the collective knowledge of  the project. 
As Rachel Luck (2007) concludes after analysing a design meeting be-
tween architects and building users, “In architect and user interaction, 
it is considered that the design artefacts by themselves were incomplete 
as embodiments of  the collective knowledge of  the project. It was only 
through the use of  these artefacts and the conversation about these ar-
tefacts that the users’ understanding of  the design became explicit” (ibid. 
p. 38). Murphy (2005) also adds gestures to this collective of  talk and 
objects. As such, the shortcomings of  the traditional representational 
artefacts used in architecture can be overcome. For Luck, such a short-
coming is the inability to adequately represent user experience. Murphy, 
who studied architects collaborating among each other, also found user 
experience to be one of  the topics that benefited from talk and gestur-
ing, albeit in rather short episodes of  the design session. More important 
was the ability of  talk and gestures to add motion, a third dimension, 
functionality and structure to the otherwise still and flat plans.

Nonetheless, artefacts and talk (and gestures), when taken as a col-
lective, can facilitate a design meeting between architects and users. 
Luck (2009) builds on Susan Leigh Star and James Griesemer’s (1989) 
concept of  the “boundary object” to analyse the interactions produc-
ing the design concept. “Boundary objects are objects which are both 
plastic enough to adapt to local needs and the constraints of  the sev-
eral parties employing them, yet robust enough to maintain a common 
identity across sites. They are weakly structured in common use, and 
become strongly structured in individual-site use. These objects may be 
abstract or concrete” (ibid. p. 393). According to Luck, the objects of  
design (which can be interpreted quite broadly here as both artefacts and 
words) act as boundary objects that represent the intermediate state of  
the design. They mediate the communication between people with dif-
ferent knowledge (the architect and the user as expert and lay-person).

CONCLUDING REMARKS4 

The architectural design process is increasingly understood for the rich 
activity that it is, involving multiple persons, and the different objects 



Design Processes in Architecture

92

and environments in which it takes place. Designing is a distributed 
process in which a reality (the design at hand) is constituted by all people 
involved and all representational artefacts and design tools used. There-
fore, it is necessary to take all these into consideration when studying the 
design processes in architecture. For instance, when focussing on design 
representations as such and away from their use situations, they could be 
described as static. However, the more dynamic aspects of  the design are 
more likely to reside in the verbal and gestural accounts that accompany 
the artefact. Yaneva observed that “[t]hese after-the-fact schematics lack 
the provisional and imaginative nature of  the architect’s experimental 
model, as well as the variety of  actors’ voices that brings them into exist-
ence and makes them live a dynamic and intensive life in the architectural 
office” (Yaneva 2005a, p. 530). The representational artefacts rely on the 
architect to come to their full potential, but the other relational direction 
is equally important. The design moves architects make rely heavily on 
the representational artefacts and are even mediated by them.
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reseArch setup And 4 
methodology

The two research questions at the basis of  this thesis are:

(1) What can architects learn about space and the designing of  space from the in-
teraction with (the notion of) visual impairment?

(2) How can inclusion of  visually impaired people in architects’ design processes 
take place in concreto and to what extent can this inclusion stimulate attention 
for multisensoriality in architectural design?

To address these research questions, we set up a research approach, tak-
ing into account the theoretical considerations of  Chapter 2 and Chap-
ter 3. The theoretical framework on sensory space and on the design 
process in architecture we have outlined points towards the case study as 
research approach, whereby each case is an architectural project involv-
ing interaction between architecture and visual impairment. A sufficient 
understanding of  the context of  each case is needed to analyse the per-
ceptual intentions architects invested in their design, and the processes 
of  perception, action and cognition that make up their design process. 

The case studies were conducted within the larger framework of  the 
AIDA project (Architectural design In Dialogue with Disability). Multi-
ple researchers were involved in the data collection.
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CASE STUDY RESEARCH1 

To study the research questions we chose to conduct a number of  case 
studies. Case study research is fit to study the how and why of  contem-
porary phenomena in their context (Yin 2003). Following from the theo-
retical framework we outlined in Chapter 2 and 3, an understanding of  
the context in which designs are given shape is necessary and an in-depth 
case study allows for this kind of  understanding to be developed. Each 
case study may rely on different material, depending on the context and 
availability of  documents, persons to interview, situations for observa-
tion and publications.

Because of  the nature of  the research questions we also opted for a 
dual methodology. Through a combination of  retrospective case stud-
ies and one real-time case study we can address questions both regard-
ing outcome of  a design process and regarding its course. According to 
Dorothy Leonard-Barathon (1990) such dual methodology is well suited 
for the exploratory kind of  research questions at the basis of  this the-
sis. Moreover, the combination of  a real-time study with multiple retro-
spective case studies has the advantage of  “the synergy obtained from 
observing phenomena through both the wide-angle lens of  the multi-
ple-site study and the close-up lens of  the longitudinal.” (ibid. p. 263) 
A second advantage is the possibility to study process. For this thesis, 
the retrospective cases allow studying a wider range of  processes, but as 
explained by the designers afterwards. On the other hand, the real-time 
case study allows to study a narrower range of  design processes (within 
the culture of  one design firm) but in greater detail and as they unfold.

For, the first research question, we rely more heavily on the cases 
selected for the retrospective studies. With these, we can depart in our 
analysis from the architectural qualities of  the projects and work back 
towards the unravelling of  the design process through interviews with 
the designers and analysis of  the design tools used. Each of  these cases 
was therefore selected for its explicit take on visual impairment in rela-
tion to architecture and specifically their multisensory qualities. For the 
second question we rely more on the real-time case study, albeit not ex-
clusively. Some of  the insights from the retrospective case studies have 
also informed parts of  the process of  the real-time case study. Preceding 
and during the study of  these four cases, we conducted an extensive lit-



reseArch setuP AnD methoDology

95

erature review.1 What we learned from that study both guided the further 
research setup of  the case studies as well as informed the analyses of  
those cases.

In both the retrospective and the real-time case studies, the unit of  
analysis each time is one architectural project with a focus on the design 
intentions of  the architects and their design process. The retrospective 
case studies have the advantage of  being more stabilized and more de-
veloped. Therefore, they are elaborated enough to analyse them in light 
of  the research questions, particularly the first one. However, because 
these cases are more stabilised, so too are the accounts of  their coming 
about, or the design process leading up to them. The real-time case study 
then provides the opportunity to get a clearer understanding of  the de-
sign process since it can be followed as it takes place. On the other hand, 
the outcome is less certain at the moment the study is set up. Retrospec-
tive and real-time case studies yield data suited to answer both research 
questions, but in different proportions and are thus complementary in 
the broader scope of  this thesis.

CASE SELECTION1.1 

In the selection of  the different cases we depart from their specific and 
explicit interaction between architecture and visual impairment. For the 
cases studied retrospectively we can consider this interaction for the 
project and/or the designers involved. For the real-time case study, we 
set up a particular kind of  interaction (the inclusion of  two blind user/
experts in the design process of  an architecture firm) but without the 
possibility of  knowing the outcome.

Retrospective case studies
For the retrospective studies, we selected cases in which the relationship 
between architecture and visual impairment is outspoken and seemed 
promising to further investigate the intended architectural qualities and 
their coming about.2 A first case is the “Glass House 2001 for a Blind 
Man” designed by Penezić & Rogina Architects. A second case is the 
“Sea Bathing Facility” designed by Carlos Mourão Pereira. A third case 

1 See Chapters 2 and 3.
2 See Chapters 5 and 6 for a more elaborate description of  each case, specifically the relationship 
between architecture and visual impairment for which we selected each case.
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is the “Polytrauma and Blind Rehab Centre” designed by Smith Group/
The Design Partnership in collaboration with Christopher Downey.

The first step in investigating the possibilities for architecture through 
interaction with (a notion of) visual impairment was to select cases in 
which these possibilities are likely to be present. Therefore we did not 
depart from a specific building typology designed for people with a vis-
ual impairment (with strong and weak, or interesting and dull exam ples) 
such as a school for blind children. Instead, we chose projects in which 
visual impairment played a role in the conception and which turned out 
to be bespoken designs. The cases were selected through a review of  ar-
chitectural journals and books, hinting at their importance or innovative 
character for architecture. Through those publications, we could already 
get a first superficial grasp of  their architectural qualities and/or biog-
raphy of  the designers (for which the cases have been published in the 
first place). This resulted in exceptional cases, but fit to help address our 
research questions.

The Glass House case was selected for its use of  a notion of  blind-
ness to conceptualize an audio-tactile turn in the work of  Penezić and 
Rogina. Based on their own theoretical writings and jury reports we se-
lected this case for its explicit link between the perception of  blind per-
sons, which according to the architects is audio-tactile, and the architec-
tural and theoretical stance, in which the visual emphasis in architecture 
shifts towards an audio-tactile one. To emphasize this shift they used the 
material glass, traditionally used for its transparency and reflectance of  
light, and the person of  a blind man, who perceives his environment in a 
non-visual way, as a clear and polarized image to explain their concepts.

We selected the Sea Bathing Facility case for its multisensory ambi-
tions designed by an architect who lost his sight. Moreover, the architect 
explicitly links the multisensory qualities of  the project with his altered 
awareness of  his environment. As such the project departs from the 
experiential perspective of  a blind person but is designed not so much 
for the blind visitor as for everyone to learn appreciate the multisensory 
qualities of  the built environment.

After having collected some of  the material for the Sea Bathing Facil-
ity case, we learned about the work of  Christopher Downey. This is an 
architect who also lost his sight after a career in architecture and who 
joined Smith Group to help work on the design of  the Polytrauma and 
Blind Rehab Centre in Palo Alto. Similar to the work of  Carlos Pereira, 
we selected this case to learn more about how to design in the absence 
of  sight. The project Downey works on, however, is specifically designed 
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to be used by and as a learning environment for people with a visual im-
pairment. The multisensory qualities of  the building serve to support 
the learning process of  people who recently lost their sight.

Real-time case study
For the real-time case study, we participated in and followed a design 
process as it was taking place. We also invited two blind persons to par-
ticipate as user/experts in the design process to explore and study how 
this collaboration could take place.

We selected the architecture firm through personal contacts and af-
ter having participated in a smaller design competition at the same firm 
prior to the real-time study. As such we could build up a relation of  trust 
and get a first grasp of  the architectural ambitions and way of  working 
of  the firm. Important in the context of  our research was their sub-
tle approach towards detailing and perception (albeit mostly visual) and 
their attention for the presentation of  their project.

The selection of  the user/experts was based on the contacts built up 
by Jasmien Herssens (2011) in the context of  her PhD thesis on haptic 
design parameters derived from observations and interviews with peo-
ple born blind. The first user/expert was also a participant in Herssens’ 
research and was found to be to be very articulate in describing her per-
ceptions of  the built environment. This person agreed to participate as 
user/expert and recommended us to contact one of  her friends as sec-
ond user/expert, again because of  the friend’s ability to articulate her 
perceptions. This person This person agreed to participate as user/ex-
pert and recommended us to contact an interest in architecture and the 
design process having recently gone through the refurbishment of  her 
own house.

In accordance with the architecture firm we then selected some design 
competitions for public buildings of  a medium scale from the list of  
Open Tenders3 of  the Flemish Building Master for which the firm had 
applied. Such public buildings are not specifically designed to be used by 

3 The Open Calls for Tender (or “Open Oproep” in Dutch) are a tool of  the Flemish Building 
Master to help municipalities organise design competitions for the design of  their public buildings. 
After an initial call to which any architect can answer, the Flemish Building Master selects ten po-
tential candidates who have enough experience or have formulated a sufficiently promising vision. 
From those ten, the client (the municipality) selects five to enter the competition. The design brief  
is explained in two collective meetings with the client. The proposals are evaluated anonymously 
after which the architects can present their design one last time. The client makes the final decision, 
but is advised in each step by the Flemish Building Master team. The ambition behind the Open 
Calls for Tender is to augment architectural quality in Flanders and diminish nepotism.
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visually impaired people alone, neither are they designed for private use 
by a limited number of  people either. For one of  these Open Tenders 
the architecture firm was eventually selected to participate in the design 
competition.

RETROSPECTIVE CASE STUDIES2 

RESEARCH SETUP AND DATA COLLECTION2.1 

For each case study we collected the data through a “focused ethnog-
raphy” (Knoblauch 2005). A focused ethnography is a kind of  ethnog-
raphy that takes shorter periods of  times in the field, and compensates 
with a more thorough preparation beforehand in getting to know the 
subject, the use of  audio-visual recording devices to capture activities 
and a more iterative analysis of  the recorded data.

During a focused ethnography, less time is spent in the field, in our 
situation: the architects’ office. This, however, is compensated by study-
ing the field in advance and by focusing observations more on the as-
pects of  interest, guided by the preparatory studies. The preparation 
consisted of  the mentioned literature review (useful for all cases) and a 
study of  published material on each individual case.

Recording devices play an important role in a focused ethnography. 
These allow you to be more present as a researcher, as well as enabling 
to invest more time in inquiry into the topic. Observation is still a part 
of  this kind of  ethnography, but the recording devices take on part of  
that task themselves, freeing up the researcher’s time as note-taking is 
less crucial. Furthermore, recordings allow for a substantial degree of  in-
tersubjectivity. “Focused ethnography still relies heavily on observation, 
but observation is being supported by technologies. [...] This does not 
mean that recorded data are more objective; it does, however, allow for 
outsiders to access the data which are less dependent on subjective per-
spectives than are field notes” (Knoblauch 2005). The collected material 
can thus be analysed more easily by others. Finally, in order to be useful 
for analysis, the recorded data have to be transcribed. The amount of  
data that can be collected through data and/or video recording often ne-
cessitates some kind of  selection, guided by the research question.
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For the three retrospective case studies in this thesis, we collected a 
variety of  material for analysis. First, a search for published materials 
(architects’ websites, architecture magazines/books, writings by others 
about the case) resulted in a preliminary set of  data. An initial analy-
sis of  these data then guided further preparations for the visits to the 
architects’ offices, which consisted of  drawing up interview guides for 
each person (architect, collaborator, consultant) we expected to inter-
view about the specific case. We conducted semi-structured, open ended 
interviews (recorded on audio) and when applicable we also recorded 
some activities on video. These office visits were mostly conducted by 
two researchers to further maximise the information obtained during the 
short visits. To complement these interviews and observations, we gath-
ered copies of  the produced design representations (presentation docu-
ments, drawings, photographs of  models). The more lengthy interviews 
were then transcribed word for word as a basis for further analysis.

Conventional ethnography Focused Ethnography

Long-term field visits Short-term field visits

Experientially intensive Data/analysis intensity

Time extensity Time intensity

Writing Recording

Solitary data collection and analysis Data session Groups

Open Focused

Social fields Communicative activities

Participant role Field-observer role

Insider knowledge Background knowledge

Subjective understanding Conservation

Notes Notes and transcripts

Coding Coding and sequential analysis

comparison between conventional and focused ethnography (by Knoblauch) Fig. 4–1 
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COLLECTED DATA2.2 

Because of  the specificity of  each case and the availability of  the partici-
pants, there is some degree of  variation in the collected material as we 
will describe in the following paragraphs.

Glass House 2001 for a Blind Man, Penezić and Rogina Architects
The material collected to stusy the Glass House case comes mainly from 
two sources. The architects have published quite a few texts and illustra-
tions (plan, section, elevation, schemata) about the design proposal, and 
its presentation at the Venice Biennial. Based on and to complete the in-
formation from the published material, we conducted an interview with 
the two architects in their office where they had their (published) docu-
ments about the case at hand for reference.

Sea Bathing Facility, Carlos Mourão Pereira
The published material on the Sea Bathing Facility is rather limited (one 
article and one short book chapter). The main source of  information 
for this case is thus the interviews and observations we conducted. Dur-
ing Pereira’s visit to Belgium, we acquired more information about the 
project during a lecture he gave and an interview we conducted with 
him. Furthermore, because Pereira himself  has become blind, we ob-
served him during a visit to the Horta House, which we were allowed to 
videotape. After a first analysis of  these data, we visited him in his of-
fice to conduct a second interview; this time more focused on his design 
methods. At that time, we also interviewed two of  his colleagues and 
the accessibility consultant he had collaborated with, and we observed 
a workshop with some of  his students. The verbal account of  the in-
terviews was completed with photographs of  the different design tools 
Pereira develops and video fragments of  him handling those tools, and 
his engagement with the students’ scale models, all taken by one of  his 
colleagues.

Polytrauma and Blind Rehab Centre, Smith Group/The Design Partnership in 
collaboration with Christopher Downey

For the study of  the Polytrauma and Blind Rehab Centre, we conducted 
a first interview with Chris Downey about his design methods, as he, like 
Pereira, lost his sight but continues to design. We also interviewed him 
about his share in the design of  the rehab centre for which he joined 
Smith Group; at that time still on-going. When the design was finished, 
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we acquired the design documents (plans, sections, elevations, mate-
rial boards, schemata, presentations) from Smith Group and conducted 
a second interview with Chris Downey; this time more focused on the 
project and its multisensory qualities.

REAL-TIME CASE STUDY3 

RESEARCH SETUP3.1 

To investigate the inclusion of  blind user/experts in architectural design, 
we performed a three-month team ethnography at an architecture firm 
involved in a design competition. In those three months, we observed 
the design process as it occurred. Because of  the larger framework of  
the AIDA project, two researchers could be involved in the observations. 
One researcher with a background in architecture/engineering (the au-
thor of  this thesis) acted as one of  the designers working on the project, 
another colleague researcher with a background in sociology/anthropol-
ogy made observations and recordings of  design meetings.

This research setup allowed us to propose ways and moments to in-
volve two blind user/experts in the design process. We set up meetings 
between the project architects and the blind user/experts at distinct mo-
ments in the design process. Since one researcher participated as (junior) 
designer, we could more easily discuss with the other architects when 
and how we could set up meetings with the user/experts.

The design process started with two briefings where the client pro-
vided the architects with the design brief. During the competition, this 
was the only contact with the client until the presentation of  the “fin-
ished” project. After the briefing, the architects conducted a site visit 
to gain a first impression of  the building plot, its surroundings, existing 
buildings to preserve or demolish, etc. This was the first time we invited 
the blind user/experts since this is an essential part of  the design proc-
ess and often guides the architects’ concept formulation. Afterwards, 
there was a period where the architects explored possible options for 
the project. During this period, there was no involvement of  the user/
experts since the architects first wanted to have a somewhat more sta-
bilised design proposal to present to the user/experts, much like how 
they collaborate with consulting partners (e.g. stability engineers). In this 
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period, we organised a preparatory workshop with the user/experts to 
explore how to communicate a design in a non-visual way in an eventual 
design meeting later on. At the actual design meeting, which took place 
some weeks later, one project architect and the researcher/designer dis-
cussed the design with one user/expert. After that, the architects could 
no longer find the time to further involve the user/experts. During a 
follow-up interview, we then presented the final design proposal to the 
user/experts, but without the architects present. For that meeting, we 
again made two models to facilitate the explanation. Also, we conducted 
a follow-up interview with the architects to enquire their experiences of  
the study, especially the involvement of  the user/experts and the mo-
ments of  involvement.

DATA COLLECTION AND PROCESSING3.2 

To analyse the interactions during the workshop and the design meet-
ing, we relied on video to capture both the context of  the collaborations 
and the minute interactions. As backup we also used audio recordings. 
Furthermore, all physical documents produced and used related to this 
project were inventoried along the way and scanned afterwards for easier 
retrieval. The archive of  digital documents produced during the design 
was copied for analysis.

Much like Brigitte Jordan and Austin Henderson (1995), we used 
ethnography in conjunction with video. As they explain, “[w]e rely on 
participative observation, in-situ interviewing, historical reconstruction, 
and the analysis of  artefacts, documents and networks for providing the 
framing context. In the course of  this ethnographic work, we attempt 
to identify interactional ‘hotspots’—sites of  activity for which videotap-
ing promises to be productive”. Design meetings can be considered as 
such interactional hotspots as architects (and other stakeholders) come 
together to discuss individual ideas, bring forth arguments, compare 
sketches and make decisions to (temporarily) fix certain aspects of  the 
design.

Using video allowed us to capture as many of  the social interactions 
(between persons, and between persons and objects) as possible, in-
cluding verbal utterances, gestures, drawing activities and manipulating 
representational artefacts. We used a setup with two cameras: one fixed 
camera recording the context of  the meeting and an overview of  the 
interactions and one moving camera which captured in detail specific ac-
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tivities. As such, we could record the situativity of  each meeting. The use 
of  video has the advantage that “the mechanical audiovisual fixation of  
an event, produces data much closer to the event itself  than other kinds 
of  re-presentation” (Jordan & Henderson 1995, p. 51). One example of  
said re-representation would be an after-the-facts verbal account of  a 
person’s activities if  we interviewed each participant after each meeting. 
On the other hand, using video inevitably also makes a first selection of  
what is recorded. In our case, the framing of  the fixed camera, and the 
choices made in which details of  interaction to record with the moving 
camera.

Further following Jordan and Henderson (1995), we made “content 
logs” of  the video recordings once the field work itself  was finished. 
Those content logs contain word-for-word transcriptions and descrip-
tions of  activities. They are not full transcripts of  all talk and activities, 
but provide an overview of  the course of  the meetings. The content logs 
can thus point to specific moments of  interest for transcription. A first 
step in this selection is contained within the content logs as we elabo-
rated on the moments of  a meeting which seemed more or less relevant 
to the research questions. The content logs as we constructed them are 
thus already a first step in the analysis of  the data. For this thesis, we 
limit ourselves to further analysing the moments of  interaction in which 

Camera setup: one fixed providing an overview from the corner of the meeting table; and one Fig. 4–2 
moving allowing to record minute details arising in the situation 



reseArch setuP AnD methoDology

104

the user/experts were involved (site visit, preparatory workshop, design 
meeting, follow-up presentation).

DATA ANALYSIS AND VALIDATION4 

For the analysis of  our data, we have built on a number of  aspects of  
analysis in qualitative research as described John Creswell (2003). Quali-
tative research, of  which case study research is a particular kind, is “an 
ongoing process involving continual reflection about the data. [...] It is 
not sharply divided from the other activities in the process, such as col-
lecting data. [...] It involves using open-ended data, for the most part. 
[...] Case study and ethnographic research involve a detailed description 
of  the setting or individuals, followed by analysis of  the data for themes 
or issues.” (ibid. p. 190-191) The literature we reviewed4 has been used 
partly to shape our interviews and observations: which questions to ask 
and what to look for.

Specifically for the material of  the real-time case, another advantage 
of  having taken part as a designer (besides our ability to propose certain 
interventions in the design process) comes in identifying “ethnographic 
chunks” (Jordan and Henderson 1995), possibly already during content 
logging. Ethnographic chunks are smaller units of  coherent behaviour 
within a larger event, e.g. discussing the position of  a door by gesturing 
on a drawn plan is a smaller coherent chunk within the event of  the de-
sign meeting. However, determining the boundary of  each ethnographic 
chunk is not always straightforward and depends highly on the interpre-
tation of  the data by the researcher. “In the process of  identifying events 
and other ethnographic chunks, analysts clearly draw upon their own 
cultural knowledge” (ibid. p. 57). But since we participated as designer in 
the meetings, we share this cultural knowledge with the other designers 
and can thus more easily identify the relevant chunks.

The interaction analysis then allows us to study the how of  the in-
volvement of  blind user/experts in the design process, and specifically a 
design meeting for which we also developed some models in collabora-
tion with the user/experts to facilitate that meeting5. Jordan and Hend-

4 See Chapters 1 through 3.
5 See Chapter 8 for a description of  the models.
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erson (1995) sum up some analytical topics of  which participation struc-
tures, trouble and repair, the spatial organisation of  activity and artefacts 
and documents are the more relevant for this thesis6.

After we had collected the data, we went a number of  times through 
the data in subsequent coding turns, first through the material about each 
case separately, later to the material about all cases. In part informed by 
the literature review, we derived several themes from the data about each 
case. Subsequently we looked for instances of  these themes across all 
cases, in order to identify similarities and contrasts between them.

To validate the accuracy of  our findings (for the retrospective cases) 
we relied on triangulation of  the information collected from the publica-
tions, the interviews and the design documents. Furthermore, we used 
member-checking (specifically for the real-time case study) to compare 
our findings from the observations with the impressions of  the archi-
tects and user/experts of  the course of  the design process and the out-
come of  the design.

6 See Chapter 8 for the further analysis.
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Interviews and observations

Material Participant(s)

semi-structured open ended interview Vinco Penezić, Kresimir Rogina 
(head architects)

 

Glass House 2001 for a Blind Man, Penezić and Rogina Architects

Documents

Reference

AUTHOR UNKNOWN (1990) Winners in the central glass international architectural 
design competition 1990, The Japan architect, vol. 65, no. 12, pp. 93-98

PENEZIC V, ROGINA K (1990a) Glass House 2001 – For a blind man, Zagreb, Croatia, re-
trieved 19-04-2010: http://www.penezic-rogina.com/tokyo/2/isblandman.html

PENEZIC V, ROGINA K (1990b) Hypersensitive feedback house, Zagreb, Croatia, retrieved 19-
04-2010: http://www.penezic-rogina.com/tokyo/2/isuser.html

PENEZIC V, ROGINA K (2006) Architecture in the digital era, in: DEVLIEGER P et al 
(2006), Blindness and the Multi-Sensorial City, Garant, Antwerpen, Belgium, pp. 203-213

 
WHITELEY N (2007) Penezić & Rogina. Digitalization of  reality, Edilstampa, Rome, Italy

 
PENEZIC V, ROGINA K (1999) Tokyo Works, repro studio, Zagreb, Croatia

PENEZIC V, ROGINA K (2001) Noncompletions, repro studio, Zagreb, Croatia

 

 

 

 

 

 

DETAILED OVERVIEW OF COLLECTED 5 
DATA
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Place Date Recording Duration Researchers

architects’ office, Zagreb 14/05/2010 audio 2h09min 2
 

 

 

 

 

 

 

Content

jury report, presentation panel
 

textual descriptions, drawings (plan, section, schemata)
 

textual descriptions, drawings (plan, section, schemata)
 

theoretical writings, photographs (exhibittion space), drawings (plan, section, schemata)
 

theoretical writings, photographs (exhibition space, models, built projects), drawings (plan, 
section, schemata)

textual descriptions, photographs (models, exhibiton space), drawings (plan, section, sche-
mata)

textual descriptions, photographs (models), drawings (plan, section, schemata)

collected material for the glass house 2001 for a blind man case Fig. 4–3 
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Interviews and observations

Material Participant(s)

semi-structured open ended interview Carlos M Pereira (head architect)

presentation of multiple projects Carlos M Pereira (head architect)

observation of visit to Horta House Carlos M Pereira (head architect)

semi-structured open ended interview and 
observation Carlos M Pereira (head architect)

semi-structured open ended interview and 
observation

Luis F Rasteiro (collaborator), Carlos M 
Pereira (head archtect)

semi-structured open ended interview and 
observation

Claribel Fernandes (collaborator), Carlos M 
Pereira (head architect)

 semi-structured open ended interview Jorge F Simões (accessibility consultant)

observation of workshop with students Carlos M Pereira (teacher) and students

 

 

 

 

Audio-visual material

Material Content

 drawings plans, sections, perspective renders 

writings letter to Pallasmaa

 photographs Carlos M Pereira modelling

 video Carlos M Pereira modelling

photographs Carlos M Pereira engaging with student 
models

video Carlos M Pereira engaging with student 
models

 

 

 

 

 

Sea Bathing Facility, Carlos Mourão Pereira

Documents

Reference

PEREIRA C M (2007) Sea Bathing Facility, Lisbon Portugal, retrieved 02-03-2009: http://
www.carlosmouraopereira.com/en/mainprojectpaimogo.htm 

PEREIRA C M (2009) The reverberation of sound, +arquitectura, no. 031, pp. 18-27

SANT’ANA C (2008), Sea baths Lourinhã, A10, no. 19, pp. 16-17

LOWTHER C, SCHULTZ S (eds.) (2008) Beach life. Interior design and architecture at the sea side, 
Frame Publishers, Amsterdam, The Netherlands, pp. 12-13, 46-47

PEREIRA C M (2010) Exhibition Spaces Thresholds: the equitable autonomy in touch 
tours, In touch with art conference, St Dunstan’s and European Blind Union, London
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Place Date Recording Duration Researchers

meeting room, Leuven 21/03/2009 audio 2h02min 2

lecture room, Leuven 19/03/2009 video 1h08min 1

Horta House, Brussels 20/03/2009 video 2h05min 2

architect’s office, Lisbon 25/01/2010 notes approx. 2h 2  

architect’s office, Lisbon 25/01/2010 notes approx. 
1h30min 2

architect’s office, Lisbon 25/01/2010 notes approx. 1h 2  

consultant’s office, Lisbon 27/01/2010 audio 1h58min 2  

teaching studio, Lisbon 26/01/2010 notes approx. 2h 2

Author Date Extent

Carlos M Pereira and col-
laborator 2007 10 documents

Carlos M Pereira 2007 4 pages

Carlos M Pereira and col-
laborator 25/01/2010 89 photographs

Carlos M Pereira and col-
laborator 25/01/2010 16min

Carlos M Pereira and col-
laborator 26/01/2010 18 photographs

Carlos M Pereira and col-
laborator 26/01/2010 2min

 

