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Summary

Universal design (UD) is an approacli to design that places the user at 

the focal point of the process, and extends the understanding of who is 

a user is. It is focused on redefining the aims of architectural design 

toward the creation of places where everyone, regardless of their 

embodied reality, can participate and enjoy without undue stress or 

intimidation. The chief objective of this dissertation was to produce an 

instrument for rating buildings, with the capacity to demonstrate to 

building designers and users the qualities of a building that are linked 

to the "universal design" paradigm. The main original contribution to 

knowledge is the design and implementation of the Universal Design 

Building Rating Instrument (UDBRI), as to date no evaluative rating 

instrument with practical application exists in the Universal Design field. 

A second original contribution is the design of a generative methodology 

for producing future rating instruments with the capability of being 

calibrated to alternative contexts and building typologies. The research 

study also involved addressing an expansion of the theoretical 'base of 

UD evaluation to demonstrate the range of circumstances in which 

building users can find themselves, thus reinforcing the universality of 

disability experience.

To achieve these required isolating key determinants of Universal 

Design in buildings. This was addressed by developing three 

instruments, which were applied to three case study buildings in Dublin 

city centre. Two of these instruments developed ethnographic and 

codesign methods to record qualitative aspects of user experience in 

partnership with participants. The participants comprised of two distinct 

groups: people working in the case study buildings, and people visiting 

the buildings.
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The third instrument was the UDBRI, a quantitatively-analytical tool 

comprised of a database of literature-based observations and guidelines 

related to Universal Design. The UDBRI was improved through a 

number of iterations throughout the research study, and by continual 

recalibration based on the results generated from qualitative analysis. 

The UDBRI rated two spectra of indicators. The first related to a 

conceptual ordering of the building Into three building indicators - 

accessing, using and orientating - which relate to the different 

strategies through which a building interacts with users. The second 

spectrum related to the impact of buildings on a range of user 

circumstances based on Duncan's (2007) concept of circumstantial 

disability. The establishment of a clear differentiation between various 

circumstances of use which a building can present to people has not 

been clearly addressed in previous UD evaluation approaches.

The feedback on particular building features demonstrated considerable 

variety, even within the limited sample sizes available. This led to a 

theory of UD portrayed as a means of comparing different user 

circumstances rather than representing an aggregation of user 

experiences. The study also found that participation observations rarely 

contradicted information available in Universal Design and Accessibility 

guidance, but offered deeper explanation and helped relate it to 

particular and differentiable ways of using the buildings.

An important conclusion of the study was that quantitative approaches 

to Universal Design cannot address all relevant aspects, but that the 

use of interpretivist generative studies can facilitate the production a 

more deeply analytical instrument within specific, confined contexts. It 

also concluded that, while phenomenological aspects of experience 

cannot be interpreted directly by the UDBRI, participant studies can 

help reveal functional aspects of subjective experience and thus 

generate a partial reflection of these experiences.
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1 Introduction

CHAPTER 1 : Introduction

1.1 Experience of buildings

The built environment is an inescapable and ever-present aspect in 

every person's life. We sleep in it, wake in it, cleanse and feed our 

bodies in it, work, recreate, educate, and procreate in it. We often 

dream of it, create memories locked in its spaces and places, and tend 

to categorise our memories according to its fam iliar shapes and forms 

(de Certeau, 1984). The experience of buildings is an inescapable 

aspect of the universal human condition. However, the experience of 

buildings is mutable, not jus t for different people, but at different times 

in people's lives. Each building setting represents a palimpsest of 

potential situations, depending on a wide range of factors. This includes 

our bodily and perceptual capabilities, but also our past experiences and 

our mood, and even the level of distraction or fatigue people bring with 

them into building settings. There is increasingly cognisance of the 

necessity to make buildings more accommodating to marginalised 

groups in society, evident in the increasing prevalence of design 

approaches such as Universal Design, Inclusive Design and Barrier-Free 

Design. These have emerged in parallel with emerging theory from 

sociology and disability studies revealing the key role performed by the 

built environment in constructing marginalised and stigmatised groups, 

most obviously through the process of disablement. The rise in 

prominence of these design approaches has led to guidelines aimed at 

producing more inclusive building designs.
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However, the ability to evaluate and compare existing buildings is an 

area that has been overlooked, mainly because of the complex range of 

physical, subjective and social characteristics that frame building 

experience. This thesis investigates strategies for evaluating existing 

buildings, and aims to devise an instrument that can analyse and reveal 

the extent to which a building has been "universally designed". The aim 

of the study is to describe a methodological pathway for producing such 

a tool that can be attuned to specific cultural and temporal 

environments. This can help to illustrate and disseminate the qualities 

of buildings that are of most value within the Universal Design (UD) 

paradigm, and how closely these qualities resonate with people's view 

of what a "good" building should be.

"Good" building design is first and foremost a response to people and 

their needs (Lawton, 2001), and food for all available senses 

(Pallasmaa, 2007). Good architecture is celebrated for its materiality, 

proportion, and its play with light, (Le Corbusier, 1970) its conscious 

references to historical context, and design or vernacular traditions 

(Hillier, 1996, p. 11). Architecture "creates ... a framework for personal 

or family life, .. a framework for national life and thereby represents the 

prime characteristics of a culture" (Baker, 1989, p. xix). Yet these 

same edifices can present barriers and insurmountable difficulties for 

some people carry out everyday practices, including sleeping, cleaning, 

feeding, working or recreation (Preiser, 2008). The relationship 

between a building and its user is the theoretical basis for Universal 

Design.
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1.2 Context of the research project

1.2.1 Theoretical Context
I  approached this investigation as a practicing architect interested in the social 

function o f architecture, and the manner in which architects fail users o f 

buildings, both as individuals and groups. This was something I  was 

occasionally guilty o f in my own practice o f architecture, sometimes due to 

economic or client pressure, but often from imposed aesthetic pressures - or 

perhaps schematic pressures - where to match the design to a particular design 

concept precluded certain users from ever being able to use a building 

comfortably.

There is a notion of good arcliitecture siiared by practitioners which emerges 

from a limited set of universal principles, but it is conditioned by training and 

accu ltu ra tion  of individual architects. For Peter Zumthor, whose architecture 

engages the senses, much of what makes good architecture is based on the 

inherent sensibilities o f "u s  [the community of architects and designers] ... and 

in our ability to perceive the world with both emotion and reason. A good 

architectural design is sensuous. A good architectural design is intelligent" 

(Zumthor, 2006, p. 65). While the autobiographical filter is what makes 

designers individual, and is essential in that design itself is an embodied 

experience for the designer, Imrie (2003) points to the danger that an 

overreliance upon personal interpretation can lead to a dangerously narrow 

concept of building users.

The paradigm of U niversa l Design  does not compete with this world view, but 

urges good designers to work within a framework focused upon the best 

interests of everyone who uses or who potentially will use a building. It 

follows in an aesthetic tradition based not purely upon visual or "sensuous" 

beauty, but rather, following pragmatic philosophers such as John Dewey 

(1938 ),  locates aesthetics in the experience of a building. In their manifesto 

on collaborative design. Binder et al. (2011, p. 10) describe this pragmatic 

tradition in design as follows:

In this tradition, aesthetics is not a question o f turning our attention to 

idealized, remote values o f abstract beauty or the beauty in nature, but a 

m atter o f recognizing aesthetic experiences in everyday life situations.

3
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Experiences occur all the time in the creative and investigative process, but 

when reinforced by emotion and reflection, they can grow into aesthetic 

experiences.

Universal design is a paradigm change in tha t it prioritises the building user 

and it acknowledges the effect of em bodim ent on the user's experience  by 

extending the concept of user to an aggregated presence that embraces  

people of all ages, sizes, shapes and abilities (R. L. Mace, 1985; Ringaert, 

2 0 0 1 ) .  A user's presence is conceived of in a wide set of guises, or personas, 

and the universal design paradigm extends the democratic principle of equality  

to the quality of experience (Lid, 2 010 , 2 01 3 b ):  an experience that is not 

contingent on a narrow understanding of em bodim ent. UD recognises that  

experience of the world is highly reliant on the body's capability to navigate  

and interact with built environm ents (Lawton, 2001 ; Lid, 2 01 3 b ).  This results  

in a dem and for buildings to present their facilities and reveal knowledge to 

everyone in an undifferentiating way, without stigmatising people with  

particular body shapes or capabilities by reducing the quality of their  

experience. These issues are discussed in greater detail throughout chapters  

2 and 3.

The m ove from a medical model to a social model of disability (Gleeson, 1999;  

Hurst, 2 00 3 ;  Im rie  & Hall, 2 0 0 1 ;  Mpofu & Oakland, 2 0 0 9 )  represents the  

single most important evolution in laying bare how marginalising experience is 

generated. The medical model is one which views im pairm ent as a 

pathological condition, or an abnormality. Within this model, disability is a 

characteristic of individuals whose aim must be to correct it, or else be 

removed from the view of society (Schweik, 200 9 ; Steinfeld & Danford,

199 9 ) .  People with disability are seen as requiring trea tm en t to "become"  

normalised, or as normal as possible.

The social model of disability conceives of disability as generated from - and

contingent for its existence upon - attitudes of the "majority" population

(Bickenbach, 2 0 0 9 ) .  Disability in this ontology is constructed both by the

attitudes of people toward those they perceived as different, and by the

provision of environments which serve to disable certain individuals or groups

through insensitive design. This is due to designers of these environments

being affected with disabling attitudes and manifesting them  in their designs.

Buildings then become a factor in creating disablement, rather than
4



1 Introduction

disablement being a characterisitic of the people who experience difficulty in 

building settings (Zola 1989). By addressing the approach to the design and 

construction of built spaces it is possible, according to the assumptions of this 

concept, to eradicate disability. The aspiration of UD is generally agreed to be 

one that embraces the social model (Sanford 2009; Steinfeld 2010; Steinfeld 

& Danford 2007; Story et al 1998; cf. Im rie (2011), or a mediated 

biopsychosocial position tha t is present in the World Health Organisation's 

(WHO) International Classification of Function Impairment and Health (IGF) 

(Jette, 2006; WHO, 2001), which recognises the structural and functional 

aspects of bodily impairment as a component of disability within the totalising 

social milieu.

Devlieger (2005) identifies a third "cultural model of disability" which 

highlights how people with disability can illum inate a better general 

understanding of the scope of experience people can have in buildings, and 

how these experiences can affect us. This portrays disability experience as a 

way of capturing "complex embodiment " (Siebers, 2008, p. 9) and of 

furthering understanding of the interrelationship between people and 

environments. A more detailed discussion of the models of interaction between 

people and buildings can be found in chapter 2. Applying this model results in 

research tha t benefits everyone in what Duncan (2007b) refers to 

"circumstantial disability". This is the premise tha t all people can have 

episodes of disablement, whether as a result of specific circumstances such as 

being overburdened by packages, or when in situations where stress, fatigue, 

illness, or the effects or after-effects of medication or medical intervention, 

can induce challenging encounters in an environment. This universalising 

emphasis is the most obvious area where UD begins to move away from 

accessible design, barrier free design and other design approaches that derive 

from a central concern for people with disability. The cultural model of 

disability allows UD to be defined as a process of "mainstreaming" design 

observations and innovations generated through collaboration with 

"user/experts" (Ostroff, 1997). These user/experts are people with specific 

needs or complex embodiment, whose observations can have a consequent 

benefit for a far greater section of the population (Duncan, 2007a, 2007b).

This is an acknowledgment that time and changing circumstance constantly 

disrupt the interactions between our bodies and our built environments.
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While Ostroff's (1 9 9 7 )  recognition of the importance of collaboration with 

people with disabilities has been repeatedly confirmed (Heylighen & Van 

Doren, 2013 ; Ringaert, 2 0 0 1 ) ,  there is a surprising lack in depth or variation 

of participatory methods for involving people with disabilities (PW D) either in 

design or evaluation exercises (Muller, 2 0 0 2 ) .  Similarly, while the importance  

of users is central to the universal design paradigm, the presence of the user 

tends to fade in the  outcomes of building evaluations based on person- 

environm ent interactions^ While other spatial researchers, such as 

geographers (Bijoux & Myers, 2 00 6 ;  Latham & McCormack, 2007 ; Latham, 

2 0 0 3 ;  Morrison, 201 2 ;  J. Myers, 2 0 1 0 )  anthropologists (Dainty , 2008 ; Pink, 

Tutt, Dainty, & Gibb, 2 0 1 0 )  and design researcher (Scott, Bakker, & Quist, 

2 0 1 2 )  experim ent with new ways of collaborating with participants and 

exploring the overlap where different methodologies are overlaid, a similar 

inclination is not traceable in UD. This is despite an acceptance of the  

importance of activities and participations due to their prominence within the  

conceptual fram ew ork  the ICF (W HO, 2 0 0 1 ) .  Investigating experience  

through activities or practices has been advocated by geographers such as 

Thrift (2 0 0 0 ,  2 0 0 8 )  and has been the impetus for innovative participative  

research methods (Bijoux & Myers, 200 6 ;  Latham, 2003 ; Scott et al., 2 0 1 2 ) .  

According to Parker Pearson The built environm ent is considered both as the  

m edium  and the outcome of social practices for a num ber of researchers  

(Parker Pearson, 1 9 9 4 ) .  Reckwitz (2 0 0 2 )  notes that practices are the focus 

of:

... several elements, interconnected to one other: forms of bodily activities, 

forms of mental activities, 'things' and their use, a background knowledge in 

the form of understanding, know-how, states of emotion and motivational 

knowledge.

For this reason. Thrift (1 9 9 9 )  points to the study of practices -  the study of 

m undane, everyday intuitive activities - as the primary means for 

understanding interactions in spatial settings. Practice theory has been used 

to understand how the things we interact with in everyday life condition our 

behaviour (Scott et al., 2 0 1 2 ) ,  and how our skills are increasingly embedded

 ̂ A notable exception here is the Steinfeld et al. (979) Enabler, and subsequent 
developments of that tool (cf. Carlsson, Slaug, Johannisson, Fange, &  Iwarsson, 2012; Helle e t al..
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within "stuff" (Shove, Watson, Hand, & Ingram , 2 0 0 7 ) .  This shifts the focus 

of investigation toward w hat people do rather than the arte fact they are  

interacting with:

. ..  not cars, but commuting; not microwaves, but cool<ing; not beds, but 

sleeping; not showerheads, but bath ing" (Scott et a!., 2012).

While products rather than buildings are more common areas of research, 

Reckw-itz's description specifically applies to m any aspects th a t UD researchers  

currently focus on, including how information flows between people and their  

settings (Passini, 199 6 ; Preiser, 2 0 0 1 ) ,  how people interact with threshold  

elements and "things" (Sanford & Bruce, 2 0 0 9 ) ,  and how the  articulation of a 

building affects the ir  perceptual systems (Tauke & Schoell, 2 0 1 1 ) .  A wider  

discussion of these issues can be found in section 3 .5 .

1.2.2 Demographic Context
There are two im portant generators of the UD approach. The first is the  

realisation tha t people's disabilities are contingent on the environm ental  

features they  m ust navigate  (R. Colem an, 2 0 0 1 ;  W. F. E. Colem an, 2 0 1 1 ) .

The second is the  suggestion tha t everybody, if they live long enough, will 

have a disability (Duncan, 2 00 7 a ,  2007b ; McRuer, 2 0 0 6 ,  p. 2 0 0 ) .  A strong  

argum ent can be m ade th a t disability experience is a universal human  

condition, which Lid (2 0 1 3 b )  describes as a cornerstone of UD theory, and 

the population th a t must deal with disabling situations as an aspect of 

everyday life is growing tangibly. This highlights the  im portance of sensitive  

design approaches th a t are cognisant of human variety. This increase in 

affected people is explained through a num ber of dem ographic trends, the  

most significant of which is the gradual ageing of the population across much 

of the globe (R. Colem an, 2 0 0 1 ;  W. F. E. Coleman, 2 0 1 1 ) .  This is caused by 

shrinking fertility rates, particularly in countries with a high economic output  

as can be seen in Figure 1 (Pearce, 2 0 1 0 ) .
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Figure 1 : Fertility rates w orld-w ide exhibiting trends tow ard older populations 
(Pearce 2010 )

Ageing often leads to loss of acuity in mobility, cognition and the senses (C 

Landorf, Brewer, & Sheppard, 2007; Chris Landorf, Brewer, & Sheppard,

2008), and the result of older populations is higher levels of disability. In the 

2011 census in Ireland, 38%  of older Irish people (65 years of age and older) 

described themselves as having a disability -  a number which increases to 

72 .3%  of people over 85 years old. This compares to 13% of the population as 

a whole. Impairment in function can lead to a greater risk of accidents, which 

in turn can lead to further functional impairment. The Irish age profile, where 

12 %  of the population is 65 years or older, is young when compared to the 

other European countries, such as Norway where this figure is closer to 17%  

(Central Intelligence Agency, n.d.). However there is a projected trend toward 

a much older Irish population - by 2046 the Irish Central Statistics Office 

(2013 ) has predicted that 22%  of the Irish population will be 65 years of age 

or older. The pyramid graph in Figure 2 shows a distinct increase in the upper 

age group levels by 2046. By coincidence, 22%  is the current distribution of 

older people in Japan, where the ageing populations has already been seen as 

a major problem for a number of years (Kose, 2010, 2011; Takahashi, 2001)
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and as a result there is a much greater understanding of the societal 

importance of Universal Design. Similarly in Norway, where their older 

population neatly bifurcates Irish and Japanese levels, awareness of the issue 

has spurred the government to implement a national plan to institute universal 

design strategies throughout the built environment, transport, web services 

and the education system (Bringa, Rand, Lund, & Ringard, 2011; Bringa,

2001; Christophersen, 2009; Preiser, 2008).

Males

□  2Q4E > 2 0 1 1
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}0- 34 30 - 34 S
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20- 24 20- 24
15- 19 15- 19
10- 14 10- 14

Females

300 250 200 150 100 50 50 100 150 200 250 300

Figure 2 : Age pyramid comparing 2011 age distribution to  predicted age structure in
2046 (CSO, 2011}

Changes in the typical lifestyles people live also contribute to greater level of 

disability, particularly the greater preponderance of those living sedentary 

lifestyles in a service-based economy, in conjunction with the availability and 

the means to purchase high fat, high sugar and high carbohydrate foods at 

low cost. These factors can be a contributory factor to a number of morbidities 

including osteoarthritis, type 2 diabetes, and non-alcoholic fa tty liver disease 

(Barron, Comiskey, & Saris, 2009). Papas et al (2007) describes the design 

of the built environment as well as the social environment as having a 

dialectical connection with food consumption and activity, rather than one 

having a causal effect on the other (cf. McNeil, Kreuter, & Subramanian,

2006). Certainly the built environment can contribute to obesity, but it can
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also help to am eliorate the problem in its accessibility, am enity  and 

transport options (Papas et al., 2 0 0 7 ) .  The complexity of interactions between  

environm ent and obesity are summarised in Figure 3. Since the 1980's there  

has been a three-fold increase in obesity levels in Irish society. According to 

Barron et al. (2 0 0 9 ) ,  1 8 %  of the Irish population is now clinically obese, with 

close to 5 0 %  of the population being obese or overweight. A similar  

proportion, at 2 2 % ,  of the population of seven to tw elve  year olds are obese 

or overweight, and studies show tha t a high percentage of overweight and 

obese children will continue to be overweight into adulthood (ib id.).
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Other individual 
characteristics

Social factors

Family and peer 
influences

Socioeconomic
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BM I
(body weight status)

f----------
Lifestyle/behavioral factors
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H /  \  /  \ H
A I  Food W Physical ' A
V
1

V
1consumption I activity

1
0 (energy I (energy 1

O
R A intake) A expenditure) j R
S V y  V  y S

Environmental factors

Built environment

Economic influences 
(cost and access)

Neighborhood safety 
(perceived/objective)

Transportation
opportunities

Figure 3 : Ecological model w ith correspondences between built environm ents and 
physical activity, d iet and body w eight from  (Papas et al., 2 0 0 7 }).

1.2.3 Professional Context
In Ireland the principal mechanisms for assuring tha t built environments  

recognise essential concerns regarding human health, safety and comfort are 

the national Building Regulations, although these have only been in place since 

the 1990  Building Control Act (G overnm ent of Ire land, 199 0 ) .  Under UK law, 

which applied in Ireland until Irish independence in 1922 , building control was  

a public health issue and was ceded to local councils, and this remained the  

status quo. until the Building Regulations were enforced. The 1963 Local 

Governm ent (Planning and Developm ent) Act established a m andate to create  

national building regulations, but this remained an idle piece of legislation for
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m any years, until the death of 48  people at the 1981 Stardust Nightclub fire in 

Dublin copper-fastened political will and public support to im plem ent them  

(Keane 2 0 0 3 ) .  The 1990 Building Control Act enacted the long awaited  

building regulations, which were described in tw elve  parts in Schedule 2 of the  

1991 Building Regulations. These were clarified through Technical Guidance  

Documents (TGDs) which are regularly updated. For instance Part L - 

"Conservation of Fuel and Energy" was updated in 2008 ; Part F -  "Ventilation"  

in 2009 ; and Part M -  "Access and Use" (previously "Access for People with  

Disabilities") in 2 010 . The TGDs refer to Irish Standards ( IS ) ,  British 

Standards (BS) and other international standards (such as International  

Standards Organization documents and Eurocodes) and other relevant 

guidance documents including the Centre for Excellence in Universal Design's  

Building for Everyone{2012 )  series.

Compliance with building regulations is largely proved through a self- 

certification system by the architect or designer responsible for a building's 

construction, who acts as the Assigned Certifier for compliance on all aspects 

of design. Since April 2 0 1 4  the Building Control (A m endm ent ) Regulations 

(G overnm ent of Ireland, 2 0 1 4 )  require a Certificate of Compliance with 

Building Regulations for all new dwellings, substantial extensions to dwellings, 

and other building works tha t would normally require a Fire Certificate. At the  

t im e  of writing this system is untested and uncertain. A limited num ber of 

randomised spot checks are planned to be carried out by local Building Control 

officers to check and enforce compliance.

There are currently four evaluation processes for independently assessing a 

building's design quality. Three of these relate to specific "parts" of the  

Building Regulations (parts B, L and M). The fourth means of assessment is a 

required submission for all new habitable buildings, extensions and material 

changes of use (with specific exem ptions) for Planning Approval. This is 

judged by the Local Planning Authority under the term s of the Planning and 

Developm ent Act 2 0 0 0 -2 0 1 0  and the  Planning and Developm ent (A m endm ent  

) Act 2010 . This is a review of the impact of the  developm ent on its local 

environm ent in term s of shape, size, and character: w hether it overlooks, 

overshadows or unduly affects neighbouring properties and its general effect 

on local services and infrastructure. The means of access to and around the  

site will also be of interest the Planning Authority.
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The remain ing  t h r e e  a s s e s s m e n t  m e t h o d s  a r e  m a n d a te d  u n d e r  t h e  Building 

Control  Act. In t h e  c a s e  of all new  buildings o t h e r  th a n  individual dwell ings,  a 

Fire Safe ty  Cert if icate is requ i red  to  be  s u b m i t t e d  to t h e  local Fire Officer to 

p rove  t h a t  t h e  des ign  in ten t  is c o n s i s t e n t  with t h e  regulat ion and  gu ida nce  in 

Part  B: Fire Safety .  This is e i the r  a p p ro v e d  -  usually condit ionally - or 

re jec ted .

A Building Energy Rating (BER) Cer t if icate is requ ired for  all new buildings in 

p a r t  to prove  des ign  in ten t  com pl ies  with Part  L: Conservation  of Fuel and 

Energy ,  and  in pa r t  a s  a r e s p o n s e  to  t h e  EU direc t ive 2 0 0 2 /9 1 /E C  on th e  

Energy P e r fo rm anc e  of Buildings (EPBD), which m a n d a te d  t h a t  c o n s u m e r s  be 

given adv ice  and  in format ion on a building's  en e rg y  d e m a n d s .  As well as  m os t  

new buildings c o m p le te d  s ince 2 0 1 0  (all new dwelling c om ple te d  since June  

2 008 ) ,  a BER cert if ica te is requ i red  to  be avai lable for all buildings for ren t  or 

sa le  and  to  be p e rm a n e n t l y  on display in public buildings.  It is p roduced  by 

t ra ined  and  certified individuals  u n d e r  licence f rom th e  regula t ing au thori ty ,  

t h e  S us ta in a b le  Energy Author i ty of I re land  (SEAI). It  differs from t h e  Fire 

Safe ty  Cert if icate in t h a t  it is j u d g e d  on a rat ing ,  ranging from G to A1 ( see  

Figure 3) b a s e d  on t h e  pred ic ted  e n e r g y  load pe r  s q u a r e  m e t r e  of t h e  building. 