 

 

Content

textual description, drawings (plan, section, perspective renders), video (building site)
 

interview with Carlos M Pereira on becoming blind and architecture

textual description, drawings (perspective renders)

textual description, drawings (perspective renders)
 

theoretical writings
 

collected material for the sea bathing Facility case Fig. 4–4 
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Interviews and observations

Material Participant(s)

 semi-structured open ended interview Christopher Downey (consulting architect)

 semi-structured open ended interview Christopher Downey (consulting architect)

 

 

Audio-visual materials

Material Content

 photographs representational artefacts made by Christo-
pher Downey 

drawings plans, sections, elevations, construction 
details

 project sheet descriptive text, interior perspective renders

 
 presentation file with audio cues and tran-

script of verbal account
reference projects, concepts, design process 

of Christopher Downey

 meeting minutes consumer involvement

 meeting minutes wayfinding

 
 recommandations orientation and mobility

photographs material boards
 

presentation file interior design, material choice schemata

 video presentation by Christopher Downey for 
students in architecture

 

 

 

 
 

 

 

 
 

 

 

Polytrauma and Blind Rehab Centre, Smith Group/The Design Partnership 
(Christopher Downey)

Documents

Reference

SLATIN P (2010) Q&A> Architect Chris Downey finds second sight, Archpaper, San 
Francisco, US, retrieved 04-10-2010, http://www.archpaper.com/e-board_rev.asp?News_

ID4184&PagePosition=5

McGRAY D (2010) Design Within Reach, The Atlantic, San Francisco, US, retrieved 04-10-
2010: http://www.theatlantic.com/magazine/archive/2010/10/design-within-reach/8220

LIVINGSTON H (2009) Doer’s profile: Chris Downey. Architect turns vision loss into 
design advantage, AIA, Washington DC, US, retrieved 08-12-2009: http://info.aia.org/

aiarchitect/thisweek09/0724/0724rc_dp.cfm
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Place Date Recording Duration Researchers

architect’s office, San 
Francisco 28/08/2009 audio 1h51min 1

architect’s office, San 
Francisco 27/04/2011 audio 1h44min 1

Author Date Extent

Chrisopher Downey 28/08/2009 7 photographs  

Smith Group/The Design 
Partnership 2011 30 sheets  

Smith Group/The Design 
Partnership 2011 5 pages

Smith Group/The Design 
Partnership, Chrisopher 

Downey
2011 45 slides

Smith Group/The Design 
Partnership 2009 2 pages

Smith Group/The Design 
Partnership 2009 2 pages

VAPA orientation and mo-
bility department (client) 2009 2 pages

 
 

Smith Group 2011 9 photographs

Smith Group/The Design 
Partnership 2011 61 slides

Unknown 2011 1h29min  

 
 

 

 
 

Content

interview, photographs (models used by Christopher Downey)
 
 

textual biography, photographs (models used by Christopher Downey)
 

textual biography
 
 

collected material for the Polytrauma and blind rehab centre case Fig. 4–5 



reseArch setuP AnD methoDology

112

Interviews and observations

Material Participant(s)

* participation and observation site visit 2 senior architects, 2 blind user/experts, 2 
researchers

participation and observation design meet-
ings (15 meetings)

varying (senior architects, junior architects, 
participant researcher)

* participation and observations workshop 
(2 days) 2 blind user/experts, 2 researchers

* participation and observation consult 
meeting (1 meeting)

1 senior architect, 1 user/expert, 2 research-
ers

* semi-structured open ended interview 
(follow up) 2 senior architects

* semi-structured open ended interview 
(follow up) 2 blind user/experts

*
semi-structured open ended interview with 
visuo-haptic presentation models (follow 

up)
2 blind user/experts

 

 

 

 

 

 

 
 

Documents

Material Content

* design brief description of context, current situation, 
future needs

physical documents made as part of design 
process

sketches, print-outs of CAD models, 
photographs of models (visual models and 

visuo-haptic models)

* visuo-haptic models site layout, concept building layout, vertical 
circualtion and spatial proportions

digital documents made as part of design 
process

photographs of building site, CAD models, 
schematics, graphic renders

* presentation document for competetion explanation of site analysis, concept, spatial 
layout, building technics

 
* presentation model for competetion concept, volumetrics and site layout

 
* visuo-haptic presentation models site layout, volumetrics and building layout

 

 
 

 

 

 

 

 

Lille Town Hall, ONO/AIDA
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Place Date Recording Duration Researchers

building site Lille 18/06/2010 video, audio 2h46min 3  

office ONO, Antwerp 05/07/ - 
30/08/2010 video, audio 24h59min 2  

office ONO, Antwerp 05/ - 
06/08/2010 video, audio 3h26min 2  

office ONO, Antwerp 16/08/2010 video, audio 1h50min 2  

office ONO, Antwerp 08/11/2010 video, audio 2h35min 3  

meeting room, Leuven 16/03/2011 audio 2h32min 3  

meeting room, Leuven 20/06/2011 video, audio 1h50min 3
 
 

Author Date Extent

client 2010 43 pages  

varying (architects) 05/07 - 
30/08/2010 265 documents

 
 

varying (researchers, blind 
user/experts)

05/ - 
16/08/2010 3 models (1/1000, 1/500, 1/200)

varying (architects) 05/07 - 
30/08/2010

580 photographs, 39 CAD files, 186 files as 
part of renders

 

varying (architects, con-
sulting engineers)

23/ - 
30/08/2010 65 pages  

varying (architets) 23/ - 
30/08/2010 1 model (1/500)

researcher 14/ - 
17/06/2011 2 models (1/500, 1/200)

collected material for the lille town hall case (*: used as material for this PhD thesis) Fig. 4–6 
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Four cAses oF visuAl 5 
impAirment meeting 
Architecture

After having set up a theoretical framework and outlined our research 
methodology, we turn to four cases to further investigate the possibilities 
for a multisensory design approach for architecture from the standpoint 
of  visual impairment: three studied retrospectively and one in real time. 
The cases studies retrospectively were each selected for their explicit 
take on architecture and blindness, specifically in terms of  multisensory 
qualities. For the real-time case study, we partly set up this relationship 
ourselves.

The first case, “Glass House 2001 for a Blind Man”, designed by 
Vinko Penezić and Krešimir Rogina, takes the obvious visual qualities 
of  glass and adds to those audio-tactile qualities inspired by how a blind 
person would experience the material.

Carlos Mourão Pereira, after becoming blind, continued his architec-
ture firm and developed the design for a “Sea Bathing Facility” as part 
of  a series of  case studies to investigate multisensory architecture and 
designing.

For their “Polytrauma and Blind Rehab Centre”, Smith Group worked 
together Christopher Downey, who like Pereira, lost his sight but wanted 
to continue practicing architecture.
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For the real-time study, we joined ONO Architectuur in a competi-
tion design for the “Lille Town Hall” and introduced two blind persons 
to the design process.

The four different cases tell us something about possible relationships 
between architecture/architectural design and visual impairment in their 
own right. Together, they allow us to address our research questions in a 
more nuanced way. Because of  the scope of  the different cases and the 
kind of  material available, they can each teach us about different aspects 
of  the design process or the design itself. The cases range from more 
abstract theoretical works of  architecture to more concretely developed 
architectural projects. The older case of  the Glass House is mostly a 
conceptual work to illustrate an argument. The Sea Bathing Facility as 
a case study was not meant to be built in the first place, but is already 
more elaborated and detailed towards a specific building site. The Poly-
trauma and Blind Rehab Centre and the Lille Town Hall are commis-
sioned projects and the most elaborate towards realising a built form. 
Also, because of  the time frame of  each case, the information about the 
design process ranges from less elaborate but more stabilised to more 
recent and complete but messier.

GLASS HOUSE 2001 FOR A BLIND MAN, 1 
PENEZIć & ROGINA ARCHITECTS

The Glass House 2001 for a Blind Man was Penezić & Rogina Archi-
tects’ entry for the 1990 Shinkenchiku Residential Design Competition. 
With this entry, they developed their theoretical stance on user-centred 
design and interactive digital architecture into an architectural project. 
The spatial experience of  a blind person is the starting point to rethink 
the meaning of  glass in contemporary architecture. The project later be-
came the central piece of  the Croatian entry for the 2000 Venice Bien-
nial for Architecture. This exhibition was an opportunity for them to 
translate a multisensory ambition in architecture into a multisensory rep-
resentation as well.
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ARCHITECTS’ BIOGRAPHY1.1 

Penezić & Rogina Architects is a Croatian office founded by Vinko 
Penezić and Krešimir Rogina in 1991, but they have been working to-
gether since 1979. During their studies in architecture at the University 
of  Zagreb, they entered a public competition (1979) for the first time as 
a team and they continued to do so in the later years. After their studies 
in Zagreb, they entered a postgraduate programme at the University of  
Belgrade to study architectural theory with Ranko Radović.1 There they 
developed a vision on architecture in which theorising and a practical 
approach go hand in hand, much in line with the trends in postmodern 
architecture inspired by architects like Aldo Rossi and Robert Venturi & 
Denise Scott Brown. The subsequent Shinkenchiku competitions in Ja-
pan were a good opportunity for them to translate this vision into prac-
tice since theory and practical implementations were considered equally 
important in the setup of  these competitions. Their work comprises 
various architectural typologies ranging from family housing and social 
housing to sports facilities and schools. In the beginning of  their career 
they also developed some interior spaces and decors for television pro-
grammes. Their work has won awards and contributions at the Venice 
Biennial for Architecture.

Together with their generation, they turned against the modernist ar-
chitecture and what they call auto-referential creativity—taking only ar-
chitectural projects as reference—taught in the architectural programmes 
in Croatia. Instead, they were influenced by pop culture coming from the 
West and developed a vision that architecture should reference the life 
of  people. Architecture for them is about allowing the user to choose 
how to actively engage with a building and not be forced to take a posi-
tion between extremes, a characteristic they attribute to the polarising 
attitude of  modernist architecture.

DESIGN BRIEF1.2 

Glass House 2001 for a Blind Man was Penezić & Rogina Architects’ 
entry for the Central Glass International Architectural Design Compe-
tition 1990 with the theme Glass House 2001. The assignment for the 

1 The information in this chapter that is not explicitly referenced comes from interviews we con-
ducted with the architects. This also applies to each of  the cases’ descriptions.
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contestants was to investigate technical innovations and future uses for 
glass as a building material. The entries were evaluated for their concep-
tual strengths and technical feasibility. However, the competition was 
not directed towards an immediate implementation and the entries re-
main unbuilt. The competition was firstly aimed at visionary designs. 
The competing architects were given the assignment to “[produce] a new 
kind of  residence created by means of  a total glass design geared to the 
new age” (Kisabura et al. 1990). The competition brief  was further in-
troduced as follows: “Some of  the trends now getting underway include 
the restoration of  human values, ecological concerns on a global scale, 
re-evaluations of  the meanings of  reason and economics, the search for 
a richer way of  life that is not basically materially oriented, humanization 
of  the information society, shift into a more open society, normalization 
of  international exchange, and so on. Glass has played a vital role in 
the architecture of  the twentieth century, now it is time to discover new 
functions and roles for glass in the coming age. [...] This will probably 
mean establishing a more intimate dialogue between glass technology 
and human beings [...]” (ibid.).

The project was awarded second place and was praised by the judges 
for its “delving into graver social themes”, its treatment of  glass as a 
transformational material and “the surprising concept of  the blind per-
son’s awareness of  glass” and “because it asks the poignant question 
whether architecture exists for people with no visual world” (The Japan 
Architect 1990, p. 93). At that time, the project did lack convincing pow-
er and one jury member questioned the “dubious plan for blind people” 
(ibid. p. 93).

In 2000, the project formed the emphasis of  Penezić and Rogina Ar-
chitects’ entry for the Venice Biennial titled “City: Less Aesthetics, More 
Ethics”. The entry was titled “Transparency of  the Hyperreal” and was 
a further development of  their theory-forming started in their Glass 
House project. “[Massimiliano] Fuksas decided to ‘use the Biennale as 
a lab to analyze the new planetary dimension of  urban behaviors and 
transformations’, highlighting three main themes: the Environment, 
both as an object and a subject for thinking; Society, which represents 
the attention to urban changes; Technology, as information, communica-
tion, virtual dimensions” (Author unknown 2012). This biennial shifted 
its focus from built projects to research and theory-forming in architec-
ture. Penezić and Rogina Architects responded to this subject as follows: 
“Our approach was aimed at questioning the relation between the physi-
cal and the virtual in architecture, the slowest of  all the arts, as well as 
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the ethical aspect of  the postmodern condition which moved architec-
ture away from modernist idealism based on social programs to turn it 
into a completely commercial activity. Moreover, we fabulated the shift 
from a visual civilization to a different, audio-tactile culture. The exhibi-
tion centred on our projects, which had won prizes at competitions in 
Tokyo with the common motto: ‘If  your ears see, and your eyes hear, 
not a doubt you’ll cherish—how naturally the rain drips from the eaves!’ 
Evidently, we express here the natural ways of  multisensory experience” 
(Penezić & Rogina Architects 2006, p. 203).

CLIENT/USERS1.3 

The intended user for the Glass House is a person who is blind, but the 
house can be inhabited by anyone, including sighted people. “The sub-
sequent development of  architecture lies in a new relationship towards 
traditional materials, in creating environments responsive to the impulses 
of  their immediate surroundings as well as their users. [...] Users can be 
the so-called ‘normal’, or the so-called ‘handicapped’” (Penezić & Ro-
gina Architects 1990b). The emphasis on audio-tactile qualities does 
not render visual qualities obsolete or non-existent. Penezić and Rogina 

Architecture as mediator between different users and various natures Fig. 5–1 
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Architects explicitly state that their aim was, one, to create an inclusive 
environment for all—blind and sighted people—and, two, to emphasise 
the existence of  an audio-tactile world for the sighted. The specific inter-
action with the inhabitant Penezić and Rogina Architects propose fits in 
with a cultural model of  disability. The experience of  the “handicapped” 
blind man is incorporated in the Glass House to provide him or her with 
an environment to interact with, but at the same time invites the “nor-
mal” sighted person to learn to perceive his or her environment in an 
enriched way.

LOCATION1.4 

Although the Glass House is meant to be a mediator between the person 
living inside and the exterior environment, no specific location was cho-
sen to place the building. The project is nevertheless meant to interact 
with the environment on three levels: the natural, the technological and 
the phenomenological (Penezić & Rogina Architects 1990b).

CONCEPT1.5 

The Glass House is the architectural translation of  a theoretical proc-
ess Penezić and Rogina developed at that time, in the late 1980s. In the 
postmodern spirit of  that time in Croatia, they reacted against modern-

textures of the audio-tactile hollow glass panes Fig. 5–2 
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ist polarisation and objectification. They state that architecture should 
firstly learn from the everyday life of  real people and not solely from 
self-referential idealism. This intention of  inclusivity is translated in the 
Glass House in that it starts from a diversity of  experiences and has the 
ambition to open up this diversity to everyone. The same can be said 
about the exhibition space they designed later for the Venice Biennial, be 
it in a more explicitly juxtaposed configuration.

The intention with the Glass House is to “transform sensations of  
the world of  light and shadow into the morphology of  the world of  
darkness” (Penezić & Rogina Architects 2006, p. 205). The effect of  the 
Glass House is not a mere addition of  audio-tactile sensations to the 
visual ones already in place in architecture. The architects want to cre-
ate a truly inclusive environment in which the sighted learn to perceive 
their world in a different way, informed by the experience of  the blind. 
“[Glass House 2001 for a Blind Man] shows the misconceptions of  ex-
clusive approaches, since contained audio-tactile glass elements do not 
exclude visual and formal characteristics” (Penezić & Rogina Architects 
1990b).

Translating this theoretical stance into architectural form relies on 
glass as a material and how its technical qualities have been applied. Up 
until then, glass was mainly chosen as a building material for its visual 
qualities of  transparency and reflection. For Penezić and Rogina, it there-
fore became iconic for a visual emphasis in Western society. Taking this 
highly visual material then and investigating it from the experience of  a 
blind person illustrates for them a transformation of  a visual era into an 
audio-tactile one. To do so, they did not have to alter the material itself, 
but rather bring out the audio-tactile qualities inherent to the glass.

The concept of  glass as a medium for audio-tactile experience stands 
not only for an inclusive society, but also for a shift in societal interac-
tion. Penezić and Rogina observed a shift from a mechanical age to an 
electronic age—or what later would turn out to be called “digital”. In the 
former, people get in contact by moving through space as time progress-
es, while in the latter contact is instantaneous and space has become a 
network of  numerous connections between one place and many others. 
Vision then is the dominant sense in the mechanical age, while Penezić 
and Rogina suspect the digital age to turn over to the audio-tactile. The 
Glass House is thus also an expression of  that move: adding a layer of  
the digital (audio-tactile) without abandoning the mechanical (visual).
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SPATIAL ORGANISATION1.6 

Penezić and Rogina’s ambition was not to develop a futuristic theory, 
but one that could be translated into an architecture using contemporary 
techniques and materials. Based on the developments in the glass indus-
try at that time, they envisioned their project being made out of  “liquid 
glass”. Developments in foam glass and casting glass in moulds opened 
up the possibilities, albeit not as far as the flexible glass Penezić and Ro-
gina would have liked. The practically realisable solution that was used 
instead is inspired by the Roman hypocaust. The basic unit of  which the 
Glass House is made is a hollow panel with moulded glass sheets on the 
outside and tubes for air and water flows in between. The temperature 
and flow rate of  air and water are controlled by a microprocessor, which 
gets its input from the environment. The glass textures, together with 

elaboration of audio-tactile units as a linear plan Fig. 5–3 
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the warmed up or cooled air and water, provide a tactile experience. The 
controlled flows create different acoustic experiences as the microproc-
essor alternates flow rates. Air, water and glass are considered the me-
dia for an audio-tactile experience, rather than merely being carriers of  
qualities of  transparency and/or reflection (Penezić & Rogina Architects 
1990 2010).

The basic unit is used to form cubes which are then placed one be-
hind the other in a linear configuration. Each cube accommodates one 
of  the basic functions associated with a dwelling: bedroom, bathroom, 
living room, dining room and kitchen. The audio-tactile panels surround 
the inhabitant’s entire body, coming from above in the ceiling, below 
from the floor and from the walls to each side. The whole would be car-
ried by a container and easily displaceable. Working with the cube-like 
units would allow an easy adaptation to any change in situation by such 
displacement.

Although the Glass House itself  has not been built, one other project 
by Penezić and Rogina Architects strongly resembles its technical audio-
tactile components. Their “Dry Garden” makes use of  very similar hol-
low glass panels as carriers for water currents producing sensations of  
temperature and sound. This installation is meant to bring a more multi-
sensory experience to an otherwise empty atrium within a pharmaceuti-
cal research facility. A serpentine platform made of  wooden planks to 
sit on or walk across is sided by the above-mentioned rectangular glass 
panels. Furthermore, adaptable coloured lights add a strong visual qual-
ity to the whole as well.

PRESENTATION1.7 

Originally, the project was presented on visual panels containing archi-
tectural drawings and textual explanations, submitted to the competition 
jury. However, for the Venice Biennial, the architects developed a multi-
sensory exhibition about the project, along with four other projects. The 
exhibition setup starts from the same concepts of  inclusivety and transi-
tion as the Glass House, but has a more clear-cut expression. The exhibi-
tion space consists of  two rooms, divided by a transitional element. The 
first room contains visual presentations of  five projects, including the 
Glass House. The presentations are repeated in the second room, but 
translated into audio-tactile form. The visual schematics and texts of  the 
first room are repeated on what they call a horizontal totem. The sche-
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blind persons experiencing the audio-tactile totem Fig. 5–5 

Audio-tactile versus visual presentation Fig. 5–4 
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matics and drawings are translated into a tactile version in relief  and the 
texts are transcribed using Braille. Furthermore, when a tactile represen-
tation of  one of  the projects is touched, a piece of  music is played. For 
the pieces of  music, Penezić and Rogina asked a professional composer 
to write out the music based on his interpretation of  the respective (vis-
ually represented) project. As such, the pieces are not accompanying the 
architectural projects, but are a translation into music of  what the com-
poser sees in the drawings and diagrams. Furthermore, the room with 
the horizontal totem is deliberately semi-dark to emphasise the audio-
tactile element. Between the two rooms, a shower of  plastic tubes marks 
a physical shift when walking through them, while “their number, den-
sity and the unavoidable, rustling physical contact when visitors passed 
through them served as a reminder of  corporeality and a favorable intro-
duction to audio-tactility” (Penezić & Rogina Architects 2006, p. 207).

DESIGN PROCESS1.8 

The design for the Glass House was mainly theory-driven. However, to 
come to a realisable design proposal, Penezić and Rogina relied on the 
knowledge of  blind people as well. Through verbal dialogue, they got 
information about the blind persons’ experience of  the built environ-
ment. In addition, they formulated their own presumptions about how 
their own bodily experience would inform them about the world without 
sight.

They gathered much of  the information about multisensory qualities 
of  materials and material combinations by doing small-scale interiors and 
television decors at the start of  their career. These commissions allowed 
them to test many different configurations in relatively short periods of  
time, but in full-scale environments. The television decor for a talk show 
in particular consisted of  seven elements of  two by two metres, each 
made from a different material. Based on the interviews, they devised a 
particular constellation. For the architects, this proved to be an impor-
tant test case each time to experience different material combinations.
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SEA BATHING FACILITY, CARLOS MOURãO 2 
PEREIRA

Carlos Mourão Pereira is a Portuguese architect who became blind after 
a few years in architectural practice. Despite the visual bias in architec-
ture and the design process, he chose to continue his practice and to 
investigate multisensory architecture and ways of  designing other than 
using visual media for representation. The Sea Bathing Facility in Lour-
inhã is one in a series of  a similar types that serve as cases to concretely 
investigate new directions, possibilities and challenges in his architecture 
as he is learning to become a blind architect.

ARCHITECT’S BIOGRAPHY2.1 

Carlos Mourão Pereira graduated from the Faculdade de Arquitectu-
ra of  Universidade Técnica de Lisboa, distinguished with the Comen-
dador Joaquim Matias award, in 1997. During and after his studies, he 
worked for Aires Mateus, Carrilho da Graça, Costa Cabral and Gonçalo 
Byrne, with Renzo Piano. In 1998, he started his own office in Lisbon. 
His projects have gained recognition from seminars at the Metropoli-
tan Museum of  Art in New York, at the world exhibition in Saragossa 
and at the Hungarian Contemporary Architecture Centre in Budapest. 
Pereira was involved in teaching studios in the Architecture Course at 
the Universidade de Arquitectura da Beira Interior, in Covilhã, between 
2005 and 2006, and in the Master in Architecture at the Instituto Supe-
rior Técnico in Lisbon, from 2003 to 2008. At this same university, he is 
currently working on his Ph.D. thesis on the topic of  safety in bathing 
facilities at the Portuguese coast (website Pereira).

In 2006, he lost his sight and since then he continues his professional 
activity in research, teaching and in architectural practice. In these fields, 
his main concerns lie with sustainability, inclusive design and the senses. 
Turning blind has not altered these, but he does develop them from a 
different bodily standpoint. Eventually, he has chosen to consider the 
loss of  his sight as an opportunity to pay even more attention to aspects 
of  inclusivity and the senses.
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DESIGN BRIEF2.2 

The Sea Bathing Facility, along with other versions of  the same typol-
ogy, has not been commissioned by a client, but rather serves Pereira 
as a case study to explore multisensory architecture and design meth-
ods. However, each of  them has been developed in existing contexts, 
and Pereira approached the municipality specifically for the one in Lour-
inhã, albeit without success due to an economic recession. Based on his 
own architectural ambitions, he set himself  some constraints: the use of  
sustainable and renewable building materials; accessibility of  the build-
ing site, the concept and the experience for a wide range of  people; and 
providing a rich, multisensory environment.

CLIENT/USERS2.3 

Pereira subscribes to the ambitions of  inclusive design. Therefore, the 
users he designs for are as diverse as possible. The “normal” user is only 
a construct and the people that can make use of  the Sea Bathing Facility 
are older, use a wheelchair, have children, have a visual impairment, have 
a cognitive impairment, are pregnant, and so on. Concretely, he tries to 
design building elements and spatial configurations in such a way that 
there are as few conflicts as possible between different kinds of  users. 
Elements that support one type of  user can support others as well, and 
should at least not hinder others.

CONCEPT2.4 

With the Sea Bathing Facility, Pereira wants to make an inclusive envi-
ronment in which people can experience the ocean in its full sensory 
appearance. When Pereira lost his sight, he found that going into the 
sea had become too dangerous as the surf  of  the Atlantic Ocean can 
be quite perilous. Disappointed by the exclusion from what he experi-
enced as a very rich sensory place, he wanted to overcome this with an 
architectural element. Together with an altered interest in multisensory 
architecture, he started from a childhood memory of  a particular phe-
nomenon that happens once a year at the Portuguese coast (Fig. 5-6). 
For a few days, the otherwise violent surf  falls flat due to alternating 
currents in the sea water. Little rocks that are otherwise hidden beneath 
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Letter from Carlos Mourão Pereira to Juhani Pallasmaa, August 
22nd, 2007

“… made me remember an acoustic phenomenon that was happening cyclically 
in the summer, in a beach on the north of  Lisbon, in which I used to spend 
some time on holidays, in my childhood.
In this point of  the coast, the ocean is shown by a sound of  great waves to wet 
the coast. The singular phenomenon was happening in two or three days, dur-
ing July and August. In these days the sound of  the ocean was disappearing. 
The extraordinary event was consisting of  the alteration of  the waves resulting 
in a completely flat and silent sea, where the waves were coming down to the 
scale of  the grain of  the sand instead of  that of  the beach. This space change 
was noted with joy while observing of  the top of  the cliff  such a calm sea.
During most of  the days, the green of  the sea and the foam of  the waves 
didn’t let see the lush interior that there was. Now the water was colourless 
and just far away it were coming a green translucent, the one that was becom-
ing blue when it was touching the sky. It was possible to walk along aquatic 
gardens. While we were walking, the sand could massage the feet. It was also 
possible to find some shelters on the empty spaces of  the rocks. There were little 
seaweeds of  a dark red and others of  a yellowed green of  the dimension of  
the feet, others of  intensely green-emerald put a velvet touch onto the grey and 
dark brown rocks. There were also rocks that were pointed out of  the level of  
the sea that appearing for some hours under the form of  small islands. It was 
possible to go out from the interior provided by the water and to rise for the top 
of  a rock and to be wetted by a tepid sea breeze, with the sense of  a rising in a 
promontory. These rocks were containing brown green seaweeds with spherical 
empty tips in his interior that were causing resonant pops while being trodden. 
The mobility in this space was implicating skill and balance not to slip. In the 
middle of  these rocks there were other interiors, some of  shelter others of  con-
templation. Puddles with stone smooth bottom, for times with sand or almost 
spherical stones. There were variable dimensions and some of  the puddles were 
allowing a uterine interior. The big brown green seaweeds were so smooth that 
touching it was like touching another human skin. Finally I might enter inside 
the ocean. …”

extract from letter to Juhani Pallasmaa, August 22nd, 2007 Fig. 5–6 
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the water’s surface are then sticking out. As a child, Pereira would swim 
towards these rocks to find small pools and cavernous spaces in which 
fish, anemones and seaweeds got trapped. The silky touch, the rich col-
our palette and salty smells have left a strong impression on him and 
now he wants to translate this multisensory experience into a bathing 
facility to expose a wide diversity of  people to it in a safe enclosure. The 
Sea Bathing Facility can be considered as a multisensory exhibition space 
for flora, fauna, the ocean and the beach.

LOCATION2.5 

Bathing facilities are not uncommon along the Portuguese coast since 
the surf  of  the Atlantic Ocean there can be quite perilous. However, 
these baths are positioned in the vicinity of  the sea and are independ-
ent entities. The Sea Bathing Facility designed by Pereira, by contrast, is 
located at the coast of  Lourinhã in the surf  of  the ocean. At high tide, 
the bathing facility is just barely submerged in the sea; at low tide, the 
bath rises above the waves. The bath uses the concrete structure of  an 
abandoned fishery as its foundations. It lies at the bottom of  a cliff  and 

location of the lourinhã sea bathing Facility Fig. 5–7 
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can be reached via a ramp connecting the baths, the top of  the cliffs and 
a car park at a level in between.

This particular spot has drawn Pereira’s attention as he finds the transi-
tional zone between land and sea a very rich sensory place. At this point, 
wind, water and land all come together, generating sounds of  crashing 
waves, dispersing the smell of  the salty seawater by vaporisation, the 
movements of  waves and air currents being experienced in many differ-
ent patterns of  pressure upon the body, the warmth of  the sun, and so 
on. In short, on this spot, different smells, haptic sensations (tempera-
ture, pressures, forces), sounds, images all come together in ever chang-
ing patterns, in the experience of  many different elements and forms of  
life.

The choice of  this location allows for the visitors to still experience 
the full sensory spectrum of  the ocean surf, but now in the safe confines 
of  the bath. At the same time, the location allows the water in the basins 
to be refreshed every high tide. This allows sea life to grow within the 
shelter of  the smaller tanks, and fish to be trapped temporarily so people 
can swim among them during low tide when the baths are cut off  from 
the sea.

location of the lourinhã sea bathing Facility Fig. 5–8 
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SPATIAL ORGANISATION2.6 

The Sea Bathing Facility consists of  a main basin in an H-shape based 
on the shape of  the abandoned fishery. Within this larger basin, there 
are numerous smaller tanks of  different shapes and sizes and at different 
heights. Pereira considers the sea life developing in the small tanks to be 
an integral part of  the architecture in the sense that it contributes to the 
whole experience of  bathing.

Similarly, wind and water can be shaped as well and contribute to ex-
periencing the environment. To illustrate this statement, Pereira gives the 
example of  a wall placed on the beach at different angles to the coastline. 
As the wind along the Portuguese coast mainly blows in a direction par-
allel to the coast, placing a wall in the same direction will not be experi-

main swimming basin with smaller tanks containing sea life (plan above and section below) Fig. 5–9 
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enced much. However, placing that same wall increasingly perpendicular 
to the coastline will create many different configurations of  directional 
wind, calm spots and turbulences, or as Pereira makes the analogy, of  
creating many different colours in the wind. In the same way, the baths 
shape water currents at high tide and create calm waters at low tide, again 
contributing to the experience of  the place.

The basins themselves are made out of  recycled concrete to meet the 
demands of  sustainability (reuse of  building materials) and durability 
in a highly corrosive environment. Furthermore, it allows casting in the 
non-orthogonal and rounded off  forms Pereira designed for the smaller 
tanks and the insides of  the main basin.

A comfortable handrail guides any visitor from the top of  the cliff  
towards the bath and continues inside the main basin to provide infor-
mation about the sea flora and fauna.

PRESENTATION2.7 

The project is mostly presented using traditional architectural drawings: 
plans, sections, 3D-renderings placed in photographs of  the building 
site. In all of  these, the water and sea life are equally present as the bath 

multisensory exhibition model Fig. 5–10 
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itself, together with a wide variety of  photographs of  people visiting the 
baths and interacting with it in different ways.

Next to the visual representations that Pereira interpreted differently 
in terms of  their multisensory content, he also developed a more com-
plete multisensory representation. A wooden milled-out model of  part 
of  the Sea Bathing Facility allows visitors to explore the project by touch 
as well as sight. Haptic qualities can thus be perceived in a haptic way 
instead of  through a visual interpretation. Furthermore, the project tries 
to address the full bodily sensory capabilities, and so does the model. 
Therefore, the model is filled with water that, when touched, gives off  
the smell of  sea weeds to the fingers. The model is also placed in a larger 
room where a video fragment is projected onto the walls, 360 degrees 
around the model. This fragment shows a moving panoramic image of  
the site while playing the sounds of  the place. The accompanying texts 
are communicated in print, Braille and audio to adhere to the needs of  a 
diverse audience.

DESIGN PROCESS2.8 

After losing his sight, Pereira started developing other methods to design 
since most design tools and design media are intended for visual use, 
or do not even provide any other perceivable information. But as men-
tioned before, he turns this into an opportunity to discover new ways of  
gathering information and designing.

In the search for new ways to design, his own body has become more 
important to him as it has made him pay more attention to senses other 
than sight. By paying more attention to his other senses, he develops 
a more nuanced understanding of  acoustic, haptic and olfactory space. 
Therefore, the choice of  location for the Sea Bathing Facility is the re-
sult of  an active bodily seeking process. His body informs him of  the 
place where a richness of  multisensory qualities reaches a certain bal-
ance. For information about visual qualities, he relies on the descriptions 
of  a colleague. For refurbishment projects, he also relies on his body to 
gain knowledge of  the sensory space by using his hands to touch walls, 
handrails, window sills, table tops, as well as clapping to get an impres-
sion of  the acoustic space. He may not be able to feel all of  the space, 
but he can experience many details which eventually form a specific spa-
tial whole for him.
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examples of non-visual design tools (left to right: onion paper, cardboard cutouts, cardboard Fig. 5–11 
models, lego bricks, clay) 

Getting an impression of  a place can be inspiring, but the sensory 
information needs to be transported to the office to serve in the design 
process. Pereira thus puts an emphasis on audio and video recordings in 
addition to photographs to record a soundscape of  the place and spe-
cific motions that are part of  the place. Photographs are also used to 
represent haptic information. By taking a picture of  a certain texture to-
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gether with a hand touching the material, the photo later elicits the hap-
tic experience from the visit and provides a scale to reproduce the tex-
ture afterwards. To take haptic qualities with him, he records the shape 
of  building elements with soft lead wire. While pressing the wire around, 
for example, a window sill, he gets a very precise haptic impression of  
the element while keeping a moveable trace in the lead wire.

During the design process, Pereira also developed an awareness of  his 
altered body and found possibilities there as well. He uses his hands for 
more than mere manipulation of  design media, as a design tool in their 
own right. With his hands, he can quickly create all kinds of  shapes, gen-
erate negative shapes, and alternate between these. This has become an 
important tool in communicating shapes and spatial configurations to 
his colleagues. Going back and forth, they create hand shapes, feel the 
other’s hands and point out parts as they go about designing a small-
scale building element to the location of  the building on-site in the large 
scale.

To replace the traditional design media based on visual use, Pereira 
has investigated a range of  other media and different uses of  traditional 
media. Some of  these are intended for him to test out design ideas by 
himself; others have a more communicative role. One medium that re-
sembles sketching is the use of  “onion paper”. This thin plastic sheet 
rises up when drawn on with a hard tip. Instead of  downward dented 
lines on normal paper, the onion paper drawings can be read haptical-
ly while being constructed. Since the paper itself  is translucent and the 
drawn lines become opaque white, this technique can also be used to 
communicate a design idea visually to a colleague. Another technique to 
mimic projection drawings is cutting silhouettes out of  cardboard. Perei-
ra keeps both the cut out piece and the negative to interpret with his 
hands. These techniques allow easy two-dimensional exploration.

For more complex shapes, Pereira prefers plasticine and clay to work 
in three dimensions, and to alter the model more quickly to test different 
configurations. For orthogonal forms, Lego bricks are more preferable 
for quick rough tests. The dots on the bricks provide an easy measuring 
tool. In more developed design proposals, colleagues make more elabo-
rate models, similar to traditional models, with the difference being that 
they are perceivable by explorations using then hands rather than the 
eyes.

To design visual qualities, Pereira relies on his past memories and de-
scriptions by colleagues. By relating design features to known buildings 
or objects, Pereira can still make judgements about colours, for instance. 
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The visual representations are subsequently produced by his colleagues. 
He gets an impression of  the drawing by verbal description and by dent-
ed print outs. CAD plans, for instance, are printed in mirror image and 
traced over by one of  his colleagues. By turning over the drawing, he can 
then trace the lines with his hands and fingers, similar to the onion paper 
drawings.

For his multisensory ambitions, Pereira falls back on his own bodily 
experience. But for his other concerns, sustainability and inclusivity, he 
calls in the help of  people with more expertise in those fields. Becom-
ing blind has taught him much about designing more inclusive environ-
ments, but specificities that come with other impairments are still a mat-
ter of  more study for him.

POLYTRAUMA AND BLIND REHAB CENTRE, 3 
SMITH GROUP/THE DESIGN PARTNERSHIP 
(CHRISTOPHER DOWNEY)

The Polytrauma and Blind Rehab Centre in Palo Alto, California, is a fa-
cility to rehabilitate people who have lost their sight or are experiencing a 
gradual loss of  sight, whether or not in combination with other injuries, 
commissioned by the U.S. Department of  Veterans Affairs (VA). The 
project is a collaboration between The Design Partnership, San Francis-
co, and Smith Group, San Francisco. The design was originally set up by 
The Design Partnership as just a blind rehab centre. When the VA de-
cided to combine the blind rehab centre with a polytrauma rehab centre, 
The Design Partnership teamed up with Smith Group to restart design-
ing for the extended programme. During design development, Christo-
pher Downey joined Smith Group to consult further with them on his 
experiences of  losing his sight and going through the rehab programme. 
Trained as an architect, and after an extensive career in architectural 
practice, he lost his sight and, like Pereira, decided to continue practising. 
Smith Group was interested in his personal experiences and asked him 
to join them for the project, allowing him to investigate new ways of  de-
signing. When Downey joined the team, the basic organisation and plan 
had already been developed. As we write, the design has developed into 
construction documents and building is planned to start in early 2012.
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ARCHITECTS’ BIOGRAPHY3.1 

The Design Partnership and Smith Group are two large architecture 
firms in the San Francisco area. Both have a well-filled portfolio with 
projects in health care, education, research facilities and the public sector. 
For the discussion of  this project, we will further focus on the contribu-
tion of  Christopher Downey, who was the main consultant on designing 
for persons with a visual impairment.

Christopher Downey is a San Francisco-based architect with around 
25 years of  experience in practice and currently works with Smith Group. 
He obtained a Bachelor in Environmental Design from North Carolina 
State University, worked for five years in Boston, after which he obtained 
a Masters degree in Architecture from the University of  California in 
Berkeley. He also did internships in Denmark and Japan. He has worked 
for a number of  large architecture firms in the San Francisco area. In 
2008, he lost his sight and sense of  smell due to brain tumour surgery. 
Like Pereira, and with knowledge of  his work, he considered his sudden 
blindness to be an opportunity for his career rather than an insurmount-
able impairment. His interests in architecture are broad, but because of  
his blindness, he now focuses on multisensory qualities of  architecture 
and what he can learn about acoustic and haptic qualities through his 
body. His impairment has also had consequences for his design process 
and he is also learning about new design tools and ways to communicate 
design ideas within the larger structure of  Smith Group. Furthermore, 
his developments in this direction have the beneficial side effect of  pro-
viding an interesting way of  communicating a design proposal to users 
and clients with a visual impairment. This is one of  the reasons why 
Smith Group contacted him to work with them on the Polytrauma and 
Blind Rehab Centre, together with his newly acquired expertise to design 
for blind users. Furthermore, his own experience of  recently following 
a rehab programme for people with a visual impairment puts him in the 
privileged position of  both designer and user.

DESIGN BRIEF3.2 

The existing blind rehab centre needed to be expanded and combined 
with a polytrauma rehab centre. The rehab centre is organised into three 
main service programmes: an intensive inpatient course where people 
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are living in the facility 24 hours a day; transitional services; and outpa-
tient services for which people go home in the evening. In the inten-
sive course lasting a few weeks, persons who recently lost their sight are 
taught how to go about the built environment, learn to use a cane and 
perform daily tasks such as orientation and mobility, living skills, manual 
skills, physical conditioning, recreation and computer access training. 
Most of  these courses take place in specialised teaching rooms, but the 
building itself  also plays an important role in the rehabilitation process. 
The whole facility is considered an educational environment, especially 
for the mobility and orientation training. From the design brief: “The 
primary orientation design concepts that [the Orientation & Mobility 
Department] recommends for the ward are: Creation of  a realistic real 
world environment that can be found in most public buildings. The ward 
is the starting point of  skill development and therefore should be a sim-
ple layout. A) Strategic placement of  good orientation landmarks*. B) 
Minimizing the number of  cues in the ward environment**. [...] (*Ac-
cording to Orientation & Mobility, the term landmark means: an object 
that is consistently present and identifiable (visually, auditorially, or tactu-
ally), unique to an area and reliable for orientation purposes. ** Cues are 
objects that are not consistently present and often require the student 
to use deciphering skills to determine his or her relative location in the 
environment.)”. This general ambition is further elaborated in terms of  
signage, general ambiance, wall decorations, floor textures and lighting. 
The brief  describes situations of  use rather than being too prescriptive 
in material choices or configurations.

CLIENT/USERS3.3 

The Polytrauma and Blind Rehab Centre has been commissioned by the 
Palo Alto division of  the U.S. Department of  Veterans Affairs, which 
provides a wide range of  services for U.S. veterans. The blind rehab cen-
tre takes care of  veterans experiencing visual impairment, be it because 
of  injuries from war or because of  moving into old age. The addition of  
a polytrauma rehab centre is a consequence of  the recent wars in Iraq 
and Afghanistan and the subsequent high number of  injured soldiers. In 
the facility as a whole, people with diverse impairments and even with 
multiple impairments due to injury are being treated and prepared for 
living with an impairment. The users of  the building are patients—or 
rather students as they are called by the staff—and the persons support-
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ing them in the rehabilitation process: medical staff, teaching staff, ad-
ministrative and household personnel. Some of  the teaching staff, spe-
cifically for the blind rehab centre, also live with a visual impairment.

LOCATION3.4 

The new rehab centre is a part of  the larger VA Health Care campus 
in Palo Alto, California and can be reached by car (car park next to the 
building) and public transportation (bus stop near the main campus 
building). It will be erected on the site of  the existing smaller building 
in use by the Western Blind Rehab Centre. The existing building is in the 
shape of  the letter F: one longer wing with two perpendicular smaller 
wings. This allows a very straightforward numbering system with a let-
ter for each wing and a distinction between both sides of  the hallways 
using odd and even numbers. Furthermore, the inpatient and outpatient 
services each are located on their own floor. As such, the staircases form 
a very clear transitional space between both departments. All this makes 
the building very easy to understand for persons who are new to be-
ing visually impaired. It also allows them to orient themselves within the 
building without the risk of  getting lost during orientation and mobility 
training.

location of the new Polytrauma and blind rehab centre on the Palo Alto campus Fig. 5–12 
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Using the existing building has taught the rehab staff  a great deal 
about what works well and what needs improvement. The organisation 
and the logic in the numbering sequence of  the existing building have to 
be maintained, or at least a similar alternative is desired. However, there 
are problems with material finishes, colour contrasts, lighting and sig-
nage that need to be addressed in an appropriate way.

CONCEPT3.5 

The main concept that shapes the new building is to create an environ-
ment that supports the students coping with their recent visual impair-
ment without providing the easiest possible building to use, navigate or 
live in. As the building in its totality forms part of  the orientation and 
mobility training programme, it needs to be a good representation of  the 
world they will deal with after the training. To achieve this, the building is 
challenging enough to navigate, but supports the students with enough 
non-visual landmarks so they do not get lost and provides enough places 
to rest to allow the students to learn the different routes through the 
building at their own pace. The semi-public hallways are therefore or-
ganised into “neighbourhoods” and “circuits”. The rehab centre must 
also provide a house-like feeling, especially to the students living there 
for a longer period. This is mainly achieved by choices of  materials, fur-
niture and colour schemes.

The main divisions that structure the building are the one between 
inpatient services and outpatient services, and the one between the 
blind rehab centre and the polytrauma rehab centre. This translates into 
a building that is organised in two parallel wings (inpatient versus out-
patient), two floors for the outpatient wing (polytrauma on the ground 
floor and blind rehab on the first floor) and three floors for the inpatient 
wing (polytrauma on the ground floor and blind rehab on the upper two 
floors). Both wings are connected by two bridges, one of  which is in-
tegrated into the main entrance lobby. These bridges fulfil the function 
of  the staircases in the existing building in terms of  providing a non-
visually perceivable transition.
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SPATIAL ORGANISATION3.6 

Both wings are structured as corridors forming loops and flanked by dif-
ferent types of  rooms on both sides. In the outpatient wing, offices for 
medical staff, treatment rooms and training facilities take up most of  the 
space, while in the inpatient wing there are a large number of  single per-

entrance lobby of the new building as one of the bridges connecting both building wings Fig. 5–13 
serving partly as learning space (exterior and interior) 
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Floor plans of the new building showing the different flooring materials with entrance lobby Fig. 5–14 
to the right 
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son patient rooms as well. At the level of  the blind rehab centre, the cor-
ridors form a simple orthogonal pattern that is easy to grasp cognitively. 
At the polytrauma level, the corridors of  the inpatient wing follow the 
same pattern of  the blind rehab centre above; but in the outpatient wing, 
there is no clear logic as corridors branch off  in different directions in-
stead of  forming simple loops. Unlike the existing building, where strong 
colour contrasts were used in the corridors to help students with some 
residual vision, the client specifically asked for an overall calmer colour 
scheme. This will make the students feel more at home (and less like they 
are in a clinical institute) since the building provides enough acoustic and 
tactual cues for orientation.

Two patios inside the inpatient wing, one large patio between both 
wings and one roof  garden in the outpatient wing allow daylight to pen-
etrate deep into the building. Where the patios meet the corridors, they 
also make for a difference in temperature that can be recognised as such 
by the blind students during their walks. The outdoor spaces each have 
their own function (main courtyard for general leisure, sports fields, 
greenhouses, therapeutic labyrinth, a multisensory garden and mate-
rial garden). On the rooftop garden, a well-placed fountain works as an 
acoustic attractor to invite persons coming in to explore further. Once in 
the garden, the fountain works as an acoustic screen to give two adjacent 
resting places some privacy for conversation.

Alongside the corridors, there are resting areas with comfortable so-
fas at regular intervals and placed next to one of  the patios. Just like the 
nurses’ station, these resting areas form acoustic and tactual landmarks 
because of  contrasting material textures (porcelain tile for the corridors 
and carpet for the resting areas) and more acoustic-absorbing finishes so 
footsteps and cane ticks will resonate differently. Benches and sofas are 
carefully placed so as not to disturb the main circulation, especially per-
sons still learning the technique of  “shorelining”2.

The entrance lobby is by far the most complex space in the building, 
especially for the students. It connects both wings, contains the recep-
tion desk, a waiting area, and a bridge that runs through the doubly high 
space to connect the wings at the first floor level as well as a large open 
stairwell connecting the ground floor with the bridge as the main access 

2  Shorelining is a technique in which the cane is used to maintain a straight line while walking. 
The cane is moved from left to right so that the person can be aware of  objects in front of  him or 
her. The cane also hits a wall on the side so the person can easily follow the direction of  the wall. A 
line of  a different material, or the border between two distinctive materials can also serve the same 
purpose.
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point to reach the blind rehab centre on the first floor. Without having 
to rely on a patchwork of  guidelines on the floor, this space nonetheless 
provides sufficient multisensory elements for the blind students to find 
their way. The top ceiling and the underside of  the bridge have distinct 
finishes to create different reverberations of  cane ticks so that someone 
can clearly distinguish between the space under the bridge and the rest 
of  the space, and with it the direction of  the bridge. The base of  the 
stairs is positioned in such a way that it lies in line with the reception 
desk. A receptionist can thus easily describe how to reach the first step. 
A concrete plinth ensures that a person who is shorelining does not hit 
his or her head and provides a clear direction to cross from one wing to 
the other (together with the acoustic information from the bridge). The 
waiting area can be distinguished by a different texture in the floor mate-
rial, but also by a difference in the lighting (or the warmth of  the sun for 
people with total blindness).

PRESENTATION3.7 

To communicate with the client, the design was presented in tradition-
al design media, such as plans, sections, elevations and 3D-renderings, 
different schematics based on the plans and detail drawings. However, 
when Chris Downey joined the team, the different haptic representa-
tional artefacts he produced for the sake of  getting an understanding of  
the design3 proved a valuable asset to the client meetings in which blind 
teaching staff  was involved.

DESIGN PROCESS3.8 

Because Downey cannot perceive most of  the design media that are in 
use at Smith Group—as in most architecture firms—he had to develop 
his own tools and investigate different media, mostly haptic. One of  the 
first things he had to do was to learn the design as it was formed at 
the time he joined the team. He therefore printed out all relevant CAD 
drawings with a 16-inch wide embossing printer. However, these draw-
ings needed to be altered since the embossing printer has a limited reso-

3 This will be further elaborated in 3.8 this chapter.



Four cAses oF blinDness meeting Architecture

145

lution tailored to the dimensions of  the Braille language. He printed out 
two-dimensional projection drawings (plans, sections, elevations) as well 
as three-dimensional perspective projections. These embossed drawings 
helped him to grasp the design, but also facilitated design meetings with 
some of  the blind staff  working at the blind rehab centre.

To develop design propositions himself, Downey uses coloured wax 
sticks which allow him to make haptic line drawings. They can be bent 
with little force and stick to each other to create larger and more com-
plex shapes, while having enough rigidity to maintain their form while 

Material board with interior finishes Fig. 5–16 

Wikki stix in combination with embossed section drawing Fig. 5–15 
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being read with the hands. With these, he can create and read the draw-
ings himself, but his colleagues can as easily read them visually. If  need-
ed, the drawing that usually starts in two dimensions can be expanded 
into a three-dimensional wire frame. Furthermore, the wax sticks can be 
used in conjunction with the embossed plots to annotate them, or even 
formulate alternatives on top as they stick to the paper as well. Because 
of  their rigidity, multiple wax shapes can be taken off, or repositioned if  
needed.

In addition to these tools, Downey also uses his own body extensively 
to learn from other environments and test out simple material mock-
ups. He tries to apply what he has learned from paying more attention to 
acoustics and touch to the design. When encountering interesting senso-
ry experiences, he investigates what materials and what shapes contribute 
to the experience in that place and translates it into design propositions 
later on. He also interacts quite differently with established design tools 
in the office. While colleagues interact visually with composed material 
boards, he must interact by touching or tapping, possibly with his cane. 
As such, his actions are considered an important enrichment for the dis-
cussions, especially since his experience is much closer to how future stu-
dents at the rehab centre will interact with the materials and the space.

LILLE TOWN HALL, ONO ARCHITECTUUR4 

The case study of  the Lille Town Hall is different than the previous case 
studies in its setup. Because of  its real-time character, we could gather 
material about the design process in great quantity and detail. On the 
other hand, because of  it being a field experiment, the outcome was less 
certain, both in terms of  design and in terms of  interaction between 
architects and blind user/experts. Therefore, this case study might serve 
less explicitly as an advocate of  multisensory architecture, but makes up 
for that with the possibilities of  observations of  minute interactions be-
tween architects, blind user/experts and the produced design representa-
tions.
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ARCHITECTS’ AND USER/ExPERTS’ BIOGRAPHY4.1 

ONO architectuur is a young Belgian architecture firm located in Ant-
werp, established in 2007. They have already been selected multiple times 
for participation in Open Calls for Tender organised by the Flemish 
Building Master, of  which they have won several. They have experience 
mostly in designing private housing, but have some medium-scale public 
buildings in their portfolio as well. At the time of  the competition, the 
office consisted of  two senior partners and two junior colleagues, apart 
from our involvement (two user/experts with a visual impairment, a re-
searcher with a mainly observational role and a researcher who also took 
part as a junior designer).

Both user/experts we involved are legally blind (a visual acquity of  
less than 1/20 and/or a field of  vision of  less than 10°). Both have no 
vision left and have been blind from birth, or early childhood. In their 
daily mobility they rely on a cane, or take a companion on the arm to 
travel when visiting new places. Both have taken an interest in architec-
ture. The first as she was involved before in a research project investigat-
ing haptic qualities in architecture (Herssens 2011). The second person 
had her own house redesigned with the help of  an architect and took a 
particular interest in the design process. Both have an outspoken opin-
ion on accessible architecture as being partly supported by the building, 
partly by other persons. They were interested in participating in our re-
search to help further our understanding of  inclusive designing.

DESIGN BRIEF4.2 

The town of  Lille, Belgium, wants a new administrative centre that will 
house all services for its citizens, including social services organised by 
the OCMW4. Therefore, they used the Flemish Building Master’s Open 
Calls for Tender procedure to have a selection of  five architecture firms 
compete for the project. At the time of  the competition, the different 
services were dispersed throughout the town, which makes collaboration 
between the services difficult. The design needs to enhance the collabo-
ration through a logical and flexible plan. The design brief  further con-
tains a detailed description of  the different services, their interaction, the 

4  “Openbaar Centrum voor Maatschappelijk Welzijn” translated as “Public Centre for Social 
Welfare”.
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space each service takes up now and expected growth in staff  members 
for each service.

The town hall must be recognisable as a public building with an op-
timal accessibility and a large emphasis on an inviting character. Further 
in the brief, “optimal accessibility” is specified as adhering to contempo-
rary norms and legislation. The same goes for sustainability and energy 
efficiency. Furthermore, the building needs to form a harmonious whole 
with the larger green environment. Besides the detailed description of  
the internal organisation, the client formulates the constraint to pre-
serve a dwelling with some historic value. Other than that, the architects 
are free to make a proposition to keep and refurbish the existing build-
ings on the site, or demolish all or part of  the buildings and erect a new 
building.

CLIENT/USERS4.3 

The town hall is both a workplace for the mayor, his or her deputies and 
secretary and staff  of  the different services and a public building for the 
citizens. The latter are admitted for administrative assistance, but citizen 
organisations can also use parts of  the building for meetings and events.

building site: existing situation (left) and design proposal (right) Fig. 5–17 
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LOCATION4.4 

The intention of  the client is to gather all services onto a single, cen-
tral site for which they chose one of  the existing buildings currently 
accommodating the mayor, secretary and two other services. In order 
to expand, some neighbouring plots are being bought: three residential 
plots with freestanding dwellings, of  which one has some historical value 
and cannot be demolished. The old doctor’s house that needs to be pre-
served dates from the end of  the 19th century and is in English cottage 
style. The existing town hall consists of  an old school building with a 
more recent volume (1993) placed in front of  it. Also on the site are the 
gardens of  the three recently acquired plots, a large car park in front of  
the existing town hall and a smaller car park to the side.

The building site is bordered by two streets, one of  which is the main 
road connecting Lille to its neighbouring towns. In contrast to the main 
road with heavy traffic passage is the back road with an almost rural 
character. The main road also connects the site to the nearby town cen-
tre situated around the church.

In their site analysis, ONO found valuable qualities in the historic 
character of  the old doctor’s house as well as the house on the adjacent 
plot (the former vicarage). The large open space and green character 
were deemed a quality as well. On the other hand, the architectural quali-
ties of  the other buildings on the site were considered to be inferior. The 
existing town hall lacks character as well as a clear and logical interior 
organisation. Although the addition is very recent, its structure does not 
allow many alternative spatial arrangements of  the offices, especially not 
in accordance with the ambitions formulated by the client. Also, the site 
as it is now composed is too much of  a patchwork of  different architec-
tural styles, ad hoc additions and car parks disturbing the approach to 
the existing town hall.

CONCEPT4.5 

Starting from the site analysis, ONO proposes a configuration of  pa-
vilions rather than one all-encompassing building. This should preserve 
and strengthen the park-like qualities of  the site as well as integrate the 
freestanding existing houses. Realising the complete building programme 
in one volume would only leave a fragmented outdoor space with little 
quality. A larger surface of  façades must enhance the contact between 
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Freestanding volumes in a park with public functions on Fig. 5–18 bel-étage 

interior workplaces and the exterior park landscape and create a distinct 
(visual) experience of  working among the treetops. The maximising of  
the park landscape leads to a more open ground floor and organising the 
main office spaces and public services on the first floor creates a “bel-
étage” town hall. The façades are inspired by Renaissance arcades with 
decreasing span size towards the upper floors.

A number of  smaller volumes also allow an easy-to-phase process of  
building new structures and demolishing existing ones.

SPATIAL ORGANISATION4.6 

The building programme is organised in four volumes. Three are placed 
in a U-shape and are connected at the first floor level. These contain 
public services, offices, meeting rooms and supporting facilities. The 
fourth, smaller volume contains a refectory, which doubles as a cafeteria 
on the ground floor, and the council room, which doubles as wedding 
room, on the first floor. The old doctor’s house and vicarage are inte-
grated into the park landscape, but do not fulfil any town hall functions.

The traversable ground floor contains multifunctional meeting spaces 
and the entrance to each volume. The main public entrance is organised 
in the first volume. The position of  the reception desk and a broad stair-
case and elevator must lead the visitors to the first floor. The entrance 
spaces in the second and third volume are smaller and have a more pri-
vate character. Public restrooms are located at ground level to also serv-
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ice the multifunctional meeting spaces after office hours, when the rest 
of  the building is closed off. The heavy concrete structure supports the 
whole building both structurally and visually.

The first floor houses the public desks and back offices in one open 
landscape. To address the client’s request to enhance collaboration be-
tween the services, the different volumes are connected at this level via 
two bridges. Climbing the stairs or taking the elevator, visitors follow the 
U-shaped circulation space to the service desk they need. All public serv-
ices are located next to each other along a straightforward route, with the 
social services at the end to safeguard the more privacy-sensitive matters. 
This creates a simple logic for visitors and a flexible arrangement of  back 
offices. The reception desks allow a wide range of  short explanations in 
an upright position or longer consults in a seated position. Consulting 
rooms, stairs, elevators and copy room are positioned in small zones in 
order to maintain the desired transparency and outside views across the 
office landscape. To reconcile the intention of  transparency with the de-
mand for privacy at certain times, curtains can temporarily close off  the 
view inside the glass meeting rooms.