The so f tw are  used  to  p ro d u ce  t h e  rat ing also ind icates  com pliance  or  non-  

com pl iance  with Part  L.
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Building Energy Rating (BER) 

C1^BCH tar Vw  butdh^g d v U M d  b«(ow i«:

OCA^ Vwvcr. 11.Y

Suw t Name On* S kw t Saow Two foMf' fwm On* low New r«o
C otM r n w w  On* Co>#% nam* Two

Th» Bu*(too CflWQ)r W l» v  0CR} •  m  nscaoon of 
» »  •w >9y po toH w nc* of W— J w ii ing ■ cov«n

M n  WsKTtovr 
O M oettM u* 
M M U nM  
M R /I

XXUUXXXXX 
O tty M o n »

U o n tr Vm» 
XXXK

•TW 9V u M  p« r unM flo o r » M  po r y « v  IlitW hA w ^V I

A' fShM propo ftw  «r« >•• mool onorgir ■Oeiww
m }  ttMt ta«d to tfw  io<*Mt noppy m Ik.

Cn*nnr 

M o s t e r f  ICtCNT

CarboM P»«»a» (CO,)
CilMOM

>too

>190

•17$

>»0
>22ft

4
C l

XJIX k«0 <Vn>*<>r

LIA tT  trWCJtMT 

MPOMTAMt

>120

T tw  i« M  C O } pradwM O

Figure 4 : Sample Building Energy Rating (BER) Certificate

To prove compliance with Part 1̂  of the  Building Regulations (Access and Use) 

a Disability Access Certificate (DAC) is issued by the local Building Control 

Authority. On the  surface this is of most relevance to the  UD paradigm. It  

involves preparing a report and indicating on a drawing exactly how the  

building is in compliance with reference to the tex t in part M. Like Planning 

Approval and the Fire Safety Certificate, this is a blunt " instrum ent" in that  

compliance is e ither proved or disproved. Unlike the BER Certificate, there  is 

no analogous instrum ent to dem onstrate  how accessible, usable or 

"universally designed" a building is, or to compare one building against 

another in an Irish context. Neither is there  a practical means for doing so in 

other constituencies, nor through a universally applicable method. While the  

BER is a crude instrum ent in some ways^, it provides designers and non-

 ̂ While universal design is focused on moving away from notions of average users to 
aggregated need, the BER is based on a series of assumptions about the practice of a! 
users.
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designers alike with a tool to compare different buildings, and a means of 

assessing how effectively and efficiently a property is at achieving certain  

aspects of human comfort. The system has also served to raise the public 

awareness of the benefits of energy efficiency.

I t  is recognised in literature tha t a related evaluation instrument for universal 

design could promote its benefits as a design approach that supports human  

comfort (Afacan & Erbug, 2 00 9 ;  Preiser, 2 0 0 1 , 2008 , 2 01 1 ;  Steinfeld & 

Danford, 1999 , 2 00 7 ;  Story, Mueller, & Mace, 1998 ),  and draw attention to 

buildings w here such care is absent. A visualisation of what such a system  

might look like is shown in Figure 5, with three  sample indicators: 

accessibility, usability and understandability.

dniv.ersal
^esign

Figure 5 : A prototype of a UD rating tool, based on BER (by author)

This tripartite  division was culled both from Wolfgang Preiser's (2 0 0 1 )  UD 

evaluation fram ew ork , and also appears within the wording of the Irish 

Disability Act 2 005 . The sam e fram ew ork  is outlined in O Shea et al (2 0 1 4 ) .  

Accessibility  refers to the m andates of building regulations, relating to the  

crude metric and volumetric requirements of building forms and features; 

usability  refers to the standards and approaches of human factor ergonomics  

where the  finer capabilities of reach and fine manipulation of humans are  

represented; while understandability  refers to the communicative aspect of an 

environm ent, which situates the body, allowing people to comprehend w here  

they are, communicating the  potential choices of where they might go, and

14



1 Introduction

coaxing them  toward where they need to be. These aspects will be dealt with 

in detail in chapter 6.

An easy assumption is that buildings which address these attributes will be 

"good" buildings, as a result of "good" design. However, assumptions need to 

be tested, and the best way to do this is examining existing contexts through  

the reactions of the people who use them . To have an u ltim ate purpose of 

making a "good" building is to represent a highly subjective set of experiences  

as an objective aim. By sorting through subjective responses which are rich in 

detail and based on lived experience there  may be a potential to understand  

w hat the  "bad" and the "good" are in term s of building experiences. By 

situating these experiences in specific buildings and places there  is a potential 

to see if this "m oral" message is something universal, or rather something  

born of and inextricable from these places. To date  much of the research in 

UD has concentrated on a "scientific" analysis , with prioritisation given to 

testing in laboratory style settings tha t can be controlled to exam ine specific 

aspects of the interaction between buildings and people. These are spaces 

without place, history, or culture, and removed from the everyday flow of 

living experience. The broader, less readily observable aspects of this 

relationship between building features and the people who use them  remain  

relatively untested.

1.2.4 Legal Context

In Europe, UD has become one of the primary routes for addressing social

inclusion, beginning with the Council of Europe (T om ar) Resolution ResAP

(2 0 0 1 )1 :  "On the  introduction of the principles of universal design into the

curricula of all occupations working on the built environm ent". More recently,

this was affirmed by the adaption of the  Council of Europe Resolution

ResA P(2007)3  "Achieving full participation through Universal Design". UD has

also been cited as an integral aspect of achieving social equity and

participation in the UN Convention on the  Rights for People with Disability,

which prescribes UD as a means of creating more equitable societies through

actively anti-d iscrim inatory practice (Lang, Kett, Groce, & T ra n i ,  2011 ;

Mathiason, 2 0 1 1 ) .  Its specific role in addressing social marginalisation in
15
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Ireland is established within the Irish Disability Act (Governm ent of Ireland,  

2 0 0 5 ) ,  which also established the Centre of Excellence in Universal Design 

(CEUD) and defined its active role. The Disability Act (ibid.) defines UD as:

... the design and composition of an environment so that it may be accessed, 

understood and used—

(i) to the greatest practicable extent,

(ii) in the most independent and natural manner possible,

(ill) in the widest possible range of situations, and

(iv) without the need for adaptation, modification, assistive devices 

or specialised solutions,

by persons of any age or size or having any particular physical, sensory, 

mental health or intellectual ability or disability, ...

The CEUD, established in 2 0 0 7 , has a m andated role in developing UD through  

its aims of collaborating in standards developm ent; through promoting UD in 

education generally and in professional developm ent for design professionals; 

and in increasing the awareness and greater understanding of universal design 

( W W W . universal design.ie). The latter two aims, in particular, are features of 

this research project. The CEUD has a specific purpose to make Ireland a 

"society tha t takes account of human difference and [allows people] to interact 

with their environm ent to the best of their ability" (Craddock, 2 0 0 7 ) .  One of 

the CEUD's key mission sta tem ents  is to define an "Evidence Based 

Practice/Research Model tha t will form part of the benchmarking process for 

best practice in UD" (ibid.) as well as to promote and educate the public as 

well as design professionals. CEUD has either authored or commissioned a 

num ber of publications tha t offer guidance to designers and policy m akers, the  

most im portant of which is Building fo r Everyone: A Universal Design Approach  

(2 0 1 2 ) .  This contains a comprehensive overview of current best practice in 

how UD might be im plem ented in the built environment. I t  is based on a 

m eta-rev iew  of accessibility, usability and universal design regulations, 

standards and guidance mainly from the UK, Europe and North America.

While Building for Everyone  provides possibly the best guidance of its type at 

the m om ent, it lacks a systematic means for assessing the universal design 

attributes of an existing building. I t  applies to an Irish context through its
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compatibility with the Technical Guidance Documents of the Irish Building 

Regulations - particularly, though not exclusively, "Part M : Access and Use".

I t  outlines ideal situations for future buildings and future designs, but doesn't 

contain a nuanced evaluation of how compromises might be made in existing 

buildings. Neither does it seek to assess the qualitative, experiential and 

haptic aspects of buildings that make them enjoyable and comfortable to be in 

(Tauke 2011). In an Irish context, such systems are rare, although the BER 

certificate system assesses a narrow set of qualities based on human comfort.

The significance of UD as an aspect of sustainable socially responsive design is 

apparent in Dublin city where the local municipal authority, Dublin City 

Council, has committed to a universal design approach in its own organisation 

(Dublin City Council, 2012a), as well as in its most recent draft public realm 

strategy (Dublin City Council, 2012c), and in recent proposals such as the 

redevelopment of Grafton Street (Dublin City Council, 2012b). Dublin City 

Council has also worked in conjunction with the CEUD to raise awareness of 

the universal design approach through conferences such as "Access and the 

City" in 2008. I t  is within this context that the UD paradigm guides this 

research project, and that Dublin city centre was chosen as a suitable location 

for the three case study buildings.

1.2.5 Case Studies

The specific case studies chosen for this research project are all in Dublin city

centre and all three buildings have some public function, although the level

differs for each. The proxim ity of the case studies to each other designates a

common cultural context. In order to achieve its aims, this research project is

focused on gaining an understanding of how these buildings are experienced -

the aesthetic experience (Binder et al., 2011) of the building - based on the

research carried out by the participants. Their collective purpose is as a

setting for a number of participant studies, and as a test-bed for developing

and refining an instrument for evaluating and rating the buildings. The study

is designed to concentrates on the publicly accessible elements of the building

although the collaborative element of the project allows participants to explore

diverse aspects of the building experience.
17
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A n u m b e r  of a t t e m p ts  liave been m ad e  to develop methods for evaluating 

(Afacan & Demirkan, 2010; Afacan & Erbug, 2009; D. Levine, 2006)  or 

measur ing  (Guimaraes,  2001; 0 v s te d a  & Meland, 2011) aspects  of universal 

design. In general  t h e se  have  suffered for being too comprehensive  and 

the re fore  unwieldy, or al ternatively from having an over-simplistic conceptual  

basis (Sanford,  2009).  Additionally, o ther  problems that  undermine  existing 

evaluative m e thods  are:  (1) a lack of a clear theoretical  frame (Lid, 2013b);  

(2) a lack of a focused unders tanding  of universal design (D'souza, 2004);  (3) 

a lack of a critical e n g a g e m e n t  with innovative methodologies;  (4) a lack of an 

em pathe t ic  unders tanding with people 's  needs  by designers  and o ther  

m e m b e rs  of the  public (Imrie, 2012b) ;  (5) limited and unclear information for 

building designers ,  and for designers  of policy, and (6) no clear evidence of 

any a t t e m p t  to rep resen t  or exam ine  the  importance of specific tempora l and 

cultural contexts  (ibid.). Addressing th e se  specific problems while 

maintaining a design thinking approach ,  in which a solution or multiple 

solutions a re  always possible (Brown, 2009; Cross, 2010),  sugges ts  th a t  a UD 

evaluation and rating tool can be achieved. The key is to carefully design a 

"brief" taking into account theoretical  imperat ives  and practical considerat ions

1.3 Purpose Statement

The purpose  of this research is to discover what the  key aspec ts  of universal 

design exper ience  are  in buildings; to design a methodology to uncover  th e se  

aspec ts ;  and to g en e ra te  an ins t rument  for rating individual buildings. This is 

guided by an ambition to m e e t  Stokol's (1995)  challenge by providing a 

meaningful link be tween theory ,  research and application. The ou tcom es  of 

such a research path would be a designed  ins trument tha t  reflects th e  key 

considera tions  of design thinking as  defined by IDEO (Brown, 2009),  in th a t  it 

will be both viable, and desirable  to use (see  Figure 6) for resea rchers  as  well 

as everyday  practi t ioners in specific contexts.
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VIABILITY
(BUSINESS)

DESIRABILITY
( T E C H N I C A L )  /

I N N O V A T I O N

N N O V A T I O N
( T E C H N I C A L )

Figure 6 : The IDEO design thinking diagram  (IDEO , n .d .)

The aim of this project is to produce an instrum ent tha t everyday building 

designers, researchers, and "user/experts" have the ability both to use, and to 

easily in terpret results. This Universal Design Building Rating Ins trum ent  

(U D B R I) is intended to be grounded in a specific cultural and geographical 

context for there  to be a clear link with UD theory developm ent. However a 

key aim of the UDBRI is to measure and rate UD in buildings. This approach  

designates the research process as design research, as it produces a number  

of iterations. The fo rm at of the inquiry reflects this, as it breaks into the "three  

spaces of innovation" described by Brown (2 0 0 9 ) .  These are the inspiration, 

ideation, and im plem entation spaces, and multiple iterations of prototypes  

occupy these three  "spaces". The inspiration phase involves building an 

applicable theory of w hat UD is and how it can be revealed. The ideation 

phase involves examining the use of different evaluation paradigms and 

methods and the  knowledge em bedded in these approaches, and generating  

further knowledge by collaborating with participants to co-research how real 

people interact with real building settings. The im plem entation phase involves 

applying the understanding generated from the previous stages -  both from  

the literature and the understanding generated from building users - to the  

design of a research methodology informed by building users and influential on 

the later developm ent of the  UDBRI. A num ber of drafts -  or prototypes -  of 

the UDBRI were developed throughout the process.
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Tine purpose of tine inspiration pinase is to distil the theory of UD so that it 

could infuse the UDBRI with an elemental, vital component of UD. This vital 

component was intended to be discovered during this stage and to represent 

"good" experience in a building.

The purpose of the implementation stage -  UDBRI itself - is to identify and 

illustrate the aspects of a building which makes it "universally designed", as 

well as to allow buildings to be compared along different dimensions that 

represent how the building is experienced for a wide range of users. Buildings 

are intended to be given an overall score aimed at describing a UD quotient -  

an aggregated feedback on how inclusive it is. Part of the project involves 

developing indicators that can further explicate UD to a wide audience by 

highlighting its key features. One of these key features is the ability of UD to 

represent people's needs through a critique of user experience. This process 

requires gathering criteria from a wide range of literature and guidance 

sources representing the current best practice in universal design and related 

design approaches and designing a methodology that can begin to validate 

this body of knowledge in a specific context.

1.4 Research Objectives

The following research objectives will be addressed over the course of this 

dissertation. These include:

1. To explore what is meant by Universal Design evaluation in a building 

context;

2. To identify what existing UD evaluations achieve, and whether this 

corresponds with the lived experience of users;

3. To examine a range of building evaluation theories for their 

compatibility with UD by analysing how they affect users and how they 

represent user input.

4. To investigate the role of users in designing an evaluative instrument 

for UD, and whether it can differentiate between the experiences of 

different users.
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1.5 Delimitations

1. Tine s tu d y  app l ie s  to  t h r e e  c a s e  s tu d y  locat ions  in Dublin city cen t re .  

This al lowed pa r t ic ipan ts  re s e a rc h in g  all t h r e e  buildings  to  a t t e n d  each  

on o n e  e x t e n d e d  visit, and  an a s s u m p t i o n  to  be nnade on th e  

similari ty of  t h e  c o n te x t

2. The  t h r e e  c a s e  s tu d y  buildings differed:  all had  s o m e  public facilities, 

a l though  t h e  level differed by des ign .  This  w a s  c h o s e n  to  allow th e  

i n s t r u m e n t  a n d  m e th o d o lo g y  to  be  e x p o s e d  to  a n u m b e r  of  dif ferent  

building condi t ions  while keep ing  t h e  s a m p l e  within a qu a n t i ty  t h a t  

could be a n a ly se d  carefully.

3. O ne  p a r t  of t h e  par t i c ipan t  s tu d y  w a s  l imited to  peop le  wori<ing or  

re sea rch ing  in t h e  c a s e  s tu d y  buildings.  This l imited bo th  th e  choice 

and  diversi ty ava i lab le  in th is  s tudy .

4. Facilities with a capac i ty  of 20 e m p l o y e e s / r e s e a r c h e r s  or  lower  w e re  

excluded

1.6 Limitations

1. This s tu d y  fo c u s e s  on buildings in Dublin a n d  accord ingly  its r esu lt s  

c a n n o t  be  appl ied direct ly to  d if ferent  c o n t e x t s  -  a l th o u g h  th e  

m e th o d o lo g y  e m p lo y e d  can.

2. Par t i c ipants  w e re  c h o s e n  on a vo lun ta ry  bas is ,  a n d  b e c a u s e  of  t h e  

d e m a n d  p laced  on par t ic ipan ts  se lec t ion  cri ter ia  could no t  be  str ictly 

app lied .  As a resu l t  t h e r e  is limited divers i ty  within t h e  pool of 

par t i c ipan ts .

3. Due to  t h e  high q u a n t i ty  of  d a t a  g e n e r a t e d  by eac h  par t i c ipant ,  t h e  

s a m p l e  size of pa r t i c ipan ts  is small .
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1.7 Terminology used in thesis

Accessible design: Accessible design is a subset of Universal Design where 

products and environments are usable by all people, to the greatest extent 

possible, w ithout the need for adaptation or specialized design (ISO/IEC,

2001)

Activities: "Activity is the execution of a task or action by an individual" 

(World Health Organization, 2001, p. 10)

Adaptable design: Adaptable design harnesses flexible features that facilitate 

"modifications made to standard design for the purpose of making the design 

usable for an individual, as needed" (Erlandson, 2007, p. 18)

Anthropom etry: "Anthropometry is the branch of the human sciences that 

deals with body measurements: particularly with measurements of body size, 

shape, strength and working capacity. Anthropometries is a very important 

branch of ergonomics. I t  stands alongside (for example) cognitive ergonomics 

(which deals with information processing), environmental ergonomics, and a 

variety of other identifiable sub-disciplines which progress (in parallel, as it 

were) towards the same overall end" (Pheasant & Haslegrave, 2003, pp. 6 -7 ).

B arrier-free design: "Barrier-free design is defined as a design concept to 

make a built environment accessible to people with physical disabilities and/or 

older people by removing the architectural barriers present in existing 

buildings" (Salto, 2006).

Building features: Building features are elements of a prim ary activity  

setting, and are the smallest parts of a building that can attain an individual 

UD rating. They can take the form of circulation elements such as stairs and 

lifts, or spatial entities such as a WC, office or reception area.

Guideline's: Design rules tha t enforce a national law usually created by an 

enforcement agency of a government entity (J. P. S. Salmen, 2001).

Participation: "Participation is involvement in a life situation" " (World Health 

Organization, 2001, p. 10)
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Post-occupancy Evaluation: "Post-occupancy evaluation is the process of 

systematically comparing actual building performance, i.e., performance 

measures, with explicitly stated performance criteria. These are typically 

documented in a facility program, which is a common pre-requisite for the 

design phases in the building delivery cycle. The comparison constitutes the 

evaluation in terms of both positive and negative performance aspects" 

(Preiser, Rabinowitz, & White, 1988)

Prim ary Activity Settings: These are the main activity spaces in a building 

which are examined by the UDBRI. These are generic zones based on the 

travel chain through a building utilised by access and UD guidance, including 

approach, entering etc.

Requirem ents: These are the basic inquiries framed by the UBRI to be 

addressed when carrying out a UD building investigation. They take the form 

of questions with multiple answers, choice dictate the scoring.

Universal Design Building Rating Instrum ent: An analytical tool for 

exploring universal design in existing building through the impact of the 

building on different situations users may face.

Universal Design: Universal design at its most abstract refers to the design 

of physical and mental threshold experiences, both in space and time, in a way 

tha t allows as many people as possible to carry out everyday practices with 

comfort, safely and w ithout fear of stigmatisation.

User circumstances: These are a selected range of situations tha t building 

users can find themselves in, which affect the ir performance.

1.8 Significance of the study

The purpose of this study was to devise a practical method for evaluating 

Universal Design in existing buildings. In order to achieve this, the research 

aimed at determ ining the appropriate means for measuring UD in buildings. 

The significance of this investigation is its relevance to the following issues:
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1. Despite 20 years of experim entation, there  is as yet no consensus on 

the  best way to evaluate UD in buildings. There is a clear development  

in guidance for applying universal design strategies in the design of new 

buildings, such as the  CEUD's Building for Everyone  (CEUD, 2 01 2 ) .  

There  is similarly strong evidence of the growing influence of Universal 

Design thinking in the framing of regulatory guidance, such as the most 

recent Architectural guidelines for the ADA, Norwegian Univeral Design 

Building Standards, and the technical guidelines to Part M (Access and 

Use) of the Irish building regulations. This has not seen a concurrent 

developm ent in methods for evaluating or rating. This study seeks to 

address this by presenting a practical evaluation instrum ent for UD in 

buildings, based on real life experience.

2. By analysing UD with respect to other evaluative theories that apply to 

buildings and built environments, it is intended to illustrate the 

relevance of UD in the context of debates about how building quality 

should be conceptualised and measured. I t  is similarly hoped to 

highlight the relevance of evaluative approaches tha t have emerged in 

other spatial disciplines to UD theory and methodologies.

3. I t  is hoped to consolidate the role of users in UD thinking and in 

methods aimed at furthering understanding of UD. Buildings are  

experienced in very different ways by different people and guidelines, 

which are the main source of knowledge enlisted by m any accessibility 

or UD evaluative systems, are not absolutely reliable as a source. Users 

of buildings are a highly diverse group, and the  intention of this 

research is to highlight this diversity, both through analysis of 

guidelines and through feedback from participants, and thus to 

graphically portray how a single building setting can present a wide 

range of possible experiences, or disabling situations. This, it is hoped, 

will underpin the  diversity and universality of disability and influence the  

practice of architecture.

4. The approach described in this dissertation is intended to be useful for  

citizens in general. One of the intended outcomes is to produce a clear 

way of representing results, which can describe where and if existing 

building settings can be improved. Similarly, it can help to determ ine if 

qualities recognised in UD evaluation coincide with qualities people see 

as im portant in buildings. The hypothesis is tha t there  is a strong
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relationship between these perspectives, which would in turn help to 

disseminate the value of UD in creating high quality building 

environments.

1.9 Outline of Thesis

The dissertation can be divided thematically into four parts. The first part 

introduces the context and evaluates the key literature pertaining to UD 

evaluation, revealing gaps in current approaches. The second part develops 

the methodological approach as directed by the literature review. The third 

part describes the results that have been harvested thus far in the pilot 

studies. The fourth part summarises and concludes the dissertation, and 

makes recommendations for future work. This is followed by a bibliography 

and appendices.

In total, this dissertation contains 8 chapters. Part 1 contains four chapters, 

including the introduction and literature review. Chapter 1 has introduced the 

context of the investigation, and outlined the overarching aims of the research 

project, as well as the research focus and the objectives. Chapter 2 focuses 

on the theory and aims of UD, and the explanatory power of UD as an 

evaluative paradigm in buildings. I t  also outlines how UD has been employed 

as a conceptual approach to evaluate and understand design and designed 

artefacts. Chapter 3 examines the understanding of "users" within universal 

design thinking, and the relevance of users' role in the process of evaluation. 

Chapter 4 outlines and categorises existing evaluative theories according to 

the ir primary focus. These theories originate in a range of different disciplines, 

and have either an existing role, or can have an important future role in UD 

evaluation.

Part 2 contains one chapter, and develops the methodological approach 

undertaken during this research project. Chapter 5 outlines the methodological 

approach taken, and the evolution of the methodological approach from the 

pilot studies onward. I t  outlines the philosophical basis for the methodology 

and describes the case study locations as well as the research instruments 

developed for use in the research project
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Part 3 contains two cinapters and describes tine development and 

implementation of the research instruments. Chapter 6 outlines the structure 

and development of the Universal Design Building Rating Instrum ent (UDBRI). 

I t  also contains a description of the literature sources used to develop the 

UDBRI. Chapter 7 describes the experience of the case study buildings as 

revealed by the participant studies. This is achieved by applying the three 

research instruments, including the UDBRI, to a sequence of different zones in 

the case study buildings, demonstrating how the instruments inform each 

other and their individual limitations. This chapter also demonstrates how the 

UDBRI can facilitate both comparisons between how universally designed 

different building are, and more importantly how the building performs for 

different circumstances of use.

Part 4 contains one chapter. Chapter 8 concludes the dissertation by 

synthesizing the key findings of the project with the research objectives, by 

noting the implications the research has for UD evaluation development and 

policy in the field, by commenting on the lim itations of the research and by 

commenting on future applications of the research.
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2 UD Evaluation Frameworks

CHAPTER 2 : Universal Design 

Evaluation Frameworks

2.1 Introduction

While UD is variously described as a theory, a paradigm or a design 

approach, it is also bound up with a number of terms and concepts, 

such as user or usability, access or accessibility and understandability 

(Iwarsson, 2003; Ringaert, 2001). It  has explicitly been harnessed as a 

lens through which to understand the user's perspective of "value" in 

buildings (Heylighen & Bianchin, 2013) although as yet no agreed 

evaluative method has emerged . The previous chapter outlined the 

context which both led to the emergence of UD as a design approach in 

Ireland, and pointed out some of the benefits that can accrue for 

existing and future users through employing the UD approach. This 

chapter, in combination with chapters three and four, seeks to answer 

the most pertinent generative question of this research project: what 

does it mean to evaluate UD? This is achieved through an overview of 

the theory and frameworks cultivated in UD research and an exploration 

of the user's role and significance. Chapter four studies how these 

elements coalesce into evaluative theories and applied evaluative 

methodologies.