The top floor then is organised as a raumplan with the more private 
offices and supporting services. The mayor, secretary and deputies have 
their offices in the first volume, closer to the main entrance.

The large demand for a car park is met in the construction of  a park-
ing garage under the volumes, following the U-shaped configuration. 
Where parking is not possible, the space is used for the town archives.

A heavy concrete base makes the volumes present in the park. The 
large glass surfaces of  the first floor façade connect the inside space with 
the outside, and make the building disappear between the trees. The re-
flective chromed steel structure adds to the ephemeral character. Chain-
mail curtains on the outside must protect against overheating in the sum-
mer. Curtains on the inside give the personnel the possibility to control 
light levels at their workplace. The top floors, with their room structure, 
demand a more closed façade, but here as well, reflective surfaces must 
make the building disappear and emphasise the green environment.

PRESENTATION4.7 

The final design proposal is presented in a competition bundle explaining 
the project in drawings, schematics, calculations, photographs, texts, and 
images referring to exemplary projects by other architects. Furthermore, 
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Floorplans groundlevel (bottom), first floor (middle), second floor (top) Fig. 5–19 
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a three-dimensional model in wood (larger environment) and metal (the 
final proposal) was made to persuade the jury and client.

Afterwards, two models were made to present the proposal to the two 
user/experts: one to present the volumetric qualities and the larger envi-
ronment, and a second one, more two-dimensional and on a larger scale, 
to explain the plans and internal organisation of  the buildings. The first 
model is based extensively on the original presentation model in terms of  
scale and production technique, but differs in material choice and elabo-
ration of  the larger environment to make it more haptically readable and 
more comfortable to the touch. The more plan-like model differs largely 
from the drawn plans in the competition bundle: a larger scale, an inher-
ent three-dimensionality, and the amount of  information.

tactile models: overview (top) and interior plan (bottom) Fig. 5–20 
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DESIGN PROCESS4.8 

The overall design process for the town hall was partly shaped by the 
procedure of  the Open Call for Tender, and partly by our intervention 
of  involving two blind user/experts.

The context of  an Open Call for Tender has one major drawback in 
that the contact with the client is subject to strict regulations to safe-
guard anonymity in the final decision. The five competing teams were 
all invited to a first meeting with the client in which the design brief  was 
presented and the architects were given a tour around the building site 
and present infrastructure of  the town hall. Shortly thereafter, a second 
meeting between the client and the competing teams took place in which 
the architects could ask for any clarification about the design brief  and 
the client’s context. Thus, starting off  with the same information, the 
teams had several months to prepare their design proposal. In that time, 
there was no contact with the client in any form. The design proposal 
was handed in anonymously in the form of  an A3 paper bundle. The cli-
ent, assisted by the Flemish Building Master, then made a decision based 
on the competition bundles and a presentation by each team. The pro-
posal by ONO was not withheld for budgetary reasons.

After the initial meetings with the client, and one week before the 
architects started working on the design, we organised a site visit with 
the two blind user/experts and the two senior architects. As the archi-
tects stated, conducting a site visit (building site, present infrastructure 

teaming up architects and blind user/experts in a site visit Fig. 5–21 



Four cAses oF blinDness meeting Architecture

155

and the site’s borders) is often the starting point for a design project. As 
such, we could introduce the user/experts by adding to the architects’ 
general practice. We teamed each architect up with one of  the user/ex-
perts to start with, but further in the visit, people switched places based 
on the situation (e.g. one architect wanted to take pictures and someone 
else guided the blind user/expert). The architects walked the user/ex-
perts through the site, describing what they saw. At different points of  
interest, the party stopped and discussed in more length the qualities of  
a certain place or aspect of  the site. The architects took notes of  the 
discussions and pictures of  points of  interest (e.g. some remarkable tree, 
the existing town hall, the dwellings on the site).

After the initial site visit, the architects worked on the project, without 
the involvement of  the user/experts, to formulate a robust enough pro-
posal before meeting with external consultants. Design meetings were 
regularly organised with the senior and junior architects. Specific ques-
tions and testing of  and dimensioning parts of  the design were taken on 
individually and fed subsequent design meetings.

Midway through the process, we invited the user/experts back for a 
design meeting with the architects and a preparatory workshop on de-
sign representations. Once the basic concepts of  site layout, circulation 
and distribution of  the main functions over the different volumes were 
more stabilised, we discussed those with one user/expert and one senior 
architect during a formal meeting. In order to facilitate this design meet-
ing, we also organised a two-day workshop with the user/experts during 

intermediate design meeting where one of the blind user/experts is consulted Fig. 5–22 
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which we tested different media to represent the design in ways that they 
could read (mainly haptically) and interpret. The site analysis and site 
visit formed the basis from which to start. The workshop consisted of  
a general introduction, an explanation of  and discussion about what we 
learned from the working methods of  Pereira and Downey5, a visit to a 
shop for model-making materials, and a test of  different materials, scales 
and types of  models. These models, and the adaptations we made in be-
tween, were then used extensively during the design meeting between 
the senior architect, ourselves and one user/expert.

Apart from the site visit and one meeting, the architects did not deem 
it necessary to further involve the user/experts. Once the design was fin-
ished and presented to the client, we did however present the final de-
sign to the user/experts, without the architects being present. For this, 
we again prepared two models in advance6 to facilitate the presentation.

5 See cases 2 and 3.
6 See 4.7 this chapter.
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visuAl impAirment 6 
And multisensory 
Architecture

Starting from a cultural model of  disability, we will further analyse the 
different cases described in Chapter 5 in terms of  how the respective ar-
chitects question architecture itself  through the concrete projects. More 
specifically, we will discuss how the already mentioned visual bias is rec-
ognized and overcome in the architects’ work. In this respect, the four 
cases display a different kind of  relation between architecture and visual 
impairment.

Each case addresses different aspects of  architecture that have been 
enriched by paying attention not only to visual qualities, but also to other 
sensory modalities and even multisensory qualities. Based on the archi-
tects’ work and their description of  it we studied site analysis, material 
selection, spatial configurations, perceived space, movement and way-
finding as domains of  architecture that are re-interpreted and expanded. 
The architects’ altered understanding of  space and their approach to  
multisensory space in their designs receives special attention in the archi-
tects’ analysis. To further support our analysis we graphically represent 
their descriptions of  the intended multisensory space.
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ARCHITECTURE-VISUAL IMPAIRMENT 1 
RELATIONS

In each case, the relationship between architecture and visual impairment 
takes a different form. Carlos Mourão Pereira and Christopher Downey 
went through a similar process of  losing their sight and becoming blind 
after a substantial period of  practicing in architecture. But while Pereira 
refined his already present interest in the senses, for Downey, his sight 
loss was a turning point in his career, revealing a visual bias in his former 
work and working methods. Both took the subsequent learning process 
to develop a different and enriching take on architecture.

With the Glass House for a Blind Man, Penezić & Rogina took the 
experience of  a blind person to strengthen their claim of  an audio-tac-
tile future for architecture, driven by the capacities of  a micro-processor 
(CPU). By designing a house that enters into an audio-tactile relationship 
with its occupant, they wanted to push a theoretical stance, albeit not 
without consulting persons with a visual impairment.

In the real-time study performed at ONO, the intentions were to go 
one step further and invite two persons with a visual impairment to par-
ticipate in the design process of  an architecture firm, resulting in a joint 
site visit/analysis, one intermediate meeting and a final presentation, 
with the inclusion of  some visuo-haptic design representations.

ALTERED BODY, CHANGED ENGAGEMENT WITH THE 1.1 
ENVIRONMENT

Building a nuanced understanding of  multisensory qualities: Carlos Mourão 
Pereira

The process of  becoming blind is for Carlos Mourão Pereira an inspiring 
learning process about, amongst others, the multisensory qualities of  ar-
chitecture and space. Trained as an architect, he acknowledges a visually 
guided interest in architecture—his interest in the contemporary Portu-
guese architecture of  e.g. Aires Matteus which he himself  now describes 
as highly visual. Though he states that he has always had an interest in 
the broader human sensorium as well, he now admits that his knowledge 
was fairly limited. When his vision became impaired, Pereira discovered 
the potential opportunity to expand his non-visual knowledge about the 
built environment. Similar to what Hull (1997) describes as becoming 
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blind rather than being blind, Pereira discovers a greater complexity in 
non-visual spatial qualities. “Nowadays, and due to the fact that I cannot 
use my vision, I am more awake to the listening, olfactive and the tactile 
components of  architecture. […]I am in a state of  great receptivity to 
new influences, with particular emphasis to the ones of  bigger sensory 
complexity.” (Pereira 2009) For instance, he never could explain the why 
of  his observation that people prefer 19th century houses to live in above 
modernist and contemporary houses. Now, through his bodily awareness 
of  the complexity of  auditory space, he has discovered difference in au-
ditory quality between houses from the respective architectural styles and 
thus attributes this preference to the acoustic qualities of  a living space.

Eventually, this embodied knowledge helps him create richer archi-
tecture as he incorporates shapes and materials for their multisensory 
potential, such as the rounded shapes of  the basin for their haptic quali-
ties and the use of  seaweeds for their olfactory and tactile qualities. At 
least for now, vision is still an important aspect of  architecture. For this 
aspect, Pereira relies on his memories and collaborations. But Hull’s de-
scription of  fading memories of  past visual experiences suggests that 
Pereira’s work might change on this account. As we write, the sight loss 
is still recent and the process of  becoming blind only just started. As 
much as he relies on his memory for visual spatial knowledge, he ex-
tensively uses his own body to gain spatial knowledge concerning other 
senses. Therefore, he prefers visits to get to know a building: “The selec-
tion was to have more contact with the case studies [of  his own PhD 
research]. They are in Portugal ... there are also specific islands for me 
interesting but I prefer ... to go to the place.” (interview Pereira 2009) He 
mentions auditory qualities of  sound and reverberation, olfactory quali-
ties of  smell and tactile qualities of  shape, texture, temperature and pres-
sure.

The reliance on his own experiences, bodily and mediated, is appar-
ent in how he explores the building site, and similarly, projects designed 
by other architects. He engages an environment, a building or build-
ing element consciously with the whole of  his body. During a visit to 
the Horta House in Brussels1, he mostly used his hands to explore the 
complex shapes of  the rich Art Nouveau detailing. Pereira even uses a 
repertoire of  different gestures—going from pinching over grasping to 

1  The Horta House is the former home/atelier of  Art Nouveau architect Victor Horta. Today, it 
is a museum exhibiting the architecture and furniture of  the house and some design models made 
by Horta. For this visit, we obtained the privilege of  touching the delicate details of  the Art Nou-
veau building, which is normally prohibited by the museum conservator.
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subtle strokes with the back of  his hands—to gain as rich an experience 
as possible. But some parts of  the building or certain places invited him 
to touch with more than the hands: a waiting place near a heating ele-
ment in the entrance hall invited to be experienced while sitting down; 
also sofas and chairs invoked feelings of  attention, relaxation and lis-
tening by suggesting different body postures; his feet informed him of  
the many subtle differences in flooring material and transitions between 
spaces; when entering a winter garden, his first reaction was to comment 
on the change in smell; and engaging with different materials through 
touch made him also experience the acoustic qualities of  materials as 
the interaction produces different sounds. Even visual qualities remain 
important for Pereira’s experience. For many building elements he asked 
about their colour in great detail.

Overcoming a visual bias: Christopher Downey
Even more than for Pereira, for Chris Downey the process of  becom-
ing blind related first and foremost to acknowledging and overcoming 
a visual bias in his earlier work. Secondly, by working on the Polytrauma 
and Blind Rehab Centre, he discovered a lack in the building codes when 
it comes to designing an environment that supports people with a visual 
impairment. As he says: “Here in the United States we have the Ameri-
can Disabilities Act ... that was largely guided by, mostly physical dis-
abilities. ... What I found is that there hasn’t really been a way, a mecha-
nism anticipated by the code available out there to really provide good 
way-finding ... if  you’re blind and enter a complex building.” (interview 
Downey 2009)

Similar to Pereira’s concerns with creating an inclusive built envi-
ronment, for Downey a multisensory approach to architecture benefits 
everyone. “[I] start to build these multisensory design strategies for the 
building that you can, everybody can benefit from. You can give some 
extra richness to the building, but it’s also just an exciting different way 
of  thinking about architecture, [...], and it gives more richness to eve-
ryone. And it gives a different sensory structure to work with if  you’re 
blind.” (interview Downey 2011) Sensory richness is becoming a way for 
Downey to create interesting and supporting spaces for many activities. 
Creating acoustic or tactile landmarks helps in way-finding, but diversifi-
cation can also support resting places and places for informal encounters 
separated from a circulation space. Furthermore, sensory richness means 
paying attention to different senses. Touch and sound have received the 
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most of  Downey’s attention in perceiving his environment.2 Yet vision 
remains important in his work as well. Sensory richness means not only 
expanding his attention to different senses, but also striving for richness 
in acoustic/haptic/visual qualities an sich. His more nuanced understand-
ing of  acoustic qualities has taught him that many spaces are acoustically 
too uniform to navigate easily. And he extrapolates this insight to other 
sensory modalities, including vision.

Downey’s bodily experience has taught him more about engaging with 
the environment as a blind person. When working on the Polytrauma 
and Blind Rehab Centre, he found that very few of  these experiences 
have been tackled by building codes. And even if  they are tackled by 
codes, these mostly address dimensioning of  circulation spaces and po-
sitioning of  building elements to avoid collision. But there also, Downey 
finds that a more nuanced understanding of  multisensory space may 
contribute to buildings that are safer for and support people with a visual 
impairment. An important aspect of  accessibility for him is way-finding 
and the use of  signage. Although regulations concerning the integration 
of  Braille in signs do exist, the codes do not describe adequately how 
to find the sign in the first place. Therefore, Downey advocates a larger 
multisensory specificity and intelligibility. In his experience, many envi-
ronments are too monotonous when it comes to non-visual cues. The 
critiques he formulates start from his own bodily experiences and do 
not contradict the building codes, but certainly do add to them. Limiting 
protruding objects is a good thing, but for Downey this addresses only 
one aspect of  the way a person relying on a cane uses space: tapping 
at the level of  the floor and assuming a protrusion along a vertical axis 
of  the shapes they perceive there. Adding Braille to signs can be help-
ful, but only when you can find the signs; these are now often placed in 
places that are easy to find visually, but not necessarily through touch, or 
through touch as it is used in traversing the built environment. Instead, 
Downey proposes a more multisensory diverse space with distinct tactile 
and acoustic landmarks using for instance different flooring and ceiling 
materials. As a person new to sight loss, those are qualities of  the built 
environment that he is more attentive to. As an architect he then tries to 
find out what combinations of  materials in what configuration enhance 
those qualities. As such, this attentiveness gets integrated in his approach 
to architecture. Accessibility for blind people and a multisensory archi-
tecture go hand in hand, both informed by Downey’s bodily experience.

2  The surgery that Downey underwent also influenced his sense of  smell.
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“Learning to be affected” in becoming blind
When Pereira or Downey lost their sight, they had to develop new 

ways of  engaging with the environment, other than the very visual way 
they were used to (as architects). They became aware of  other sensory 

carlos Pereira exploring a detail in the horta house by touch and explaining his experience Fig. 6–1 
using different hand movements and talk to reference other experiences 

JH: “Do you like that door han-
dle?

CP: “Do you want to touch?”
PW: “Yes.”

CP: “But here”
PW: “it’s more sharp”

CP: “Yes, they have a human 
scale.”

CP: “Give me your hand.”

CP: “you find sharpness.”

CP: “You have the very delicate 
size.”

CP: “So, here I think is very 
comfortable.”

CP: “Well, what I see is incredible, because I know sometimes it’s difficult with the design, to give 
very careful, the way of  treating the steel or the metal. But they are incredible rounded finishes. But 
there are little contrasts, I’m very critical. What I see here is, for example the wood handrail has 
very different touch qualities than the steel, because the steel has a little arch, it’s not completely 
rounded.”
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capabilities of  their bodies and developed them consciously as exciting 
new tools to learn about the built environment. Using Latour’s (2004) 
terms, both are anew “learning to be affected” by their environment, 
which means in its broadest sense: being “effectuated, moved, put into 
motion by other entities, human or non-human.” (ibid. p. 205) Both rec-
ognized that through their altered body, they started perceiving the world 
in a different way. By opening themselves to their new perceptions, they 
developed a richer and more nuanced understanding of  non-visual quali-
ties of  materials, shapes and spaces (see fig. 6-1). Latour has termed such 
learning of  different layers of  difference “articulation”. Articulation is 
not only the ability to speak about differences in a sense of  conscious 
and literary sophistication. More so, it has to do with differences eliciting 
different behaviour. “An inarticulate subject is someone who whatever 
the other [human or non-human] says or acts always feels, acts and says 
the same thing. [...] In contrast, an articulate subject is someone who 
learns to be affected by others—not by itself. [...] A subject only becomes 
interesting, deep, profound, worthwhile when it resonates with others, is 
effected, moved, put into motion by new entities whose differences are 
registered in new and unexpected ways.” (ibid. p. 210) Both Downey and 
Pereira recognize that becoming blind can be one of  such ‘new and un-
expected ways’ to learn to be affected by the built environment. Further-
more, as being articulate manifests itself  in a person’s behaviour and re-
actions to others (in casu a building, a building element, a specific detail), 
for Downey and Pereira it becomes apparent in their bodily interactions 
with the built environment, even more so than in their verbal accounts 
of  this interaction. For instance, as we observed during the visit to the 
Horta House (see Fig. 6.-1), Pereira is more articulate in the different 
ways of  touching a door handle than he is in describing verbally why 
this specific handle is so comfortable to touch. The spaces Pereira and 
Downey design are thus very much inspired by their perceptions of  and 
interactions in experienced situations.3 But also how they design these 
spaces, or how they shape building elements relies on how their articula-
tions of  space find their way into their design studios.4

3 See further this chapter.
4 See next two chapters
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LEARNING FROM PEOPLE WITH A VISUAL 1.2 
IMPAIRMENT

In the cases of  the Glass House designed by Penezić and Rogina, and 
the Lille Town Hall designed by ONO architectuur, the process of  learn-
ing to be affected by multisensory spatial and material qualities takes on 
a different form than in the case of  Pereira or Downey. Penezić & Ro-
gina departed from a theoretical argumentation for their design of  the 
Glass House, and later for the exhibition at the Venice Biennial they in-
terviewed blind persons about their experiences and how to implement 
them in an audio-tactile display. With the Lille Town Hall case, we tried 
to go even a step further by involving blind persons in the design proc-
ess of  an architecture firm.

Building up an audio-tactile repertoire: Penezić and Rogina
In the Glass House case, blindness features as a strong notion to ques-
tion a visually biased architecture and to propose its counterpart in an 
audio-tactile culture. It was for Penezić and Rogina a pars pro toto for an 
evolution in their theoretical and architectural project: taking away the 
visual dominance to emphasize the audio-tactile qualities latently present 
in architecture.

On the other hand, to concretely develop their theoretical concerns 
in a convincing way, they engaged with blind persons from Croatia’s 
national organization for the blind in order to learn from their experi-
ence and incorporate that knowledge in an actual design. To this end 
they relied on verbal accounts through interviewing these people about 
their daily activities. When asked how these interactions with blind peo-
ple went, Penezić and Rogina said: “Strictly through dialogue, and the 
presumption, after the dialogue, to try to anticipate what if  we are blind, 
what we would do, how, what is going to be the most suitable for us. ... 
Our expectations, like all expectations were not the matching points with 
the blind people.” (interview Penezić & Rogina 2010) Blindness is then 
not only a theoretical vehicle but moves towards affecting the architects 
through the specific experience of  blind people, be it perhaps in a naive 
way as they explained. The quite linear and unidirectional layout of  the 
Glass House can be considered as an architectural translation of  the con-
ception of  tactual perception as a sequential kind of  perception.5 Later 

5 People who are blind engage with the larger scale in a sequential way. As they walk through a 
space, they can tactually perceive objects and spatial elements one after the other and build up their 
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in the exhibition space Penezić and Rogina designed for the Venice Bi-
ennial they could observe how people with a visual impairment interact-
ed with the horizontal totem. They discovered that the visually impaired 
people, and also sighted children, engaged more easily with the audio-
tactile elements than sighted persons. The architects observed during 
the exhibition that “children don’t have [cultural and educational] con-
straints, they go fwiii, very quick, and they find out with very very, how 
you say, interesting and they don’t have fear to use, or to feel the things, 
that was very very interesting. And immediate understanding, you don’t 
have to explain them.” (interview Penezić & Rogina 2010) Through their 
interviews with blind persons, Penezić and Rogina became affected by 
these persons’ perception of  the environment, enough to design a rep-
resentational device to explain their architectural and theoretical work. 
Furthermore, through the horizontal totem they could convey part of  
that affection onto others, c.q. the children they referred to.

Involving blind user/experts in a design process of  architects: ONO and user/
experts

In the setup of  the real time study at ONO, we proposed the involve-
ment of  blind persons as user/experts so that both the architects and 
the user/experts could gain a better understanding of  each other’s per-
ceptions and practices. In the end, most attention in the design process 
went to basic accessibility for people with a visual impairment.
This was already a first important step, though, as in the Flemish context 
attention for visually impaired people is rather limited, both in architec-
tural education and in the building legislation. But the nuances we found 
in the other cases concerning potential multisensory qualities in archi-
tecture were not at the fore of  the discussions. However, during the site 
visit, the building site did invite both architects and blind user/experts 
to share not only practical information about accessibility, but also indi-
vidual perceptions with attention for more than visual qualities.

In the interviews we conducted after the design competition, one of  
the remarks of  the architects seemed to confirm our observation that 
the relation between architecture and blindness/visual impairment re-

knowledge of  that space by adding up those elements. The sequential nature of  the sense of  touch 
is often contrasted with the visual sense which is said to provide us with an ‘immediate’ overview of  
the totality of  space. However, based on our observations the sequential nature of  tactual percep-
tion is debatable, at least on the smaller scale. For instance, when one of  the user/experts explored 
a scale model of  the building through touch, we observed a simultaneous use of  both hands, one as 
reference hand and one to explore the details of  the model (see Chapter 8).
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mained rather limited The site visit was for them the most interesting 
experience. Because of  the presence of  the user/experts the architects 
said they perceived the site differently than what they are used to. One 
of  the architects stated afterwards that “the site visit was, it’s not a cor-
rect expression, but you look through their eyes ... and otherwise you do 
look differently. ... That really surprised me, how much it makes you look 
at other details.” (interview ONO 2010) The user/experts pointed at ele-
ments and qualities they were not always aware of. But the architects also 
started paying attention to aspects of  the site that they thought would 
interest the user/experts.6 On the other hand, the design meeting mid-
way the design process between one of  the senior architects and one of  
the user/experts was experienced by the architects as much less useful. 
In comparison to the site visit, they say that they did not learn anything 
new; that it was more about verifying whether they had applied what the 
user/experts had explained them about accessibility for people with a 
visual impairment. One of  the architects remarked that they “had ap-
plied the things that we discussed before [during the site visit] and that 
we needed some sort of  approval  ... but we didn’t have any more in-
formation that would profoundly add to the project.” (interview ONO 
2010) In an interview with the user/experts afterwards, we learned that 
they also found the meeting not contributing much new.: “I don’t know 
if  our input was that useful for the project. ... There were not that many 
adaptations necessary.” (interview user/esxperts 2011) The user/experts 
stated that they found the building well designed and their concerns 
adequately addressed. Where the architects did see potential in another 
meeting with the user/experts is later in the design process, when they 
could discuss the design in more detail, specifically with regard to the 
selection of  materials.

The architects and user/experts had no trouble discussing accessibil-
ity over representational artefacts. Discussing sensory qualities seemed 
more difficult (except for kinaesthetic qualities, they did not emerge dur-
ing the meeting).7 During the site visit where less intermediaries (such as 
representational artefacts) were involved, discussing (multi)sensory quali-
ties seemed to happen more spontaneously. As one of  the user/experts 
said: “The first visit was really interesting. ... Because it was tangible, you 

6 See 2.3 this chapter, more specifically the example where one of  the architects points out the 
acoustic character of  a certain place on the site, followed by the blind user/experts elaborating and 
nuancing those qualities. 
7 See Chapter 8 for a more elaborate discussion of  the meeting and the mediation of  the repre-
sentational artefacts at hand.
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had the feeling of  the environment, the building and the space.” For the 
other user/expert the qualities of  the site visit were that “they [the archi-
tects] could explain it well, but we could give them practical information, 
tell them ... ‘this is impossible for someone who can’t see, or that is pos-
sible.” (interview user/experts 2011)

MULTISENSORY SPACE IN ARCHITECTURE2 

The critiquing power of  disability as underlined by the cultural model 
(Devlieger et al. 2003) has been covered in Chapter 1. Through the four 
cases we selected, we try to gain a better understanding of  how becom-
ing blind, or working with visually impaired persons influences the way 
architecture is understood and/or designed. 

ExTENDING THE NOTION OF SPACE2.1 

“Twentieth century theory of  architecture defines architecture first and 
foremost as a part of  space: space is the most specific aspect of  archi-
tecture as a discipline” (Heynen 2004, p. 782) Heynen (2004) further dis-
cusses four concepts of  space that are relevant for contemporary archi-
tecture and architectural theory. The oldest, developed by Plato, states 
that space is the all-encompassing field with a solid geometric structure. 
In architectural theory, this notion is translated into proportional sys-
tems mimicking this structure (e.g. the harmonious cosmic proportions 
derived from the human body during the Renaissance). Later, Aristotle 
defined space more in terms of  place: space is the ordered whole of  ob-
jects all having their specific place. Because objects and their materiality 
are inherent to space, there is no such thing as empty space. More recent 
the notion of  space has become dominated by the Newtonian concep-
tion of  an abstract geometric space with three dimensions, which is later 
understood as a special case of  the space-time continuum postulated in 
the relativity theory.

These concepts of  space are still focussed on abstraction and/or 
object-oriented. Space connects objects and orders them in a geometric 
(and/or temporal) structure. However, when Pereira and Downey ex-
plain their perceptions of  space we get a different story altogether. We 
already discussed the objectification of  vision leading to the sense being 
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attributed with an objectifying nature.8 Their learning process and altered 
attentions have taught both blind architects about a different kind of  
space. Of  course, their attention goes to non-visual qualities of  objects 
in their environment, but they discovered that acoustically and haptically 
they can perceive space itself, as much as the objects within. Space for 
them is not the void between objects, or that which connects and gives 
objects a place. It is filled with sounds, wind currents, heat and cold sur-
rounding the body.

In the following example, Pereira explains how space is not only 
the empty (invisible) space between (visually) perceivable objects. He 
has learned to consider other boundaries than the visual object/void-
boundary, in this example a boundary created by difference in tempera-
ture. “What I feel in my experience now, is that space changes a lot. For 
example, if  I have my hand here, I can go near a window, I don’t know 
where the window is here, but it’s ... but if  the sun comes and my hand 
... and I have another space, completely different, and in this space, for 
example, I can be very, this can be very hot and you have the sun there 
and you can go for another place. So this space, it’s more complex than a 
visual thing.” (interview Pereira 2009) What used to be perceived as visu-
ally empty has become perceivable in its own right.

The discovery of  the existence and complexity of  multisensory space 
has lead Pereira to investigate how to shape this space. One of  his first 
experiments in this direction was the shaping of  haptic space. The site 
for this experiment is the wide open landscape of  the beach, between 
land, ocean and sky. One of  the sensations filling up the visual void 
comes for Pereira from the wind. The thought-experiment he conducts 
explores how to give shape to the wind and create different spaces in it 
with the use of  a single wall. In the specific case of  the Portuguese coast, 
the direction of  the wind hardly changes from its main north-south axis, 
parallel to the coastline. By placing a wall along that same axis, the haptic 
space created by the wind remains as vast as it was before and the wall 
disappears. But when he rotates the wall so that it takes on an east-west 
direction, he can perceive multiple distinct spaces. In front of  the wall, 
there is still a strong direction in the space created by the wind. On the 
sides the wind changes from a linear to a turbulent pattern. On the back 
side, the wind is blocked. “Now the air has lost its transparency … with 
this wall you can make so many colours and details in the air.” (lecture 
Pereira 2009) He describes how different orientations of  the wall accord-

8 See Chapter 1.
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ing to the direction of  the wind can change its effect from almost unno-
ticeable when aligned to very disruptive when transverse. Also impor-
tant is the place of  the body. When you stand behind it, the wall can be 
sheltering, but when in front you are completely exposed to this strong 
wind.

The Sea Bathing Facility, the Rehab Centre and the Glass House all 
have in common that the respective architects intentionally try to express 
the existence of  different sensory spaces. With the Glass House, Penezić 
and Rogina designed interactive audio-tactile walls which produce ever 
changing acoustic and thermal subspaces that can overlap with or divide 
the suggested functional spaces of  kitchen, living room, bathroom and 
bedroom. With the project they want to make people aware of  the exist-
ence of  more than a visual space. Pereira’s less revolutionary intentions 
are to disclose the multisensory space of  the ocean surf  to an as large as 
possible public. Using a similar strategy of  sensory variations in space 
(e.g. water flow and pressures between high and low tide, distinct pock-
ets of  olfactory and tactile tanks, ...) he tries to make people aware of  
specific acoustic, haptic and olfactory qualities of  space. In the case of  
the Rehab Centre, Downey explains how the recognition of  acoustic and 
haptic subspaces is vital for the blind students. In this case, it is not just a 
question of  enriching someone’s understanding of  space, but also mak-
ing use of, for instance, acoustic subspaces as landmarks in the students’ 
daily mobility training.

As space is no longer understood as the void between or contain-
ing objects, its boundaries are not always as discrete as the space/ob-
ject boundary. Sufficiently isolated walls can still divide an acoustic space 
into two distinct rooms. However, smooth spatial transitions become a 
possibility to design with. In the Lille Town Hall case, one of  the topics 
discussed during the site visit with the architects and two user/experts 
was the acoustic space of  the building site. At the front side of  the site, 
the main road through the town is the source of  a loud continuous noise 
generated by heavy traffic, so loud that it makes a conversation tiresome 
for a longer time. At the back of  the site, the bounding road has a more 
rural character with almost no traffic. The sound level of  the traffic 
across the site thus gradually diminishes over the depth of  the site and is 
replaced by the sounds of  birds singing. After an initial conversation in 
a nearby cafeteria (where aspects of  the experience of  blind persons are 
brought up, as well as the obvious qualities of  the main town road) all 
persons involved take a walk over the building site. It is during this walk, 
somewhere in the middle of  the site that one of  the architects remarks: 



blinDness AnD multisensory Architecture

170

...
A1 (architect): “here you don’t hear that road anymore”
UE1 (blind user/expert): “no, here it’s very good”
A1: “here we are”
A2 (architect): “here we stand behind the town hall”
...
UE1: “here it’s appeasing”
A2: “a pleasant”
UE1: “and it smells nice, the grass is freshly cut, you hear birds”
UE2 (blind user/expert): “if  you could place trees in front of  the town hall, you might take away 
some of  the noise, I think”
A1: “the new proposal could be a barrier across the width of  the site, between a park environment 
and what happens at the road”
...

Similar discussions occur two more times during the site visit, at points 
where the acoustic presence of  the main road is apparent to a greater or 
lesser extent: once on the playgrounds of  a neighbouring school which 
has a similar acoustic space, and once in front of  the existing town hall 
where the acoustic space is dominated by the traffic noise. During the 
design process, at one moment, this acoustic quality of  the building site 
was brought up again and triggered the idea to introduce a garden wall 
as acoustic shield. Yet, this idea was abandoned in favour of  visual open-
ness and an inviting entry to the park. After that one brief  discussion, 
the acoustic space of  the park did not receive much attention anymore. 
The resulting design is an acoustic space not much different from the 
existing situation where the transition between traffic sounds and rural 
sounds is given shape by an interplay of  building volumes, open passage 
ways and semi-open arched galleries at ground level.

MULTISENSORY SPACE2.2 

Once we recognize the existence of  sensory spaces and their articulation, 
we can take a next step: multisensory perception can be understood as 
the different sensory modalities each adding to our perception, but also 
as the interaction between different sensory modalities mutually shaping 
perception.9 Further following the mutual constitution of  a subject and 
his/her world as developed in (post)phenomenology, space is constitut-
ed similarly in interaction with a person’s perceptions. Multiple sensory 

9 See Chapter 2.
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spaces constitute a multisensory space, not only by being present next to 
each other, but also by interacting with each other.

In the Glass House project, but also in the exhibition at the Venice 
Biennial, Penezić & Rogina still experiment with multisensory space in 
terms of  juxtaposition. To pass their message they have translated the 
postmodern theories of  multiple parallel layers of  meaning to multiple 
parallel layers of  sensory expressions. The exhibition treats vision and 
audio-tactility in separated rooms and also the Glass House is a (semi-)
theoretical work to emphasize the audio-tactile qualities of  glass, adding 
to the then mainly visual qualities of  the material. “What is for our ap-
proach important that in the same period, we think that we could make 
space—because we live in parallel worlds—in parallel realities and we 
can combine something what, on first sight, isn’t connected. So because 
of  that we very like this strategy of  juxtaposition, using oxymoron, con-
necting what is not connectable.” (interview Penezić & Rogina 2010) In 
the Glass House, the textured relief  of  the glass panels tells the same 
story visually and tactilely. The auditory and tactile thermal patterns cre-
ated with the air and water flows within the panels each tell a different 
story, juxtaposed to the stories told by the other patterns. For the exhibi-
tion, Penezić & Rogina adopted a similar approach. The visual diagrams 
and drawings from the one room are translated shape for shape in a 
raised texture on the horizontal totem in the other room. Accompanying 
texts are translated in Braille but the content of  the text does not alter. 
However, the auditory component of  the horizontal totem consists of  
a specifically composed musical piece per (tactile) diagram. The musi-
cal pieces are not an attempt at translating the visual part of  the exhibi-
tion, rather the architects asked a composer to describe in music how he 
interprets the diagrams and drawings. Each musical piece starts playing 
when touching the corresponding tactile diagram or text and accompa-
nies it rather than trying to convey the same message again in a different 
medium.

For Pereira, a place is perceived by all our senses, and so is a design 
that shapes that place. When talking about the Sea Bathing Facility, he 
explains how he perceives the place he selected for the project through 
all his senses equally. “The coastline allows for a sensory fusion thresh-
old between sea and land. The waves, the sand, the rocks, the vegetable 
and animal species, all emphasize the acoustic, olfactive, tactile and visual 
sensations, capable of  turning the beaches into thermal spaces.” (Pereira 
2007) The sounds, smells, colours and textures are all equally part of  
that particular place where sea and land meet. The very detailed sensory 
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description of  a childhood memory further illustrates a concern to de-
scribe a place according to all his senses. With the Sea Bathing Facility, 
Pereira wants to strengthen and balance each of  the sensations he distin-
guishes through his own body. Without taking away the haptic percep-
tion of  the waves in the surf, but by tempering it, he creates a situation 
where visitors are invited to perceive the olfactory and tactile qualities of  
the sea life in the smaller basins. The more balanced sensory qualities of  
the Sea Bathing Facility come about clearly in the presentation model/
room Pereira designed to present the project. Other than the exhibition 
designed by Penezić & Rogina where vision and audio-tactility are ex-
plicitly juxtaposed, Pereira’s exhibition room gathers all sensory aspects 
of  the project within one presentation. His intention is not so much to 
show the visitor the existence of  other space than a mere visual one, but 
to illustrate the potential of  combining all these sensory spaces into one.

Downey searches even more explicitly for interaction between differ-
ent sensory spaces. He explains how in the entrance lobby of  the Rehab 
Centre the directionality of  the circulation is enhanced by shaping the 
space such that multiple sensory modalities are all provided with simi-
lar information from different sources. The difference in ceiling height, 
choice of  materials and shape of  the ceiling between the bridge and the 
double height space of  the lobby should make for a clearly perceivable 
difference in reverberation time. When a person using a cane moves 
through the lobby, the ticking sound of  the cane will create two distinct 
acoustic spaces which follow the direction of  the bridge. When it comes 
to navigating the lobby, the boundaries perceivable within thermal and 
tactile spaces have the same direction as those in the acoustic space and 
all provide the blind students with a clear direction to follow. The bound-
ary in the thermal space is defined by the sunlight entering the lobby 
and creating two distinct spaces, one warmer versus one colder (as in 
the example mentioned by Pereira). A third line that persons with a cane 
could follow is the boundary between the flooring materials of  the cir-
culation zone and the waiting areas in the lobby. The textures of  carpet 
and concrete are different enough for even persons new to cane travel to 
pick up. Lastly, the bridge through the lobby is also a visual element with 
again the same directionality, althoug not explicitly discussed by Downey 
as such. When we consider in this example the guiding boundaries as 
an ‘object’ the multisensory space of  the lobby offers a strong object 
constancy between different sensory modalities. All add up to the same 
overall perception of  direction.
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During the site visit in the context of  the Lille Town Hall case, when 
the architects and user/experts discussed the acoustic space of  the site, 
the olfactory qualities of  a particular place also drew the attention of  
one of  the user/experts. The pleasant character of  the place associated 
with a more quiet acoustic space defined by birds singing rather than cars 
passing shifted the attention also to the smells of  fresh-cut grass. In the 
Rehab Centre, Downey wants to design a situation that explicitly works 
with the phenomenon of  sensory interaction, where one sense strength-
ens attention for the other senses. In one of  the outdoor spaces on the 
roof, the architects wanted to create a sensory garden where people can 
rest and talk in quiet amidst flowerbeds and fountains. The fountains 
should acoustically separate different seating places by creating their own 
acoustic space in the garden. Once inside one of  these acoustic pockets, 
someone could calm down and be more open to his/her other senses, in 
this case specifically the multitude of  smells from different flowers and 
plants.

GRAPHIC ANALYSIS OF MULTISENSORY SPACE2.3 

On the following pages we will present a graphic analysis of  the multi-
sensory space of  each case. The graphic analyses go together with the 
textual discussions in the previous two subsections and will help illus-
trate how in the different cases the designed space is extended from 
merely visual to include multiple sense. All graphics concerning one case 
together constitute an analysis of  the multisensory space and subspaces. 
Because of  the limitations of  the paper medium, some imagination will 
be required from the reader to combine the different graphics and get an 
impression of  the spaces that come into being where different sensory 
spaces overlap or interact.

The subdivision and elaboration of  the different sensory spaces of  
importance in each case is guided by the architects’ explanations and fo-
cus.
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Lourinhã Sea Bathing Facility: tactual space

HIGH_TIDE
LOW_TIDE

the tactual space of the lourinhã sea bathing Facility is mostly impacted by the sea, and thus Fig. 6–2 
fluctuates on the rhythm of the waves and tides. For Pereira, the water is an integral part of the architecture 
of the bathing facility. During high tide, the motions of the waves can be felt throughout the main basin. In 
contrast, the smaller tanks provide pockets of calmness (represented by different shades of blue, lighter 
being calmer waters). During low tide, the whole bath is cut off from the sea and provides a still haptic 
experience. Next to the water, the wind makes for a second tactual space, bordered by the space of the 
water with the surface of the sea as its boundary. Similar to the water, the wind encompasses the body and 
gives its motion and warmth to the skin, albeit less heavily (represented by a directional patterned texture). 
The space of the water is further bordered by the smooth concrete texture and the shape of the bath itself. 
The fauna and flora in the small tanks provide a rich palette of different textures to touch (represented in the 
photographs of sea plants). The last important tactual element is the hand rail that guides visitors from the 
entrance through the bath and back again (coloured in green). 
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Lourinhã Sea Bathing Facility: acoustic space

the acoustic space is a combination of the sounds of the wind surrounding the visitors Fig. 6–3 
everywhere in the bath (uniform patterned texture) and the sounds of the waves much stronger near the 
edges and diminishing towards the centre and coast line (green gradient). The water surface forms again a 
strong boundary as under water none of these sounds permeate.
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the olfactory space is shaped by the salty smells of the sea life, concentrated in the smaller Fig. 6–4 
tanks and lightly dispersing in the nearby water.

Lourinhã Sea Bathing Facility: olfactory space
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the acoustic space of the building site for the lille town hall is experienced by the two blind Fig. 6–5 
user/experts as a gradual transition between two distinct acoustic poles: the noise of traffic from the town 
road (bottom, represented in blue) and the more quiet rural atmosphere with the sounds of birds singing 
(top, represented in green). The different buildings on the site help shape the gradient by shielding the 
harsher traffic noises. This results in a smaller space before the two houses and a larger space before the 
existing town hall which then gradually merge with the quiet space behind the buildings. 

Lille Town Hall: acoustic space of  the building site
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In the new Lille Town Hall designed by ONO, the acoustic space of the public first floor is Fig. 6–6 
characterised by the large open space of landscape offices. Here the architects tried to keep the reverberation 
time at a minimum by compensating for the large reflective surfaces of glass walls and concrete ceiling with 
the carpet flooring (medium green). Inside the large uniform acoustic space, smaller pockets are created 
by small cells in which curtains and an absorbing ceiling provide spaces that are less reverbatory (dark 
green). These small spaces are sharply cut out of the larger office space because of the glass walls and 
closed ceilings. A distinct object within the acoustic space of the office is the elevator because it sends out 
its own recognizable sound waves, fading away over larger distances (light green gradient). Therefore, the 
elevators could serve as acoustic landmarks. Another distinct subspace is formed by the paserelles (blue) 
which reflect the sounds produced by walking (foot steps, cane tickings) much more than the office space. 
In thoses spaces, no absorbing materials are used. Together with the narrowness the sounds are reflected 
and directed more strongly. Lastly, the difference in flooring materials between the circulation (concrete) and 
the offices (carpet) makes that the sounds produced by walking will differ considerably between the two, 
again creating two distinct acoustic subspaces (dotted texture for the carpet). 

Lille Town Hall: acoustic space of  the design proposal
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The elements that make up the tactual space are perceived in proximity to the own body. Fig. 6–7 
Therefore, elements within reach of the hands, floor elements and vertical surfaces make up the larger part 
of this space. The difference in hardness between carpet and concrete flooring creates not only acoustic 
subspaces, but also a tactual one, perceived tactilely as differences in texture through the feet and as a 
kinaesthetic difference as well through differences in hardness. The vertical surfaces along the circulation 
that can be touched are the glass facades on one side and alternating wooden reception desks, glass 
elevators and steel stair cases (represented by coloured lines: blue for the harder glass and steel, and 
brown for the softer wood). The places where the paserelles and main volumes meet and where the circulation 
makes a corner are also kinaesthetically distinct spaces, recognized by the turning of the body.

Lille Town Hall: tactual space of  the design proposal
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Polytrauma and Blind Rehab Centre: acoustic space of  the lobby

level 1

level o
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the acoustic space in this project has been explicitly designed to guide the (blind and visually Fig. 6–8 
impaired) visitors through the lobby. Through the use of reflections (blue) and absorptions (darker green), 
the space acquires a clear direction. The ceiling of the lobby is designed as reflecting curved panels, which 
not only reflect sounds produced by someone walking underneath, they also direct the reflected sound along 
their axis. Furthermore, the ceiling under the bridge that traverses the lobby is made from an absorbing 
material creating a linear subspace on the ground level, distinct from the double high space on its sides. 
this damper acoustic space guides the visitors from the hallways of the inpatient wing to the hallways of 
the outpatient wing.
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Polytrauma and Blind Rehab Centre: tactual space of  the lobby

level 1

level o
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The tactual space has a similar directionality as the acoustic space. Quite explicit in this Fig. 6–9 
respect is the bridge with its railings. On the ground level, which has a larger floor surface, different objects 
must guide the visitor in the same direction. The border between the harder floor tiles of the circulation area 
(dark green) and the softer carpet of the waiting areas (light green) is such an object. Furthermore, the base 
of the stairs is elongated, again to serve as a guide line, but also to avoid people hitting their heads against 
the bottom of the staircase (brown line). The guide line connecting both wings is completed by the reception 
desk, perpendicular to the entrance and in line with the staircase. A final object within the tactual space is 
a constructive joint, an object that can easily be perceived haptically through the cane (blue line). Mostly a 
technical object, in this space it gets a second meaning as it marks where the lobby ends and the hallways 
of the inpatient wing start.



blinDness AnD multisensory Architecture

184

Polytrauma and Blind Rehab Centre: thermal space of  the lobby

level 1

level o
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Part of the tactual space, the thermal space of the lobby further strengthens its directionality. Fig. 6–10 
The warmth of the sun on the skin creates two distinct subspaces. Using visual renders of sunlight entry, the 
architects tried to design the thermal subspace to coincide more or less with the acoustic space and other 
tactual subspaces, namely the acoustic space under the bridge and the haptic boundary between carpet 
and ceramic tile.
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Fig. 6–12 the acoustic space is given shape in a similar way as the tactile space, produced by the 
sounds coming from the water and air currents circulating at different speeds. This results in a similar, but 
not necessarily the same, linear pattern of alternations (represented by the colour gradients blue-green-
yellow, again actually shifting in time). The sounds produced by one’s own bodily movements add to the 
acoustic space by reflecting against the glass walls.

Fig. 6–11 the tactual space of the glass house 2001 for a blind man consists haptically of the different 
textures along the walls experienced with the hands while walking through the different rooms (represented 
here by the different visual textures). Also the rising up the stairs while entering gives a distinct haptic 
experience. The tactile space (which can be experienced without moving) is given shape by the alternating 
warmth produced by the temperature of the water currents inside the glass walls (represented here by the 
colour gradients red-blue, actually shifting in time).

Glass House 2001 for a Blind Man: tactual space

Glass House 2001 for a Blind Man: acoustic space
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ADDING MULTISENSORY QUALITIES TO 3 
ARCHITECTURE

After having elaborated on the multisensory approach to space in the 
different cases, we further investigate how this extended spatial knowl-
edge is employed in other aspects of  use and experience of  architecture.

GETTING TO KNOW A BUILDING AND SITE3.1 

With the exception of  the Glass House, all cases depart from a specific 
building site. For Pereira’s Sea Bathing Facility, the choice of  location is 
an integral part of  the design process while for the Rehab Centre and 
the Lille Town Hall, the building site was a given condition.

Pereira spends a great deal of  attention to choosing the right spot, 
something that is even better illustrated in the overall process preced-
ing the designing of  each of  his bathing facilities. As already described, 
Pereira’s own body is a major means of  getting to know the building site, 
but in order to store and take his experiences with him to his office, or 
to involve other persons in the design process, he relies on various ways 
to record (parts of) his experiences. Starting with technologies he knew 
as a sighted architect, he investigated which ones he could still use, which 
ones were impossible to use without sight, and which ones needed some 
modification. Taking measurements of  the site and existing structures 
and buildings on the site remains a useful method to capture the spatial 
configuration of  objects. A ruler with sound indications proved to be a 
valid alternative to those with visual indications, but soon he found that 
taking only measurements meant too much of  a reduction in terms of  
the atmosphere of  the site. As he got more attuned to tactual, acoustic 
and olfactory qualities of  space, he started looking for ways to record 
those too. Especially in historic buildings, he takes great pleasure in the 
often rich and complex detailing of  building joints (e.g. how the transi-
tion of  window to wall is elaborated) but the ruler could not grasp this 
easily. Therefore he started using a soft lead wire to take the shape with 
him, yet using this technique forced him to pay even closer attention to 
the haptic qualities of  such detail. To shape the lead wire, he needs to 
go into every little crevice and around every little corner with his hands 
and at the same time he gains a similarly detailed understanding of  how 
his hands touch the surfaces, materials and shapes. When he encounters 
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in this way an interesting texture in a material, he asks a collaborator 
to take a picture with his hands included in the photograph. When the 
photo is used later in the office, by Pereira or somebody else, the hand 
gives a sense of  scale to the texture, but also invokes an attention for the 
tactile qualities of  the texture. Next to recording the tactual qualities of  
a space or of  a material, he also uses sound recordings. For one of  the 
river bathing facilities, this became even the main tool to select the exact 
location for the facility. As Pereira was unable to visit the place himself, 
he relied on the recordings made by one of  his students walking away 
from the waterfall in which vicinity the bathing facility would be locat-
ed. Through the recording, Pereira could select the spot along the river 
banks where the sound of  the waterfall is still very present, but without 
being overwhelming, similar to how he treated the wave motions in the 
Lourinhã Sea Bathing Facility. Furthermore, these recordings together 
with models and drawings help him recall memories of  sensory qualities 
not embedded in the tools themselves. 

Our perception of  the environment is mediated by many technolo-
gies10, here at play in the exploration of  the building site and in the re-
cording of  its qualities. Pereira consciously searches for technologies that 
frame perception towards tactual and acoustic qualities. Similarly, existing 
technologies in use in architectural practice to date frames perception 
towards vision.11 Rather than throwing these technologies away, Pereira 
adds to them some of  his own discoveries regarding what technologies 
help him perceiving the world non-visually. By becoming blind, he be-
came aware of  the shortcomings of  many tools used in architecture and 
out of  necessity had to come up with new ways of  taking the site with 
him. But by being aware of  that and carefully selecting technologies just 
because of  their mediating qualities, he could enrich his toolset in such 
a way that it directs his attention to the multisensory spatial qualities of  
the building site, building and building parts.

In the Lille Town Hall case study we tried to establish a similar medi-
ated exploration of  the building site, not by introducing new technolo-
gies, but by inviting two blind persons to the first site visit. Architects 
and blind persons explained to each other how they perceived the build-
ing site. In this way, they could describe what they considered points of  
interest and why. For instance, the architects described in great detail the 
volumes of  the complex roofs of  both historic dwellings on the site and 

10 See Chapter 2.
11 See Chapter 1.
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the visual qualities associated with that. Inside the existing town hall, the 
blind persons discussed at length the haptic aspects involved in the us-
ability of  the elevator buttons. Both blind persons afterwards told us: 
“They [the architects] explained it well, but we could also give practical 
advice [...] ‘This is not possible for someone who cannot see, this can 
work.’ ” (UE1) “It was also interesting because it was very concrete. You 
really could feel the environment, the building, the space, that you could 
walk about the site.” (UE2, interview with user/experts 2011) But also 
knowing each other’s concerns, however limited it may be, can mediate 
how the site is perceived. Take as example the already described situ-
ation where the acoustic space of  the site was discussed. Knowing of  
the importance of  sound in a blind person’s perception can make the 
architects pay attention to acoustic qualities of  the space. In the words 
of  one of  the architects afterwards: “I found the site visit very, it’s not 
the right expression, but you look through their eyes [...] and otherwise 
you look differently, that I found quite striking, I was really surprised by 
that, how remarkably it makes you look at different details.” (interview 
ONO 2010) Unlike the more difficult collaboration over the course of  
the design competition, the joint site visit has been for both a positive 
experience, as they stated in separate follow-up interviews after the com-
petition.

WAY-FINDING, ORIENTATION AND PLACE MAKING3.2 

Recognizing the existence of  a multisensory space opens up important 
possibilities in terms of  finding your way through a building or knowing 
where you are. In the design of  the Polytrauma and Blind Rehab Centre, 
extensive attention has been paid to creating a supporting environment 
for the blind students to learn to find their way using acoustics and hap-
tics. The design team, assisted by Downey, selected a number of  elements 
that could potentially serve as easily recognizable places in the main cir-
culation spaces by emphasizing their non-visual qualities. Specifically the 
nurses stations and different resting places have been designed to form 
acoustic and tactual landmarks by using different materials on the floor 
and in the ceilings to play with different textures that people can perceive 
through their canes, or difference in reverberation and sound production 
to provide an acoustically perceivable element along the corridor. The 
bridges between the building wings serve a similar purpose. There the 
ambition was to create such a distinct place in the main hallway that it 
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can serve as a clear barrier with the same function as the staircases in the 
existing building: making clear to even the new students that this is the 
separation between the outpatient wing and inpatient wing where their 
living quarters are located. The entrance lobby we already discussed at 
length is one of  these landmarks. However, the room itself  is too large 
to traverse comfortably, so the architects have provided a strong sense 
of  direction to guide people through it.

Pereira has similar concerns when it comes to wayfinding. In the Sea 
Bathing Facility, he makes use of  a handrail that connects the main tank 
with the entrance and the path that leads from the cliffs down along the 
parking space. The handrail provides a supporting guideline that a blind 
person (or anyone) can follow confidently without getting lost, or having 
the feeling of  being lost. The handrail is an easily recognizable element 
telling the person grabbing it that s/he is at the side of  the main tank, 
and at the same time providing a way out.

In the design for the Lille Town Hall, a great deal of  attention has 
been paid to the organisation of  the public circulation connecting the 
public desks. The U-shaped hallway provides a spatial configuration that 
is simple enough for a blind person to memorize, makes wandering end-
lessly in loops impossible and provides easily recognizable places: the 
turns themselves act as kinaesthetic landmark, but are also strengthened 
by the bridges providing a different acoustic space because the absence 
of  any sound absorbing material contrasts with the landscape office 
spaces. When we presented this design to one of  the blind persons in-
volved, she went through the model with her hands in a similar fashion 
as how moving through that space was anticipated by the architects.12

MATERIAL SELECTION3.3 

Extending the notion of  space has also lead to an extended material pal-
ette for Pereira to work with. As explained, space is not the void that 
connects objects, but is a filled up entity that can be given shape as well. 
In the example with the wall at the coast the entity to be shaped was 
the wind; in the case of  the Sea Bathing Facility it is the water. Water 
has become for Pereira as much a material to design and design with as 
the concrete for the basins. When he describes the materials used in the 
design for the Sea Bathing Facility, he names the concrete used for the 

12  See Chapter 7 for a further analysis of  this example.
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tanks, the water and even the sea life that develops in the smaller tanks 
in one breath: “...it’s more a correlations of  materials, a correlation be-
tween the water, sea species and the concrete.” (interview Pereira 2009) 
Further, referring to one of  the section drawings of  the Sea Bathing Fa-
cility, Pereira explained: “I do the body of  water because that is the real 
important for me in this project, and so, the way the section is done now, 
I don’t want more than the water.” (interview Pereira 2009) A similar 
approach was taken for one of  the cardboard models representing only 
the water surfaces. The surface of  water can be a boarder of  the space 
usually understood as ‘empty’. However, the water can become space in 
itself, in which different subspaces can be created and perceived, plac-
es with different temperatures, alternate currents, calm places, etcetera. 
Pereira, and Downey as well, have come to distinguish and appreciate. In 
other examples designing with non-solid materials similarly has lead to 
the multisensory qualities strived for: the light and sound in the entrance 
lobby of  the Rehab Centre, or the tactile qualities of  air flows in the wall 
example described by Pereira. In these examples, it is not just the pres-
ence of  e.g. sound (as when sound is reduced to a general reverberation 
time of  the whole room) but also the sculptural qualities of  the ‘ma-
terial’. Sound, light, water, air can be shaped into different perceivable 
places with distinct boundaries and atmospheres.

When choosing a material, a nuanced understanding of  how people 
will interact with it is of  as much importance as the qualities of  the ma-
terial as such. This is something that the design team at the Smith Group 
learned when taking Downey on board. He explains how discussions 
about material selection were common practice, albeit more visually than 
when he got involved. At Smith Group, interior designers make palettes 
of  material samples for use at design meetings concerning finishes of  
places in a building. For the Rehab Centre, this was no different but now 
the flooring materials needed to have a clear tactile difference to provide 
the blind students with guiding lines and perceivable boundaries. The in-
terior designer had selected the material samples with this in mind, but 
depended too much on a visual interpretation of  what would be an ap-
propriate difference in texture tactilely. The discussion took on as usual: 
a mostly verbal discussion based on a visual appreciation of  the sam-
ples. “She [the interior designer] had put together a sorting on a mate-
rial palette, and wanted to have some difference, big different flooring 
materials. [...] They had slightly different textures, but feel pretty much 
the same. I put ‘em on the floor and pulled out my cane, and like, they’re 
exactly the same. They were visually very different, and they had differ-
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ent textures but not at a level that would be translated through a cane.” 
(interview Downey) In this example, the interior designer’s multisensory 
perception seemed to be dominated by vision as the clear visual differ-
ence influenced the total perception of  the materials, including their tac-
tile differences. But in that particular instance, the difference had to be 
perceivable by touch mediated through a cane.

Similar to the example about selecting materials based on an interac-
tion rather than for a predetermined characteristic, Downey advocates a 
more interaction informed approach for designing a space in its totality. 
When designing support for tactual perception, for instance, he finds it 
important to understand when and where people might get in contact 
with a building through touch. “There had been some people that do 
blind centres, schools or whatever, and like to put different textural pat-
terns on the wall to say, you know, for different hallways or different 
rooms or whatever, but if  you’re blind you don’t walk around feeling 
the walls, you have your cane, you use your cane. [...] You’re using your 
hands but that’s not the way to do that.” (interview Downey 2009) 

MORE-THAN-VISUAL AESTHETICS3.4 

When Pereira lost his sight, his sense of  aesthetics started changing as 
well. Although he was interested in multisensory architecture before he 
turned blind, the kind of  aesthetics he tried to achieve with his archi-
tecture were much in line with contemporary Portuguese architecture, 
which he describes as highly visual. Now he adheres to an aesthetics of  
the hand rather than the eye. Shapes and textures should be pleasant to 
touch before being visually appealing. “Curiously, there were certain aes-
thetical things that have changed after I became blind. Nowadays, sharp 
edges are not as important as a rounded one. That was something that 
I always had on handles and ironworks. I have came to the conclusion 
that my former preference for depurate shapes and sharp edges was due 
to the visual consumption of  recent Portuguese architecture, which fa-
vours stimulating spaces with poor details in what respects the form and 
the texture, mainly at ironworks. Nowadays I do prefer more ergonomic 
situations as I do not have the precision that I touch rounded edges the 
same way a normal vision person does.” (Pereira 2009) In the design for 
the Sea Bathing Facility, we can observe clearly the kind of  aesthetics 
Pereira is after. The shape of  the basins are without any sharp edge and 
thus inviting to engage with. The comfort these forms offer the hands, 
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but extends to the whole of  the body when entering or leaving one of  
the smaller basins or the seating areas. Furthermore, Pereira also men-
tions the pleasant qualities of  a certain orchestrated richness of  expe-
rience. An interior space that does not allow the sounds from outside 
(rain, hail, birds singing) is too poor of  an acoustic space to enjoy any-
thing. In a similar fashion, Hull (1997) describes that sound places him 
in the world. The sound of  rain is most special as it fills even the out-
door space which is otherwise vast and empty to him. Therefore, he has 
a roof  window installed to get that same experience indoor. Even more, 
he tested different glass panes to get the sound as comfortable as pos-
sible.