UD is a discipline and field of research that has emerged relatively 

recently. Some of the important concepts were touched on previously 

(see section 1.2), and these will be developed in section 2.2. Within 

existing UD literature, a number of frameworks for UD have organised 

these concepts in order to underpin - or potentially underpin - 

evaluative approaches: these are the subject of section 2.3. Section 

2.4 examines UD in light of other user-centred design approaches, and
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contextualises how user-centred the UD approach is and can be. The 

locations of knowledge that can be enlisted in UD evaluation is explored 

in section 2.5, followed in section 2.6 by a discussion of how UD can be 

utilised as an evaluative paradigm. This chapter closes with a summary 

and analysis of the current salient topics related to UD evaluation.

2.2 Overview of Universal Design

Universal design is variously described as a design approach (Steinfeld & 

Maisel, 2 0 1 2 ) ,  a critical theory (D 'souza, 2 0 0 4 ) ,  a tool of social justice and 

democracy (Lid, 2 0 1 3 b ) ,  and even a m anagem ent approach (Law, 2 0 1 0 ) .  Its  

application has crossed disciplinary borders, including architecture, product 

design, information and communications technology ( IC T), service design, and 

pedagogy. I t  is in the field of design that it has the most relevance (Steinfeld  

& Maisel, 2 0 1 2 )  - although UD em erges through the general mutability of 

design thinking to other applications (Brown, 2009; Law, 2010 ; Steinfeld & 

Maisel, 2 0 1 2 ) .  Within product and systems design in particular, and latterly in 

architecture, it has become re levant due mainly to the demographic and other  

contextual factors described in section 1.2 of the introduction. There are two  

general ways of understanding how UD inhabits a designed artefact: e ither as 

an extra set of considerations tha t are an addendum to the conventional 

design pro'cess; or as a pervasive and generative idea throughout the process 

of design. This has a m ajor effect on how UD evaluation is considered. 

Evaluating UD as an addendum  to the design process portrays it as a simple  

and mechanical exercise of recognising how a design has been stretched,  

through a series of recognisable strategies, to be usable by a wide range of 

people. UD as a generative  idea or as a pervasive paradigm of design hints at 

an evaluation approach tha t must be capable of uncovering the specificities 

and complexities embodied in design artefacts that support users' needs and 

aids the user. This is a far more difficult task, which is explored further in 

section 2 .5  and 2 .6 .
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:y front end

co-designing

Figure 7 : The fuzzy fron t end of the design process (Sanders & Stappers, 2 008 )

UD in its present guise originated in the USA and grew out of design 

approaches such as Barrier-free-design and Accessible Design, resulting 

ultimately in the developm ent of codes and guidelines (Finkel & Gold, 1999)''.  

The ad hoc nature of their im plem entation -  and the narrow focus on 

addressing mobility im pairm ents - resulted in design accommodations which 

were clearly adaptions. These had the potential to be stigmatising in tha t  

groups of people could be differentiated depending on how they m ade use of 

adapted environm ents (Mace, Hardie, & Plaice, 1991 , p. 10). The term  

Universal design was first coined by Ronald Mace, and represented a 

philosophical leap in tha t it recognised the need for built environm ents to be 

considered more explicitly from the user's perspective throughout the process 

of design (ib id .),  in order to achieve a more holistically inclusive "product".

UD is a logical concatenation of various user-centred approaches in parallel 

with the growing recognition of the entit lem ent of people with disabilities 

(PW D ) to participate fully in society. This en titlem ent gradually became  

apparent due to the growing visibility of PWD in society, due in part to the  

proliferation of bodily im pairm ents as a consequence of the 20*̂  ̂ century's  

various conflicts, and in part as a result of life-prolonging medical 

developm ents (Colem an, Lebbon, Clarkson, & Keates, 2 0 0 3 ;  Story, Mueller, & 

Mace, 1 9 9 8 ) .  These worked in parallel with an evolution in rehabilitation

A comprehensive overview of the work of pioneering figures such as Tim Nugent at 
the University of Illinois, and Selwyn Goldsmith in the UK can be found in Goldsmith's 
( 1997) D e s ig n  fo r  th e  D is a b le d : The N ew  P a ra d ig m .  An overview of the main drivers 
toward UD is contained in Story, Mueller & Mace, (i998)The U n iv e rs a l D es ig n  F ile : 
D e s ig n in g  fo r  P eop le  o f  A ll A g e s  a n d  A b ilit ie s
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therapy and assistive technologies which enabled previously excluded people 

from being able to participate in the m ainstream  of society. In the USA in 

particular, this culminated in diverse disability groups establishing strategically  

m erged identities as "people with disability", a body of people unified by a 

common experience of being explicitly marginalised by society , and who 

subsequently acted in concert to achieve civil rights following the exam ple of 

other ethnically and culturally coherent groups (Siebers, 2 0 0 6 ) .  Diverse  

antecedents of UD, in the realm of design, law, engineering, medical science 

and sociology contribute to the  current confusion in how UD is conceived 

(D 'souza, 2 00 4 ;  Im rie , 2 0 0 4 , 2 0 1 2 ;  Sanford, 2 0 0 9 ) .

2.2.1 The focus of UD
There is agreem ent, however, in the  apparent chief motivating factor behind

UD, distinguished as expanding social participation and creating a more

inclusive society through securing "... equal and democratic rights in society

for all individuals, regardless of their age, abilities or cultural background"

(Ginnerup; 2 0 0 9 ,  p. 2; cf. Lid (2 0 1 3 ) ;  Steinfeld & Maisel (2 0 1 2 ) ) .  UD

embraces an expanded perspective of the body in design by redefining who

design is for and including people of all ages, shapes, sizes and abilities in this

reformulation (CEUD, 2 0 1 2 ) .  In this it moves from an idea of the user as

'average' or 'norm al' bodied toward an aggregated consideration of human

forms. Pullin's (2 0 0 9 )  approach to UD was to invert traditional design practice

by prioritising the consideration the 1 0 %  of the population often omitted from

consideration in traditional approaches to design. This results in a focus upon

the reasonable expectations any person could have from a building, and

focuses the purpose of building squarely on the people usually confined to the

marginalia of a designer's sketchpad. Achieving this purpose requires a

consideration of embodied experience in its widest sense, not just as a set of

different perceptual experiences of a building tha t a person might have, but

the type of hybrid building users th a t buildings demand (Campbell, O'Driscoll,

& Saren, 2010 ; Haraway, 2 00 8 ;  Siebers, 2008 , pp. 6 3 - 4 ;  Thrift, 2 0 0 8 ) .

These are people partnered with chairs, prostheses, canes or crutches, people

as load-carrying beings, or people as functionally inseparable companion pairs

- whether partnered with buggies, with companions in wheelchairs, personal

assistants, or guardians. Devices such as wheelchairs and canes extend
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h u m a n  capabil i t ies ,  bu t  im pac t  spat ial ly or o th e rw is e  on t h e  e x p e r i e n c e  of  a 

p lace  a n d  of  t h e  body  (S y n n o t t ,  1993 ,  p. 1). For e x a m p le ,  m e m b e r s  of  t h e  

d e a f  or  hard  of hea r ing  c o m m u n i ty ,  w hen  e n g a g e d  in c o n v e r s a t i o n  t o g e t h e r  

while moving  m a y  be less  acu te ly  a w a r e  of  h a z a r d s  in the i r  e n v i r o n m e n t  

b e c a u s e  of t h e  high visual  c o m p o n e n t  involved in c o m m u n ic a t io n  (D anfo rd ,  

2 0 0 3 ) .  This  a g g re g a t io n  includes a re -cons ide ra t ion  of w h a t  a h u m a n  is, and  

th e r e f o r e  inc ludes  w h a t  H araw ay  would t e r m  a s  cyborg  ( 1 9 9 1 )  - hybrid  h u m a n  

fo rm s  or  a ss is t ive  t e c h n o lo g y  t h a t  a l te r s  t h e  way  e m b o d i m e n t  is e x p e r i e n c e d  

or  rea l ised ,  and  t h u s  how s p a c e s  per form.  C h a p t e r  3 d i s c u s s e s  in m o r e  detai l 

t h e  d if fe ren t  a s p e c t s  of e x p e r i e n c e  for  t h e  user .

Inco rpo ra t ing  u s e r  e x p e r i e n c e  into t h e  des ign  p ro c e s s  is no t  s t r a ig h t fo rw a rd .  

W al te r  Ben jam in ,  reflect ing a b o u t  his pa ins tak ing  a p p ro a c h  to  wri ting,  no te d  

t h a t  "A w ri te r  m u s t  s top  and  r e s t a r t  with ev e ry  new s e n t e n c e " ,  b u t  Ben jamin  

w a s  th inking of a specific a u d ie n c e  (B en jam in ,  2 0 0 3 ) .  The  t a s k  of "writ ing" 

for  t h e  whole  g a m u t  of  potentia l  r e a d e r s  is fa r  m o re  d e m a n d i n g .  Gaining an 

u n d e r s t a n d i n g  of t h e  full s p e c t r u m  of u s e r s  - and  t h e  c i rcum s tan t ia l  fac to rs  

t h a t  m a y  af fect  u s e r s '  e m b o d ie d  e x p e r i e n c e s  - is an e x a g g e r a t e d  e x a m p l e  of a 

"wicked p rob lem "  (Rittel & W ebbe r ,  1984) .  For Rittel, a wicked p rob lem  can 

d e s c r ib e s  t h e  m e s s  of o f ten  conflicting p ro b lem s  posed  by real  world de s igns .

It a d d s  fu r th e r  complica t ion  to t h e  "fuzzy fron t  e n d "  of t h e  des ign  p ro ces s  

( S a n d e r s  & S ta p p e r s ,  2 0 0 8 ;  s e e  al so Figure 7) , t h e  s p a c e  w h e r e  a m u l t i tude  of 

conflicting "wicked p ro b le m s "  c o n v e rg e  and  a r e  reso lved  c rea t ive ly  by th e  

d e s ig n e r  a n d  h e r  co l labora to rs .  Architectural  des ign  is laid dow n  in layers ,  

like a p a l im p s es t ,  w h e r e  broad  c o n c e p t s  a r e  fo rged ,  over la id  with s e p a r a t e  

s t r a t e g i e s  to  a r t i cu la te  par t i cu la r  s p a c e s ,  and  incorpora t ing  spat ia l  rela t ionship  

b e t w e e n  dif feren t  s p a c e s  (Cross,  2 0 0 6 ) .  T h e s e  a r e  no t  nea t ly  in tersec t ing  

layers,  and  t h e  "wicked"  n a t u r e  of building des ign  act ivi t ies  is w ra p p e d  up in a 

m e rg ing  of  co m p e t in g  fields of in t e r e s t  t h a t  including cultural  and  societal  

c o n c e rn s ,  b u d g e t s ,  political real it ies ,  t h e  u rban  gra in ,  t h e  d ifferent  qual i t ies  of 

t h e  p eop le  involved in t h e  p r o c u r e m e n t  and  in u s e  of  buildings  and t h e  r ange  

of sub jec t iv i t ies  thi s  in t roduces  (B u ch an a n ,  1992 ;  Rittel & W ebbe r ,  1984) .

The  "fuzzy front  e n d "  of  t h e  des ign  p ro ces s  is t h e  s p a c e  w h e r e  s t r a t e g i e s  have  

to c o a l e s ce  or  be  a s s e s s e d  hierarchical ly,  and  d i sca rd e d  w h e r e  n e c e s s a ry  in 

o rd e r  for  a broad  s t r a t e g y  for  des ign  to  e m e r g e  ( S a n d e r s  & S ta p p e r s ,  2008) .
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2.2.2 Design systems
I t  is appealing to think of design as a systematic process, and this view would 

lend itself to a straightforward evaluative path. The previous section hints at 

the complicated factors tha t the real world can pose. Literature in this 

research area attests to the depth of thought and debate regarding the  

processes and systems of design (Atta ianese & Duca, 201 2 ;  Dorst & Cross, 

2 00 1 ;  Ehn, 2008 ; Hakkarainen, Palonen, Paavola, & Lehtinien, 2004 ; Simon, 

1996; Ylirisku & Falin, 2 0 0 9 )  but also reveals a suspicion of the  

systematization of design (Alexander, 1971; Cross, 2 01 0 ;  Schon, 1984; Waks, 

2 0 0 1 ) ) ,  with its "machine language, the behaviourism, the continual a ttem pt  

to fix the whole of life into a logical fram ew ork" (Jones, 1 97 7 ) .  The  

fundam ental aspiration of both attitudes to design is to develop something  

new (Ylirisku & Falin, 2 0 0 9 ) .  This involves the co-evolution of both the design 

problem and the design solution and resolving a num ber of contradictory  

elements along the way (Dorst & Cross, 2 0 0 1 ) .  Design poses numerous  

problems and often offers no straightforward true-fa lse solutions, but only 

more loosely w hether something is good or bad (Rittel & W ebber, 1984).  

Alexander notes :" [t]here  is so little in w hat is called "design methods" that  

has anything useful to say about how to design buildings that I never even  

read the literature anym ore" (Alexander, 1971 ).  A lexander was drawn toward  

processes of design thinking, which Cross later term ed "designerly ways of 

knowing", distinguished "... from the more usually-recognized scientific and 

scholarly ways of knowing" (Cross, 2 0 0 6 ) .  Schon was similarly skeptical that  

design could be reduced to a system or instruction booklet to be followed -  

design is learnable but only through constant practice, in which the ability to 

recognize both desirable and undesirable qualities of the world gradually  

emerges (Schon, 1984 , 1985 ).  Reliance on scientific methods disregards the  

majority of "what com petent practitioners actually do" (Schon, 1985, pp. 1 6 -  

17). Locating the balance between a scientific and techno-centric basis for UD 

practice or evaluation, and an approach based on knowledge through  

(collaborative) learning, forms one of the main research objectives in this 

research project. The next section reviews the type of knowledge and values  

inherent in current UD research by deconstructing the different extant  

concepts and fram eworks.
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2.3 Philosophy and Principles

The philosophy of UD is linked closely with evolving ideas in "our model of the  

disablement process" (Steinfeld, 2 0 1 0 a ) .  For Froyen (2 0 1 2 ,  p. 103 ) this is 

narrowed to "... re lat[ing] to a phenom enon, disabling situations, as it is 

approached in various fields of study" [emphasis added]. Many theories of 

UD have in common an recognition of the role of the  constructed environm ent  

in creating "disabling situations" (ib id.) or "circumstantial disability" (Duncan,  

2 0 0 7 ) .  Consequently, UD has the potential to change the nature of the  built 

environm ent for the better, as "...part of a social m o vem en t to create places 

th a t perm it any person, irrespective of cognitive a n d /o r  physical im pairm ent,  

ease of access to and ability to use th em " ( Im r ie ,  2 0 1 2 ) .  In the Nordic 

countries -  particularly Norway - UD is seen as more than a part of such a 

m ovem ent and is used as a unified idea to create and m aintain, more stable  

democratic institutions (Bjork et al., 2 01 2 ;  Bringa, Rand, Lund, & Ringard, 

2 01 1 ;  Christophersen, 2 0 0 9 ) .  Similarly, the United Nations Convention on the  

Rights of Persons with Disabilities (UNCRPD), utilises UD as a mechanism to 

apply universal human rights to physical environm ents, by securing equal 

opportunities for all people to facilities and services in the  public domain  

(Bickenbach, 200 9 ;  Mathiason, 2 0 1 1 ) .  UD's central idea is to reduce 

segregating circumstances in buildings, and diminish the circumstances in 

which people can feel stigmatised. At a broad, societal level, UD "concerns 

citizenship, social inclusion, participation and human dignity" (Lid, 2 0 1 3 a ) ,  and 

a diversity of concerns can filter through UD into the  built environm ent  

through a gradual process of acculturation.

For design professionals acculturation implies "... a psychological and

sociological adaptive process through which the  values, customs, and norms of

a culture are incorporated in the cultural behaviour of someone from a

different culture" (Donnell, Robertson, & T a n s e y ,  2 0 0 9 ) ,  and is activated into

practice through conceptual fram ew orks, such as principles, guidelines or

specific goals tha t can inform the process of design or design evaluation.

These fram ew orks are underpinned by a set of values which defines what is

e ither "good" or bad" in relation to the  norm ative values set within the

philosophies and theories of UD (Heylighen & Bianchin, 2 0 1 3 ) .  In general,

design incorporates knowledge and values into artefacts, giving them  purpose,
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and according to Wenger this "knowledge is a matter of competence with 

respect to valued enterprises" (Wenger, 1998). Ylirisku & Falin (2009)  

identify both design and knowing as "inherently value-laden concepts". The 

question of how values might emerge as "good" has been addressed by Von 

Wright, who organises values into six categories: utilitarian, instrumental, 

hedonic, medical, technical goodness and the good of man. Ylirisku & Falin 

(2009 ) map the first five of these attributes to the field of design, and 

consequently define a set of attributes that might define good design, as 

shown in Table 1. According to Ylirisku & Falin (ibid.) goals, principles or 

criteria are limited in the values that they can address.

Table 1 : Ylirisku & Falin's (2 0 0 9 ) representation of von W right's (1 9 6 3 ) varieties of 
goodness to design

Utilitarian goodness Usefulness Goals
Instrumental goodness Usability Goals
Medical goodness Ergonomics Health
Hedonic goodness Pleasure Emotions
Technical goodness Performance Criteria

2.3.1 Frameworks for Universal Design
Alongside a number of conceptual frameworks for describing UD are 

alternative frameworks not precisely aligned with it but coincident with its 

aims -  in some cases this is due to their predating the development of UD. 

These frameworks are strategically important filters for understanding the 

"dynamic, complex, and interdependent" (Sanford, 2012) relationship between 

people and their environment. Models of person-environment interaction 

derive from Gibson's (1986 , p. 127) understanding of the physical 

environment as affording activities to people. Affordances describe what an 

environment " ... offers the animal, what it provides or furnishes, either for
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good or ill" (1986 , p. 127), and is roughly analogous with the term "fit"^ or 

fitness which establishes the character of the positive relationship between  

people and their environment. This is the reverse to the "space" of 

disablement, where personal capacity is exceeded by the demands of the  

environment (Nahemow & Lawton, 1973). In the UD domain, Lawton 

develops "fit" to address the diverse physical and psychological aspects of 

human need, and maps the specific affordances required of an environment to 

address needs (2001 ).  Matching human needs against appropriate 

environmental demands requires a position to be taken on human need and to 

what extent the environment should accommodate it, and choosing a 

conceptual model that best describes this position. Human need in UD is 

based around the capabilities of the body, and the gradual realisation over 

time that buildings should physically and psychologically accommodate people 

of all ages, sizes and abilities (Lid, 2013b). Environments that place either too 

strong a demand on people with low competence, or too weak a demand on 

people with high levels of competence, result in negative behavioural 

outcomes. Lawton recognises the influence of Maslow's (1943 ) hierarchy of 

human need in his arrangement of need from the most basic or visceral (see 

Figure 8 and Table 2).

 ̂"Fit" is a term originally coined by Alexander (see section 4.2.1), but its conceptual 
development in the field of gerontology is of more relevance to UD (W ahl &  W eisman,  

2003 ).
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Lawton's Need Satisfaction Behaviour Framework 
(Lawton, 2001)

Transcendence

Social
Self-Actualisation
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Aesthetic needs

Need to  know and understand

Efficiency

Esteem; to  achieve, be competent, gain approval
Workflow

Belonging and love; affiliate w ith  others, be accepted

Health
Safety, Security: Out of danger

Safety

Physiological needs: hunger, thirst, bodily comforts Security

Hierarchy of human needs (IVIaslow, 1956) Preiser's Habitability Framework (Preiser, 2001)

Figure 8 : Comparison of tw o hierarchical UD fram ew orks developed from Maslow: (a )  
Maslow's hierarchy of needs; (b ) Lawton's need Satisfaction behaviour fram ew ork;
(c) Preiser's H abitability Fram ework

Preiser's more streamlined "habitability framework" of need (2001) similarly 

plots a hierarcliical relationship between different dimensions of human need, 

but reduces Maslow's (1943) hierarchy to three core elements (see Figure 8 

and Table 2). Although there are overlaps between Lawton and Preiser's 

frameworks, the latter is related directly to knowledge sources available to 

building professionals. Preiser's first (lowest) order of need is addressed by 

basic building regulatory guidance; the second order by technological "sta te-of 

the-art" knowledge and the third order by needs that encompass less codify- 

able social experiential factors (Preiser, 2001). This approach aims at 

illustrating clearly the layered interrelationships between orders of need, and 

in this sense it can be compared with Brand's shearing levels of change 

concept (1994) which differentiates between the durability of six different 

layers in a building, including between the "s tu ff" that people populate a space
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with and the internal walls and barriers that contain spaces in plan. Rather 

than create a hierarchy however, Brand addresses these as co-existing 

concepts, separable by the different periods of time relating to each layer -  

"stuff" is changed more regularly than "structure, for instance (see Figure 9).

SEJfV/CFS 

S K IN

STRUCTURE 

SITE

Figure 9 : Brand's (1 9 9 4 ) shearing levels of change diagram  

The Principles of Universal Design (PUD)

The Principles o f Universal Design (CUD, 1997) were the first co h eren t, and 

by far the most commonly referenced, UD framework (see Table 2 for a list of 

the principles, and Appendix A for the full CUD text). The current iteration of 

the seven Principles o f Universal Design (PUD) were published in 1997, 

influenced strongly by usability principles such as Nielsen's (1994 ) usability 

heuristics (see Table 3). Sanford confirms this in his characterisation of 

principles 2-7  as relating to "activity through usability" " (Sanford, 2012, p. 

71). The principles codify need as the intersection of ergonomic performance 

qualities (reflected in principles 2, 5 and 6); spatial affordances for navigation 

and manoeuvring (in principle 7); and orientation and communication 

affordances (codified principles 3 and 4). While Erlandson posits a separate 

list of UD principles (see Appendix A), his categorical method can be employed 

to categorise these six principles as either "person-centred" or "process- 

centred". Process-centred principles relate to both activities and participation, 

concepts which are important in a UD context and are which are referred to 

through this dissertation. Person-centred principles include (4) perceptible
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information, and (7) size and space for approach and use. Process-centred 

principles include (2) flexibility in use, (3) simple and intuitive use, (5 )  

tolerance for error, and (6) low physical effort.

"Principle 1 Equitable use" (see Table 2 and Appendix A) is the most important 

principle in that it establishes the essential value of UD (Erlandson, 2007;  

Sanford, 2,012; Steinfeld & Maisel, 2012). I t  is described as the 

"transcendental" quality of UD (Erlandson, 2007),  permeating the other six 

principles which collectively could be interpreted as seeking to "...avoid 

segregating or stigmatizing any users" (Erlandson, 2007). Sanford interprets 

equitable use as advocating "participation through inclusivity" (Sanford,

2012), implying social as well as physical inclusivity. Unlike Lawton and 

Preiser's frameworks, the PUD do not explicitly address psychological and 

social elements (Im rie, 2012; Sanford, 2009, 2012; Steinfeld & Maisel, 2012),  

a deficiency addressed both by Sanford (2009 ) and Steinfeld (2012). Sanford 

(2009 , p. 262) suggests extending the scope of the existing PUD principles by 

adding an eighth and a ninth principle - "Principle 8 Social Integration" and 

"Principle 9 Contextural Integration" -  and by amending the value principle 

(Principle 1) to address "Equitable Use and A p p ea l" (see Table 2 and Appendix 

A). This amendment reinforces the participative aspect of UD, which is further 

reinforced by the increasingly prevalent alignment between UD and the ICF 

framework where participation and activities are core concepts (Froyen, 2012; 

Heylighen & Van Doren, 2013; Sanford, 2009, 2012; Steinfeld & Danford, 

2007).

Steinfeld's (2010a) proposed new framework -  his eight "goals" of UD (see 

Table 2 and Appendix A) -  similarly make reference to the ICF concepts of 

activity and participation. They explicitly locate satisfaction at the intersection 

of two aspects: human performance (which Sanford (2009) equates to 

activity) and social participation. Steinfeld had previously produced an 

analytical model of person-environment "fit" called the Enabler (Steinfeld et 

al., 1979). The Enabler defines "fit" as the intersection of two similar but 

significantly different elements: human ability, which defines users through 

one or more impairments; and environmental affordance described through 

the affordances it offers. The appeal of the Enabler is in its conceptual clarity 

and its assembly of criteria for analysis and measurement, as well as its 

investigation of ranges of ability -  the inability to address ability is a failing of
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various UD frameworks and evaluation approaches (Sanford, 2009). However, 

the conflict between im pairment/environment is too closely aligned to 

disability and concentrated on individualised and project specific accessibility 

concerns to be directly relevant as a UD framework.