Downey has a similar take on the aesthetic qualities of  architecture as 
Pereira. His heightened attention to touch has made him focus on those 
places where people will engage with a building most likely through 
touch. He terms the kind of  experience that you get from those places 
or building elements the ‘handshake of  the building’: “It really makes 
an incredible impression when you grab the front handle of  the build-
ing and it actually says something to you, it’s like a firm grip. [...] It’s the 
front door, it’s the handrail, it’s the ledge that you might lean over to 
look out over into the space, as a blind person you cannot look over the 
space, to look down, I’m not sure you’re going to, but you might lean up 
against it just to relax and have a conversation, [...] how the design con-
forms to the human body, how it accepts the body.” (interview Downey 
2011) To Downey as well, the aesthetic qualities refer to how we interact 
with the building with the whole of  our body and how the building ac-
tually facilitates this interaction and makes it a comfortable experience. 
The specificity of  every engagement gives the building identity, and for 
Downey touch has become much more important in this, but a simi-
lar aesthetic experience can be achieved through the sounds of  a space 
when substantial and intentional.

CONCLUDING REMARKS4 

Both Pereira and Downey consider their becoming blind as a turning 
point in their career when it comes to designing space. Because of  their 
altered body, and subsequent altered perception, they found their previ-
ous work lacking in a nuanced understanding of  the different senses, or 
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even any understanding at all. Without throwing overboard the knowl-
edge they had built up about visual space, they added their newly ac-
quired knowledge of  auditory, tactual and olfactory space. Also Penezić 
and Rogina find the relation between architecture and blindness fruitful 
for the same reason: overcoming a visual bias and adding multisensorial-
ity to designed space. For the same reason, we set up the real time study 
at ONO and tried to go one step further: actually involving blind people 
as user/experts in the design process of  an architecture firm. A promis-
ing dialogue taking multisensory perception into account was emerging 
during the site visit preceding the design work in the architects’ office, 
but seemed to make room for a focus on accessibility rather than multi-
sensoriality afterwards.

The different cases illustrate the possibilities of  the architects’ multi-
sensory ambitions both in terms of  creating an atmosphere by provid-
ing a space with an identity, as well as in terms of  mediating the use of  
the designed spaces by supporting e.g. wayfinding and orientation. Al-
terations in the microperception of  architecture (an absence of  visual 
perception resulting in a grown awareness of  tactual, auditory and olfac-
tory qualities) are valuable in their own right: they contribute to a richer 
sensory space. They also open up new possibilities for macroperception 
(adding meaning to the microperceptual qualities): more layers of  mean-
ing structuring the space and its potential use.

The idea of  Rasmussen that architects must strive for multisensory 
object constancy in space is being surpassed by the work of  Pereira, 
Downey and Penezić and Rogina. A room that looks hard does not have 
to sound hard anymore. The visual space and acoustic space do not even 
have to coincide. The different cases show how the layering of  multisen-
sory space can lead to a play in constancy, sometimes strengthening one 
aspect of  a space and sometimes subdividing space. Furthermore, the 
multisensory layers enrich the multistability of  how a space, or spatial el-
ements, are perceived. Different sensory modalities can adhere more or 
less to specific hermeneutic stories. The seating areas along the corridor 
in the Polytrauma and Blind Rehab Centre can be perceived as resting ar-
eas emphasizing the haptic qualities of  soft materials, but when they are 
perceived as landmarks in the circulation their acoustic qualities come to 
the foreground. In learning to be affected by their altered bodies, or by 
the experiences of  others, the architects expand their hermeneutic un-
derstanding of  space, leading up to more alternative multistabilities.
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scAling hAptics—hAptic 7 
scAling1

Through the notion of  scale, we link some of  the insights regarding 
multisensory space to insights regarding the design process from the 
perspective of  visual impairment. More specifically we focus on haptic 
perception, guided by the gathered material of  the case studies. To this 
end, we depart from the work of  Carlos Mourão Pereira and of  Chris-
topher Downey because the gathered material gives us sufficient data to 
both analyse their design process and the haptic qualities of  the spaces 
and spatial elements they design. We investigate how their design activi-
ties which are mainly haptic relate to the kind of  shapes and spaces they 
design for the haptic sense. In this context, scale offers an interesting 
notion to start from. Scale comes plays a role in perception of  the built 
environment when we relate our body to the size and proportions of  

1 The following chapter has been published as a book chapter, following a first presentation at the 
Scale Conference organized by the Architectural Humanities Research Association (AHRA) at the 
University of  Kent (19-20 November 2010): VERMEERSCH PW, HEYLIGHEN A (2010) Scaling 
haptics—Haptic scaling: Studying scale and scaling in the haptic design process of  two architects 
who lost their sight. In: ADLER G, BRITTAIN-CATLIN T, FONTANA-GIUSTI G (Eds.) Scale: 
Imagination, perception and practice in architecture, Oxon Routledge, pp. 127-135.
As first author, I have built up the argument, gathered the data on which the analysis is based and 
I have written the first versions of  the text. The second author, as the promotor of  my PhD has 
closely followed the process of  coming to this paper, giving feedback on the earliest arguments and 
editing subsequent versions of  the text.
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a building. Moreover, scale is equally important in the design process 
of  architects as they are confronted with the conflict in size between 
the objects and spaces they design and the representational artefacts in 
which they do so. Finally, in the context of  haptic perception, scale raises 
interesting questions as to how to deal with proximity. Visually, scale is a 
question of  distance relative to the building or to the representational ar-
tefact, which is what architects are used to. Haptically, taking distance is 
impossible. The exploration of  the notion of  scale in architecture from 
the point of  haptic perception teaches us something about the notion 
of  scale itself, but also about the relation of  perception and designing in 
representational artefacts.

INTRODUCTION1 

In the following chapter, we explore how two architects who lost their 
sight found ways of  continuing their practice. The first architect we 
study is Carlos Mourão Pereira, a Portuguese architect who lost his sight 
in 2006. However, he continues to run his small-scale office and even 
found his sight loss an opportunity to further his understandings of  the 
multisensory nature of  the built environment. In this context he started 
designing a series of  bathing facilities and our study focuses on the de-
sign of  one facility in particular: the Sea Bathing Facility in Lourinhã at 
the Portuguese coast. These facilities are not yet built; for Pereira they are 
in the first place a way to learn new design methods and explore his new 
understandings of  space. The second architect, Christopher Downey, al-
ready had a more extensive career in architecture when he lost his sight. 
But like Pereira he chooses to continue his design practice. He joined 
Smith Group, an architecture firm based in San Francisco, to assist them 
in the design of  a new polytrauma and blind rehabilitation centre in Palo 
Alto. He consults on designing for people with a visual impairment and 
assists in the communication with the client organisation, of  which some 
people are blind as well.
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STAGING THE QUESTION OF SCALE AND 2 
HAPTIC PERCEPTION

In both Pereira and Downey’s practice, as in any architectural practice, 
scaled representations play an important role in the design process. Scale 
in architecture considers the different relations between a building and 
its elements, its environment or context, the human body, and the design 
process. Furthermore, these static notions of  scale can be extended with 
a more dynamic notion of  scaling to describe how architects develop a 
design by moving cyclically between different scaled models.

For Ralf  Weber and Silke Vosskoeter (2008) scale is defined as “the 
perceived or apparent size of  a building”. They analyze scale then in 
terms of  human scale, outer scale and inner scale, in other words, how 
the building relates to the size of  people, the context of  the building, 
and the building’s individual architectural elements. This notion of  scale 
only concerns the perception of  an existing building. Phillipe Boudon 
(1971) on the other hand defines scale as a relationship between the con-
ceived architectural space and the perceived architectural space, linking 
the building to its conception, that is the design process. Architectural 
space in this definition is “a whole consisting of  two spaces, real space 
and mental space” and scale is “the rule of  transition of  one space into 
the other”. Albena Yaneva (2005) goes even a step further in relating the 
notion of  scale to the design process. She argues that it is insufficient to 
understand scale as a static notion of  a proportional relation between a 
model and the real building, referring back to Boudon. Instead, she ad-
vances the more dynamic notion of  scaling as ‘some frequently repeated 
moves, such as ‘scale up”, “jump”, ‘scale down”. Their successive rep-
etition and redundancy compose a rhythmic conduit through which the 
building develops.”

However, the notions of  scale discussed so far are interpreted implic-
itly or explicitly in a mainly visual way. Overall, architecture is character-
ized by a bias towards the visual. This features in how the built environ-
ment is analyzed in architecture (Pallasmaa 2005), but also in the way 
designers in general think and work (Cross 1982). Martha Dischinger 
(2006) finds evidence for this over-emphasis on the visual (and also in-
tellectual and conceptual) dimensions of  architecture in the traditional 
tools to represent architecture using mostly visual media. Both Pereira 
and Downey thus had to re-interpret, or even re-invent, the tools and 
representations they were used to in their design practice to overcome 
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the consequences of  this visual bias in architecture and its design proc-
ess. They rely more on their other senses when interacting with their 
tools and representations. For instance, Pereira experiments with sound, 
and even smell, for the (re)presentation of  his Sea Bathing Facility, a ba-
sin that offers a multisensory experience of  the sea in a safe and more 
controlled environment (Vermeersch & Heylighen 2010). But when it 
comes to their day-to-day design practice, both architects rely to a large 
extent on their haptic sense to interact with the numerous artefacts in-
volved in designing.

We will refer to the design tools Pereira and Downey use as haptic 
tools. They are developed to provide design information through the 
skin and muscles of  the hands. Jack Loomis and Susan Lederman (1986) 
define haptic perception as a combination of  tactile perception and ki-
naesthetic perception. Tactile perception then is mediated solely by vari-
ations in cutaneous stimulation, which provides information by means 
of  receptors in the skin. The cutaneous sense can inform you for exam-
ple of  temperature, roughness or texture of  a certain material. Likewise, 
kinaesthetic perception is mediated by variations in kinaesthetic stimula-
tion, which provides information about dynamic and static body posture 
by the relative positioning of  head, torso and limbs. For instance, per-
ception of  the length of  a rod held between thumb and index finger is 
informed by kinaesthesis. So when Pereira and Downey evaluate a model 
by taking it in their hands, or letting their hands move over its surfaces, 
they are informed of  its shape, size, temperature and texture by the hap-
tic sense through their fingertips and the relative positions of  their fin-
gers, hands and arms.

How then are design artefacts used in a haptic way? And how does 
this relate to certain haptic qualities Pereira and Downey want to investi-
gate through these scaled representations? One aspect that makes visual 
representation so powerful is optical consistency while scaling so that 
different scales (e.g. city and building, building and building detail) can be 
reshuffled and recombined (Latour 1990). However, when trying to find 
these qualities in haptic representations, at first sight, this seems prob-
lematic because of  the proximal nature of  the haptic sense. While scal-
ing in visual terms maintains internal proportions – the elements of  a 
pattern look smaller when taking back a few steps, but the pattern itself  
is not perceived differently – this is not so evident for a haptic pattern. 
Taking back a few steps is not possible when dealing with haptic percep-
tion. Scaling the texture of  a surface will maintain internal proportions 
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but the haptic perception of  that texture will alter much more distinc-
tively than when perceiving that texture mainly visually.

HAPTIC DESIGN TOOLS FOR A DYNAMIC 3 
PROCESS

When Christopher Downey joined the Smith Group he had to find a 
way of  designing that could fit in the day-to-day practice of  the archi-
tects working there. As they rely heavily on BIM (building information 
modelling) based on an integrated CAD-model, Downey had to find a 
way to access the CAD-drawings taken from this model and to formulate 
and communicate design ideas based on his interpretation. Therefore he 
plots these drawings on an embossing printer (a type of  matrix printer 
that prints Braille dots and patterns on a thick sheet of  paper) which 
he can then read with his fingertips and hands. To design, he combines 
these drawings with Wikki Stix, wax sticks he can cut, bend and stick 
to each other and to the paper (Fig. 7-1). This allows him to test design 
ideas by shaping some sticks and temporarily fixing them to the original 
drawing. After reading the whole with his hands again, he can re-adjust 
the sticks and manipulate the sketch he just made, analogous to sketch-
ing on tracing paper laid over a print-out or another drawing.

In Pereira’s case, we observed a similar dynamic process of  manipulat-
ing and (re-)interpreting a design situation, but in a way that is somewhat 
further removed from more common architectural design tools. Pereira 
too uses his hands to explore a model or a raised line drawing, and to 
manipulate that model or drawing, but his hands sometimes even be-

christopher Downey combining braille plot with wax sticks to design Fig. 7–1 
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come the model. In a conversation we observed, Pereira used his hands 
to explain a certain shape to one of  his collaborators. His collaborator 
took that hand and started pointing on it to address specific points in 
the design, and even started gently manipulating the shape of  Pereira’s 
hands. This became a very fluent process of  fixing and manipulating to 
further develop this shape. As Pereira explained, “the hands can become 
anything”, so they can change almost instantly from scale level within a 
design conversation. Using their hands Pereira and his collaborator can 
go back and forth between building part, building, site, etc.

Both Pereira and Downey are seeking in their more haptic design 
practice to incorporate artefacts that allow them to dynamically develop 
their design ideas in interaction with spatial representations and other 
collaborators. A design is not just an outcome of  a process going on in 
the designer’s mind, but grows in the interaction between the design-
er’s thoughts, actions (like sketching) and the objects being created (like 
drawings). Donald Schön (1983) describes this process as a reflection-
in-action where “[the designer] shapes the situation, in accordance with 
this initial appreciation of  it, the situation “talks back”, and he responds 
to the situation’s back-talk.” Yaneva (2005) relates these interpretative ac-
tions of  designers to not just one drawing, but to a particular rhythm of  
scaling up and scaling down, as moving between different scaled models 
of  a design. In the example of  Pereira, we observed this process of  scal-
ing as it occurred within a single flexible “model” being the hands of  
Pereira and his collaborator. This way of  designing is almost like a con-
versation in that it allows for a flexible interpretation and a quick change 
in configuration, but it has the advantage of  a model as it constitutes a 
spatial representation. On the other hand, it is more fleeting in nature as 
there are no physical traces of  this haptic communication.

Of  course, Pereira also makes more lasting representations of  his de-
signs and again we observed this concern with different scales of  models 
that all together form the Sea Bathing Facility. What then the right scale 
is for one of  these models depends on the aspect of  the design that 
needs to be investigated, the haptic nature of  handling the model, and 
the model itself. For instance, Pereira makes a series of  models of  the 
Sea Bathing Facility that all concern certain aspects of  the design, from 
the larger context of  the site to a more detailed spatial configuration of  
the bath itself. These models are all on different scales but of  approxi-
mately the same size. Bryan Lawson (1994) has found a similar phenom-
enon in a more traditional visual design process. Several architects he 
interviewed liked to sketch on a sheet of  A4 or A3 paper because this 
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allows for a quick overview. The size of  the models Pereira makes also 
allow for a quick “overview”, not in a visual sense, but in haptic way. 
The size of  Pereira’s models is thus partly characterized by how he can 
encompass these models by his hands allowing for an exploration of  a 
specific detail without losing contact, literally, with the broader context 
of  the whole model (Fig. 7-2). 

Next to these smaller models, Pereira makes (or asks a collaborator to 
make) larger models where his hands can go inside. These give him more 
information about the spatial qualities. We perceive spaces from within, 
so besides models he can encompass with his hands, Pereira also needs 
models he can enter with his hands to let his hands be encompassed 
by them. These models are of  course larger than the former ones, but 
together they allow Pereira to go from a representation of  the whole to 
a more detailed representation of  the space itself. In a workshop with 
students we observed how he, at one point, felt both types of  models at 
the same time. A student had to explain a house using a number of  3D 
models she made. One smaller model gave an impression of  the outer 
volumetric of  the house, and could be held by Pereira in one hand. The 
other model was larger and represented the different volumes of  the sep-
arate spaces of  the house. The latter gave him more detailed information 
about the spatial qualities of  the inside of  the house while the former 
allowed him to put these spaces in the context of  the larger whole.

Like Pereira, Downey too had to overcome some particularities of  
haptic perception when producing his Braille prints. For him it was not 
possible to just print out the CAD drawings his colleagues produced with 
the intention of  an ink and paper plot. As he remarks: “you need to get 
the size that is appropriate, and you need to shed some information. […] 
Visually you can easily separate things, but if  all that becomes tactile, it’s 
overwhelming.” He had to find the appropriate scale to be able to read 

carlos Pereira using different scaled models encompassed by his hands Fig. 7–2 



scAling hAPtics - hAPtic scAling

202

the different plans, sections, elevations, etc. with his hands. But also the 
limitations of  the technology to create these drawings have its impact 
on the chosen scale. The maximum paper size is A3 and the resolution 
(the distance between the raised dots) is limited. Therefore Downey has 
to discuss with a colleague how to adapt the amount of  information in a 
single drawing and the appropriate output scale. Other than Pereira who 
makes models to the size of  his hands, Downey chooses to print out the 
drawings as large as possible to incorporate as much detail as possible. 
He then reads such drawing part by part to get a gradual understanding 
of  the whole.

HAPTIC DESIGN TOOLS AND HAPTIC 4 
DESIGN QUALITIES

In the previous section we explored how Pereira and Downey had to 
alter their design practice to keep designing and how they did so relying 
mostly on their haptic sense. In the next section we will further analyze 
how this haptic design process relates to haptic qualities of  their designs. 
Their specific interaction with the haptic models they make allows them 
to investigate certain qualities that are more in line with their ambitions 
to develop a more multisensory architecture learning from their bodily 
experience of  the built environment.

Since Pereira lost his sight, he started developing a new understanding 
about aesthetics in architecture. Before, he was searching for a strong 
visual image, much in line with contemporary Portuguese architecture: 
clean surfaces meeting in distinct sharp edges making for a clear visual 
composition and interplay of  lines. Now he rather explores shapes that 
are more comfortable to touch, no sharp edges that cut the hand, but 
shapes that are more adapted to the hand and invite to touch (Vermeer-
sch & Heylighen 2010). Very important for him in this sense is how he 
can gain an adequate understanding of  the haptic qualities he is trying to 
pursue in his design. As described above, haptically representing archi-
tectural concepts about e.g. location, approaching a site, general layout, 
etc., is one thing. However, actually representing the haptic qualities of  
a building is yet something different. One point of  departure for both 
Downey and Pereira is that certain places in a building are more likely to 
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be touched than others and that when designing for the haptic sense you 
should first and foremost pay attention to those spots.

To begin their exploration of  a building’s haptic qualities, Pereira and 
Downey concentrated first on discrete points in space where people are 
already touching (parts of) the building. Downey mentions doorknobs, 
handrails, table tops, etc.; Pereira pays considerable attention to the de-
sign of  handrails and also mentions doorknobs, window sills, etc. The 
small size of  these parts allows them to explore these on a scale of  one 
to one, which is a very appropriate scale to get haptic feedback. For 
instance, Pereira makes clay models to explore the haptic aspects of  a 
particular shape, e.g. the ending of  a handrail (Fig 7-3.). In such model 
the material is of  less importance for him and is dictated by the ease of  
working and the shape he wants to test, rather than by the tactile aspects 
of, for instance, the texture. Even on a scale of  one to one they still work 
with models and not with prototypes.

In this same sense, Downey reinterpreted a tool already in use in the 
design firm he joined. The interior designer there used to work with ma-
terial palettes to get a feeling of  the visual composition of  materials in 
future spaces. At one meeting they discussed the difference in texture 
between two flooring materials, which were chosen by the interior de-
signer to contrast each other. But this choice was mostly informed by 
the visual sense. In the discussion which usually proceeds verbally and 
visually, Downey put the materials on the floor and tried to distinguish 
between these materials by moving his cane over them, and found no 
such contrast. In this example, the shapes of  the material samples are 
less important, but it is all about the difference in textures of  flooring 
materials, and then differences that are perceivable through a cane.

When Boudon (1971) studied the question of  scale in architecture, 
he still discussed the design process in architecture as a mental matter. 
However, architects already distribute their design and/or building proc-
ess over multiple artifacts from as early as 2100 B.C. and even more as 
history progressed (Porter 1997). Porter, in a short history of  the use of  
(externalized) representations in architecture, starts his overview with a 
scaled plan made by ancient Egyptian architects. He further discusses 
how these representations developed over time (e.g. the invention of  per-
spective in the Renaissance) and became more refined and how they in-
fluenced architecture. So when Boudon defines scale as the rule of  tran-
sition between real space and mental space, we should regard the mental 
space as only partly playing out inside our minds and for the other part 
being distributed over the different externalized representations pro-
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duced in a design process. How then the conceived architectural space 
relates to the perceived architectural space becomes apparent in the de-
sign process of  Pereira and Downey. We observe a close similarity in 
their haptic perception of  the models and artifacts they use in their de-
sign process and aspired haptic qualities in the designed building or part 
of  the building.

When Pereira is shaping the end of  a handrail using a block of  clay 
(Fig.7-3), the movements he makes with his hands during that process 
are analogous to the movements his hands would make using that hand-
rail. During this process he manipulates and interprets the model, both 
in a haptic way. His haptic reading then informs him of  the haptic quali-
ties of  the handrail he is designing. Tim Ingold (2000), in discussing the 
theories of  James Gibson and Maurice Merleau-Ponty, reminds us of  
the importance and the role of  movement in the act of  perception. We 
are not motionless observers of  our environment, but we are actively 
seeking out information in that environment. If  we perceive a space, we 
are mostly moving through it and even if  we take a pause in our walk 
we still move our head scanning the environment with our eyes, while 
sounds and smells come to us informing us of  our next steps. Therefore 
the relation between the movements Pereira and Downey make during 
their reading of  their respective haptic models and the movements they 
make in the built environment allows them to anticipate haptic qualities 
while designing.

Although Pereira and Downey interact in a similar way with their 
models as with the environment these models represent, this is not a 
literal translation. When Downey puts the material samples on the floor, 
he is still limited in his movement by the size of  the samples and focuses 
specifically on the question of  transition and contrast. Also when Pereira 
shapes his clay model of  a handrail, he still sits at his desk and is not 

carlos Pereira exploring haptic qualities while shaping a clay model Fig. 7–3 
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moving down the stairs. Peter Paul Verbeek (2005) uses the concepts of  
“reduction” and “amplification” to discuss how objects, and thus also 
design tools, mediate our perception of  the environment. These design 
tools allow Pereira and Downey to focus on a certain aspect of  a mate-
rial or a distinct part of  a building, but these models are still represen-
tations and not the building itself. The interaction with these samples 
then is also partial in comparison to the eventual interaction with the 
built environment, but nonetheless brings Pereira and Downey closer to 
a perception of  what it could be.

The models and samples used in the above examples are still on a 
scale of  one to one and thus allow for a direct comparison between the 
perceptions of  the models and of  the built environment. They can get 
an equivalent impression of  the haptic qualities in these design solutions. 
But we also found some more immediate analogues between the hap-
tic reading of  a scaled drawing or model and how Pereira and Downey 
move through a building. Due to Downey’s choice of  printing his Braille 
drawings on a larger format of  paper, he has to explore that drawing 
sequentially. The way he then moves his hands over, for instance, a plan 
follows the same lines and routes as if  he walked through that building, 
and searches with his fingers for elements he would search for in that 
space with his cane. In the interview he refers to the position of  col-
umns in a corridor. One idea was to place them in front of  the wall, but 
as Downey went through the plans, he found that this would hinder his 
movement through that corridor since he would be unable to just follow 
the wall with his cane (or follow the line representing the wall on the 
Braille plan with his finger).

We found a similar handling of  scaled models in the case of  Pereira. 
He also moves through his larger models, those intended to go into with 
his hands, by following the walls with his fingers as if  he explored that 
space when it would be built. In a sense, his finger becomes his body, 
mimicking bodily movements through space, and thus informing him 
about the perceptual qualities of  the design. For Boudon (1971) scale 
had to do with the relation between conception and perception, but as 
the discussed examples clearly illustrate, the process of  conception can-
not take place without perception. For instance, perspective drawings 
are widely used in architecture to give an impression of  the visually per-
ceivable qualities of  a design. However, as Porter (1997) remarks: “per-
spective was a contradiction to the very nature of  visual perception as 
it caused the viewer to freeze in time and space.” On the other hand, in 
the design processes of  Pereira and Downey, this aspect of  motion is 
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crucial to their haptic interpretation of  the representations they make in 
such a way that it relates to their own haptic perception of  the environ-
ment. Therefore the decisions they make concerning these haptic quali-
ties, be it through a model on a scale of  one to one or through a model 
on a smaller scale, are informed by a process of  perception itself. In that 
sense, we could state that scale is also a relation between perception in 
the design process and our perception of  the built form.

If  movement is crucial in the perception of  the (built) environment 
as Ingold (2000) pointed out, it is equally important in the perception 
of  tools used in the design process. Although these movements are not 
entirely the same, as we have argued, in a way they are linked through 
the architecture of  model and building and architects use movement in 
the model to get an impression of  what the movement in the built form 
might be like, and vice versa. Perception of  the built environment might 
colour the way Pereira and Downey perceive their models and how they 
relate one with the other. Or as Philippe Boudon (1971) formulates it: 
“just like the conception of  architectural space makes perception inter-
vene, the perception of  the architectural space cannot take place without 
letting conception intervene.”

CONCLUSION5 

In addressing the notion of  scale, we studied the design tools of  two 
architects who lost their sight at a certain point in their career, and who 
decided to continue their design practice. Our study focused on the hap-
tic aspects of  the tools they use, and how these tools help them to design 
for haptic perception. Most of  these tools in themselves are not so far 
apart from the known tools used in the design process in architecture, 
but Pereira and Downey use them in a haptic rather than visual way.

The power that resides in scale and scaling is explained, in part, by 
optical consistency. This aspect, however, is not so readily transferable 
to further an understanding of  how scaled representations can help a de-
sign process in architecture based (for the most part) on haptic percep-
tion—within this design process, but also in relation to the built environ-
ment. Nevertheless both Pereira and Downey still use scaled models and 
drawings to design. They scale whole buildings or specific elements to 
the size appropriate not for a quick overview, but for encompassing by 
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or exploration with their hands. Yet, also what they want to investigate 
with these models and drawings is important in choosing the right scale. 
Firstly focusing on specific building elements to explore haptic qualities 
of  a design, they work in a scale of  one to one relating their perception 
of  the model closely to the perception of  e.g. the handrail to be built. 
But also in smaller scale models or drawings we observed how the way 
in which they move through a raised line plan or a model is not so far 
off  from how they would move through that environment when built.

The study of  scale in the haptic tools Pereira and Downey use, teach-
es us that scale not only has to do with the relation between concep-
tion and perception, or with moving between representations. Scale also 
relates perception of  models and drawings with the perception of  the 
environment to be built.
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visuo-hAptic models8 

Whether designing on their own, or in collaboration with other archi-
tects, Pereira and Downey rely to a great extent on design tools to devel-
op their ideas or communicate them to others. In design practice today, 
representational artefacts play a major role in propagating design ideas.1 
Since most of  these artefacts are scripted for visual use however, Pereira 
and Downey needed to come up with new ways of  representing their 
design and/or novel ways of  using existing tools. It seems that both, 
independently from each other, started their exploration mostly in the 
direction of  a haptic approach. Partly based on the tools they developed, 
we suggested similarly working with haptic models (or ‘visuo-haptic’ as 
we will argue later in this chapter) in order to involve the two blind user/
experts in the design competition at ONO. In this chapter we analyze the 
capabilities inscribed in the more-than-visual design artefacts specifically 
created for a design meeting between architects and the blind user/ex-
perts. The same user/experts assisted us in creating these artefacts dur-
ing a preparatory workshop. We analyze the intended and actual use of  
these artefacts and how they mediate the course of  the design meeting.