Table 2 : Comparison of conceptual fram ew orks of UD

Nussbaum's CUD Principles Lawton's Need Steinfeld Preiser
Central of UD (CUD Satisfaction Goals of UD Habitability
Human 1995} Behaviour (2 0 1 0 ) Fram ework
Capabilities (Lawton (Preiser 2 0 0 1 )
(2 0 0 8 ) 2001 )

Life Equitable use Security/Safety Body Fit Health 1st
order

Bodily Health Flexibility in Use Function Comfort Safety of
need

Bodily Simple and Cognition Awareness Security
Integrity Intu itive Use

Senses, Perceptible
Comfort Understanding

Functional 2nd
Innagination Information Order Wellness order
and Thought Efficiency of

Tolerance for Autonomy Social need
Emotions Error

Privacy
integration Workflow

Practical Low Physical Personalization Psychological
Reason Effort Stimulation

Cultural
Affiliation Size and Space Affiliation appropriateness Social 3rd

for order

Other Species Approach and Use Individuality
(self-

Cultural of
need

Play (laugh, actualization) Aesthetic
play,
recreational Spirituality
activities)

Control over 
One's
Environment 
(Material and 
Political)

The evolution to a study of the relationship between activities and participation 

-  which Sanford equates to "use" and "participation" -  is clear in Steinfeld's 

Universal Design Goals. His firs t four goals (body fit, comfort, awareness and 

understanding) derive from ergonomics and usability. The final three goals 

(social integration, personalization and appropriateness) all relate to social 

participation, and to creating affordances that allow people to integrate into
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mainstream society. These two separate aspects, human performance 

(activity) and participation, are bridged by his fifth goal - health and wellness - 

deriving from a sociological understanding of "psychological health, social 

engagement and spirituality" (Steinfeld & Maisel, 2012, p. 139). This definition 

of health is the core UD value identified by Steinfeld.

One advantage mentioned by D'Souza (2004 ) of the structure of universal 

design theory, as defined through the principles, is its looseness and 

interpretability, which encourages mutability in its application in different 

contexts. The broad scope of the frameworks, goals, and the PUD with their 34 

specific guidelines outlining environmental demand, "... are multidimensional, 

including functional, social, and contextual aspects of design" (Sanford, 2009).  

Story (1998, p. 132) acknowledges that a central intention of the authors was 

to develop these guidelines into discipline specific criteria in order to establish 

a practical evaluation system for PUD. To date this has not been happened.

On the other hand flexibility may be one of the disadvantages of the PUD 

which are accused of being "... too broad, too generic, and too difficult to 

apply..." (Sanford, 2012). Sanford's (2009 ) activation of the PUD (including 

his addenda) through the Universal Design Assessment Protocol (UDAP) 

evaluation tool (see chapter 4) resulted in an impractical instrument. However 

even this flexibility is questioned by some, (Imrie, 2012; Sanford, 2009; see 

also Steinfeld, 2010a; Steinfeld & Danford, 2007) who criticise the PUD for 

their failure to adequately address local particularities or cultural factors 

( Im rie & Hall, 2001; Sanford, 2012; Steinfeld & Maisel, 2012), and for the 

veneration of technology as uncomplicated "solutions" to UD problems (Im rie,  

2012; Tobias, 2003). Neither is there an explicit reference to social justice or 

social participation, the ethical or "value" principle, which Lid and Duncan cite 

as a central tenet of UD theory (Duncan, 2007; Lid, 2013b), nor an 

acknowledgement of the hedonic aspects of the human condition -  pleasure - 

which are clearly of importance in Ylirisku & Falin's (2009 ) categories of 

"goodness" in design. These absences open UD to accusations of alliance 

with the western enlightenment tradition of "universalism", and relying on 

normative rules to understand and support particular situations which ignore 

the specificity of embodied experience (Heylighen & Van Doren, 2013; Imrie, 

2012). Sanford's addenda and Steinfeld's goals are in part an attempt to 

address these deficiencies, but despite hints that they may be activated in an
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evaluation system in the future (Sanford, 2012, p. 104), neither approach to 

date has resulted in a practical evaluation method or instrument.

The International Classification of Functioning, Disability and Health 

(ICF)
The World Health Organization's (WHO, 2001) International Classification of 

Functioning Disability and Health ( ICF) builds upon the significant impact of 

social and physical environmental factors in creating disabling situations 

(Froyen, 2012) by placing "activities" and "participation" at the centre of their 

analytical matrix of disability and health. Within the ICF activity is defined as 

"...the execution of a task or action by an individual" (WHO, 2001, p. 10) and 

focuses on objective ergonomic compatibilities between people and specific 

elements in space. This affects the potential ability of people to carry out 

certain tasks.

Participation is more layered, describing an "... involvement in a life situation" 

(ib id.). This connects it to a wide range of processes tha t affect the social 

environment, including the life histories of different building users. This 

separation between activities and participation is an observable fault line 

which divides approaches to UD evaluation. Participation, and evaluations of 

the social participation afforded by building environments link to an ontology, 

or worldview, where the environment is primarily constructed through social 

attitudes and interactions. Activity based evaluations are more objective, and 

based on assumptions of human ability and environmental affordance in model 

situations. Activity based evaluations are for these reasons easier to design, 

and can be captured in design criteria. The structure of the PUD, where six of 

the principles point to an activity-based understanding of design, have led to 

evaluation approaches which focus on activity as opposed to more contextual 

and layered understandings of person-environment interactions. Such an 

approach does not permit evaluation that is "...representative, user responsive 

and participatory" (Salmen & Ostroff, 1997, p. 6). I t  is perhaps not surprising 

that evaluations have been unable to assess these attributes of a building's 

design, as it has been observed that it has nowhere been made clear how 

these aims will be achieved (Im rie, 2004).
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The ICF replaced an earlier fram ew ork , the International Classification of 

Im p a irm en t, Disability and Health (or IC ID H ) which derived from a medical 

model of health by distinguishing disability as a factor of the individual, and 

was very much centred on personal im pairm ent. The ICF differs from its 

predecessor by stretching its conceptual basis to create a classification system  

for describing all people, not jus t PWD. The ICF conceives of disability as an:

... umbrella term for impairments, activ ity lim itations and participation 

restrictions. Functional lim itations occur as a result o f the interaction between 

an individual (w ith a health condition) and that individual's contextual factors 

(environment and personal factors)" (WHO, 2001:17).

I t  represents a significant benchmark for a new paradigm in thinking about 

disability and a clear m ove away from the reification of the medical model of 

disability. The ICF presents a more dynamic model of well-being combining  

aspects of the medical model of disability and the social model and moving  

away from personal im pairm ent as the determining component (Froyen, 2012 ;  

Peterson, Mpofu, & Oakland, 2 0 0 9 ;  Thomas, 2 0 1 2 ) .

Health roiulition  

(disorder or disease)

Body Funrlioiis and ^  

Structures
Activities Partiripation

i.
Environmental Peisonal

Factors Factors

Figure 10 : Interactions between the components of ICF

The structure of ICF is in two main parts. The first part describes the body and 

the second concentrates on contextual factors. The body is related through  

"structure" and "function" to "activities" and "participation" which places the  

body in a social context. The second part describes contextual factors as an
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intersection of aspects of the body's environm ent, from specific spaces to the  

larger cultural environm ent, with personal factors including gender, race, age  

etc. Personal factors are not classified within the ICF because of the wide  

range of variables involved.

Environmental 
Factors
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Install 
automated 
siding doors

Functions. 
Activities and 
Participation

ICFd465

Moving around
using
equipment

Personal Factors & Health Cor>dltions

Figure 11 : Steinfeld and Danford's (2 0 0 7 ) exam ple of a crosswalk between the ICF
and UD

The ICF has been grasped as an im portant conceptual fram ew ork  for 

implementing UD, particularly in light of its acceptance of the environm ent as 

a vital determ inant in generating disability and disabling situations (Thomas, 

2 0 1 2 ) .  I t  universalises the disability experience by measuring everyone on a 

spectrum of disability of health (W HO, 2 0 0 1 ) .  Steinfeld and Danford (2 0 0 7 )  

show the correspondences between UD and the ICF by creating a "crosswalk  

(see Figure 11). The ICF is also an im portant conceptual driver behind 

Steinfeld's (2 0 1 2 )  Universal Design Goals, particularly in the framing of the  

social component. Despite this, the direct application of the  ICF as a primary  

fram ew ork  for UD evaluation has been discounted by Sanford & Bruce (2 0 0 9 )  

due to the inability of environm ental factors to address dem and-producing  

attributes. Sanford quotes the  exam ple  of a ramp which is definable  

categorically in the ICF, but its demand-producing a ttribute  -  its slope -  

cannot be categorised (ib id .). However, concepts such as "activity" and 

"participation" which stress the situated and contextual character of embodied  

experience can serve to push UD toward research with a real world basis
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(Heylighen & Van Doren, 2013; Heylighen, 2012, 2013; University and 

Disability Observatory, 2010).

2.4 The Universal Design lens

2.4.1 Landscapes of user-centred design
This section describes where the focus of UD lies, by examining what 

differentiates it from other design approaches and its relationship to other 

design research positions. Designing and researching are both "endeavours 

that improve the understanding of our control over the human condition" 

(Stappers, 2007, p. 81). Design is concerned particularly with affecting a 

future outcome. However, design or design research has become a battle

ground between those who wish to portray it in scientific, systemize-able 

terms, and those who see it as an attitude or a set of intuitive practices and 

UD is not yet clearly situated on one or other side in this debate. Schon 

(1984) in particular challenges the positivist doctrine followed by advocates of 

a "science" of design such as Simon (1996), and discounts attempts to 

describe design through logical frameworks. Schon explains design in terms 

of a constructivist paradigm, as a set of "in tu itive processes which some 

practitioners do bring to situations of uncertainty, instability, uniqueness, and 

value conflict" (1984, p. 49). However, a middle school of thought, led by 

Cross (2007), places the sources of design knowledge in three places: first 

and foremost in the people who make use of designs, defining "designing as a 

natural human activity"; secondly, in the processes, strategies and tactics of 

design including the sketches and prototypes; and thirdly, he locates design 

knowledge in existing designed artefacts (Cross, 2007). These locations make 

clear the value of placing users at the centre of the design process.

UD is positioned within a suite of user-centred design approaches which 

include ergonomics, interaction design, usability design, universal design and 

participatory design (Scott, Bakker, & Quist, 2012). Each of these approaches 

recognises to different extents the responsibility of the designer to facilitate 

users in design artefacts, usually by including users to some extent. The 

troublesome term "user" is one that will be discussed in chapter 3, but for the
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moment it will be used to describe the constituency of people predicted to 

make use of a design artefact. User-centred approaches deriving from human 

factors and ergonomics or usability studies can be characterised primarily as 

behaviour-based, and as applications of cognitive psychology to design 

(Shove, Watson, Hand, & Ingram, 2007) resulting in structuralist categories of 

user types, building or product types, and specific moments in time (Scott et 

al., 2012). Typically, this approach amounts to classifications of user types 

such as that created by Attaianese & Duca (2012) shown in Figure 12.

Physical
ability

Sensory
ability

Behavioral
characteristics

Haltered pace A
Walking with stick or crutch

Moving with wheelchair m
Difficulty in keeping balance •

Low fatigue resistance I
Partial visual impairment #

Heavy or total visual impairment '■L
Partial auditory impairment

Heavy or total auditory impairment

Haltered color perception m
Brisk walk A
Slow walk 1

Weight/luggage manual handling

Weight/luggage handling with trolleys

Fear of falling

Unknown place

High heel or special footwear J

Figure 12 : User clustering for understanding m obility needs (A ttaianase & Duca
2 0 1 2 )
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Hum an factors and ergonomics utilise anthropometric data about body shape, 

form and m o vem en t (Dreyfuss, 1967; Tilley & Henry Dreyfuss, 2 0 0 2 );  

ergonomics applies this in particular to work tasks, including "the tools and 

equipm ent [people] use, and the places they work in, and the psychosocial 

aspects of the working situation" (Pheasant & Haslegrave, 2003 , p. 4 ) .  Both 

are generally managed in the design process through standards and agreed  

approaches (Atta ianese & Duca, 2 0 1 2 ) .  Usability studies apply more direct 

observations throughout the process of design both to develop products and 

ICT (Nielsen & Mack, 1 9 9 4 ) ,  and latterly to building evaluations (Afacan & 

Erbug, 2 0 0 9 ;  Baird, 1996 ; Blakstad, Hansen, & Knudsen, 2008 ; Hirai, Morita, 

& Elokla, 2 0 0 7 ;  Leaman, 1 9 9 6 ) .  Building usability studies aim at 

understanding how well buildings work for users, and how well-being is 

supported (Iw arsson, 2 0 0 3 ) .  Blakstad (2 0 0 8 )  aligns usability studies with the  

social model of disability, and distinct parallels have already been mentioned  

in the  PUD and in Nielsen and Mack's (1 9 9 4 )  usability principles, as outlined  

in Table 3.

Table 3 : Mapping of Usability Principles to Universal Design Principles (Centre of 
Universal Design 1998; Nielsen 1994}

Usability
Principle

Explanatory Text Corresponding 
UD Principle

Explanatory Text

Visibility of 
System Status

The system should always keep 
users informed about w hat is going 
on, through appropriate feedback 
within reasonable tim e.

Principle 4: 
Perceptible 
Inform ation

The design 
communicates  
necessary 
information 
effectively to the 
user, regardless of 
am bient conditions 
or the user's sensory 
abilities

Match 
between  
system and 
the real world

The system should speak the users' 
language, with words, phrases and 
concepts fam iliar to the user, rather 
than system -oriented term s. Follow 
real-world conventions, making 
information appear in a natural and 
logical order.

Principle 3: 
Simple and 
Intuitive Use

Use of the design is 
easy to understand, 
regardless of the  
user's experience, 
knowledge, language 
skills, or current 
concentration level

User control 
and freedom

Users often choose system  
functions by m istake and will need a 
clearly marked "emergency exit" to

Principle 5: 
Tolerance for

The design 
minimizes hazards 
and the adverse
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leave the unwanted state w ithout 
having to go through an extended 
dialogue. Support undo and redo.

Error consequences of 
accidental or 
unintended actions.

Consistency 
and standards

Users should not have to wonder 
whether different words, situations, 
or actions mean the same thing. 
Follow platform conventions.

Principle 3: 
Simple and 
Intu itive Use

Use of the design is 
easy to understand, 
regardless of the 
user's experience, 
knowledge, language 
skills, or current 
concentration level

Error
prevention

Even better than good error 
messages is a careful design which 
prevents a problem from occurring 
in the first place. Either eliminate 
error-prone conditions or check for 
them and present users with a 
confirmation option before they 
commit to the action.

Principle 5: 
Tolerance for 
Error

The design 
minimizes hazards 
and the adverse 
consequences of 
accidental or 
unintended actions.

Recognition 
rather than 
recall

Minimize the user's memory load by 
making objects, actions, and 
options visible. The user should not 
have to remember information from 
one part of the dialogue to another. 
Instructions for use of the system 
should be visible or easily 
retrievable whenever appropriate

Principle 3: 
Simple and 
Intuitive Use

Use of the design is 
easy to understand, 
regardless of the 
user's experience, 
knowledge, language 
skills, or current 
concentration level

Flexibility and 
efficiency of 
use

Accelerators -- unseen by the 
novice user — may often speed up 
the interaction for the expert user 
such that the system can cater to 
both inexperienced and experienced 
users. Allow users to ta ilor frequent 
actions.

Principle 2: 
Flexibility in Use

The design 
accommodates a 
wide range of 
individual 
preferences and 
abilities.

Aesthetic and
minimalist
design

Dialogues should not contain 
information which is irrelevant or 
rarely needed. Every extra unit of 
information in a dialogue competes 
with the relevant units of 
information and diminishes their 
relative visibility.

Principle 3: 
Simple and 
Intu itive Use

Use of the design is 
easy to understand, 
regardless of the 
user's experience, 
knowledge, language 
skills, or current 
concentration level

Help users 
recognize, 
diagnose, and 
recover from 
errors

Error messages should be 
expressed in plain language (no 
codes), precisely indicate the 
problem, and constructively suggest 
a solution.

Principle 5: 
Tolerance for 
Error

The design 
minimizes hazards 
and the adverse 
consequences of 
accidental or 
unintended actions.

Help and Even though it is better if the Principle 4: The design
documentation system can be used w ithout Perceptible communicates

documentation, it may be necessary Information necessary
to provide help and documentation. information
Any such information should be effectively to the
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easy to search, focused on the  
user's task, list concrete steps to be 
carried out, and not be too large.

user, regardless of 
ambient conditions 
or the user's sensory 
abilities

2 .4 .2  Participation in design

Scott et al. (2012 ) are critical of structuralist approaches to design which can 

portray social context as "static and hermetic". Instead they subscribes to 

Shove's (2007 ) view of activities, actions and social aspirations of people as 

being strongly affected by specific contexts, and in particular objects in the 

environments they use and inhabit, which would suggest the advantage of 

trying to uncover the dynamic aspects to this relationship. Participatory 

design aims at uncovering the nature of these dynamic relationships by 

placing people within the design process -  it differs from user-centred design 

which Ehn (2008 ) portrays as focusing squarely on use and usability. 

Participatory design is fashioned from two complementary values, the first 

being the right to participate in design activities, and the second a means of 

bringing 'tacit' or non-discursive knowledge of users into the knowledge for 

design (ibid.). This involves generating design activities and prototypes which 

design participants can manipulate and use to become part of the design 

process. The designer becomes a facilitator or what Ehn describes as a 

responsive designer, one who alternates the leadership roles in a project 

depending on whose skills are most relevant, including her own, while at the 

same time keeping all participants involved.

The tools of participatory design are diverse and variable, and need to be 

chosen carefully for each research or design project (Sanders, Brandt, & 

Binder, 2010). A shift beyond participatory design is the metadesign concept, 

where instead of users being involved in the process of design, the tendency is 

to see every situation where use or practices are performed as a possible 

design situation (Ehn, 2008; Wood, 2009). This opens up the tools and 

system of design to any application, and it links strongly back to Nordic 

practices of participatory democracy (Ehn, 2008), and to Rawls' discussions of 

deliberative democracy (1997) which he defines as a forum where:

... [c itize ns ] exchange views and debate th e ir supporting reasons concerning public  

po litica l questions. They suppose th a t the ir po litica l opinions m ay be revised by
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discussion with other citizens; and therefore these opinions are not simply a fixed 

outcome o f the ir existing private or nonpoiiticai interests (Rawls, 1997, p. 772)

Rawls presupposes in this definition a number of characteristics of a 

democratic society including an educated and informed constituency. 

Deliberative democracy and participatory design are both, by implication, 

contingent on and reciprocal agents of societal endowments such as education 

and free speech. Dong (2008) represents participation in design as a 

fundamental freedom, alongside education and freedom of action, that needs 

to be recognised and actively supported by social institutions.

led by design

generative 
design research

critical design

probes generative 
\  tools

design
and

emotion
user-centered design

user
as
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participatory
design
research

contextual
Hiqutrv

usability testing

"Scandinavian"
human factors 

and 
ergonomics

applied
ethnography

I

led by research

Figure 13 : The current landscape of hum an-centred design research as practiced in 
the design and developm ent of products and services (Sanders & Stappers 2 0 0 8 ).

2.4.3 UD in the Landscape of user-centred design
Sanders and Stappers' (2008) diagram in Figure 13 represents the current

"landscape" of user-centred design approaches. Participatory design research

characterises the "user as partner", whereas user-centred design characterises

the "user as subject" of the design activity. UD research has tended to treat

the "user as subject", (Scott et al., 2012) and evaluation and research in UD

has been driven by usability and ergonomic methods. As yet the use of

participatory approaches, using co-design methods, throughout the process of
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designing a building has not been explored in UD literature. Wulz (1986)  

alternative "landscape" of participation in Figure 14, suggests that the current 

nature of UD enquiries in architectural practice tend to coalesce around 

"Questionary" levels, where architects work with existing statistics and 

guidelines. This implies that the quality of the knowledge source is dependent 

upon the quality and contextual applicability of the materials referenced.

Decision Making

User Autonomous

Expert Autonomous

Levels of Participation

Self-decision

Co-design

Alternative

Dialogue

Reglonalisnn

Questionary

Representation

Participants

User + architect

Architect/User balance

Architect + dialogue with 
individual users

Architect + informal dialogue 
with users collectively

Architect -t- information 
(review of local architecture)

Architect statistics

Architect

Figure 14 : W ulz's (1 9 8 6 ) Levels of Participation involving decision making and 
participants, reproduced from  Nilsson (2 0 1 1 )

The use of the term participatory found in UD literature differs from the 

meaning of participatory design which has led to UD being wrongly being 

characterised by Null (2013 ) as a participatory design approach. Participation 

via the ICF is defined as involvement in a life situation, which the ICF 

categorises through a number of domains including learning and applying 

knowledge; general tasks and demands; communication; mobility; self-care; 

domestic life; interpersonal interactions and relationships; major life areas 

such as work or school; and community, social, and civil life (WHO, 2001).

The main differentiation between participatory design and participation in 

UD/ICF is that the former prioritises users as design participants with an active 

voice in the process, while the latter views participation as a positive outcome 

of design. This reflects the distinction between "user as partner" and "user as 

subject". UD research utilising the "user as partner" (see Figure 13) remains
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relatively unexplored in literature, confirming the current status of UD as 

"user-centred" and dislocated from the  overall lifeworld or life experience of 

users (Lid, 2013b ; Scott et al., 2 0 1 2 ) .  Existing practices of UD rely more  

generally on guidelines and literature resources rather than pushing the  

methodological boundaries (Sanford, 2 0 0 9 ) .  Both fields can enrich each o ther  

- Muller (2 0 0 2 )  notes tha t despite the inclusive attitudes inherent in 

participatory design, m any of its methods are unsuitable for people who  

operate with non-visual sensory modes. Conversely, Im rie  and Hall (2 0 0 1 ,  

pp. 1 4 - 1 7 )  note tha t many claims m ade about UD might be difficult to 

achieve, such as that the UD process should be 'broadly representative, user  

responsive, and participatory' (Salm en & Ostroff, 1 99 7 ) .  Participatory design 

applied to UD can expand the  methodological vocabulary of both design 

approaches.

2.5 Locating universal design knowledge

Different lenses can be applied to UD analysis, each enlisting different qualities  

of knowledge. They all focus broadly on the  mismatch or mis-fit between  

people and the environm ent. These can be looked at independently. 

Knowledge of environmental factors is necessarily "interdisciplinary and 

involves the social sciences, medicine and humanities" (Lid, 2 013b , p. 4 ).  

Knowledge of individuals too is complicated, involving ergonomic, cognitive  

and social factors. However knowledge is more suitably exam ined or 

uncovered through relational models (ib id .),  and here the experience of 

im pairm ent is a site of deep knowledge (Siebers, 2 0 0 8 ) .

The disability perspective can be conceptualised "as a relation involving both

individual and environmental factors" (Lid, 2 0 1 3 b ) .  Under this model,

disability is theorised as the "gap" (ibid.) or "disjunction" (Depoy & Gilson,

2 0 1 0 )  between a setting and the satisfaction of the  actor(s) participating in it.

Disability generates more complex conditions of em bodim ent which add to the

"understanding of hum anity  and its variations, w hether physical, mental,

social, or historical" (Siebers, 2 008 , p. 9 ) .  Involving participants with

disability both in design and in design evaluations opens up rich opportunities

for producing knowledge by exploring how disability em erges in environments,
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and the processes which place a body out of synch. To understand how to 

improve spatial projects, Thrift looks for "edge players", the vital group of 

people who are most attuned to the potentials of real or virtual spaces (Thrift, 

2012).  In building projects these edge players are equivalent to Ostroff's 

"user/experts" (1997 ),  people with one or more disabilities. The social 

construction which has a leading role in creating disability, also equips many 

people with disability with the best tools to understand and describe disabling 

situations as they find them: places that generate differentiated, and 

potentially stigmatizing, experiences of the same building.

There are according to Lid (2013b) a number of levels of analysis, and thus 

different sites for UD knowledge (see Table 4). These she stratifies into three 

levels: macro, meso and micro. Macro concerns deal with the legal, ethical 

and conceptual levels of UD; the meso level refers to design projects and 

technical standards; and the micro level refers to information at the level of 

individual experience.

Table 4 : analytical levels of universal design (adapted from  Lid 2013b )

M acro level Ethical concept, concept of h um an , social ju s tic e  and legislation

Meso level Projects and Technical S tandard

Micro level In d iv id u a l exp erien ce . Accessibility and usab ility , citizenship

There is an overlap between Lid's analytical matrix and both Preiser's (2001)  

habitability framework and Cross's (2007 ) sites of design knowledge. The 

individual is the focus of the habitability framework, a legacy of Maslow's 

influence. Lid's framework (Table 4) is useful in that it bridges more 

successfully between the experience of the individual and negotiated, social 

positions. Compared with Cross's framework (see section 2 .4 .1 )  Lid's is less 

comprehensive, but both can be combined. Cross's design epistemology 

(study of "designerly ways of knowing") and design phenomenology (study of 

the configuration of artefacts) are consistent with individual's experience of 

artefacts, which Lid categorises at the micro level of her framework. Cross's 

overall approach is sympathetic with both Lid (2013b) and Imrie (2012) who 

questions the relevance of a UD research agenda based on an overreliance on 

pre-existing knowledge, and consequently urges a more culturally specific
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approach. This attitude is reflected by recent fram ew orks of UD, previously  

described in section 2 .3 .1 ,  (Sanford, 201 2 ;  Steinfeld & Maisel, 2 0 1 2 )  which  

broaden the concerns of UD toward more contextual concerns.

2.5.1 People
I f  disability is accepted as a universal human condition (Lid, 2 0 1 3 ) ,  it has 

political consequences tha t filter down through the  different levels of UD 

analysis. I f  this acceptance is subsumed into an ethical position of equal 

opportunities, then everyone, it must be assumed, is helped by eroding 

physical and perceptual barriers in buildings to social participation which must 

be enshrined in law. To enforce law, technical guidance follow to show where  

barriers in buildings can exist, and thus direct designers on how to avoid 

designing barriers into buildings and hence avoid "architectural 

discrimination". In order to reflect through technical guidance w hat these  

barriers are, an understanding of individual experience is required. A 

phenomenological understanding of buildings is generated from the  

perceptions, feelings and emotions of those who use and inhabit them  in (Lid, 

2 0 1 0 ,  2 01 3 a , 2 0 1 3 b ) . The disability experience, representing as it does 

"edge players" in the built environm ent, is key to accessing this knowledge  

( Im r ie ,  2 0 0 4 , 2 01 2 ;  Lid, 2 01 3 b ).  This represents accessing physical and 

"psychological and mental dimensions" of the experience (Lid, 2 01 3 b ).  There  

are numerous methods for accessing information about UD through people, 

although few of these have been adequately explored as yet (Sanford, 2 0 0 9 ) .  

This subject will be returned to in chapters 3 and 4.

2.5.2 Technical guidance and projects
Technical standards are as a rule better in the  present than they were in the  

past at representing environmental barriers, as new material and research is 

absorbed into them . Technical standards for buildings aim to minimise risks 

and hazards, and to m ake buildings safe and comfortable for human use. They  

are, however static representations of a dynamic situation. Generally the  

technical guidance most pertinent or applicable is contained in "access" or 

"accuse and use" guidelines ( IS O , 2 0 1 1 )  . In Ireland the main sources are in
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the UD context the Technical Guidance Docum ent to Part M of the Building 

Regulations "Access and Use" (DoEHGL, 2 0 1 0 ) ,  and "Building for Everyone"  

(CEUD, 2 0 1 2 )  guidelines which are explicitly represented as a route to 

implementing UD solutions in building design. The dimensions and boundaries  

of people's abilities change at an individual level over the course of a lifetime, 

and constantly at a societal level. This type of guidance is a mixture of 

scientific research and negotiated positions between industry and advocacy  

organisations which means tha t there  is a constant need to challenge the  

knowledge they contain, in order to verify or contradict the held positions 

(Sanford, 2 0 0 9 ) .  Despite some uncertainty about its validity, there is a vast 

store of knowledge available in technical guidance and standards (Preiser, 

2 0 0 1 , 2 0 1 1 ) ,  and its potential is explored further in section 4 .2 .2 .  Technical 

guidance can be conceptualised as a negotiated position between the ethical 

or legal "macro" level, and the  individual experience represented at the "micro  

level" (see Table 4 ) .

2 .5 .3  Critiquing existing buildings

The physical locations in which researchers can begin to unpick individual 

experience are e ither within - or related to - existing buildings, or within 

laboratories. Laboratories are controlled environments, but for this reason 

results and observations in a laboratory cannot reliably be assumed true in 

real world settings (Latour, 1 9 8 3 ) .  Often, human factors and ergonomic  

studies take  place in these settings (Steinfeld, 2 0 1 0 b ) .  The advantage is that  

these settings allow for larger sample sizes and controlled conditions, and can 

facilitate accurate m easurem ent.

Real-world settings allow for a greater validation of the barriers being 

assessed tested in the "field", but they are highly contextual which inhibits the  

generalisation of findings. Place-based phenomenological studies can, 

however, access deep knowledge based on emotional responses to everyday  

experiences based on people's common sense reactions to things. This 

approach accesses the life-world of individuals, which is "a composite of the  

com m on-sense worlds of ordinary people, all of whom are reflective actors 

with a story to tell" (O'Neill, 1 995 , p. 8 ) .  I t  reflects a world which is not quite  

self-centred, because of people's understanding of a communal life and their
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relations to other people, to institutions and to their own and to collective 

histories. The type of com m on-sense knowledge tha t flows from the life-world  

is rich and "... far from being a poor version of science. I t  is self-critical and, 

above all, capable of dealing with the contradiction and paradoxes of social 

life" (O'Neill, 1995 , p. 1 72 ).  The processes of disability and hence articulations  

of buildings tha t enable disabling situations  can be revealed by revealing how 

people perceive existing buildings through different lenses (Heylighen & Van  

Doren, 2 0 1 3 ;  Heylighen, 20 0 8 ;  University and Disability Observatory, 2 0 1 0 ) .

2.6 Universal Design as an Evaluative Paradigm

D'souza (2 0 0 4 )  makes the  clearest case for UD as a critical engag em ent or a 

value ju d g e m en t on design. Universal design as a design parad igm  was  

suggested by Ostroff (2 0 0 1 ,  2 0 1 1 ) ,  based on Kuhn's understanding of 

paradigm as an overarching theoretical fram ew ork , or a system of beliefs or 

values in a scientific com m unity. Concentrating on UD as it applies to 

buildings, the  character of a UD paradigm relates to the realisation tha t the  

practice of architecture is potentially discriminatory, and therefore  introduces 

an ethical involvem ent in practice (Goldsmith, 1 9 9 7 ) .  This ethical component 

is based on recognising the  "diversity in abilities in the human condition [that]  

is to be accom m odated" (Lid, 2 0 1 3 a )  by designers and designs and supplies a 

value  basis which is a necessary precursor to carrying out evaluation. 

Goldsmith believed writing legislation or guidance aimed at "countering  

architectural disability... or...architectural discrimination" and extending the  

intentionality of architects to "cover all users" (Goldsmith, 1997 , p. xiv) would 

guide design practice toward this new paradigm. While this is incrementally  

being put into practice, with an ever increasing awareness of the plurality of 

user in the design of technical standards, it does not fully address how to 

evaluate  existing buildings (Sanford, 2 0 0 9 ) .

There is a converse argum ent tha t undermines the idea of UD as a unified

paradigm. Bryman's definition of a paradigm as a "...cluster of beliefs [which

dictates] for scientists in a particular discipline influence w hat should be

studied, [and] how research should be done" (1 9 8 8 )  does not reflect the

consistent practice of UD. Rather, there  are competing paradigms at play in
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researching UD, which need to be unpacked ( Im r ie ,  2 0 1 2 ) .  I t  has increasingly  

become a characteristic of social research in the built environm ent to view it 

as a mix of competing ontologies and epistemologies (Dainty , 2 0 0 8 ) .  

Ontologies are, broadly speaking, conceptions of reality (ib id .), and are  

classifiable in a num ber of ways. Dainty describes two basic forms -  objectivist 

and constructivist ontologies. Objectivist ontology does not view social actions 

or interactions as causes of social phenom ena, whereas the constructivist 

ontological position is tha t social interaction is the source of production of 

social phenom ena. Epistemology, or an epistemological position, describes 

"w hat should pass as warrantable  knowledge" (Brym an, 1988 , p. 5). 

Epistemological positions are split by Dainty into the positivist view that 

scientific methods should be applied to studies for social phenomena , and the  

interpretivist view tha t social "phenom ena have different subjective meaning"  

for people.

Evaluation, or the search for value  in buildings through the UD paradigm (s),  

has to derive from an ethical standpoint. The ethical standpoint in UD is 

argued by Lid to be "based on equality and equal opportunities" (Lid, 2 0 1 3 a ) .  

Evaluating subjective conditions in a building is not straightforward, and is 

based upon individual's responses to how inequality feels in a building 

situation, as well as technical solutions as to how some of these situations can 

be avoided. Lid differentiates the application of UD into different levels, as 

indicated in Table 4. These levels are accessed through a m ixture  of 

interpretivist and positivist observations in order to reflect or reproduce the  

range of potential building experiences. One interpretivist theory has already  

been discussed in Chapter 1: the social model of disability. Similarly, social 

participation and concepts of equality, segregation and stigmatisation em erge  

as vital ingredients in considering UD, each of which are based on subjective 

and situated perspectives of the  built environm ent. On the positivist end of 

the scale, human factors research (and to a lesser degree ergonomics) rely in 

practice on fact/m etric  based information, where social phenom ena exist 

independently of social actions. This can be described as the differences 

between abilities and practices tha t are  socially reproduced, and those tha t are  

innate -  or universal - to us as a species. Most conceptual models of UD are 

heavily reliant on an assessment tha t addresses human factors and 

ergonomics which more readily lend themselves to predictive models. Placing
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equal emphasis on social and psychological aspects of building experience are 

fundamental to understanding how successfully a building affords activities or 

participation, as will be seen in the next section. Full understanding of 

participation, in particular, can be difficult to interpret w ithout accounts of how 

people actually experience a building.

Uncovering this range of knowledge points toward the applicability of a m u lti

methodology approach, where different research paradigms are overlaid upon 

each, an approach which produces "... 'hard ' data for uncovering relationships 

and 'so ft' data for explaining them " (Dainty, 2008). This type of triangulated 

approach would explicitly recognise UD at the intersection of a number of 

paradigms -  or as D'souza (2004) puts it, as a "crossroads paradigm" - and 

would create an opportunity for qualitative research to validate -  or contest -  

the more definite knowledge forms (e.g., standards and technical document) 

tha t are presently available to architects. Among the many UD frameworks 

both Sanford's amended PUD and Steinfeld's Goals make more apparent this 

m ixture of paradigms.

2.7 Summary

This chapter outlined the theories of UD that are essential for understanding 

its role as an evaluative paradigm. Within UD, design approaches, medical 

science, legal theory and sociological positions merge, and not all are 

represented in the currently developed frameworks of UD. UD is not an 

addendum to the design process, but "inhabits" building designs pervasively 

and results from due consideration of a full range of users throughout the 

process of design. For this reason, UD must take account of Rittel & Webber's 

(1984) "wicked problems" of design, including the unique contextual nature of 

each building setting. I t  also requires the practised skills of a designer, rather 

than simply being reliant on a set of instructions.

The uncontested theoretical core in UD is that all people are entitled to an 

undifferentiated experience of buildings, which places a responsibility on 

designers to be aware of the diverse range of embodied experiences -  

including hybrid embodiment through the use of assistive technology,
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companions or companion species such as dogs. Equally, all people, 

regardless of the specificities of their embodiment, are likely to experience 

disabling situations in buildings throughout their lifetimes, with the implication 

that the critical expertise of people with disabilities is a valued commodity for 

uncovering disability. UD frameworks are based on values based on the fit 

between people and their environment. A lack of fit implies the existence of 

disability or a disabling situation. The various principles, frameworks and 

goals of UD all address aspects of fit. Much existing literature is based on the 

PUD, despite a significant reference to social participation or contextual 

factors, which has led to criticism of its applicability to specific situations. In 

the frameworks of UD examined, little explicit reference is made to different 

aspects of embodiment, or user types. For this reason, development of UD 

theory is being established through its alignment with the ICF classification, 

and in particular the "activity" and "participation" concepts.

While participation is important to UD, it does not give licence for UD to be 

described as a participative approach due to a lack of evident collaboration 

with people (particularly PWD) during design or evaluation. The participative 

approach would appear to be in line with the theoretical intentions of UD, 

particularly as meaningful interaction with people either through the design 

process orthrough evaluation methods gives access to rich and layered 

empirical and verifiable knowledge about real world interactions. This feeds 

into technical guidance and evaluation methods to develop the knowledge 

base of the discipline further. The significance of the role that user insights 

can play in UD, and UD evaluation, forms the basis of chapter 3.
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CHAPTER 3 : Users in Universal 
Design Evaluation

A building is encountered; it  is approached, confronted, related to one's body, 

moved through, utilised as a condition fo r other things. Architecture initiates, 

directs and organises behaviour and movement.

(Pailasnnaa, 2007, p. 63)

3.1 Introduction

This chapter investigates how users are considered both in UD theory

and by everyday designers. It explorse how users potentially should be

considered within a UD evaluation paradigm. As was described in

section 2.4, UD is a user-centred design approach, which places a

demand upon designers and evaluators to better understand who is

being designed for, by generating empathy with the people who will

inhabit, navigate and use buildings (Null, 2013). Null stresses that

"[t]he  universal design process begins with empathy" (Null, 2013, p.

33) and that UD is essentially premised on an "...informed, empathic,

creative activity focused on altering the known environment" (ibid.).

The concept of empathy is not fully expanded by Null, but is assumed to

mean the ability of a designer to achieve a fusion, or an "inner

imitation" of the people for whom she is designing. The next step is to

decode who these users are in UD. This chapter begins by reviewing

the user and how she is perceived and employed as a "device" within

everyday architectural design. This is followed in section 3.3 with an

analysis and a clarification, by reference to disability theorists such as

Tobin Siebers and Leonard Davis, of how the user is re-defined in UD

theory. This is elaborated by examining what aspects of embodiment
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can be revealed through a UD evaluation. Section 3.4 looks at the 

specific qualities of embodiment, Including the spectrum of bodily 

abilities, and how these can be categorised. Section 3.5 investigates 

how these aspects of embodiment can be analysed and how meaning 

can be drawn from the everyday practices and activities people carry 

out In buildings. Finally, section 3.7 summarises the main points and 

draws the principle conclusions that have consequences for evaluation

3.2 The user in everyday architectural design

When referring to people who are affected by buildings or other designed 

artefacts, the term  user is often em ployed. Norman (2 0 0 6 )  in particular is 

uncomfortable with the clinical nature of the term : "...why do we degrade  

people by the passive, inert te rm  of "user." People are rich, complex beings" 

(Norm an, 2 0 0 6 ) ,  and suggests we " ... call them... people, a person, or 

perhaps hum ans." Indeed, In m any circles, user is falling out of use, and 

user-centred design increasingly is referred to as people-centred or hum an-  

centred design by organisations such as IDEO (2 0 1 1 )  to designate that a 

diverse population is included. The term  is used to designate the people who  

will "use" the design, as opposed to designers, or the  large constituency who 

are excluded from consideration. As such it is useful in that it implies a 

second group -  non-users -  who are outside of the consideration of the  

designer. Understanding who non-users are, it gives a more rounded picture 

of how "universal" the design approach is. "Users", as they are thought of 

traditionally by architects are said by Im rie  (2 0 0 3 )  to possess a "fit and able"  

body. There is no single conception of "users" conceived of in the everyday  

practices and theories of architects, but most of these concepts are reductive, 

bound up in a perspective of the  user, or the "body" em bedded with the post- 

Galilean view "... which conceives of the physical body as a machine and as a 

subject of mechanical laws" ( Im r ie ,  2 0 0 3 ) .  This objectifies the body as a loose 

affiliation of separate parts that can be understood through m easurem ent, a 

body tha t is uncontaminated with "personal factors" such as gender, age, or 

difference. The Cartesian separation of the body and the mind makes it
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possible to  ignore  m a n y  of t h e  e ssen t ia l  d im e n s io n s  of e m b o d i m e n t ,  and  to 

d ism iss  t h e  body  as  an  ac t ive a g e n t  in f raming  individual ex p e r i e n c e .  The 

"unru ly"  body,  in effect ,  is a c o n t a m i n a n t  of pris t ine a rch i tec tu ra l  s p a c e ,  a s  

e v id en ced  by t h e  a b s e n c e  of peop le  in a rch i tec tu ra l  p h o to g ra p h y  ( R a s m u s s e n ,  

1962 ) ,  a n d  t h e  failure to  recogn i se  d i f feren tia ted  e x p e r i e n c e s  of e m b o d i m e n t  

a s  re le van t  to  t h e  art icu la t ion of buildings. Grosz  ( 2 0 1 1 )  d e s c r ib e s  t h e  

"phallocen tr ic"  e s s e n c e  of a r c h i t e c tu re  a s  a reject ion of f e m a le  e x p e r i en ce ,  

while S iebe rs  ( 2 0 0 8 )  n o te s  t h a t  t h e  m echan ica l  view of t h e  body  al lows a 

"pa tho log ica l"  view of il lness and  disability which similarly d i scoun t s  t h e  body 

a s  a way  of u n d e r s t a n d in g  expe r i ence .

The  s e c o n d  pe r sp ec t iv e  of t h e  u s e r  c o m m o n  a m o n g  a rch i tec t s  is linked to  t h e  

medical  u n d e r s t a n d in g  of t h e  body.  In th is  concep t ion  t h e  body is s o m e th in g  

t h a t  can be  "cured" ,  and  disability is v iewed a s  s o m e th in g  t h a t  m u s t  be 

t r e a t e d  a n d  norm al ised .  The  e x tens ion  of th is  logic is t h e  r em ova l  f rom public 

view of unsa t i s f ac to ry  bod ies  due ,  a s  Davis n o te s ,  to  t h e  par t i cu la r  a b h o r r e n c e  

of t h e  d e fo rm e d  body  for  " ab le -b o d ied "  people ,  possibly b e c a u s e  it hints  to 

s o m e  of t h e  a s p e c t s  of  t h e  h u m a n  condit ion  ab le -bod ied  peop le  would wish to 

ignore,  such  a s  individual frailty: "The  n ig h t m a r e  of [ the  ab le ]  body  js t h e  one  

t h a t  is d e fo rm e d ,  m a im e d ,  m ut i la ted ,  b roken ,  d i s e a s e d "  (Davis,  1995 ,  p. 5). 

T he  body is r e g a rd e d  a s  s o m e th in g  d e h u m a n i s e d ,  a s  " res idual  d e a d  m a t t e r  

con ta in ing  only t h e  potent ia l  to  be d esc r ibed ,  o rg an is ed ,  and  discipl ined" 

(Foucault ,  1995 ,  p. 211) .

A th ird  p a r a d ig m  of u s e r  for  a rch i tec t s  is an  ideal ised form of user ,  w h o s e  

con ce p tu a l  hor izons  a r e  nar row.  The  narrowly  def ined u s e r  is b a s e d  on an 

historical ly s ta t ic  f igure who h a u n t s  des ign ,  who is r e p ro d u c e d  th r o u g h  des ign  

gu ide lines  which h a v e  a t e n d e n c y  to  " re in force  a r c h i tec t s '  c o m m o n ly  held 

concep t ion  t h a t  t h e  bodie s  th e y  des ign  for revolve a ro u n d  a r a n g e  of 

physiological  n o rm s "  ( Im r ie  & Hall, 2 0 0 1 ,  p. 10).  This,  aga in ,  is a concep t ion  

invaded  by t h e  body a s  s o m e th in g  "fit and  ab le"  (Imrie ,  2 0 0 3 )  a n d  is linked to 

t h e  ideal ised  body  " a s  e m b o d y in g  ha rm o n ic  o rd e r  of a divinely inspired 

n e tw o rk  of Euclidean g e o m e t r y "  (McAnulty,  1992,  p. 182) .  This is a p re v a l e n t  

f igure in E u ropea n  c o n s c io u s n e s s ,  ca rr ied  t h ro u g h  ideal h u m a n  p ropor t ions  

de fined  by t h e  Roman a rch i tec t  Marcus Vitruvius Pollio a l m o s t  tw o  th o u s a n d  

y e a r s  ago ,  a n d  r e p r e s e n t e d  m o s t  f am o u s ly  in Leonardo 's  Vitruvian m a n  

( r e p ro d u c e d  in Figure 15 (a ) ) .  Le C orbus ie r  revisi ts  a vers ion  of t h e  ideal ised
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form, retaining Vitruvian proportions but updating them to the metric system 

with his Modular system. The Modular synthesises proportions such as the 

golden section with the ideal height of "...the good-looking men, such as 

policemen, [who] are always six feet tall" in English detective novels (Le 

Corbusier,-2000). His subsequent built works shoehorn the proportions thus 

established, applying them to the heights of ceilings, doors and table tops 

(Rasmussen, 1962).

These three static conceptions of the user are stripped of the "diversity of 

bodily needs in the built environment" (Im rie , 2003) and fail to recognise the 

pluralistic, and subjective reality of the human condition. The architects and 

designers who hold these views have historically been 'made up of middle 

class white people living in nuclear families' (Weisman, 1999; cited in Imrie & 

Hall, 2001, p. 19). Universal design aims at producing a wider understanding 

of diversity, with an understanding of users that includes "all people 

regardless of their age, size, ability or disability". The following section 

compares how the concept of user is addressed in UD as a prelude to 

understanding how users can be represented in evaluation approaches.

3.3 The universal constituency of universal design

The constituency of universal design is almost a complete reversal of the

idealised figure of architects, but the image in Figure 15(a) is a useful starting

point for making the differentiation. The Leonardo figure is sometimes known

as "Vitruvian" or "Universal Man", and represents an ideal based on Vitruvius's

proportions. This was the figure of humanity contained on the Voyager 1

probe to represent humanity should it encounter an alien species (NASA,

n.d.). The universality of this figure is open to question - Garland-Thomson

(1997) regards the idealised human form a ridiculous idea, illustrated by her

concept of the "normate". The norm ate  is a figure whose boundaries are

shored up by the marked bodies of the "deviant others" (ibid). I t  is a human

figure which presents the functional, aesthetic, sexual and cognitive ideal that

people strive towards, but that almost nobody will achieve (McRuer, 2006). It

is in some ways the ultimate "other". Following this logic, the

idealised/Vitruvian human as a representative figure for humanity is deeply
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flawed, representing an unrealisable version of normality. Haraway (2008)  

uses the image of Leonardo da Vinci's dog by Sydney Harris (show/n in Figure 

15(b)) to illustrate the inappropriateness and non-representationial quality of 

such ideals.

Figure 15 ; (a )  Leonardo's V itruvian man, representing the figure of the ''norm ate", 
and (b ) "Leonardo da Vinci's dog" drawn by S Harris, reproduced in H arw ay (2 0 1 1 )

Rather than a static figure, or a destination, the human body is in fact never 

complete, but always in the act of becoming. What bodies are becoming is 

indeterminate and contingent on any number of factors within people's life 

world, some factors controllable and others less. However, an incredibly 

generative idea in disability studies is the consideration that if people live long 

enough they will become disabled. I t  is fear of this probable reality of being 

not-yet-disabled which underlies the stigma attached to many people's 

attitudes toward disability, which reveals our physical vulnerability (Siebers, 

2008).

3.3.1 Universalism vs Universal Design
This dynamic view of the human condition suggests that disability can be 

considered as a universal or near-universal condition, an idea consistent with 

the views of both Lid (2013 ) and Zola (1989 ).  The theory of disability is an 

incisive means for understanding the role of the body in social setting, and "is 

also the theory of the oppression of the body by a society and its culture"
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(Kleege, 2 0 0 6 )  [emphasis added], offering unparalleled insights into the  

affective experience of space and spatial relations. Lid (2 0 1 3 )  views disability 

and im pairm ent as a site of general knowledge, that can aid in understanding  

how and why any-body, dis-abled or otherwise is oppressed in a building. 

Accepting disability as a universal human condition provides the most 

compelling reason for the label universal in the occasionally divisive phrase 

universal design ( Im r ie ,  2 0 1 2 ;  Sandhu, 2 0 1 1 ) .  Certainly, the  historical 

associations tha t accompany the term  universal caused Im rie  (2 0 0 4 ,  201 2 )  

and Davidson (2 0 0 6 ) ,  to take  a long look at the deterministic and normative  

implications of UD. For Davidson, " [t ]h e  phrase [UD] takes on more insidious 

implications in a globalized environm ent" (ib id.) where increased access 

through internationalised social services, health care or technology is 

restricted by the debt and disease burden of developing countries, where 90  

percent of the world disease is treated with 10 percent of the world's health 

care resources. Davidson is sceptical that the social aims of UD -  "issues of 

access and em ploym ent discrimination" - can translate effectively from richer 

jurisdictions, such as the US, to developing countries. He denies its universal 

applicability, accusing it of importing culturally specific values from one place 

to another without regard to the new context, pointing to some of the  

culturally specific implications of disability w here ""[the] disfiguring scar in 

Dallas becomes an honorific m ark in Dahom ey" (ibid.).

Im r ie  (2 0 1 2 ) ,  similarly questions the universalist "turn" in UD, noting a 

conflict in how UD theory is presented with an implicit uncritical trust in 

technological solutions, which reveals a medical understanding of disability.

UD is over-reliant on a cognitive science-based problem-solving paradigm, 

w here an application of agreed universal standards is assumed to result in 

correct outcomes, ignoring the specificities of subjective experience, "the  

particular and the emotional" (ib id .), where a person and an environm ent  

interact. Im rie  (ibid.) suspects this to be evidence of a "universalistic 

rationalist" approach, which he suspects of being the "philosophical basis of 

UD" [emphasis added]. Ignoring the particularities of experience, and failing 

to address the concerns of different groups of disabled people renders UD 

unable to "... respond to distinctive linguistic and cultural understandings and 

practices o f/about the body, in ways whereby the complexity of corporeality is 

embedded, into the design of the built environment". The current focus on
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generating a general understanding of UD - clearly evident in many UD 

frameworks (see section 2.3) and referred to by Sanford (2009) as the "gold 

standard" - undermines the ability of UD to address and adequately define the 

concerns of disability groups, and to clearly elaborate how these concerns can 

be mainstreamed (Im rie, 2012). In effect, the "universal user" is too broad a 

figure to be conceptually useful.