1  See Chapter 3
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CONCEIVING AND TESTING VISUO-1 
HAPTIC DESIGN ARTEFACTS

The representational artefacts used by designers mediate in part the out-
come of  the design process. They mediate how the designers perceive 
their design, which moves they make and the reasoning behind those 
moves. Furthermore, they facilitate collaborative design work, be it 
among designers or between designers and users.2 Therefore, if  we want 
to include visually impaired people in the design process in a meaningful 
way, we need to make the representational artefacts used more inclusive 
as well. To this end an important source of  information has been the 
kinds of  representations that Pereira and Downey produced during their 
design processes, together with the information provided by the user/
experts we involved in the Lille Town Hall case.

In collaboration with these user/experts we developed several repre-
sentational artefacts to facilitate the discussion of  the design for the Lille 
Town Hall with the architects. During this preparatory workshop we 
worked specifically on the representation of  the design rather than the 
design itself. The actual discussion of  the qualities of  the design was re-
served for a design meeting between the architects and one user/expert. 
To facilitate this meeting, we devised three scale models that represent 
the site and the architects’ design intentions.

THREE ARTEFACTS, THREE SCALES1.1 

A first model on a scale of  1:1000 provides an ‘overview’ of  the build-
ing site, its immediate surroundings and the different volumes on site 
(both existing and newly designed). The entire site is raised as an extra 
cardboard layer on top of  the photograph. The adjacent streets are rep-
resented by dented lines in the cardboard base. The buildings on the site 
are represented as abstract volumes of  multiple layers of  foam board 
(one layer represents one floor), thus informing about length, width and 
height. The volumes of  the existing buildings the architects had decided 
to preserve are thoroughly fixed. For the other volumes we use semi-
adhesive tape.

2  See Chapter 3
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While the first model provides an overview of  the site, it is too small 
t²o provide much detail about the interior space and plan layout. There-
fore the first model is complemented by a second one. This second 
model is made on a scale of  1:500 and limits the ‘view’ to the site and 
the buildings on it. Like in the first model, the site is an extra cardboard 
layer and the streets are dented lines in the base plate. However, as this 
model is intended to inform about the interior spatial organisation, we 
represent the buildings by plans instead of  volumes. We use thin card-
board layers on top of  each other to create clear edges defining elements 
and spaces in the plan. The plans are still quite abstract and express the 
concept of  zoning (circulation, public desks, landscape office) rather 
than precisely simulating every wall, door and window. This model thus 
represents the buildings not by an abstract simulation of  their volume, 
but by a collection of  stackable plans.

Adaptable visuo-haptic model representing the building site and building phases with different Fig. 8–1 
materials for existing and planned buildings 

Adaptable visuo-haptic model representing the layout of the building site and interior Fig. 8–2 
organization of the public first floor 
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The third model (on a scale of  1:200) also focuses on the interior, 
but it provides more detail than the abstract information in the second 
model. Because of  the larger scale, however, this model is limited to one 
building wing. The key feature of  this model, in comparison to the oth-
ers, is the possibility to go inside with one’s hands. This model is intend-
ed to offer a better understanding of  the space around and the organiza-
tion of  the main vertical circulation in the entrance wing, and how this 
vertical circulation connects with the main corridors. Most of  the model 
is made out of  grey cardboard while the zones intended for circulation 
are indicated by pieces of  paper with a rougher texture.

USER REPRESENTATION AND USER INVOLVEMENT1.2 

To analyze the models’ conception and their (intended and actual) use 
we turn to the work of  Madeleine Akrich (1993). Her theoretic frame-
work closely intertwines the conception of  technological objects and 
their eventual use. According to Akrich how a technological object will 
be used and by whom are taken into account during its conception by 
means of  use and user representations. She describes how innovators 
have a rich definition of  an object’s use that also comprises the context 
of  its use, taking into account both the environment in which the object 
will most likely be used and the actors’ cognitive, psycho-motor and so-
cial competencies. She understands a project of  innovation as the elabo-
ration of  a scenario, constituted by a program of  action, a redistribution 
of  this program’s realization amongst different actors, and the represen-
tation of  the space in which the action will take place. In our case the 

Adaptable visuo-haptic model representing the interior circulation of one of the building Fig. 8–3 
wings, on a larger scale to allow going inside the model with the hands 
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program of  action is for the architects and blind user/experts to under-
stand the design and for them to be able to criticize and manipulate it by 
redistributing this understanding over the persons and physical models 
involved. All this takes place in the setting of  an architecture firm, where 
the participants are seated around a table with the models in the middle.

The information and knowledge to develop the models during the 
preparatory workshop came from three sources. The model making was 
informed by insights gained from analysing similar practices, the archi-
tects’ knowledge of  the content of  the design itself, and the user/ex-
perts’ knowledge. First, we gained important insights from observing 
Carlos Mourão Pereira and Christopher Downey, and interviewing them 
about their working methods and the tools they use to present and rep-
resent a design.3 Secondly, to have a concrete design to work with, we 
used insights gained from a preliminary analysis of  the building site and 
the existing edifices. Thirdly, the creation of  the models was informed 
by knowledge the user/experts had gained through their daily activities 
and engagement with the built environment. 

INSCRIBED PSYCHO-MOTOR COMPETENCIES: HAPTIC 1.3 
PERCEPTION

During design meetings preceding the preparatory workshop, the archi-
tects frequently made use of  an aerial photograph of  the building site 
with the site borders drawn on it. The architects used this document 
extensively as underlay to test different configurations of  volumes to 
accommodate the program, both in plan and as a basis for a three-di-
mensional model. Because of  its importance in design meetings amongst 
architects, we started with this document to try and make it accessible to 
the blind user/experts. More specifically, we started the workshop with 
the three-dimensional version of  this document because it had some in-
herent haptic qualities the user/experts could readily perceive. The build-
ings present on the site were represented by cardboard volumes, some 
already fixed with glue, others still loose. To quickly test some different 
site layouts, there were also a number of  arbitrary volumes represent-
ing one floor of  certain dimensions which could be stacked and moved 
around on the base plate. Besides our wordy descriptions, the user/ex-
perts extensively used their hands to get a grasp of  the model presented 

3  See Chapters 5 and 7
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to them. In our observations of  both Pereira and Downey, we found a 
similar preference for the haptic sense to acquire a sufficiently detailed 
understanding of  the shape of  a physical model.

However, the model we presented to the user/experts quickly failed 
during the handling. In order to be able to move the volumes around 
and test different building configurations on the site, the volumes were 
not fixed at first. By touching them, the blind user/experts displaced 
these volumes and since there were few other elements they could dis-
cern, quickly got lost in the model, not knowing anymore how different 
volumes related precisely. Therefore, the model needed to be adapted so 
that it would convey more or less the same information in a haptically 
discernable way. This adaptation resulted in the first model. Important 
lines (e.g. representing borders of  the site and the streets) are raised or 
dented. The volumes used are in themselves already haptically discerna-
ble as three-dimensional objects. Also differences in material texture can 
be perceived and thus used to provide information. The user/experts’ 
preference for haptic exploration of  the spatial configuration contained 
in this model, together with the psycho-motor competencies involved in 
using this sense, challenged us to make the model more sturdy, but with-
out losing the possibility of  making quick alterations. 

While we discussed which elements of  the site and the design to rep-
resent and which not, another discussion arose: is this the right scale to 
present this or that aspect of  the design? The first model is limited in 
size by the intention to support haptic exploration and overview.4 Its size 
is such that one can cover most of  it using both hands. But as detail was 
being added, the user/experts quickly felt that the model became too 
overwhelming and too chaotic to read or to find reference points. There-
fore we discussed what kind of  information this model could hold, and 
for which information we needed a larger-scale model. This led to the 
creation of  two extra models that work together with the first to rep-
resent the design. All three contain a tension between enough informa-
tion, enough overview, and the size of  the hands. The scale chosen is 
thus informed by the intentions to inscribe the cognitive competence of  
handling a certain amount of  information and the psycho-motor com-
petence of  perceiving an object through touch. Moreover, the choice for 
the specific scales (1:1000, 1:500 and 1:200) is not arbitrary, but guided 
by the setting the models are intended to operate in, c.q. a design meeting 
involving architects.

4  See also Chapter 7
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We did not make a model of  the facades nor included the facades in 
the three models since the user/experts explicitly stated that they did not 
experience facades, at least not in their totality. Moreover, they stated that 
when visiting a building they do not often go about touching its outside 
perimeter. On the other hand, one user/expert mentioned that she does 
like to touch a scale model of  historic buildings as it provides her in-
formation she cannot experience otherwise. For instance, the structural 
and architectural articulation of  a doorway (Roman arch, Gothic arch, 
lintel, …) is an aspect she cannot experience through her cane or hands, 
nor through sound reverberations. For such aspects a scale model could 
complement a visit and contribute to a more complete apprehension of  
the building.

INSCRIBED COGNITIVE COMPETENCIES: MEMORY 1.4 
AND REINTERPRETATION

For Osbeck & Nersessian (2006, following Nersessian 1999) , key to rea-
soning through models is the dynamic aspect of  creative manipulations. 
For them model-based reasoning is based on this duality between fixing 
and manipulating. Models are constructed to define a problem space, but 
allow drawing inferences from manipulation, or what Schön (1983) calls 
the back-talk of  a sketch. Following Osbeck and Nersessian’s (2006) no-
tion of  distributed representation, the cognitive process of  manipulating 
a model (physically, mentally, mathematically, gesturally) occurs in the in-
teraction between different persons and artefacts. Manipulation can thus 
be as temporary as gesturing how to change a certain element in the de-
sign. Yet since models also serve to define a problem space, it is helpful 
to be able to fix some of  these manipulations more permanently in a 
physical model.5 For the same reasons of  adaptability versus (temporary) 
fixity, Downey uses wax sticks together with embossed plans. Although 
convenient for two-dimensional drawings, clay as used by Pereira seems 
to provides more possibilities to design in three dimensions while retain-
ing the same qualities. However, we turned to cardboard in combina-
tion with semi-adhesive tape since the user/experts expressed an explicit 
disliking towards wax, clay and similar products such as modelling putty. 
Those materials are for them too unpleasant to touch because of  the 
sticky surface.

5  See Chapter 3
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Fixing design moves in representational design artefacts helps in re-
ducing the computational load of  spatial transformations. These arte-
facts provide an excellent means to fix spatial configurations for further 
interpretation. A design move can be made verbally, by gesturing on the 
models, or by altering the physical model itself. All these practices help 
the cyclic process of  definition and reinterpretation. In order for the 
models to allow such practices they need to be easily adaptable. Since 
haptic perception relies on touching the models we use semi-adhesive 
tape to temporarily fix parts onto the model. For instance, the first mod-
el allows testing different building configurations and building heights 
by temporarily fixing them, evaluating the result, and proposing alterna-
tives, but now in a model that is sturdy enough to be touched. To ad-
here to the specificities of  model-based reasoning in design, the artefacts 
used need to allow a certain amount of  both fixity and fluidity. Moreo-
ver, being able to (temporarily) fix the spatial configurations in a medium 
perceivable by haptic exploration seems crucial. During the preparatory 
workshop, one user/expert described her involvement in the design of  
her own house. The architect explained the design by taking her hand 
and tracing the lines of  a printed CAD-plan. Yet, since this 2D repre-
sentation did not offer her any perceptual cue she quickly became lost 
as she had nothing to fall back on when in doubt, or to explore on her 
own. Furthermore, the manual tracing was too vague in terms of  the 
actual shape of  the design.

Similar to the discussion about the right scale to represent the design, 
there is also the question of  which information to communicate with the 
models. Since we could not fit every detail in one model, we discussed 
what information was crucial for the user/experts. What is the minimum 
they need to get a grasp of  (part or an aspect of) the design, and what in-
formation is crucial for an easy exploration of  the model? For instance, 
one user/expert said that she did not need to know the position of  every 
tree in the park surrounding the town hall. This would quickly overload 
the model with information she does not need to move through the fu-
ture site. Even more, it would hinder her in the exploration of  elements 
in the model that do interest her. More crucial for her was how she needs 
to walk from the street, through the park, to the main building entrance. 
Therefore the first two models do contain this information: the bounda-
ries of  sidewalks, building site and building volumes.
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INSCRIBED SOCIAL COMPETENCIES: COMMUNICATING 1.5 
DESIGN

In developing these representational artefacts, we started from the more 
traditional architectural representations, especially those that seemed 
promising in terms of  haptic perception. Therefore the models are per-
ceivable by the architects and the blind user/experts, both can interpret 
them simultaneously, each in their own way. The models are thus pos-
sibly an effective way of  communicating the design, further intentions, 
and critiques. With the models we were also able to open up the discus-
sion; the participants did not have to rely on talk alone. As vision is not 
an option for the user/experts, most representational artefacts used by 
architects are inaccessible to them, together with most of  the gesturing 
that accompanies those artefacts, and only talk remains. To again enable 
the rich social interaction involving objects, gestures and talk that make 
up collaborative design (Murphy 2005), we had to adapt the representa-
tional artefacts.

Adapting these representations in the presence of  its future users (the 
blind user/experts and the architects) makes for a more nuanced out-
come than a mere user representation would allow (Akrich 1993). User 
involvement in the conception of  a technological artefact condenses the 
cyclic process of  creation and use. During the preparatory workshop, 
both parties gained a better understanding of  each other’s practices and 
concerns regarding the built environment and its design. For instance, 
during a discussion regarding the use of  different materials used in scale 
models different standpoints were discussed. For me as an architect my 
habit is to represent water in a model by using a plastic sheet for its re-
flective qualities, which I explained during the workshop. One of  the 
user/experts replied that for her a sheet of  ribbed cardboard, of  which 
a piece was lying on the table, would be a more understandable choice, 
based on her experience of  water as waves in motion. Discussions like 
this ranged from describing different use scenarios over previous experi-
ences with the ‘other’ to explaining the use of  design tools in architec-
tural practice.

One of  the advantages that Downey discovered in using the embossed 
plans and wax sticks is that it facilitates the communication with the staff  
of  the Polytrauma and Blind Rehab Centre. As some of  the teachers, 
for instance the director of  the living skills department, are blind them-
selves, Downey could now more easily and more precisely explain the 
design to them. “In this case, they have a client that’s blind. So, they had 
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been doing a lot of  talking, but as we know, [...] it’s hard to confirm that 
you have the same understanding. [...] So, with the tactile drawings that I 
was generating, then we could share those with the director of  the living 
skills department, and that in a way, had drawings of  the elevations of  
like the kitchens. [...] She was like, ‘ok, now I know what you’re talking 
about, great.’ [...] She was right in on it and this was an incredible useful 
mean.” (interview Downey 2009) The presence of  a physical representa-
tion that could be perceived enhanced the communication between the 
architect and the future user. There was a quicker and more clear under-
standing of  each other’s propositions and remarks related to the layout 
of, in this example, the kitchen.

Pereira also emphasizes the importance of  some sort of  physical rep-
resentation in communicating design intentions. However, those repre-
sentations can take the form of  any object, and are thus not limited to 
those commonly used in architectural practice like plans, elevations, sec-
tions, perspectives, etc. An object with somewhat of  a rectangular shape 
can be used to support the discussion of  axes and directionality in a de-
sign. Even Pereira’s hands can serve this purpose. Although gesturing is 
already recognized as an important part of  communication in design, in 
this case Pereira’s gesturing becomes the model, rather than some other 
representational artefact. This made him more aware of  the kinds of  
gesturing during design, something he did not pay that much attention 
to before becoming blind. Now he recognizes their importance and uses 
gesturing more explicitly as a technique to explain his designs with as 
much fluency as he does verbally. Furthermore, as his hands are three-di-
mensional objects, they facilitate a robust communication of  the spatial 
dimension of  a design. Lastly, through his hands the discussion between 
him and a collaborator can easily go both ways. By taking Pereira’s hands 
and gently reshaping them, his collaborator can let Pereira know how he 
would make the next design move. As such, Pereira’s hands support the 
fluent dialectic between fixing and adapting the design.

USING VISUO-HAPTIC DESIGN ARTEFACTS 2 
IN A DESIGN MEETING

The models developed in collaboration with the blind user/experts dur-
ing the preparatory workshop were put to the test in a design meeting be-
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tween one senior architect, ourselves and one blind user/expert. We will 
analyze how processes of  perception, cognition and action are mediated 
by the models we developed and what this means for the course of  the 
design meeting. Introducing models in a design meeting with blind user/
experts redistributes actions common during such a meeting,  like estab-
lishing a common ground for communication, cognitive transformations 
and providing information. The models fix the spatial configuration of  
numerous design elements and thus simplify the task of  verbally describ-
ing these elements to naming them. Furthermore, these physical repre-
sentations make it less necessary to memorize the whole narrative and 
allow for the participants to go back to a common (temporarily) fixed 
version of  the design. These practices are not uncommon in a design 
meeting, nor is the role of  physical representations in this (e.g. Visser 
2006), but the specific competencies of  the blind user/experts involved 
required an adaptation to the physical representations—sketches, draw-
ings, schema’s need to be made accessible for non-visual use as well.

PROVIDING A BASIS FOR SOCIAL INTERACTIONS2.1 

In the beginning of  the design meeting, participants had to work out 
how to get a common understanding of  the design. The architects are 
used to describing a design using physical representations (e.g. a drawing 
of  a plan), to point out different parts or to focus other people’s atten-
tion to the part under discussion. Since one participant could not see 
these gestures, they had to come up with a variant indexical practice. The 
user/expert suggested that the architects could take her hand and guide 
it through the model as they saw fit for their explanation. As a result, 
indexical practice involves “co-produced gestures” (Vermeersch, Nijs, 
Heylighen 2011).

The models provide a means for both the architects and the user/
expert to discuss the design’s spatial qualities. At the start of  the design 
meeting, the architects used the models extensively to explain the design 
to the user/expert relying on co-produced indexical gestures: in order to 
make for an easier explanation, the architects took her hand and guided 
her through the model. These co-produced indexical gestures allow for 
an easier spatial description than mere talk would do. These practices fa-
cilitate the models’ use in the specific context of  a design meeting, ena-
bling the blind user/expert to participate in the spatial exploration of  
the design. Both the architects and the user/expert discerned different 



visuo-hAPtic moDels

220

elements in the model, naming them and describing their qualities and/
or importance in the design. But at the same time, the models present 
the persons around the table with spatial information about these same 
elements: their location vis-à-vis the whole and each other, their dimen-
sions and proportions.

After the initial explanation of  the design whereby the architects took 
the user/expert’s hand and guided her through the models, she seemed 
to had a sufficient understanding of  the design to start asking questions 
and critiquing the design. (See Fig. 8-4 for an illustrating vignette to 
which we will come back further in this chapter to discuss different as-
pects of  social interaction, cognition and perception.) The models then 
allowed her to further explore the spatial configuration in her own pace 
and following her own path. In this way, she can build her own narra-
tive through the design, rather than following the architects’. The models 
help her in that by providing her a fixed physical spatial representation 
of  the design she can go back to.

During the meeting the agency shifts from the architects and their talk 
to the user/expert and the models. At the beginning, the architects still 
guide the user/expert but later on, the models help her to actively en-
gage in the design meeting. Her explorative hand movements, for her the 
way to perceive the model and the design it represents, are interpreted 
by the architects as indexical cues, as they look at her hands and can 
discern which part of  the design she is exploring. This makes that they 
can quickly and easily follow what elements of  the design she is ques-
tioning. If  the user/expert asks a question, for clarification or to critique 
the design, the architects immediately know the context, what part of  
the design is under question; see for instance her question about walking 
distances in Fig. 8-4. The models not only enable the user/expert to take 
up a more independent role in the meeting as they allow her to explore 
the spatial configuration of  the design on her own, they also provide a 
means for the architects to follow that same exploration and adapt to 
it. Besides communicating the design’s spatial dimensions to the user/
expert, the models turn out also to facilitate the communication between 
the user/expert and the architects in a spatial as well as a verbal way.

The proximal nature of  haptic perception versus the remote nature 
of  visual perception makes for a subtle shift in ownership (Luck 2009, 
McDonnell 2009) in the design meeting. Although the architects keep 
the ownership of  the design—they still decide which discussed elements 
to add or alter more definitely (e.g. by changing one of  the more fixed 
representations)—the user/expert takes more ownership of  the models 
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At this point in the design meeting, the blind user/expert starts to question the dimensions Fig. 8–4 
of the building to get an impression of walking distances. Perceptually, the architects visually follow her 
haptic exploration of the model. Socially, she takes ownership of the model and the architects follow her 

hand movements and provide dimensional information accordingly. Cognitively, her memorized hand 
positions allow her to relate different dimensions to each other. 

UE: “Yes, and what are the dimensions again, 
so this is 10 meters?”
RA: “27 meters.”
UE: “27 meters.”

UE: “Yes, and that.”
A: “That as well.”

RA: “And 13 meters wide.”

UE: “Ah yes, yes and this is a longer building.”
A: “And this is a longer building.”

UE: “So this is long too, he.”
RA: “That’s 10 meters.
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as used in the design meeting. She needs to have the models in very close 
range in order to use them. Therefore the architects have no full con-
trol over switching between the models as they would like in order to 
develop a narrative, as occurs in sighted practice. When the user/expert 
explores the model on her own, the architects can and need to follow 
her hand movements as she goes along touching.

During the design meeting that was set up, a lot of  attention was paid 
to getting to know the design and the user/expert did ask questions for 
clarification and even for critiquing the design. However, we did not ob-
serve any actual designing in the sense that the design as it was then 
was altered or refined. In Schön’s (1983) terms, the user/expert was in-
volved as she engaged in naming and framing different design elements, 
but she did not make any design move, c.q. any proposition to alter (part 
of) the design. She identified elements that she could distinguish, or were 
pointed out to her by the architects.6 When questioning the design, she 
also used these elements in framing the context of  possible problems. 
However, she did not seem to feel confident enough to make any design 
move herself. Although the ownership of  the models shifted during the 
meeting, the ownership of  the design itself  stayed with the architects. 
During a follow-up interview we conducted later with the user/experts, 
in which some models of  the finished design were present as well, they 
suggested that their reluctance to alter anything to the design, or make a 
proposition to ameliorate (part of) the design, had to do with the models 
themselves. Because of  the fixation of  the design in scale models, for 
them the impression arose that the design itself  was already fixed. They 
could criticize it in its own right, as it was presented in the models, but 
despite our efforts to make the models adaptable, the user/experts did 
not want to change anything to the models, and thus the design, them-
selves and preferred to leave that to the architects. 

In general, communicating design intentions or critiques on a design 
proposal benefits from multiple representational artefacts. Verbal, ges-
tural and physical representations all have their specific strengths and 
weaknesses when it comes to developing a design, and are often used 
simultaneously. We observed similar practices in the design meeting in-
volving a blind user/expert. To preserve the richness of  multimodal de-
sign communication we introduced some visuo-haptic models as a phys-
ical representation that can be used by both architects and blind user/
experts. During the design meeting, the physical models supported the 

6 See this chapter, 2.3.
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communication of  information about the design’s spatial configuration, 
but also offered a basis for gestural and verbal communication. The dif-
ferent media are thus used in their own right, but even more in combina-
tion. For instance, when the blind user/expert raises a question about 
the dimensions of  the building, the architects can also interpret her pre-
paratory haptic exploration of  the model leading up to it. The model 
conveys information, the model in use even more.

BUILDING AN UNDERSTANDING OF THE SPATIAL 2.2 
CONFIGURATION

The models allow for the participants to distribute their cognitive tasks 
and thus reduce the computational load of  grasping, memorizing and 
manipulating the design. The blind user/expert explores the spatial qual-
ities of  the design using one hand as a reference hand, while explor-
ing specific elements with the other hand. In this way she can establish 
figure-ground relations within the model, giving meaning to specific ele-
ments in the larger whole (Vermeersch, Nijs, Heylighen 2011).

Among the topics and design qualities discussed during the meet-
ing, there are a number where the models provide an efficient means 
to guide the narrative, clarify questions, point out specific elements or 
refresh one’s memory. These topics include the building program, con-
cepts of  plan layout (e.g. zoning), building phases, how the sun enters 
the building, but also how to move through the building, orient oneself  
or different scenarios of  use. All these topics seem to benefit from a 
thorough understanding of  the spatial configuration of  the design, its 
dimensions, proportions and the positions of  the different elements vis-
à-vis the whole and each other. More in general, the models seem to 
help the discussion in terms of  actual spatial elaboration, but also the 
guiding concepts architects use to organize the space in such a way, and 
furthermore the consequences of  this specific spatial configuration for 
way-finding and building use.

At the point in the discussion where the user/expert starts to ques-
tion the design, we observed a similar support of  spatial cognition in 
the active engagement. Still, her actions are mediated (partly) through 
the model as she brings the discussion to the dimensions of  the differ-
ent design elements. The model allows her to explore the spatial con-
figuration of  the design. It thus mediates her participation in the design 
meeting. She is no longer following, but actively engaging in the discus-
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sion about lengths, proportions and configurations. That is, she actively 
engages in cognitive tasks of  measuring and comparing volumes, as can 
be observed in the vignette (Fig. 8-4). There she goes through the model 
haptically, taking with her fingers the length of  one building volume to 
the others, relating those to the known (because mentioned verbally by 
the architects) distance of  the first volume. The model’s presence in the 
discussion allows the user/expert to get a different kind of  understand-
ing of  the dimensions of  the design: haptically and verbally, both in re-
lation to prior experiences with walking distances. In Verbeek’s (2003) 
terms, the model ‘invites’ the user/expert to explore the spatial configu-
ration of  the design in a spatial way. It invites her to touch and move her 
hands in two dimensions, building a different spatial relation with the de-
sign than a mere wordy description of  a plan could do. It also allows her 
to explore a spatial configuration at her own pace and course through 
the model, rather than being taken through the design in just one way, 
that of  the architects.

The models mediate how the discussion about the design is being 
propagated by both architects and user/experts. Talk has the advan-
tage of  being flexible, an important aspect of  models as used in model-
based-reasoning (Nersessian 1999). But a purely verbal model may be 
too free for designing a building, i.e. a physical spatio-temporal object 
to be used by people. Therefore, spatial representations expanded with 
gestural representations are needed to extend this strictly verbal model. 
A spatio-temporal representation comes closer to what a building is in 
terms of  perception; moreover the physical medium forces temporary 
fixation, which strengthens the model’s defining function. Furthermore, 
because of  their two- or three-dimensionality, physical models require 
specific information in order to fix certain decisions. For instance, when 
the participants relied on talk, deciding that the flooring material would 
be carpet for part of  a space in order to ameliorate the acoustics would 
be sufficient to continue the discussion. In the presence of  a physical 
model, this decision raises questions of  where exactly this carpet will be 
implemented, how large its surface can be, how it borders other flooring 
materials, etc.

After the initial exploration and description of  the design, however, 
the user/expert used the models less intensively. By that time she seemed 
to have a sufficient understanding of  the spatial configuration to discuss 
its elements without having to discern their position all the time. Yet, 
from time to time, she did return to the model, either to point out a cer-
tain element by slightly touching it, or to affirm a certain element’s posi-
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tion when the architects mention it. It should be noted that the user/
expert had little trouble finding such specific element in the model as 
her hand went fluently in its direction, if  not its exact position. After 
building an understanding of  the design through the model and the ar-
chitects’ verbal description, she maintains and uses this understanding 
by going back to the models when needed to clarify a question or to 
acknowledge the architects’ description. Even at times where the discus-
sion apparently takes place verbally, the models still are an important part 
of  the representation distributed over an embodied haptic memory and 
a physical object.

A specific example of  how embodied haptic memory can be used to 
facilitate understanding the models is the use of  stackable plans. Contra-
ry to the common visual practice of  spreading out a set of  plans to look 
at in parallel, the set of  plans of  the second model is stacked one on top 
of  the other. This turns out to facilitate the cognitive task of  relating 
and orienting two plans to each other. For instance, the position of  the 
vertical circulation that connects different floors, and therefore forms a 
recurring element at each floor, remains the same throughout the stack-
able plans. The remembered body posture related to the position of  a 
staircase on the ground floor plan can be used to quickly find that stair-
case back on the first floor plan, and thus provide a known starting point 
for further haptic exploration.

FACILITATING FOR PREFERENTIAL PERCEPTUAL 2.3 
ENGAGEMENTS

Since the architects can follow the haptic exploration of  the user/expert 
visually, they can interpret her haptic explorative gestures as such, but 
also as a form of  indexical practice. When the user/expert prepares for 
a question, she explores the models to obtain the necessary information. 
But the actions for doing so are also seen by the architects. They know 
what part of  the design is under investigation and when the user/expert 
formulates her query, they are already informed about the context or the 
element under question.