Im rie (2012) describes universalism as "complex and contested and subject to 

different opinions about its underlying content". According to Clegg et al. 

(1999, pp. 2 -3 ), universalism is a "hallmark of modernity", but is liable to be 

paradoxical: they suggest " ... that which is presumed to be universal is only 

representable as such from the auspices of a position tha t is already 

ethnocentric, yet which presumes to project its ethnocentrism on the world" 

(ib id.). Clegg's study of global organizations shows that each has an 

observably specific culture based on their origins, and that this culture is 

transported globally which dovetails with Davidson's suspicion of the difficulty 

of translating UD from country to country. Following from Im rie and 

Davidson, a suitable dimension of universalism -  tha t is, in the domain of 

human and social rights (Bickenbach, 2009; Imrie, 2012; Lid, 2013) -  

requires dealing sequentially with the individual concerns of differentiated 

groups of people in the built environment. The identifying character of these 

groups emerges through interaction with building settings. The following 

section describes this process.

3.3.2 Places that define users
Buildings and built environments have one definite determining effect: they 

define who is able-bodied. Disability is located in the environment, in the 

buildings we visit and use everyday, but it is fe lt through embodied 

experience. This creates a tension between the medical model which "pays 

too much attention to embodiment", and the social model which "...leaves it 

out of the picture" (Siebers, 2008, p. 24). The social model reveals the 

generative condition of "disablement", which emerges through the gaps (Lid, 

2013) and "disjunctures" (Depoy & Gilson, 2010) tha t separate participation 

as intended (by the designer) from non-participation, or from a forced 

adaptive version of participation. Disability is "constructed" by assumptions
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about people who visibly struggle to participate socially, and these attitudes  

are produced in society as a whole and are consequently reproduced in the  

practice of architecture. This is a reinforcing positive feedback loop where  

social attitudes influence the architectural fabric, which in turn reinforces 

social attitudes, and so on ad infinitum. This cycle is preserved by a deficit of 

em pathy  with those who fall outside the param eters of these assumptions.

Despite its explanatory power, the mode! of social constructivism is not 

equipped to m ake observations upon - or distinctions between - differentiated  

experiences of em bodim ent. Siebers (2 0 0 8 ,  p. 24 )  warns against a return to 

the  medical model "... focusing exclusively on em bodim ent" but which "... 

labels individuals as defective" and he posits instead a theory of "complex  

em bodim ent" . Complex em bodim ent places value  on disability as part of 

human variation (ib id .),  similarly to Devlieger's (2 0 0 5 )  cultural model of 

disability described in section 1.2. Complex em bodim ent:

... changes the process of representation itself. Blind hands envision the faces 

of old acquaintances. Deaf eyes listen to public television. Tongues touch-type 

letters home to Mom and Dad. Feet wash the breakfast dishes. Mouths sign 

autographs. Different bodies require and create new modes of representation" 

(Siebers, 2008, p. 54)

Complex em bodim ent describes why people with disability are best equipped  

to understand and critique "architectural discrimination" (Goldsmith, 200 1 )  

inherent in buildings, mirroring social processes that designated the  body as 

"disabled". Architectural barriers can be revealed and described by 

"user/experts" (Ostroff, 199 7 )  whose experience relate these barriers explicitly 

to the body. This process produces categories of disabling circumstances  

(Froyen, 2012 ; IS O /IE C , 2 0 0 1 ) ,  which can be seen as designating different 

realms of user experience, rather than different types of user. Duncan refers 

to these realms of experience as "circumstantial disabilities" (2 0 0 7 ) .  For 

instance, a darkened building can plunge everyone, regardless of visual ability, 

into a tem porary  state of blindness. The modalities tha t render a building 

comprehensible to blind users suddenly become useful to other users upon 

entering a realm of experience w here the visual sense is nullified by 

circumstance. Similarly, people can find themselves forced to perceive the  

world in new ways to compensate for a change in the function of the body, 

which as Bourdieu reminds us is always "becoming" (1 9 7 7 )  and never a static
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unchanging entity. There are an indefinite (but not infinite) num ber of such 

differentiate-ab le  circumstances or experiences linked to embodied experience  

(Edwards & Im rie , 2 0 0 0 3 ) ,  yet apart from the Enabler (Steinfeld et al., 197 9 )  

tool there  are few examples in UD evaluation that look explicitly at ranges of 

disabling situations or circumstances. The next section looks at how significant 

the  complex nature of embodied experience is when looked at through a UD 

"lens".

3.3.3 Embodied experience through universal design

Within UD thinking bodily im pairm ent is never far from the surface, although it 

is often fram ed in a less obvious m anner. The Principles of Universal Design 

(CUD, 1 9 9 7 )  mask the user e lem ent by addressing environm ental affordances  

directly. This parallels the  attitudes of the medical a ttitude tha t the impaired  

body  should be taken under care and "cured". There still remains an 

objectification of the body in UD (Froyen, 2 01 2 ;  Sanford, 200 9 ;  Steinfeld, 

2 0 1 0 b ) ,  perhaps because of the emphasis placed on the  science-based nature  

of UD. The centrality of anthropom etric  characteristics to the PUD and 

Erlandson's Principles of Universal Design (2 0 0 7 )  give evidence of this view.

An alternative  approach can be found in both Froyen's UD patterns (2 0 1 2 )  and 

in the  various iterations of Steinfeld's Enabler  (described in chapter 2 and 

chapter 4 )  which brings the  body to the forefront of analysis by highlighting  

bodily im pairm ent. Froyen (ib id.) makes reference to the  ICF structure  

through his UD users -  built environm ent model (Figure 16 ) ,  perceiving in it a 

system for linking together the  dimensions of im pairm ent experience (cf. 

Erlandson, 2 0 0 7 ;  Sanford, 2 00 9 ;  Steinfeld & Danford, 2 0 0 7 ) .  The ICF  

structure maintains a rigid separation between the structures/functions of the  

body and the environm ent, which it a ttem pts  to bridge with the  concepts of 

activities and participation. Heylighen (2 0 1 3 )  sees a different and opposite  

emphasis in the ICF, observes its real strength in its stress of the value of 

" 'm a in stream [in g ] ' the experience of disability ... as a universal human  

experience" by portraying the study of human ability as something applicable  

to everyone, and not a mechanism for defining and classifying those with 

" im pairm ent"  (ib id .). This inversion allows disability to be seen as "situated"
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and place-based. Further, it allows existing categories of (dis)ability to be 

enlisted to describe what can be termed "disabling situations" (Froyen, 2012, 

pp. 47 -53 ) or "circumstantial disability" (Duncan, 2007).

IMPAtRMENTS

Users w ith m ovem ent related 
functional limitations

Users w ith  m ovem ent related  
functional limitations

Users w ith sensorial limitations

Users w ith organic defects

Users of exceptional size

Users w ith  m ental or 
psychological limitations

ACTIVITIES

Sense /  Intake

Visual sensation 

Auditive sensation 

Tactile sensation 

Olfactory sensation 

Gustatory sensation 

Proprioception 

Vestibular sensation

Perceive /  Throughput

Recognise

Comprehend

Interpret

Act /Output

Circulate

M anipulate

BUILT ENVIRONMENTS

ASPECTS ELEMENTS

Natural Light Approach; surroundings 

of buildings

Artificial Light

Access : entrance to the  
buildingPerceptible Inform ation

Acoustic Properties
Elements for horizontal 
circulation 1 n a building

Thermal Comfort

Elements for vertical 
circulation in a building

Aesthetic Appeal

Identification

Facilities for social 
interactionPrivacy

Wayfinding Facilities for rest

Size and space for approach 

and use
Facilities food and drinks

Security measures

Sanitary facilities
Ergonomic measures

Figure 16 : Froyen's (2 0 1 2 ) universal design users - built environm ent model

This leads to a possible consideration of the body in UD as circumstantial, or 

as contingent - one that depends on the specific situation. Sociological studies 

of the body confirm this, with Turner suggesting "[w ]e  can conceive of the 

body as a potentiality which is elaborated by culture and developed in social 

relations" (1992, p. 16). The logic is as follows: if the body represents the 

"fundamental features of society" (Turner, 1992, p. 7), and the disabled body 

is an important site for discovering whether equal levels of participation are 

achievable for everyone, then in UD theory the body can be assumed to be a 

malleable concept, or a "potentia lity" to use Turner's term, and it can 

specifically be related to the disabling characteristics of a specific setting.

The next section investigates how complex embodiment can be translated 

through creating a taxonomy of human ability.
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3.4 Dimension of User Experience in Building Settings

The purpose of a building is to create an environnnent which humans can use 

and interpret through the supply of affordances. The pervasive argument in 

this chapter is that embodiment is more complex than existing design practice 

suggests and allows for. One of the potentials of UD evaluation is not just to 

judge a building, but to reveal something about the interactions that the 

building supports. Examining how the body is affected by interactions with 

buildings can provide a vocabulary that can transcribe these dimensions of 

experience into something legible. This section examines the dimensions of 

what constitutes acceptable experiences of embodiment and how this is 

conditioned by the environment.

3.4.1 Dimensions of Perception
Gibson establishes a clear link between affordances and perception -  

affordances for him conditioned how people or animals "perceive a value-rich 

ecological object" (Gibson, 1986, p. 138). A stair, when perceived, affords 

climbing, given certain physical capabilities. In his study of the semiotics of 

architecture, stairs represented for Eco (1997 ) the only architectural feature  

that of themselves suggest clearly how they should be used. However, 

specific conditions may inhibit this use, especially as " [t]he body is, first and 

foremost, a biological agent teeming with vital and often unruly forces" 

(Siebers, 2008, p. 68). A stair can present a boundary condition particularly if 

there are no alternatives means of changing level. I f  a person's sense of 

balance is unreliable, a stair can afford climbing by having a suitable handrail. 

I f  that same person is someone of small stature, they will need a handrail at a 

lower level than may be usual. Perhaps their right hand is not strong enough, 

so they will need a handrail at the left hand side. I f  that person is blind, they 

will need cues in the building that clearly indicate the existence of a stair and 

where it is located. I f  the stair cannot be found, it fails as an affordance to 

that person. Affordances are specific to individuals (Heft, 2001, p. 123), and 

Gibson cautions that "basic affordances of the environment are perceivable
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and are usually perceivable directly, without an excessive am ount o f learning" 

(Gibson, 1986, p. 143).

Affordances, like experiences, are subjective and can only be interpreted 

rather than objectively described. Ideally there be would a gestalt quality to 

all building features where "... each thing says what it is" (Koffka, 1936, p. 7). 

Product designers achieve elegant, simple designs sometimes by utilising 

Gestalt principles (Pullin, 2009). However, a greater demand must be placed 

on buildings, especially publicly accessible buildings, to tackle by addressing 

all the senses, by making the affordances of building settings "value rich" 

(Gibson, 1986, p. 138), which requires a multisensorial approach. For 

Palassmaa^ "[ijnstead of mere vision, or the five classical senses, architecture 

involves several realms of sensory experience which interact and fuse with 

each other" (2007 , p. 41). The idea of multisensorial experience can be traced 

from Gibson's (1966 ) ecological view of perception, and has been a reference 

point for a number of UD studies (Herssens & Heylighen, 2012; Tauke & 

Schoell, 2011). Ecology for Gibson is the "unifying principle" that blends 

together the different elements at the point of interaction with environments. 

This deems perception to be an activity of the whole body, relying on 

movement to allow environments to be perceived "from everywhere at once" 

(Ingold, 2002, p. 238). Rather than emphasising sensory organs, Gibson 

describes 'perceptual systems': "the sensations are incidental" (Gibson, 1966, 

p. 142). Perception instead should be considered as exploration. People will 

not see things just because they are within their field of vision. Merleau- 

Ponty notes that "... the gaze gets more or less from things according to the  

way it questions them, ranges over or dwells on them" (1964a: 1 8 6 -7 ) .

An important concept for building designers and UD evaluators to recognise is 

that the body is "... neither object nor instrument, ... rather the subject of 

perception" (Ingold, 2002, p. 169), which draws information through any 

available perceptual channel. Gibson gives the example of fire, the perception 

of which is not changed whether one hears it, feels it, sees it, or smells it 

(1966 , p. 272). The absence of one or more sensory organ does not alter 

perception -  the experience is not reliant upon a specific sensory channel.

The absence of a sensory organ does not leave a gap behind: "Blind and deaf 

people, like everyone else, sense the world with their whole body, and like 

everyone else, too, they have to cope with the resources available to them"
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(Ingold, 2002, p. 270). Instead of concentrating on the qualitative difference 

between sensorial experiences. Ingold points out that temporal differences are 

more appropriate -  a blind person, making use of the sense of touch and the 

awareness of sound quality to study the spatial qualities of a room, will take 

longer but perceive it nonetheless (ibid.).

Gibson's five systems of perception include the visual system; the auditory 

system; the taste-smell system; the basic orienting system; and the haptic 

systems. Each system relies on movement and cognition, and of coordination 

with the muscles and the senses, although to different degrees depending on 

which systems are unavailable. I f  a person is blind, or the ir vision is impaired, 

orienting will require considerable alertness (Dischinger, 2000, p. 95). There 

is strong interaction between the perceptual systems, reflected in the multiple 

roles played in the built environment by different building features. For 

instance, a tim ber floor can act as a communicator of "presence" through 

sound and vibration; its surface can provide a solid grip for feet or wheels 

which provides balance (orienting system); or the floor colour can be 

differentiated from a wall colour, suggesting an edge or boundary (and 

similarly abetting the visual and orienting system). Despite the ir explanatory 

power, Gibson's perceptual systems are difficult to employ as a means of 

separating human experiences due to overlaps between categories -  abilities 

such as mobility, grasping, strength, endurance are shared across all five 

systems. Cognition, sim ilarly, is a common element to each. Other avenues 

for exploring human abilities, and through them examining systems for 

differentiating between circumstances of experience, are presented in the next 

section.

3.4.2 Categories of Human Abilities
As a counterpoint to the broad conceptual base of each element in Gibson's 

systems of perception, the ICF (WHO, 2001) offers high specificity, listing 

carefully differentiated categories of a body's structure and function, as well as 

a wide range of activities (see section 2.3.1). There are 170 ICF categories to 

describe the body function/structure and 118 categories which describe 

activities, as well as a further 74 tha t describe the environment. The ICF's 

structure shows a commitment to trace a link between physical and cultural
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dimensions o f perception: between how the mind registers physical bodily 

sensations and how these are constructed and represented w ithin the mind 

(Ingold, 2002, pp. 2 8 2 -283 ). The extensive dimensions of these separate 

categories reinforce the u tility  o f the ICF as a comprehensive medical 

classificatipn but tha t com plexity renders it less practical fo r d ifferentiating 

between the circumstances o f em bodim ent in a building.

There is a group of broadly related systems tha t look at classifications of 

human ab ility  based on circumstances of human im pairm ent (Froyen, 2012, 

pp. 164-172 ; ISO/IEC, 2001; Steinfeld et al., 1979). The ISO/IEC (2001) 

Guidelines fo r standards developers to address the needs o f o lder persons and  

persons w ith d isabilities  is more stream lined than the ICF and describes 

human abilities and "consequences of im pa irm ent" (2001, p. 21) in fou r areas: 

"sensory" contains 5 ab ilities; physical abilities contains 5 abilities, "cogn itive" 

contains three; and "a llerg ies" contains 4. Steinfeld 's Enabler (1979), w ith a 

mechanism th a t analyses human im pairm ent, contains 15 d ifferent 

components which cross the same four broad areas o f human ability. The 

Enabler is more detailed in components related to  bodily dexterity which it 

breaks down into four specific elements, including extrem ities of weight. 

Froyen's draws a d istinction between im pairm ents of users - "abnorm ality in 

functions or in structure of the human organism " - and links them to the ir 

effect on user activities, an approach derived from  Kielhofner's (1985) model 

of "observe-in te rp re t-act". His inclusion of users w ith organic defects give it 

scope to address issues w ith bladders. The three d iffe rent systems are 

compared in Table 5.
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Table 5 : Comparison between the d ifferent categories of human abilities found in (a )  
the IS O /IE C  Guide 71 (2 0 0 1 ) (b ); Froyen's (2 0 1 2 ) Universal Design Users - Built 
Environm ent Model (UBEM); and (c ) Steinfeld e t al.'s (1 9 7 9 ) Enabler

Ability

Category

Abilities

Guide 71 

Human Abilities

UBEM

Im pairm ents

UBEM

Activities

Enabler

Modal users

Sensory Seeing Users with Visual Complete loss of sight

sensorial sensation

limitations

Severe loss of sight

Sensory Hearing Auditive Severe loss of hearing

sensation

Sensory Touch Tactile

sensation

Sensory Taste/Smell Olfactory

sensation

Gustatory

sensation

Sensory Balance Vestibular Prevalence of poor

sensation balance

Proprioception Incoordination

Physical Dexterity Difficulty reaching with

arms

Physical Users with

organic defects

Physical Loss of upper extrem ity

skills

Physical Difficulty bending,

kneeling etc.

Physical Difficulty moving head

Physical Manipulation Difficulty handling and

fingering

Physical Movement Users with Reliance on walking aids

movement 

related functional 

lim itations

Inability to use lower 

extremities

Physical Strengtii and Limitations of stamina

Endurance 

Physical Voice
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Ability Guide 71 UBEM UBEM Enabler

Category Human Abilities Im pairm ents Activities

Physical Users of 

exceptional size

Extremes of size and 

weight

Cognitive General Cognitive Users with 

mental and/or 

psychological 

lim itations

Comprehend

Cognitive Intellect Recognize

Cognitive Memory

Cognitive Language/literacy Interpret Difficulty Interpreting 

Information

Allergies Contact allergies

Allergies Food allergies

Allergies Respiratory

allergies

The descriptions of human ability, particularly those covering its effect on 

interaction with products and buildings, are found in a num ber of sources such 

as the IS O /IE C  Guide and in the appendix of the CEUD's Building for Everyone  

(2 0 1 2 ) .  The four broad categories of human ability used in Table 5, borrowed  

from the IS O /IE C  Guide, are not "closed" -  there  is overlap between these  

categories. In particular, categorising perceptual systems into sensory abilities 

ignores the  complex nature of these systems, which are similarly contingent 

on physical and cognitive e lem ents. Of these four systems, Froyen's is unique  

recognising this. The ISO's four broad categories em erge from the interaction  

between people and their environm ent. Despite overlap between the ISO  

categories, they do succeed in providing a stable and robust structuring device 

for human ability and for this reason are used as a starting point in the  

following discussion.

The main literary sources used for UD knowledge (see section 2 .5 )  are  

guidelines and standards, which increasingly becoming explicit in the types of 

users affected, and these are an under-used source of user information. 

Building fo r Everyone  (CEUD, 2 0 1 2 )  is a highly descriptive document, w here  

the nature of impairments affected or supported by a comprehensive  

collection of building features, are referred to and explained. Presently 

regulatory guidance is moving toward more user-focused content. For 

instance, the  Irish "Access and Use " guidance directs tha t "People with vision
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impairnnent risk tripping or losing their balance if there is no warning that 

steps provide a change in level." (DoEHGL, 2010, p. 26). A careful reading of 

these texts and an inventive deconstruction of the guidance can allow a profile 

of specific user groups to be constructed, although to date this approach has 

not been investigated (see section 4 .2 .2 ).

Sensory abilities
The five classical senses are well known, but other classifications recognize a 

wider range -  for instance Pallasmaa recognizes seven (2006 ) and Steiner 

(1981 ) describes twelve senses.. Senses are the data sources people draw on 

to make judgments about a building setting. At a more functional level, they 

direct how users find a way through a building, find information on which to 

base decisions, and find cues for making decisions more easily. Vision is often 

presented as the hegemonic sense, with other senses left less appeased by 

architecture. However, a multisensory approach highlights how the different 

"sensory modalities overlap and interact in the bodily interaction with the  

environment" (Heylighen, 2013), sometimes in surprising ways. Ingold (2002 ,  

pp. 2 7 6 -2 8 0 )  describes the interchangeability of different modes of 

perception, particularly visual and auditory modes, which Heylighen (2013 )  

confirms through participant studies involving blind people who recognize 

relationships between spaces through, for example, the sounds that spill 

between courtyards and surrounding corridors. Interestingly, Heylighen also 

records an account of a blind participant investigating a case study building 

who "locate[s] the reception in part through its smeN"(2013).

The multisensory aspect becomes a factor of user experience through 

wayfinding strategies (see section 4 .2 .3 ) .  These plot how the building is 

understood as a set of services, specifically from the point of view of users, 

and usually with users of different ability (Finkel, 1999; O'Neill, 1991; Passini, 

1996; Rousek & Hallbeck, 2011). While many aspects of wayfinding are 

based on visual elements or visual strategies to stimulate or support cognition, 

tactile and auditory elements are also very much associated with 

implementing wayfinding.

It  is less common to find a broad concept of sensory, or sensual experience in 

a discussion of UD. Apart from Heylighen (2012; 2008, 2013) and Herssens
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(Herssens & Heylighen, 2 0 0 7 , 2 0 1 2 ) ,  most analysis of existing buildings in UD 

bypasses aspects of the sensory experience beyond the visual, the tactile (as 

a m eans of inform ation), and the auditory (as a means of supplementing the  

hard-o f-hearing). The perception of smell is all but left out, despite 

Pallaasmaa's observation tha t ""[p jerhaps  the most persistent m em ory of any 

space is often its smell" (2 0 0 7 ,  p. 55 ) which " ... , consists not only of the  

sensation of the odours them selves, but of the experiences and emotions  

associated with them  (Classen, Howes, & Synnott, 2003 , p. 2). Tauke and 

Schoell (2 0 1 1 )  do point out tha t "Air filtration and cleaning systems become  

an essential component of home design that allows occupants to control 

airflow and purification and, therefore , the type and level of odor contained in 

their living spaces."

The visual sense is comprehensively described in UD and related guidance, 

where a strong differentiation is drawn between impaired vision -  where users 

are still heavily reliant on their visual sense -  and blindness, which draws on 

other sensory systems, particularly the auditory and haptic systems. The  

tactile or haptic sense is also reasonably well covered in UD guidance, where it 

is common to find advice on the shape and material of door handles (the  

"handshake of the building" (Pallasmaa, 2 007 , p. 5 6 ) )  or handrails, on the grip 

of floors, or the various aspects of seating - the threshold elements which are 

required to be physically interacted with. O ther aspects of haptic sense, which 

Gibson refers to in its totality as referring to "our sense of touch extended to 

include tem peratu re , pain, pressure, and kinaesthesia (body sensation and 

muscle m o vem en t)"  (Gibson, 1966 , p. 53 ) are not developed in the sensory 

domain, but are classified for the ir secondary physical manifestations. Pain 

and discomfort will result, for exam ple, in fatigue or a diminution of accuracy 

in handling or grabbing objects. Similarly kinaesthesia and proprioception  

which based on the "awareness of the body in space" (Bjorklund, 2 0 1 0 ) ,  are  

largely ignored in UD literature in relation to senses, picked up instead for 

their manifestation in physical abilities such as "manipulation" and "dexterity".

Physical Abilities

Physical abilities describe the shape and the ability of a body to physically 

interact with the environm ent. They generally involve "walking, balance.
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handling, pulling, pushing, lifting and reaching. Many activities involve 

sinnultaneous use of more than one of these skills." ( IS O , 2 0 1 1 ,  p. 122 ).  They  

are the bodily manifestation of activities to an observer, and are supplemented  

by information from the senses, and understanding delivered through  

cognitive processes. This causes cross-over between categories of ability. 

Capability and competence are revealed in physical acts (N ahem ow  & Lawton, 

1 9 7 3 ) ,  which result in criteria such as "dexterity" and "manipulability". Froyen 

and Steinfeld both add bodies of ex trem e size to the ISO list (see Table 5),  

which places physical dem ands on an environm ent in term s of the width and 

height of elem ents such as handrails. Regulatory developm ent in accessibility 

has tended to focus on physical abilities (Goldsmith, 2 0 0 1 ) ,  which is justified  

in part by the more obvious advantages tha t environm ents with affordances  

for physically impaired people imbue -  such as extra space for buggies, and 

people accompanying children, or carrying loads.

Cognitive Abilities

Cognitive abilities relate to "understanding, integrating and processing of 

information. The information includes abstraction and organization of ideas 

and t im e -m a n a g e m e n t"  ( IS O /IE C , 2 0 0 1 ,  p. 2 6 ) .  Signage -  legible through a 

num ber of different sensorial modes - is an im portant e lem ent for explaining a 

building, but equally features such as entrances and toilets if designated  

clearly can become locational markers. Differentiating threshold elements  

such as doors in walls, or distinct zones in a larger space, clarify spaces and 

increase the ir understand-ability . The nature of affordances, as previously 

outlined (see section 3 .4 .1 )  is to describe in and of them selves how they  

should be used. Environmental cues are often what separate confus-ion and 

understanding. Many aspects of cognitive abilities overlap with sensory 

abilities -  clearly designated elem ents are easy to see and multiple sensorial 

modes of signage or d irection/route  marking m ake a building easier to use for 

people who cannot hear or who are blind.

Ability to Resist Contam inants (a llerg ies)

The ISO describes allergies as "... an immunological reaction to a substance  

which m ay be serious and, in some circumstances, l ife-threatening" ( IS O /IE C ,
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2 0 0 1 , p. 2 7 ) .  Air carried contaminants such as pollen can create severe  

discomfort, but the easiest users to identify as a group are those with tactile  

sensitivities to materials such as "nickel, chromium, cobalt and natural or 

synthetic rubber", which are particularly to " ... be avoided in buttons, controls, 

handles or handrails" ( IS O , 2 01 1 , p. 4 3 ) .

Assessing abilities

Measuring human abilities as part of building assessment is more commonly  

applied in occupational therapy or in psychology. The Enabler (Steinfeld et al., 

1 97 9 )  is one system which attem pts  to use human abilities as a base, but in 

being specific to one individual's capabilities it negates the ability to convert it 

in to a more general building assessment tool. However, the descriptive 

powers of such an approach are clear -  by relating a building to how it affects 

bodily experience directly a system is produced which has the ability to evoke  

em pathy with a diverse group of users.

Analysis of the phenomenological aspects of building are also rare in UD 

research (cf. Heylighen, 201 3 ;  Orens, 1 99 7 ) ,  although Pallasmaa (2 0 0 7 ,  p.

63 ) makes a strong case for the ir importance in describing building 

experience: " [ t ]h e  elem ents of architecture are not visual units or gestalt; 

they are encounters, confrontations that interact with mem ory". Pallasmaa 

describes the extended sequences that are central to architectural experience  

as follows:

As we open a door, the body weight meets the weight of the door; the legs 

measure the steps as we ascend a stairway, the hand strol<es the handrail and 

the entire body moves diagonally and dramatically through space (ibid.)

Froyen's (2 0 1 2 )  reimagining of Christopher Alexander's pattern approach for 

use in UD (see section 4 .2 .3 )  is perhaps the closest to a systematized  

approach to describing such sequences. Froyen's UD patterns are an holistic 

mode of examining UD in buildings, and look at a chains of purposeful 

activities, linking aspects of the  person directly to building aspects and 

settings. O ther approaches to looking at contingent aspects of experience are 

addressed in the following section.
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3.5 Embodiment, activities and practices

This section discusses approaches tha t analyse interaction between a person 

and a building, and also the  social component of this interaction. The  

relevance of the social com ponent has been highlighted, fram ed as a critical 

omission in existing theoretical approaches to UD ( Im r ie ,  2 0 1 2 ;  Sandhu,

2 0 1 1 ;  Sanford, 2009 ; Steinfeld & Danford, 2 0 0 7 ) .  The ICF addresses social 

aspects of interaction through activities and participation, which have been 

discussed previously (see section 2 .3 .1 ) .  Participations in particular appear to 

be related to "practices", which is one concept of the social unit in sociological 

l iterature, and which represent social processes through individual interactions  

with objects and environments. This is addressed in section 3 .6 .1 .  Section 

3 .6 .2  reviews the  concept of human capability, which sets a bar for the  

m inim um  level of participation tha t any individual should be capable of 

achieving with society, should they choose to do so. Section 3 .6 .3  describes 

the  linkages between capabilities, practices and the evaluation paradigm of 

UD.

3.5.1 Participation and Social Practice Theory
Activities and participation described in the ICF have become common  

currency am ongst UD researchers, (Erlandson, 2 00 7 ;  Sanford, 200 9 ;  Steinfeld  

& Danford, 2 0 0 7 ;  Work Research Centre, 2 0 1 2 ) .  Both Sanford and Steinfeld  

have identified the social component as missing in the PUD, and addressed  

this in the ir  respective updated fram ew orks of UD (described previously in 

chapter 2 ),  but the  difference between activities and participation pose 

difficulties by exposing the  epistemological divide which UD evaluation must 

seek to bridge. Activities relate to abstract notions of task execution, based 

on technical analysis of a body's potential for functioning and m ovem ent,  

w hereas participations are real life situations or circumstances. Each of these  

aspects requires very different methods of exploration.

The field of social practice theory essentially rejects the notion of activities as 

something that can be divorced from a real world situation. Practices are " ... 

routinized type [s ] of behaviours" (Reckwitz, 2 0 0 2 ) ,  which are almost
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unconscious, in part because they are repetitive. They comprise a "nexus of 

doings and sayings", and contain several interconnected elem ents including: 

bodily and mental activity; "things" and their use; background knowledge; 

know-how; and emotional and motivational knowledge (ib id.). The social 

realm is a sum of all practices, which establish a unit through which 

understanding of the world can be established. Practices are the  currency of 

society, the  sites within which the social is produced and reproduced. Much 

like Lewin's interactional model (see section 4 .2 .1 ) ,  practices portray body and 

mind, thought and action, and are brought into networks of interaction with 

objects, settings and built features. I t  is in the performance of practices that  

the relationship between the key strands of interaction can be seen, between  

the aspects Shove describes as " Im ag e"  (se lf- im age), "Stuff" (things) and 

"Skill" (com petence and tas te ) (Shove, Watson, Hand, & In g ram , 200 7 ) .

Scott et al.'s (2 0 1 2 )  interpretation of this model is shown in Figure 17.

un derstand ing  o f p ractice  

kn ow -how  for
acco m p lish m en t o f prac tice - 
learned through engagem ent

taste  and co m p eten ce
moral, aesthetic, normative 
expectations negotiated at the 
social level and the ability to 
m eet them

em otion s  and m ean ing , identity

attempted or achieved not only in acquisition and 
ownership of stuff, but in engagem ent and 
outcomes of practice

m ateria ls , techn o lo g ies , artifacts

technologies adapt to needs created by 
other tecfinologies, creating a sort of 
ecology of products' which help to solidify 
practices

Figure 17 : S tu ff-Im age-S kill Model w ith  Elaboration by Scott et al (2 0 1 2 )

The value of social practice theory to UD is in its potential to address specific 

criticisms Concerning the lack of contextual depth in UD studies ( Im rie , 201 2 ;  

Sandhu, 201 1 ;  Sanford, 2 0 0 9 ;  Steinfeld, 2 01 0 a ; Steinfeid & Danford, 2 0 0 7 ) ,  

and its potential to analyse aspects of the interaction between people and 

environments with the body  as the site of the social. Turner (1 9 9 1 )  draws on 

Bourdieu's description of the biological body as unfinished, which allows 

ageing and disability to be seen as inevitable and normal (Duncan, 200 7 ) .  

Negative attitudes to age and disability are carried from society to the
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biological individual through the means of Bourdieu's habitus concept, which is 

''[s jystem s of durable, transposable dispositions". These exist within people 

and are passed from person to person through social contact and through 

im itation of others' outward practices. These practices then affect and 

"create" the social (Bourdieu, 1992, pp. 53-65).

It  is in bodily performance of practices where the relationship between 

individuals and larger social structures is most evident. Edwards and Imrie 

(2003) stress the importance of " ... corporeal, embodied experiences of 

everyday life" which are revealed through activities which are integral to 

habitus such as "... ways of talking, of moving, bodily deportment, and 

general demeanour". These practices are performed and become "the basic 

stock of knowledge that people carry around in the ir heads as a result of living 

in particular cultures or subcultures" (Cunningham, 1993: 1). For people with 

disabilities, and particularly people who become disabled, practices will require 

re-orientation and relearning, and having to re-orientate themselves in social 

fields that suddenly increase in dominance in the ir lives, such as the field of 

medicine. Foucault has noted the historical tendency for bio-medical discourse 

to take control and act upon bodies "... to eliminate defective individuals" 

(1978, p. 54) and thus to promote a discourse of disabled bodies as "bodies 

w ithout value" (Edwards and Im rie). These discourses are not fixed but, as 

Edwards and Im rie note, are "subject to context-specific interrelationships 

between bodily expression and social structure and agency" (ibid.). Social 

practice theory avoids the pit falls of examining interrelationships between 

people and other people, and people and the environment, as solely based on 

biology -  in particular biological deficiency - or as based on socially 

constructed relationships. I t  collapses the Cartesian dualism of m ind/body, 

and facilitates an understanding of embodiment both as a way of knowing and 

a way of being (ibid.).

Through social practice embodiment is construed both as a way of knowing, 

and a way of doing. That is, people demonstrate their knowledge through 

their actions and the things that they demonstrably do. I f  buildings are 

considered as sites of multiple doings from an array of practitioners,'they 

consolidate practices and create a stable cultural condition. Practices 

reproduce attitudes and ideas through activities and thus creating a building 

embeds knowledge and attitudes through the practices of designing and
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constructing. The idea of knowledge embedded in building features and 

objects is most clearly evoked in the related field of Actor Network Theory 

(ANT) where objects and building features are accepted as having equal 

agency to people. Knowledge in ANT is a result of "ordered networks of 

heterogeneous materials" (Law, 1992, p. 2). Networks "... are composed not 

only of people, but also of machines, animals, texts, money, architectures -- 

any material that you care to mention" (ibid.). The building, or a particular 

building setting, becomes an active agent in an intersubjective conversation 

between bpdies and places which ANT views as networks of interaction.

Latour (2008 ) and Johnson (1988 ) both illustrate subjectivity and morality 

embedded in "nonhuman delegates" used in buildings, through accounts of 

walls and door-closers. In particular they recount the shifting or displacement 

of characteristics between human and nonhuman actors -  in the case of 

Johnson's door-closer, the particular character and mood of a porter is 

replaced with a particular action of a door-closer, and those who understand 

the mood of the door-closer " ... will safely pass through the slamming door at 

a good distance from one another; visitors, unaware of the local cultural 

condition, will crowd through the door and will get bloody noses". This 

illustrates the encounter with a "stable" network by someone from outside, or 

someone from the margins. Scott et al. (2012) employed ANT to analyse how 

showering could become a more sustainable activity. In the study, the practice 

of showering was deconstructed into all the elements it is comprised of, and in 

partnership with participants alternative ways of rebuilding this "network" 

were explored and discovered , some involving less water, and even no water 

at all. The study of building construction through a social practice lens has 

been the focus of a number of recent studies (Pink, Tutt, & Dainty, 2012)

Ingold points out that the theory of social practice and Gibson's ecological 

perception have in common an insistence on "... re-embed[ding] perception 

and cognition within the practical contexts of people's ongoing engagement 

with their environments in the ordinary course of life" (Ingold, 2002, p. 167). 

Ingold (ibid.) is struck by the consistency of this viewpoint with the 

phenomenological perspective, which highlights the dialectical relationship 

between body to place, thereby dismissing the notion of activity as 

decontextualized, and instead favouring the notion of participation, or practice. 

He emphasises the importance of pursuing phenomenological methods of
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research in order to access this situated experience, similar to ideas of 

relational space which White (1999, pp. 57-96) describes through physical 

attributes, use and ambience and its historical significance. By accessing the 

lived experience of buildings one can understand these interrelations, and 

make visible some of the invisible processes that produce them (Scholz & 

Realini, 2012). Phenomenological approaches and explorations of relational 

space to lead toward a fuller understanding of UD in buildings will be explored 

in section 4.2.

3.5.2 Capability tiieory
The idea of "equal opportunity" has become increasingly associated with how 

UD should be conceptualised (Lid, 2013), and represents a social level 

characteristic of UD. This idea most influentially described by Rawls who fe lt 

tha t "social and economic inequalities are only just if they result in 

compensating benefits for everyone, in particular for the least advantaged 

people in society"(Rawls, 1999) -  the converse view might best be contained 

in John Locke's idea that only through effort should benefit be accrued by an 

individual, regardless of capability. Building on Rawls, Sen (1992) proposed a 

consideration for "capabilities" which could reflect " ... a person's freedom to 

choose from possible livings" or the "freedom to lead one life or another." The 

link from goods or service to happiness in Sen's model is mapped by Clark 

(2006) as follows:

Commodity Capability (to function) -> Function(ing) Utilijiv'(e.g. happiness)

Capabilities are the most satisfactory way of looking at equality as a political 

goal (Nussbaum, 2001), taking account of personal factors, and the highly 

diverse needs people have to allow them to function in a fundamentally 

satisfactory way. These should not be reduced to a request for "special" 

accommodation, but rather to an holistic framework for accommodating needs 

tha t a state can formulate (ibid.). One example given by Sen is of a person in 

a wheelchair who will require extra resources associated with her individual 

circumstance. The cost of this could be spread through society by setting a 

base level of mobility and access to services that all citizen must be entitled to 

if they so wish (Sen, 1980). Based on this concept, Nussbaum creates a list of
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"Central Human Capabilities" (see Table 6 )  which provide a loose, subjective 

foundation that combines the:

terrain covered by both the so-called "first-generation righ ts " (political and civil 

liberties) and the so-called second-generation rights (economic and social 

righ ts )" which collectively cover the needs to live, not a t the level o f bare 

survival, but well (Nussbaum, 2001).

According to Nussbaum, her framework and definitions are loose and 

changeable. However, echoing similar criticisms of the PUD, Nussbaum's 

C apab ilities  have been criticised for the relative lack of change since their first 

appearance in 1990 (Clark 2006; see also Gough 2003b; Yamamori 2003).

Table 6 : Martha Nussbaum's Central Human Capabilities (Nussbaum 2 008 )

Life Being able to live to the end of a human life of normal length; not dying 

prematurely, or before one's life is so reduced as to be not worth living.

Bodily Health Being able to have good health, including reproductive health; to be adequately 

nourished; to have adequate shelter.

Bodily Being able to move freely from place to place; to be secure against violent

Integrity assault, including sexual assault and domestic violence; having opportunities for 

sexual satisfaction and for choice in matters of reproduction.

Senses, Being able to use the senses, to imagine, think, and reason—and to do these

Imagination things in a "tru ly  human" way, a way informed and cultivated by an adequate

and Thought' education, including, but by no means limited to, literacy and basic 

mathematical and scientific training. Being able to use imagination and thought 

in connection with experiencing and producing works and events of one's own 

choice, religious, literary, musical, and so forth. Being able to use one's mind in 

ways protected by guarantees of freedom of expression with respect to both 

political and artistic speech and freedom of religious exercise. Being able to 

have pleasurable experiences and to avoid non-beneficial pain.

Emotions Being able to have attachments to things and people outside ourselves; to love 

those who love and care for us, to grieve at the ir absence; in general, to love, 

to grieve, to experience longing, gratitude, and justified anger. Not having one's 

emotional development blighted by fear and anxiety. (Supporting this capability 

means supporting forms of human association that can be shown to be crucial 

in their development.)

Practical Being able to form a conception of the good and to engage in critical reflection 

about the planning of one's life. (This entails protection for the liberty of
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Reason conscience and religious observance.)

A ffilia tion Being able to  live w ith  and tow ard others, to recognize and show concern fo r 

o ther human beings, to engage in various form s o f social in te raction ; to  be able 

to imagine the situation o f another. (Protecting th is  capability  means protecting 

ins titu tions  th a t constitu te  and nourish such fo rm s o f a ffilia tion  and also 

pro tecting the freedom  o f assembly and political speech.)

Having the  social bases of se lf-respect and non -hum ilia tion ; being able to be 

treated as a dignified being whose w orth  is equal to  th a t o f others. This entails 

provisions o f non-d iscrim ination on the basis o f race, sex, sexual orien ta tion , 

e thn ic ity , caste, relig ion, national origin.

O ther Species Having the  social bases o f se lf-respect and non -hum ilia tion ; being able to be 

treated as a dignified being whose w orth  is equal to  th a t o f others. This entails 

provisions of non-d iscrim ination on the basis o f race, sex, sexual orien ta tion , 

e thn ic ity , caste, relig ion, national origin.

Play Being able to  laugh, to  play, to  enjoy recreational activ ities

Control over P olitica l. Being able to  partic ipate e ffective ly  in political choices th a t govern

One's one's life ; having the righ t o f political partic ipa tion , protections o f free speech

Environm ent and association.

M ateria l. Being able to hold property  (both  land and m ovable goods), and 

having p roperty  rights on an equal basis w ith  o thers; having the righ t to  seek 

em ploym ent on an equal basis w ith  o thers; having the freedom  from  

unw arranted search and seizure. In work, being able to work as a human being, 

exercising practical reason, and entering into m eaningfu l relationships o f m utual 

recognition w ith  o ther workers.

Nussbaum's Central Hum an Capabilities has been criticised for their  

vulnerability to subjectivity, relativism, and cultural diversity (Clark, 2006 ;  

Doyal & Gough, 1991 ; Gough, 2 00 3 a ,  2003b ; Hutton, 2 0 1 1 ) .  Gough and 

Doyal proposed an alternative  Human Needs Theory approach Doyal (Doyal & 

Gough, 1 9 9 1 ) ,  feeling a far more objective and prosaic set of measures was 

required. They derive two basic universal human needs: human health and 

personal autonom y (Gough, 2 0 0 3 b ) ,  which begin to resemble the  hierarchical 

structure of Presier habitability fram ew ork  (see section 2 .3 ) .  All objects, 

activities and relationships tha t satisfy basic needs they refer to as "satisfiers". 

The conceptual bridge from need to satisfier is spanned with a set of Universal 

Satisfier Characteristics th a t apply to all cultures -  Gough (2 0 0 3 b )  gives the
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exam ple of the 2 20 0  calories per day of food energy required by moderately  

active wom en with no other special characteristics. According to Yamamori 

( 2 0 0 3 ) ,  a structural difficulty with Doyal & Gough system is their decision to 

refer to satisfier's related to human differences as " additional needs". Human  

difference are central to both Sen and Nussbaum , and Nussbaum's extends  

the capability concept to envelope the  issue of disability (2 0 0 6 ,  2 0 0 9 ) .

P A R TIC IP A TIO N LIBERATIO N

U N IVERSA L
GOAL

BASIC N EED S  
An optimum' 
level of:

IN TE R M E D IA TE  
N EED S  
A m inopf 
level of:

SO C IETAL  
PR EC O N D IT IO N S: 
FO R NEED  
SA TISFA C TIO N

1 r

Physical
health

Autonomy 
of agency

Critical
autonomy

Cross-cultural
education

S P E C IF IC  S A TIS F IE R S

Critical participation in 
chosen form of life

Avoidance of serious harm: 
minimally disabled social 
participation

Universal preconditions: 
Production 
Reproduction 
Cultural transmission 
Political authority

Preconditions for optimisation: 
Negative freedom: civil political 

rights
Positive freedom: rights o f  

access to need satisfiers 
Political participation

Adequate nuinlional food and water
Adequate protective housing
A  non-hazardous work env ironnient
A non-hazardous physical environment
Appropriate health care
Security in childhood
Significant prim ary relationships
Physical security
Economic security
Safe birth control and child-bearing
Basic education

Figure 18 : Doyal & Gough's Human Need Theory concept and structure (Doyal & 
Gough 1991}

Sen's capability concept appears to share a conceptual base with the ICF  

theory of functioning -  Sen's interrelated "functionings" tha t consist of 

"beings" and "doings" echo the  ICF definition of "activities" and "participation". 

The intention of the capabilities approach is recognisable to UD theorists, a
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point explicitly made by Lid (2012, 2013) which provide a readymade 

"...concept that recognizes embodiment and vulnerability as universal 

categories on an ontological level." The sense of an environment that holds 

the potential for all individuals to achieve the levels of social participation that 

they desire is analogous to the aims of UD laid out by Story et al. (1998). The 

PUD lose sight of this generosity by their tendency to be mechanistic and 

focused on ergonomic qualities. For this reason evaluation systems based 

solely and directly on those principles are in danger of missing essential 

elements of UD.

3.6 Summary

This chapter aimed at exploring the identity of the "user" within the UD 

paradigm. A primary aim of evaluation is to locate values, and the needs of 

users are paramount in UD theory. By exploring who architects are thinking of 

when they design, the fallacy of the "norm al" user was uncovered, and the 

ever changing characteristics of the lived body was revealed. The disability 

experience can be a source of insightful critique for how building settings 

present problems for a universal constituency, all of whom are likely to 

encounter what Froyen (2012) terms "disabling situations". This 

representation of disability prioritises complex embodiment (Siebers, 2008), 

which like cultural models of knowledge recognises the embodied experience 

of disability as a source of expertise to uncover marginalising characteristics of 

buildings. There are a limited number of evaluation approaches which 

explicitly represent the user experience, including the Enabler and Froyen's UD 

patterns. Both approaches create categories of user experience, described as 

impairments or activities. I t  was demonstrated tha t neither moves far beyond 

the impairment experience, or create a meaningful conceptual model of user 

experience that can be easily translated into a legible format.

The dimensions of the user experience were described from the point of view

of perception and sensory processes as a unified component that describe the

whole embodied experience of "discovery" in buildings. There was a difficulty

in using this as a conceptual model in UD, because of the large degree of

overlap between different sensory systems. Traditional categories of ability
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are less representative of the experience of interacting with a building, but 

result in more distinct categories. The most comprehensive and conceptually 

clear categorising system for human ability is the ICF. The ICF also creates a 

useful mechanism for looking at the user experience and the environment as 

inseparable aspects of activities and participation, introducing a social and 

contextualising element which has been gratefully received by UD theorists.

The theory of social practices was described to offer a separate conceptual 

paradigm for conceiving of user "doings" and how they can be interpreted to 

understand the social environment. Social practice theory channels the bodily 

capability, intention, mental processes, memories, and knowledge of users as 

aspects of their interactions, all of which collectively ascribe meaning which 

can be interpreted from practices. Capability theory was examined for its 

potential to offer a base level of functioning that all people must be supported 

to achieve. Through a number of different frameworks, it suggested ascribing 

a basic level at which all people should be capable of participating in society.

I t  offered a social matrix which UD fits into as an activating element.

Having outlined the dimensions of the multiple identities which describe a UD 

user in this chapter, and having described the theoretical dimensions of UD 

thinking in chapter 2, chapter four reviews how these elements coalesce in 

different evaluation theories and methods.
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CHAPTER 4 : Theories and 

Practices of Universal Design 

Evaluation

4.1 Introduction to evaluation practice

This chapter reviews theories of evaluation that have relevance to UD, 

and investigates how these theories can be applied through instruments 

and methodologies. Evaluating finished buildings and built spaces is 

still an uncommon activity by practicing architects (Hadjri & Crozier, 

2009), although increasingly environmental psychologists (Wicker,

2002; Zimring, 2002) and ethnographers (Rebano-Edwards, 2007) have 

been undertaking these tasks. It  is, according to sociologist Judith Blau 

(1987), a more difficult task in buildings than in the medical or legal 

profession, where the professions are knowledge-based, as opposed to 

the skilled based approach of architecture. Collins (1971) suspects that 

the rejection of historical precedents associated with modernism has 

much to do with a reluctance to revisit and evaluate past projects.

While Jencks (1968) accepts that evaluation plays a part in the 

architectural profession he sees a tendency toward evaluating against 

architectural fashions rather than established universal criteria. The 

difficulty with a criteria-based approach is the need to measure a design 

on a number of different levels simultaneously. Producing architecture 

involves a complex range of decisions which cannot be defined as "true 

or false" but only as "good or bad" (Rittel & Webber, 1973) which 

makes quantification difficult. In this landscape, there are a large 

disparity amongst interested parties, each equipped to draw very 

different conclusions on the same artefacts (Rittel & Webber, 1973),
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In the next section a range of theoretical approaches to evaluation is 

described, and separate evaluation theories will be categorised and 

analysed for their overlap with UD values. Section 4.3 then contains an 

overview of the various methods and instruments for applying these 

theories. This is followed in section 4.4 by a review of strategies for 

rating buildings, both in a UD context and in related building contexts. 

Section 4.5 examines how this information can be represented, and 

thus translated into something from which most people without expert 

knowledge can glean the relevant information. The chapter concludes 

with a summary.