Although in most studies the term ‘tactile model’ or ‘tactile map’ 
(e.g. Perkins 2002) prevails, we opt to label the models developed in this 
study as ‘visuo-haptic’. The term ‘tactile’ does not sufficiently describe 
the richness of  possibilities using the sense of  touch. Following Loomis 
and Lederman (1986), tactile perception is limited to cutaneous stimu-
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lation, which provides information by means of  receptors in the skin. 
The cutaneous sense can thus inform about temperature, roughness or 
texture. But next to tactile perception, haptic perception comprises ki-
naesthetic perception as well. Kinaesthetic stimulation provides informa-
tion about dynamic and static body posture. When holding an object, we 
perceive its length or weight through our kinaesthetic sense. When the 
blind user/experts explore the models, they rely on their tactile sense to 
discern the different elements through differences in texture or raised 
edges. But it is their kinaesthetic sense that informs them about the posi-
tion of  these elements through the distinct position of  their fingers or 
hands relative to their body. And since this kinaesthetic aspect of  touch 
seems so important in their spatial exploration of  the models—witness 
their capability to quickly locate elements in the model—it seems only fit 
to emphasize this by our description of  the models as haptic, rather than 
tactile.

Furthermore, our first intention was to come up with a physical spa-
tial representation of  a design in order to involve blind user/experts who 
rely heavily on touch to perceive smaller objects in a design meeting. But 
quickly it became clear that the models we made were very useful in a 
visual way as well. The architects interpreted both the models and how 
the user/experts handled them in a mainly visual way, except from the 
practice of  co-produced gestures. The models even served in later de-
sign meetings between the architects and engineers, be it in a substan-
tially visual way. The models still have an inherent visual quality, not just 
as an object but also in their use, or at least in the practices we observed. 
Therefore we call these models ‘visuo-haptic’ because in use they turn 
out to contain many more possibilities to mediate perception than tac-
tilely only.

As mentioned above, there were also moments where the models 
were not touched upon at all and then the participants talked about com-
pletely different items of  the design: amongst others budget, load bear-
ing structure, functioning of  technical installations, but also architectural 
elaboration of  the facades, material choices, and sensory qualities such 
as acoustics and thermal comfort. Most of  these items are not as present 
in the models, or not as intentionally inscribed. Some had not yet been 
addressed by the architects in previous design meetings, others went into 
much more detail than the models could possibly hold at their respec-
tive scales. In these cases, verbal description then seems to provide more 
freedom to explore elements of  the design that are still very vague in 
themselves or how they can be incorporated in the larger whole.
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Aspects of  sensory experience, such as acoustics or thermal comfort, 
were also discussed without the explicit use of  the models. Although dif-
ferent design elements and parts were mentioned, their spatial charac-
teristics seemed less important, which made the discussion rather vague. 
For instance, the acoustic qualities of  the public space depend on the 
presence of  a carpet, but other than that this carpet would be placed 
in the open office zone, nothing was further specified. Also the role of  
acoustic attractors (e.g. machines with a characteristic sound like a copier) 
was discussed, but the possibilities for this design were not further inves-
tigated, not by the architects nor by the user/expert. These topics came 
up towards the end of  the meeting, when the participants already un-
derstood the design quite well. Therefore a description like ‘in the open 
office zone’ might provide enough information to know its position and 
size without explicitly testing it in the model.

CONCLUDING REMARKS3 

Using representational artefacts, individually or collaboratively, amongst 
architects or with other stakeholders, is commonplace in design practice. 
However, these artefacts are mostly scripted for visual use. To include 
blind user/experts in the design process, talk may seem about the only 
medium left to communicate at first sight. However flexible talk is, dis-
cussing spatial qualities still benefits from the presence of  spatial repre-
sentations. Therefore we developed some visuo-haptic design artefacts 
representing spatial configurations in the form of  physical models. Be-
cause these models are created collaboratively, practices and customs of  
both blind user/experts and architects are inscribed. As such they pro-
vide a means to establish a common ground concerning a design’s spatial 
configuration. Once this configuration is well understood, the models 
provide a (temporarily) fixed physical representation to go back to when 
in doubt, point out elements under discussion, or clarify questions. This 
works in both ways because the models are visuo-haptic in nature, allow-
ing for practices like co-produced gestures and visual interpretation of  
haptic explorations. The models, together with talk and gestures, allow 
for a richer and more elaborate discussion of  the design than talk alone 
would, especially concerning spatial configuration and architectural con-
cepts. However, when the meeting evolves towards topics still uncertain, 
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not yet translated into space or not present in the models, talk gets the 
upper hand. To represent sensory qualities of  e.g. acoustics, the models 
seem insufficient and are thus put aside in the discussion.

In the design meeting different media (verbal, gestural, physical) all 
contribute to communicate design intentions and critiques, be it on their 
own or (often) in combination. Moreover, some actions (e.g. haptic ex-
plorative gestures) are interpreted by the others as conveying intentions, 
although not intended to communicate specific information. Especially 
for something as complex as the spatial configuration of  a building de-
sign, two- and three-dimensional visuo-haptic artefacts may provide an 
important asset to design communication when involving blind user/
experts, both in their own right and as a basis for other modes of  com-
munication.
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conclusion9 

LEARNING FROM VISUAL IMPAIRMENT1 

There is an apparent visual bias in architecture, both in its form and in 
the design process leading up to that form. This occularcentrism mani-
fests itself  especially in the design media often based on visualization 
techniques and in the dissemination of  architectural projects in images, 
drawings and writings. Furthermore, at some points in history, vision as 
a distancing sense has received more attention than other senses in the 
pursuit of  an aesthetics based on intellect. Together with a specific no-
tion of  the body as a fixed entity characterized in terms of  dimensions 
and proportions, the attention for the visual makes that the lived sensory 
experience has received less of  the architects’ attention. Of  course, this 
lived experience is present in the engagement with the building; yet it 
remains underrepresented in the design tools of  architects.

The attention for visual perception made that vision underwent an 
objectification as well. At least in architecture, the other senses did not 
undergo such objectification leading to a polarized understanding of  vi-
sion as distancing and the aural, tactual and olfactory senses as placing us 
inside the world. But vision should not be reduced to discerning objects 
around us, and other senses take up that role in our perception as well. 
We can also bath in light and hear a door slamming shut.
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Recently, in architecture, the recognition of  this visual bias grew, to-
gether with a growing awareness of  the kind of  presence of  the body 
in architecture and the architectural design process. Critics point out the 
lack of  attention for other senses and an overemphasis on an objectified 
version of  perception and human engagement with the built environ-
ment in general, observable in the strong numerical and dimensional 
approach to shaping space. From another angle, critiques on the visual 
bias in architecture are formulated based on a specific lived experience. 
People with a visual impairment are confronted on a daily basis with the 
implications of  this visual bias for their engagement with the built en-
vironment. Where the medical model of  disability links disability to the 
impaired body, the social model recognizes that disability situations arise 
in the interaction between an impaired person and the environment, so-
cial or built. Therefore, in the case of  people with a visual impairment 
who rely on sounds, touch and smell to engage with the built environ-
ment, the visual bias in architecture effectively adds to the existence of  
potentially disabling situations. On the other hand, because of  their non-
visual engagements with the built environment, people with a visual im-
pairment are more attuned to the (sometimes little) auditory, tactual and 
olfactory qualities that are present. They develop a certain expertise in 
their daily interactions and, in the context of  designing, they can be con-
sidered ‘user/experts’ who could potentially inform the design process 
and the designed space. In line with the cultural model of  disability, their 
experience critiques our cultural constructs, but at the same time offers a 
way to enrich a biased view.

RESEARCH APPROACH2 

Through a literature review we investigated firstly multisensory percep-
tion and how architecture can mediate our perception. In addition, we 
investigated how architecture comes into being in a socio-technical en-
vironment where multiple persons and objects are involved. In doing 
so we focussed on representational artefacts and their use as mediating 
objects that hold the potential to facilitate a design meeting between per-
sons with different expertise. Secondly, this review informed the analysis 
of  four cases chosen to investigate specifically the possibilities of  relat-
ing architecture/architects and visual impairment/people with a visual 
impairment. Literature review and case studies were combined to ad-
dress the following research questions: what can architects learn about 
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space and the designing of  space from the interaction with (the notion 
of) visual impairment and how can one specific form of  interaction (in-
volving blind persons in the design process of  architects) take place. The 
retrospective case studies offered material to investigate the outcome of  
different takes on the interaction between architecture and visual im-
pairment. One real-time case study offered the possibility to set up and 
observe another kind of  interaction where architects and persons with 
a visual impairment were engaging with each other in the context of  a 
design process.

The setup of  the real-time study provided some interesting advantages 
as research approach. Firstly, the choice for two researchers, one as de-
signer and one as observer combined a more nuanced understanding of  
the design process from a lived experience with the possibilities of  video 
as tool for analysis afterwards. The former provides the latter with struc-
ture and the latter provides the former with captured details, much more 
than could be achieved with just field notes. Secondly, the choice of  join-
ing an architecture firm in situ allowed to study the involvement of  user/
experts in the complex situation of  real world architectural design. With 
one researcher participating as designer, this choice was still compatible 
with the intention of  introducing user/experts in the design process. In 
the role of  researcher/designer we could propose and discuss ways and 
moments of  interaction to the other architects in the firm. In this role 
we could also facilitate the meetings between architects and blind user/
experts, both from our knowledge of  the design and our knowledge of  
working with user/experts.

MULTISENSORY SPACE IN ARCHITECTURE3 

In the literature review and strengthened by the case studies, we dis-
cerned two ways of  treating the multisensory qualities of  architecture. 
Firstly, the objects and building elements that make up and are part of  
space in architecture have more qualities than the visual ones architects 
tend to emphasize. Next to having shape, proportions, colour, reflective-
ness and transparency, those objects can also produce and react to sound 
waves, they have tactual qualities such as texture, stickyness, hardness 
and temperature, and they produce different smells. Furthermore, those 
qualities may very well  coexist and even influence each other, strength-
ening our perception when aligning, or weakening our perception when 
contradictory. Secondly, such qualities can be attributed to space itself. 
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Space is more than the emptiness (because we cannot see it) between 
objects. Space is actually filled, amongst others, with sound waves, air 
currents, temperature differences and smells. Those qualities all together 
give identity to a space, called the atmosphere of  the space. As with ob-
ject qualities, the different qualities can add to or act against a particular 
atmosphere. Different from objects, sensory spaces do not always coin-
cide with each other. The auditory space can take a different shape than 
the tactual space for instance. Different sensory spaces can coincide, 
strengthening each other, but they can also (partially) overlap.

In a postphenomenological framework, subject and world co-con-
stitute each other. Technological artefacts (amongst which architecture) 
have herein a mediating role that can be explained through a continuum 
of  perceptual relations, ranging from being more present as architectur-
al artefact to residing more in the background of  other experiences. As 
the cultural history of  architecture shifts the perceptual relation towards 
vision, the daily bodily experiences of  people with a visual impairment 
shift their perceptual relations towards other senses. When put together 
the differences in macro- (hermeneutical) and microperception (sensory) 
can lead to a mutual enrichment of  the perception of  the built environ-
ment and the built space. In postphenomenological terms, by expanding 
our knowledge of  each other’s perception, we build a richer repertoire 
of  multistable interpretations of  our environment. We learn to perceive 
more in what already is. If  for architects, there was already visual space, 
through interacting with and learning from the experience of  people 
with a visual impairment, there can be acoustic, olfactory and/or tactual 
stories in that space as well.

The attention for and knowledge of  people with a visual impairment 
concerning the built environment has found its way into the architecture 
of  the cases as an extension of  space. In contemporary architectural the-
ory, space is the primary focus. Architecture is the art of  shaping space. 
From the case studies we have learned that the space architects can de-
sign is more than what is in between the objects we perceive (with an 
emphasis on visual perception). The stronger attention for the multisen-
sory qualities of  the built environment finds its way into the design as 
explicit attempts to shape not only the visual space, but also the acoustic, 
tactual and olfactory spaces. Also, the case studies made clear that space 
surrounds us as much as the objects within it do. The concept of  space 
has moved from a interconnecting entity towards an entity encompass-
ing our bodies. This surrounding quality makes that space itself  can be 
treated as something with its own character, as an atmosphere.
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What we have learned about space through the experiences of  people 
with a visual impairment can be applied to visual space as well. We can 
also be surrounded by light. Visual space does not have to be limited to 
reflections of  objects. And vice versa, sounds surround us, but we can 
also perceive objects in sounds, or through touch and smell. We can be 
surrounded by the singing of  birds, but we could also learn to recognize 
the crow and the nightingale. Thanks to the knowledge of  people with a 
visual impairment, the notion of  space in architecture is extended: firstly, 
by adding other sensory spaces to the predominant visual notion, and 
secondly, by how these spaces are perceived.

In the case studies, the extension of  space leads to a larger complexity, 
although often discussed in terms of  distinct sensory spaces. The high-
lighted qualities of  the different sensory spaces are also considered in re-
lation to each other. Different sensory spaces are sometimes given shape 
in such a way that they all contribute to strengthening a particular aspect 
or allowing for a particular use of  the space. At other times, one sensory 
space allows for someone to experience another one, for instance by cre-
ating more intimate places that enable someone to focus more on all the 
sensory qualities of  their environment. At still other times, different sen-
sory spaces are shaped each as a distinct spatial object, for resting, orien-
tation, conversation, way-finding, etcetera. The multistability of  different 
interpretations of  a place makes for a richer architecture and offers more 
potential for use situations. The recognition and shaping of  multisen-
sory spatial qualities expand the multistability in three ways: microper-
ceptually by introducing more than just visual space; macroperceptually 
by giving meaning to the different sensory spaces in intended situations 
of  use; and finally, when those sensory spaces start to interact. 

ExCHANGING MULTISENSORY SPATIAL 4 
KNOWLEDGE

One way to understand how then architects and people with a visual im-
pairment can learn from each other is offered by the notion of  learning 
to be affected. In the four cases studied, designing multisensory spaces 
informed by the experience of  visually impaired people took some form 
of  learning process in which the architects learned to perceive differ-
ently and expand their perceptual knowledge of  space. Carlos Mourão 
Pereira and Christopher Downey, two architects who lost their sight 
themselves, had to learn to be affected by their own but altered body. 
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They had to get attuned to the nuances of  acoustic, tactual and olfactory 
space to get around. Increasingly, the getting around became an attitude 
of  greater receptiveness to multisensory space and attempts to shape 
that space in their designs. Applying their acquired richer palette of  sen-
sory knowledge has led to an architecture of  richer perceptual potential. 
In the other cases, the architects had to learn from people with a visual 
impairment through talk by interviewing them about their experiences; 
talk in combination with being present at the building site; or talk and 
gestures around a representational artefact. Talk alone can convey some 
generalities about perception with which architects can start designing, as 
was the case for the Glass House 2001 for a Blind Man. However, when 
it comes to actual involvement in the design process, talk alone is not 
sufficient to grasp the full design proposal or to formulate an elaborate 
enough critique. This is why both Downey and Pereira have developed a 
number of  non-visual design tools. For instance, when Pereira wants to 
explore space as a filled entity, he makes his cardboard cutouts that allow 
him to get an understanding of  both the positive and negative space at 
once. Another example is Downey’s strategy of  ‘walking’ through the 
embossed plans to get a grasp of  the kinaesthetic qualities of  the space 
he is designing.
To enrich a mere verbal discussion is also why for the design of  the Lille 
Town Hall we produced some visuo-haptic models. This seemed to work 
well for spatial organization and dimensioning and allowed to express 
the kinaesthetic aspect of  perception when ‘walking’ through the plans, 
but less so for other sensory perception. Nevertheless, the site visit with 
architects and visually impaired people was fruitful in learning from each 
other’s experiences. Firstly, after that one walk through the site, every-
one could easily orientate themselves: there was a clear understanding of  
the different buildings and places on the site and their position to each 
other. Secondly, the different perceptions that each had of  the site could 
be easily related to one’s own perception. Words did not remain words 
but became actual experiences. Of  course, everyone still had their own 
specific experience, but the persons with a visual impairment could point 
out certain perceived qualities that the architects were not aware of. This 
pointing to multisensory spatial qualities made those come into being for 
the architects as well. Architects are not devoid of  ears, but they were re-
minded of  them in the presence of  persons who do rely on their ears in 
perceiving their environment. After a while, the architects even initiated 
discussions about the acoustic space of  the site.
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DESIGNING FROM AND FOR BLIND 5 
PERCEPTION

When Pereira and Downey lost their sight, the haptic sense took an 
important place in their design process, as well as in their architecture. 
Learning to be affected, for them, meant learning to perceive haptic nu-
ances in their surroundings and find design tools that allowed them to 
perceive those qualities during their design process. The representational 
artefacts they produce rely mostly on touch to explore and shape them 
into a design. To relate their haptic designing back to the haptic qualities 
they put in their designs we fell back on the notion of  scale in archi-
tecture. Scale concerns the relation between the body and the perceived 
architecture. Scale also concerns design processes, relating conception 
with perception of  the built form, or as a design activity in moving be-
tween different scale models. Those notions of  scaling have been stud-
ied visually, but also in the haptic approach of  Pereira and Downey, scale 
is something they have to deal with. Despite the proximal nature of  hap-
tic perception and the aspect of  visual consistency and distance in scale, 
they did come up with ways to cope with scale and haptics. When consid-
ering representational artefacts used in architecture as cognitive objects, 
scale poses no problem for haptically perceiving an abstracted and scaled 
representation. Dimensional proportions are perceivable through the 
hands as much as through the eyes. Using the representational artefacts 
to evaluate haptic qualities of  the designed objects and spaces, however, 
did prove to be a challenge at first. Initially, they worked on a one-to-one 
scale which allowed them to evaluate their hand motions in the act of  
shaping the artefact in relation to the intended haptic perception, resid-
ing in motion as well. Later, they discovered that the movement through 
a scaled representation resembled movement through a building more 
than they had expected at first. The scaled movements are not the same 
anymore, but still similar, to the actual movements they design for. This 
points to a fourth quality of  scale in architecture: relating perception in 
the design process to perception of  the environment to be built.

INVOLVEMENT OF USER/ExPERTS6 

To facilitate the involvement of  the blind user/experts in the design 
process of  the Lille Town Hall, we set up a design meeting between them 
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and the architects around some representational artefacts. Architects rely 
heavily on such artefacts in their design process and also in involving 
others, the artefacts prove useful.

Model-based reasoning is involved in the processes generating con-
ceptual change which architects rely on to initiate their design. Represen-
tation plays in this an important role, and representational artefacts and 
how they are used provide an important means to hold these representa-
tions. As long as the building has not been erected, the representational 
artefacts make up a large part of  the reality in which architects work. 
Moreover, the model architects build up is often an assemblage of  dif-
ferent artefacts and assembles different opinions and debates into a vir-
tual building. The virtual building is the architects’ reality, fixing design 
decisions for shorter or longer time, in fleeting gesture or talk, or more 
permanent in drawings, annotations or physical models. Throughout his-
tory, architects have made use of  representational artefacts and have al-
ways sought for a match between the representational artefact and the 
priorities in their architecture. This is not surprising as these artefacts 
mediate the course of  the design and the processes of  perception, action 
and cognition that take place.

How architects perceive their reality (virtual building) or what quali-
ties they can perceive in it depends largely on the representational arte-
facts they interact with. Through the perceptual processes of  reduction 
and amplification, these artefacts can focus a design in one direction, but 
render other possibilities (literally) invisible. Not surprisingly, the visual 
bias in architecture can be related to an emphasis on visualization in the 
design process. Many representational artefacts are primarily used visu-
ally (and often allow being perceived visually only). Architects relate with 
their own drawings through backtalk, that is what they perceive in their 
sketch can be different than what they intended when starting the draw-
ing. The emergent properties are added to the rationale of  the designer 
and help make him/her new design moves, similar to macroperception 
supporting multistability. However, backtalk should not be limited to vi-
sion. If  the artefact allows it, e.g. a material sample which can be per-
ceived haptically, backtalk can also benefit from other sensory modali-
ties.

The artefacts architects interact with are not neutral. They mediate ac-
tions such as design moves and thus play an equally important role in the 
design process as the architects do. Together, they can be considered as 
a hybrid collective. The artefacts then mediate the interactions between 
them and the architects by inviting certain actions and inhibiting oth-
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ers. Certain actions can also be delegated to an artefact, and vice versa 
these artefacts can delegate tasks back to the architect. Also the cogni-
tive processes involved in designing are mediated by the representational 
artefacts. Cognition can be distributed over different persons, a material 
structure and in time. The representational artefacts can support mem-
ory by storing information, but also play a role in computational activi-
ties such as the backtalk of  a sketch. Furthermore, representational ar-
tefacts as part of  a cognitive system in design situations evolve together 
with the propagation of  the design, or form a basis for verbal or gestural 
cognitive actions. In collaborative design sessions (amongst architects, 
or between architects and users) gesture and talk constitute a necessary 
part of  the discussion based on representational artefacts to overcome 
the shortcomings of  the latter. User experience is one such aspect of  
architecture for which the often used representational artefacts are insuf-
ficient in explaining every aspect of  it; others are motion and function-
ality, which are aspects of  use, and the third dimension, in case of  two 
dimensional projective drawings.

The situated approach to designing (in which mediation can easily fit) 
considers design as a social process: between persons, between persons 
and artefacts, or between persons through artefacts. In the kind of  col-
laborative design situation we tried to set up between architects and blind 
user/experts, representational artefacts can thus play a major role, in 
conjunction with gestures and verbal accounts. The kind of  artefacts we 
provide mediate the meeting as they can inhibit or invite the involvement 
of  blind persons in an otherwise vision-dominated situation. Making 
the artefacts perceivable to the user/experts is thus a first step to open-
ing up the design process. We started from some representational arte-
facts much used at the architecture firm and worked together with the 
user/experts to transform them. As such, the knowledge of  the user/
experts to make something perceivable without vision was combined 
with the architects’ knowledge of  representing spatial information into 
one artefact usable by both. The artefacts we made can thus be labelled 
boundary objects, allowing interaction between people of  two different 
worlds. The architects still mainly followed visually how the user/expert 
explored the representational artefacts haptically, hence the term visuo-
haptic models. However, gesturing took a different form and made the 
architects engage with the model and the user/expert haptically as well 
in co-produced gestures, namely taking each other’s hand and guiding it 
through the model.
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The visuo-haptic way of  interacting during the design meeting made 
for a shift in ownership from the architect and his talk to the blind user/
expert and her haptic exploration of  the models. Because of  the need for 
proximity in the exploration, the ownership of  the model shifted more 
towards the user/expert, making it easier for her to formulate critiques 
on the design. However, the user/experts did not engage as far in the 
design as making design moves of  their own. Therefore, the ownership 
of  the design itself  remained with the architects. Again the artefacts me-
diated the reluctance to alter anything, or add to the design because the 
user/experts perceived it as already finished or the represented decisions 
already fixed. The artefacts did not invite any alteration anymore, at least 
not from the side of  the user/experts.

The visuo-haptic models did however support the spatial exploration 
and spatial cognition of  the user/experts. They allowed a fluent explana-
tion by the architects of  the spatial configuration of  the different spaces 
and building elements. Supported by the models, the user/experts could 
also ask questions of  clarification and critique regarding dimensions, 
proportions and topographical relations. The models provided a material 
common ground to fall back on and to point at places in the design. On 
the other hand, when in the discussion sensory qualities were brought 
up, the models were not used as much anymore, suggesting a lack of  
sensory information delegated to them, with the exception of  kinaesthe-
sia. Talk then became the more important way of  interaction. The visuo-
haptic models did mediate a greater involvement in getting to know the 
design, inviting not only following a verbal narrative haptically. They also 
invited haptic exploration on the user/experts’ own account, enabling 
them to set up their own narrative through the design. However, the 
models seem to have amplified the perception of  the spatial configura-
tion, reducing sensory perceptual qualities. Therefore, the participants of  
the design meeting had to fall back on talk. Furthermore, the artefacts in 
their physical presence seems to have amplified a perception of  fixity in 
the design reasoning, making the user/experts less prone to altering the 
representational artefact (even temporary through gesturing or talk) and 
hence the design.

FUTURE RESEARCH7 

We have studied how—through learning to be affected by their altered 
body—both Pereira and Downey, two architects who lost their sight en-
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riched their architecture and the way they design. Their reliance on their 
non-visual senses has made them pay more attention for the multisenso-
ry qualities of  the built environment. Moreover, they succeeded in taking 
this multisensory perceptual knowledge to the spaces they design with an 
extended notion of  space in architecture, and more accessible buildings, 
as result. Penezić and Rogina achieved similar results by starting from a 
theoretical approach to multisensory architecture and strengthening their 
concepts with verbalized knowledge of  blind persons. A possible direc-
tion for further research would be to make a comparative analysis of  the 
architects’ intentions and the realization of  the building, more specifi-
cally the actual multisensory experiences within its spaces. However, this 
was impossible within the time frame of  this PhD research as construc-
tion takes its time as well.

With what we have learned from these cases, we have attempted to set 
up a dialogue between architects and blind user/experts. This resulted in 
two meetings between both: one taking the form of  a mutual site visit in 
the very beginning of  the design process, and one as a design meeting at 
the architects’ office facilitated by a set of  visuo-haptic representational 
artefacts. From our observations of  these meetings we can conclude that 
the involvement of  the user/experts did contribute to a multisensory 
understanding of  space with the architects, especially because of  the site 
visit. During the design meeting, the visuo-haptic models supported the 
spatial understanding of  the proposed design. However, the same dy-
namic concerning multisensory qualities present at the site visit, was not 
continued at the design meeting. Rather the practical use and accessibility 
were at the fore then. In the future, the involvement of  visually impaired 
user/experts can still be further investigated in at least two directions. 
Firstly, can a similar discussion about multisensory spatial qualities, here 
mediated by the actual building site, emerge during a design meeting 
where the actual sensory space is only present in representations? And 
what kinds of  representations could support this even further? Secondly, 
we could further investigate involvement at different moments of  the 
design process. Now, due to the limited scope of  a competition design, 
we could only focus on the early stages of  the design process. Follow up 
interviews with the architects and user/experts indicated still possibili-
ties for involvement in material selection and detailing.

The question of  mediation and the role of  representational artefacts 
in the involvement of  blind user/experts can also be opened up to the 
larger issue of  inclusive design. Our research suggests that architects can 
benefit from the knowledge and experience of  people with an impair-
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ment. The case studies showed that this knowledge can lead to richer 
architecture and must not be limited to accessibility. With the real-time 
study, we could also indicate the possibilities of  making the design proc-
ess more inclusive for people with a visual impairment. However, the 
issues we explored could be expanded to the inclusion of  people with 
other impairments as well. Questions then arise as to how the specif-
ic experience and knowledge of  these persons can be represented and 
whether this can be done in the representational artefacts in use in ar-
chitectural design, or in some adapted form. Another question could be 
how these persons can be invited to take to some degree ownership of  
the design (through these artefacts). Different kinds of  inclusion can also 
be further studied: critiquing a design and informing the architects about 
their specific experience; or making design propositions in collaboration 
with the architects.

In this PhD research we focussed in the first place on the sensory 
aspects of  perception, cf. microperception. The hermeneutical macro-
perceptual aspect of  perception is not yet fully investigated in the case 
studies. Therefore a further analysis of  the role of  memory in percep-
tion could be conducted, e.g. by exploring the role of  Pereira’s knowl-
edge of  the work of  Horta in his perceptions during the visit of  the 
Horta House.

Another choice to focus this research was to investigate possibilities 
for the design process of  architects. However, the actual realization of  
a building depends on broader socio-technical and political processes, 
inclucing legislation, building codes, industry standards, pressure groups 
and construction processes. Further research could thus investigate pos-
sibilities for implementing multisensory qualities and/or inclusion of  
user/experts in these domains as well.

FINAL THOUGHTS8 

The greater attention of  people with a visual impairment to multisensory 
qualities in the built environment can contribute to a more multisensory 
approach to designing architecture. Through their embodied knowledge 
and daily practices, they can pinpoint the problems of  a visual bias in 
architecture leading up to disabling situations. But that same knowledge 
can inspire architects to enrich their architecture with multisensory quali-
ties and inform them about more accessible environments. Some of  the 
cases we studied went further herein than others. Particularly, the two 
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blind architects were not only easily convinced of  the value of  multi-
sensory architecture, but could also rely on their own bodily experiences 
to develop such architecture. The multisensory space they give form to 
shows their nuanced understanding of  hearing, touch and smell. The in-
teraction of  the different subspaces in their designs shows their ambi-
tion to create a rich environment for all to enjoy.

Setting up an interaction between (sighted) architects and people with 
a visual impairment showed equally promising but still depended much 
on the actual situation of  involvement. With the full sensory richness of  
the building site and existing buildings present, expressing their knowl-
edge concerning multisensory qualities became easier. Further involve-
ment in the design process required an adaptation for haptic perception 
of  the representational artefacts architects use. Although fruitful to in-
clude visually impaired user/experts in the spatial exploration and un-
derstanding of  the design, inviting critiquing questions, further inclusion 
was more difficult. Actual design moves from the user/experts did not 
come up for discussion. Also discussing multisensory qualities remained 
limited to kinaesthesia and did not lead to concrete design proposals. 
However, both user/experts and architects did mention possibilities for 
later moments in the design process where a further inclusion could be 
beneficial for the design.
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