4.2 Theories of evaluation in the universal design
paradigm

Within the  building environm ent, there  is a wide range of theoretical or 

philosophical approaches to evaluation, each with their own epistemological 

base. These range from technical investigations, which rely on positivistic or 

deterministic understandings based on universal ideas of knowledge and 

agreed understanding, to phenomenological approaches w here knowledge  

about buildings derives from subjective experience (Heylighen, 2 0 1 3 ) .  A third  

approach to understanding knowledge is the cultural model, where knowledge  

emerges from interactions between culturally specific groups (W ane, Kempf, & 

Simmons, 2 0 1 1 ) .  Different evaluative  theories can contain aspects of all three  

perspectives, especially those theories tha t a ttem p t to tackle the complicated  

problems of buildings and the "wicked" problems they pose (Rittel & Webber, 

1984 ).  Classifying evaluative theory thus poses a problem. As a first step, 

Table 7 compares the qualities of different ways of understanding knowledge, 

based on Froyen's interpretation of Devlieger's models of disability (Froyen, 

2012 , p. 4 6 ) .
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Table 7 : Comparison of d ifferen t models of knowledge atta inm ent, adapted from  
Froyen (2 0 1 2 , p .46)

Objective Constructive Cultural Combinatory
approach approach approach approach

Cross

Model of 
Analysis

Medical Social Model Cultural model
tabulation of 
social and 
analytical 
approach

Structure of 
knowledge

Fixed, measureable Changeable
Transformation
al

Created through

Coexistence 
of structural 
realities

Knowledge a

Location of 
knowledge

Independent of 
social action; Based 
on the individual

Created through 
social interaction

interaction with
alternative
culture,
representations

sum of
universal and
constructed
truths

Always needs

Reliability of 
knowledge

Fixed
Constant state of 
revision

Constant state 
of revision

to be queried, 
some
knowledge 
relied upon

Real world/life
Explanation Natural Sciences Social Science Humanities

Recognises

world
situations

Can validate

Strengths Replicable
Sensitive to 
context

areas of 
expertise in 
different 
identities

objective 
facts with 
real-life 
experience

Ambiguity

Shortcomings
Can disregard real- 
world contexts

Can ignore aspects 
of embodiment

Can emphasise 
difference

when
resolving
conflicting
findings

Approach Technical Justice Critique Multi-faceted

Waldner (2004 ) identifies a number of approaches to planning evaluation, but 

only two distinctive theoretical approaches, which he terms "Big E" and "Little 

e". "Little e" evaluation equates to a pragmatic approach to evaluation, based 

on housekeeping tasks, and on procedural matters. Big E evaluations are 

more philosophical, asking questions about the type of communities that result 

from design approaches. In a sense, UD evaluation as a whole can be 

classified as "Big E", as it is based on an holistic community model, a
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community in which each person has an equal opportunity of access (Lid, 

2013). Sanford (2009 , 2012) differentiates between evaluations that explore 

actual and potential need, which offers a means to explore distinct evaluative 

approaches.

In order to explore the different theory base of evaluation approaches, the 

wider classification approach employed by Olascoaga (2003 ) forms the 

structure of this section. These include "semantic theories", which look at the 

relation between signs and the things being signified, and "syntactic theories" 

which examine how signs are structured in particular settings in order to 

communicate particular meanings. "Ecological Theories" are derived explicitly 

from the ecological psychology perspective, which posit a unified theory of 

people within their environment as an explanation for behaviour. Normative 

theories" describe evaluation theories that advance an ideal or utopian end 

point, usually based on a set of rules. "Cognitive theories" derive evaluative 

theories from correspondences between mental processes and the 

environment, based on ideas from cognitive science. In reality evaluation 

approaches and methodologies will in practice straddle evaluative theories, but 

this classification is intended to differentiate the main objectives represented 

by each theory.

4.2.1 Ecological theories of evaluation
Ecological theory derives from the ecological psychological model and " ... the 

proposition 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 

being {indissolubly body and m ind) in its environment" (Ingold, 2002, p. 166) 

[italics added]. The (con)fusion between people and their environment has 

led to humans now being identified by some ecologists not just as a species 

but as a new geological age, which the ecologist Eugene Stoermer terms as 

the "Anthropocene". Gibson's role in outlining an ecological psychology has 

been discussed (see section 3 .4 .1 ) ,  and this section turns to evaluative 

theories that have been applied, or are applicable, directly to buildings. A 

review of UD literature begins to reveal the influence of Lewin, Lawton and 

Nahemow who are the touchstones for a theoretical basis for many UD 

evaluations.
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Lewin's life space
The social psychologist Kurt Lewin used the concept of Life space to describe 

the whole range of experience of an individual or a group (Lewin, 1951). It 

encompasses "the sum total of the behavior of individuals as they exist in their 

environments: [t]he  whole nine yards" (R. V. Levine, 1997, p. xvii). An 

individual's life space is definable principally by "spaces of free movement", 

although movement in this sense is defined by Lewin to include "not only 

bodily locomotions but, above all, social and mental "locomotions"" (R. V. 

Levine, 1997, p. 5). These spaces are bounded by regions made inaccessible 

due to either a lack of ability on the part of an individual, or to social 

prohibitions (taboos).

Lewin's theory places behaviour as a function of the person and the 

environment. Within psychology this represents a transactional approach: 

tha t is, where the person and the environment represent an indivisible whole. 

In this it comes close to the ecological psychology perspective of Gibson 

(1986). For Lewin, spaces of movement were important offered spaces for 

autonomy and independence, and allowed people to participate at a level that 

benefited all of society, or the organisation. This close relationship between 

people and the ir environment served as an important theoretical grounding for 

later models of disability, and hence the approach of UD which situates 

disability either wholly in the environment or in the interstices between 

personal capability and the "affordances" offered by the environment.

Nahemow & Lawton's Ecological Theory of Adaption and Ageing

A brief review of UD literature reveals the influence of Lawton and Nahemow 

(cf. D'souza, 2004; Demirbilek & Demirkan, 2004; Iwarsson, 2003; Meyers, 

Anderson, Miller, Shipp, & Hoenig, 2002; Sanford & Bruce, 2009; Wahl, Fange, 

Oswald, Gitlin, & Iwarsson, 2009). Nahemow and Lawton's theories build on 

Lewin's (1951) model described in the previous section, appending his life 

space model to Murray's (1947) concept of environmental press (the influence 

of the environment on disability) and White's (1959) model of competence 

(the ability of a person to carry out an activity) and amending it to portray 

behaviour as an interaction between the person and the environment (cf. M.P.
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Lawton, 1 9 9 0 ) .  Tlneir "ecological theory of ageing" (N ahem ow  & Lawton,

197 3 )  identifies the importance of "m oderately  challenging" environmental  

press -  building settings which do not overwhelm an individual, but which 

neither allow her adaption to manifest itself in lethargy and below-capacity  

participation. There is a balance to be found between the  level of press and 

the competence of the individual. This is represented in their diagram  

reproduced in Figure 19 (N ahem ow  & Lawton, 1 9 7 3 ) .  Their main divergence  

from Lewin is a m ovem ent from a transactional perspective toward an 

in teractional perspective, w here the person and environm ent are evaluated as 

discrete entities, with a causal relationship between the entities. Although  

Lawton in particular oscillated between the transactional and interactional 

perspective throughout his writings (cf. Wahl & Weisman, 2 0 0 3 ) ,  he tended  

toward an interactional perspective:

Although person and environment form a unified system where what is inside is 

philosophically inseparable from what is outside, for heuristic purposes, it is 

necessary to speak of, and attem pt to measure, them separately (Lawton,

1998, p. 1).

H IG H Negative 
offecf 
Maladaptive 
betiavior I

Positive affect i 
Adoptive behavior I

■o

(J OlO

f  I 
0,1UJ

o Negative offect 
Volodoptive behovior

LOW
WEAK STRONG

ENVIRONMENTAL PRESS

Figure 19 : A Graphical representation of Nahemow and Lawton's ecological theory of 
adaption and ageing (1 9 7 3 )
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Lawton (ibid.) uses heuristics to describe the environment through three  

distinguishable functions, which for he identifies as m aintenance, stimulation  

and support. Maintenance refers to the role of predictability in an 

environment; stimulation  refers to a complementary need for a break from 

predictability; and support refers to the affordances buildings offer to 

compensate for a reduction in competencies. Predictability and supportive 

roles in particular have been pursued as the subject of evaluation by Passini 

(1996 ),  Sanford (2012 ),  Steinfeld (1979) and Afacan (2009 ).  Lawton (1983)  

tries to contextualise the environmental perspective by placing the person- 

environment transaction within a larger universe of meaning. His 4-quadrant 

quality-of-life model offers such a set of explanations and consists of; 

objective environment; perceived quality of life; psychological well-being; and 

behaviour. Person-environment transactions underscore the foundation of all 

four sectors (ibid.).

Gitlin (2003 ) refers to Lawton's as the only Quality of Life model that  

integrates both objective and subjective aspects of environments, measuring 

as it does the evaluation of environmental attributes such as safety, 

orientation, way-finding, support of functionality, comfort, security and 

personhood. However, Gitlin (ibid.) criticises the fact that the Lawton and 

Nahemow model does not offer a precise and calibrated measurement strategy 

that can disclose linkages between people's behaviour and the environments  

they occupy.

Person-Environment fit (P-E fit)

The concept of "fit" was proposed by Christopher Alexander as a way of 

describing the relationship between form and context (1964 ).  For Alexander, 

"form" constitutes the articulation of a designed artefact, and "context" can be 

defined as "... that part of the world which puts demands on this form; 

anything in the world that makes demands of the form is context . Fitness is a 

relation of mutual acceptability between these two" (Alexander, 1964, p. 19). 

The concept of fit has been applied more specifically to mean the match 

between person and environment, or P-E fit, and employed in a number of 

evaluative approaches, particularly in the domain of occupational therapy and 

rehabilitation. Fit is a dialectic or correspondence between these two elements
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- the person and the environment. The person side of the equation is 

represented through physiological and psychosocial aspects (Webb, Williams,

& Smith, 2011, p. 43 .2 )  and Lawton's theory (which is elsewhere described 

within the P-E fit family (cf. Sanford & Bruce, 2009), causes the environment 

and person to be examined as discrete entities, in line with Alexander's 

advocacy of treating "isolable subsystems" separately (Alexander, 1964, p.

42). The environment is divided generally between physical and cultural 

realms, which look at the articulation of the features of the environment as 

well as the values and cultural constructs such as family, community and 

expectations.

The assumption of P-E fit is that environmental affordances must match the 

individual's ability:

environmental barriers independent o f person-based competencies have only a 

lim ited influence on disability-related out-comes. Instead, the role o f the 

environment is better understood and is more apparent when considered in 

conjunction with the coexisting functional capacity o f the person (Iwarsson, 

2003)

Traditionally, physiological aspects have been easier to quantify, and 

therefore more commonly applied to evaluative models including Steinfeld's 

(1979) Enabler. What many models fail to access is the internal interaction 

between personal factors and the internal interaction between environments

Disablement Process Model
The Disablement process model was proposed by Patrick (1997 , p. 259) to aid 

the exploration of disability outcomes for individuals as part of his model of 

health promotion for people with disabilities. I t  was developed by Verbrugge 

and Jette (1994) to map the stages from diagnosis of pathology to disability or 

functional limitation. For Verbrugge and Jette, the difference between 

functional limitation and disability can be labelled as p o te n tia l versus a c tua l 

performance. Functional limitation refers to capability while disability is 

situational, based on real life experience. Their approach locates disability in 

the "gap between person and environment" (ibid.), addressed both by 

increasing capability or reducing the situational demand on a person. Demand 

is reduced variously through (1) accommodating activity (changing practices);

96



4 Theories & Practice of UD Evaluation

(2) environmental accommodations (more supportive building features); (3) 

psychological coping (learning to live with and accept changes in embodied 

situations); or (4) external supports (personal assistance/special equipment). 

This is a socio-medical person-environment perspective (ibid., plO ), influenced 

by Lawton's approach where "environmental aspects are not emphasized" 

(1983).

INTRA- & EXTRA-INDIVIDUAL 
FACTORS THAT AFFECT DEMAND-.
Modifications o f Built, Physical, & Social Environmeni 
Activity Accommodations (what, how, how often, how long)
External Supports (penonal assistance, special equipment)
Psychosncial Attnbutea & Coping

i..................................
TASK ENVIRONMENT: DEMAND

PATHOLOGY *  IMPAIRMENTS----------- ^  FUNCTIONAL--------- > ^ '  DlSABILTrY
UMITATIONS

PERSON: CAPABILITY

INTRA- &  EXTRA-INDIVIDUAL 
FACTORS THAT AFFECT CAPABILITY: 
Medical Care & Rehabilitation 
Medications A  Other Dieiapeutic Reyimens 
L ifo ty le  & Behavior Changes

Figure 20 : Disability Process Model conveying disability as a gap between capability  
and dem and, from  Verbrugge & Jette (1 9 9 4 )

There are four planes of outcomes -Disabling Outcomes, opportunity 

outcomes, Total Environment outcomes, and Quality o f Life outcomes. Each of 

these "planes" is described through a progression from disease or injury to the 

restriction in activity that results. The Disabling Process plane describes the 

progression as follows:

pathology ^  impairment functional lim itation -^activ ity restriction/disability

The Opportunity plane "represents the interaction between the total 

environment of the individual at his or her particular stage of life course, and 

the disabling process", and links Disability Outcomes to lifeworld situations like 

self-sufficiency, equality of status, or full community participation. Total 

Environment relates a person's biological structure and personal aspects 

(including race, gender and age) alongside lifestyle, and health or social care
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systems, and relate these to the physical and social environm ent. The final 

plane, Q uality  o f  Life, is an outcome generated by people's subjective analysis 

of the ir own life achievements within a specific cultural milieu, and relates it to  

their ambitions and expectations. Quality of Life is contingent for Patrick (ibid.)  

on the other three planes.

Total Environment
& points ot 
inlorvontoo

Care

Opportunity

Tl>e Disabling Process

Impairmer)!

Figure 21 : Health promotion model for people w ith disabilities (Patrick, 1997}

Verbugge and Jette focus on investigating the role played by the environm ent  

in the  process of disablement. Their approach does not, however, contain a 

process for looking at links between the articulation of an environm ent and the  

potential consequences for embodied experience, something which Nahemow  

and Lawton's com petence-environm ental press model succeeds in addressing. 

Wahl and Weisman (2 0 0 9 )  argue tha t the DPM needs a wider range of quality 

of life indicators. They point to a fu rther problem with the methods employed  

for gathering usable data and question w hether one can, for instance, describe 

built, physical and social environments, through the results of a personal 

interview. By focusing solely on an individual user, Wahl and Weisman (ibid.) 

contend that blind spots em erge in the overall understanding of the situation.
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4.2.2 Normative theories of evaluation
Norm ative theories are based on how things should be and w hat is right or 

wrong -  generally considered in opposition to descriptive (or fact-based)  

theories. Usually norm ative theories posit how people should behave, which 

equates in the  built environm ent to evaluations based on the  particular 

qualities th a t buildings should contain in order to determ ine good behaviour. 

The history of architecture is awash with exam ples of utopian visions, and 

there  is continuous evidence of a deterministic undercurrent tha t runs through  

architectural thinking. Certainly, a num ber of UD approaches can be described 

as norm ative to the extent tha t they m ake a determ ination of w hat constitutes  

"value" in architecture (Heylighen & Bianchin, 2 0 1 3 ) .  These determinations  

can often be based on requirem ents and criteria tha t must be set. The  

question is w hether "value" em erges from an analytical process, or w hether  

value em erges from "the cultural preferences of consumers" (Hornborg,

2 0 0 3 ) .  W hichever source is chosen, the norm ative  approach sets definite  

boundaries: "Until you know what you want you can't get anyw here  at all" 

(Lynch, 1980b , p. 22 ) .

Evaluation based on standards

The rules-based approach of using existing standards and guidance is a 

com m on underpinning for UD or usability evaluation, and conforms to a 

rationalist, norm ative approach. A num ber of more recent guidance  

documents acknowledge a theoretical grounding in UD (CEUD, 2012 ; DoEHGL, 

2 0 1 0 ;  Standard Norge, 2 0 0 9 ) .  In particular, this tends to be the  basis for 

self-evaluation (see section 4 .3 .6 )  carried out by architects throughout the  

process of design. In ternational standards (such as the  International  

Standards Organisation, (cf. ISO , 2 0 1 1 )  )and supra-nation standards (such as 

EU guidance and directives (cf. Ginnerup, 2 0 0 9 ) )  influence the  content of 

national guidance, but the guidance used habitually in architectural practice, 

or referred to by other interested parties, is the national level guidance itself. 

The specific advice varies between constituencies, although the  structure and 

general philosophical content is often roughly the same, particularly when  

looked upon as an historical pattern.
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The earliest recognisable guidance in this area appeared in the US during the 

1960's, and was concentrated mainly on requirements for wheelchair users, 

which became roughly the international norm for the next 40 years 

(Goldsmith, 2001). Since then there is an apparent widening of the range of 

users whose needs are addressed by guidance including advice on the 

incorporation of wayfinding strategies (see section 4 .2 .3 )  and other orientation 

supports across visual, auditory and tactile modalities. While guidance 

between different national constituencies varies, strong correspondences 

between the metric properties advised can be seen overt im e. An evolutionary 

logic is apparent; the more recent the guidance, the wider the range of user 

needs addressed, and the greater the spatial accommodations that are 

advised to be made for people manoeuvring and navigating in buildings. In 

Ireland, for instance, the guidance used by architects in practice is Part M: 

Access and Use of the Technical Guidance Documents to the Building 

Regulations, last revised in 2010 (DoEHGL, 2010), which corresponds strongly 

with advice outlined in the British Standards document advising on design 

approaches for meeting "the needs of disabled people" (BSI, 2009).

Evaluations based on checklists underpinned by American with Disabilities Act 

Architectural Guidance is relatively common (Adaptive Environments Center 

and Barrier Free Environments, 1995; Barrier Free Environments, 1990; D. 

Levine, 2006; Sandler, 2009) (see also section 4 .3 .3 ) .  The closest Irish 

example of the Disability Access Certificate was described in section 1.2.3 and 

forms part of the process of procuring consent for constructing a building. The 

method of evaluation amounts to a written description outlining how guidance 

has been incorporated throughout a building, and in the approach to the 

building.

A number of commentators have expressed a suspicion of the validity of 

knowledge stated as correct within standard documents and guidelines (Imrie, 

2012; Sanford, 2009). The nature of the discussions on standards committees 

is one of negotiation between parties with different interests, either 

representing different groups or commercial interests. Similarly, advice that 

has not been validated can pass unchecked -  Goldsmith (1997 ) describes the 

example of the long-standing guidance on the 1:12 ramp that emerged from 

Tim Nugent's University of Illinois study using a sample of young and 

physically fit wheelchair users. Similarly, Pheasant and Haslegrave (2003)
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describe the random determinations that set the industry standard for the 

height of worktops in kitchens.

However, there is scope to explore in inventive ways the undeniable breadth 

of knowledge contained in standards. In section 3.4 .2  it is argued that by 

deconstructing the information in this source and re-categorising it, new ways 

of relating UD knowledge can emerge. This requires carefully selecting the 

criteria that can demonstrate aspects of UD quality that designers and building 

users can easily empathise with. This will be a key aspect of the research 

methodology described later in chapters 5 and 6.

Theories of Good City Form

Lynch's investigations of city design have had a strong influence on how 

building qualities are judged (Afacan & Erbug, 2009; Danford & Tauke, 2001;  

Passini, 1984). In evaluating what good urban design is. Lynch (1981)  

focuses on testing the direct connections between human values and spatial 

forms. Lynch rejects notions of an ideal city, rather concentrating on how 

cities perform, which he defined through five "performance dimensions" -  

vitality; sense; fit; access; and control (Lynch, 1981, p. 5). Vitality describes 

the "fundamental biological performance of human beings", supported by 

factors such as ambient conditions of air quality and temperature, and human 

essentials such as water and food. Sense is the degree to which places can be 

perceived and organized in the mind, and how this is connected to other 

meanings people hold. Fit recalls Alexander's concept, and is based on how 

the city matches the way people want to act or practice, whether their 

preference is in sleeping, eating or moving. "Fit" is a cultural as well as a 

biological requirement based on, for instance, what constitutes adequacy in 

terms of the spaces in houses. /Access refers to the requirement of a good city 

to support access to many things -  "... to services, to other people, to 

information, to different kinds of places" (ibid.). I t  is not just about 

accessibility to things, but the degree of choice and diversity that is offered, 

both the social and psychological as well as the infrastructural capability to 

access places and things. Control refers to the degree of responsibility the 

people who use or who reside in an environment have over it and "how well
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informed they are in that control, and how stable that control is" which Lynch 

sees as "the root of the justice and satisfaction of any place" (ibid.)-

The measures Lynch uses for assessing these performance dimensions are 

"efficiency" and "justice"(ibid.). "Justice", in particular, resonates with UD 

thinking as it refers to the who -  "who gets the fit, who gets the access?" In 

particular, this can be seen to equate to the "equality" principles at the heart 

of UD philosophy. Of the five performance dimensions, "sense" is described 

in greatest detail by Lynch, and it is this has had the most significant practical 

influence on how UD is understood and examined in building. Lynch's 

dimension of sense unpacks both spatial and non-spatial values, which Lynch 

views as inter-dependent. The spatial aspects of sense -  particular those 

which look at the structure of how people form mental images of spaces and 

the linkages between spaces, falls into the category of cognitive theories in 

this chapter and is dealt with separately (see section 4 .2 .3 ).

4.2.3 Cognitive Theories of evaluation
Cognitive theories of evaluation are focused on the process of how knowledge 

present in the articulation of a building is organised by the mind. In cognitive 

science there is an understanding that people understand and map space 

using an innate "spatial cognition" or "image" (Lawson, 2005). Cognitive 

psychology describes a "language of thought" (Fodor, 1975) which responds, 

according to Changeaux, to a cognitive spatiality that mirrors our 

environment, having evolved with it (Changeux, 1985; cited by Zeisel, 2001).  

Cognitive theories generally suggest that people confronted with similar spatial 

layouts will make similar decisions based on a "computational theory of the  

mind" (Lawson, 2005, p. 137) through which people automatically systematize 

and classify. The notion of cognitive maps (Tolman, 1948) had a significant 

role in linking cognitivism to spatial analysis, and embedding the environment 

in the study of behaviour. This is the main separating concept that divides 

cognitivism from the more restricted theory of behaviourism, which conceives 

of behaviour purely as stimulus-response, without considering the 

environment or context in the ensuing behaviour (Portugali, 2011, pp. 1 1 4 -  

115). The idea of cognitive maps was developed into a usable methodology in 

built environments by Lynch (1960 ),  as an instrument for exploring how the
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mind creates images of urban spaces, and led to the independent field of 

wayfinding which has become an important focus of UD (CEUD, 2012; Finkel, 

1999; Passini, 1996; Steinfeld & Maisel, 2012). Alexander identifies patterns 

which link behavioural responses to distinct articulations of the built, 

environment.

The Im ag e  of the City

Lynch was interested in pursuing a method for evaluating the legibility of 

urban spaces, which he defined as " [t]h e  ease with which its parts can be 

recognized . . .  a legible city would be one whose districts or landmarks or 

pathways are easily identifiable and are easily grouped into an over-all 

pattern" (Lynch, 1960, pp. 2 -3 ). For Lynch, there are five particular elements 

which render a city legible, and which resonate with the mental images people 

construct of urban spaces. These elements include landmarks, nodes, paths, 

districts, and edges (see Figure 22). There has been a high degree of 

consensus around the accuracy and usefulness of these elements, despite 

some criticism about their accuracy, including from Lynch himself (2007). The 

five classifications are reasonably self-explanatory - paths are physically 

accessible linkages between two points. Edges are linear divisions or 

boundaries between different spaces, such as walls and quay edges (or 

"seams, in the language of Jane Jacobs (1961)). Districts are larger areas, or 

spaces, where people "can go inside of, and which have some common 

character" (Lynch, 1960, p. 66). Districts have a "thematic continuity" which 

can be constructed from "... an endless variation of components, textures, 

spaces, forms, details, symbols, building types, activities, inhabitants, degrees 

of maintenance, topographies" (ibid., p. 67). Nodes are "strategic foci which 

the observer can enter, typically either junctions of paths, or concentration of 

some characteristic". These are spaces where multiple paths intersect. Nodes 

become apparent particularly in syntactical analyses of buildings, such as 

space syntax, and they represent areas where decision making need's to be 

supported by environmental cues (see section 4.2.4). Landmarks, finally, are 

built elements that are prominent within the ir environs. They have the 

capacity to exist at multiple scales -  Lynch discusses brightly painted doors as 

a type of landmark for people living on that street (ibid.).
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Paths Edges Districts

Nodes Landmarks

Figure 22 : The five elements tlia t mal<e a city legible form Lynch (1960)

Legibility is linked to orientation and affilia tion with a place, which Lynch fe lt 

could be investigated in a routine manner,"... despite few remaining puzzles, it 

now seems unlikely th a t there is any mystic " in s tin c t" o f way finding. Rather, 

there is a consistent use and organization of definite sensory cues from  the 

external environm ent" (ibid p3). There is also a sense in Im ag e  o f  the C ity  

tha t strategically organised images o f a city space support or induce feelings 

of well-being in people. The ab ility  to understand the environm ent as a 

complete whole is persistent in Lynch's th ink ing , where a:

... sensually vivid and visually organized world ... does a great deal more than 

allow us to find our immediate destination. I t  gives us a sense o f security and 

balance; provides us with a frame o f reference; gives us the s tu ff o f which 

community symbols are made; deepens and intensifies every experience we 

undergo in the setting (Lynch, 1958; cit. in Ellis, 2010, p. 130).

For Lynch, "c ity  sa tisfaction" is achieved by combinations of these five 

elements "... patterned toge the r to provide a satisfying fo rm " (1960, p83) with 

some groupings capable o f producing a strong and memorable city image "a 

strong to ta l fie ld : dense, rigid, and viv id ; which makes use o f all the element 

types ... w ithou t narrow concentration" (ibid. p86).

At the heart of Lynch's m ethodological consideration was the understanding 

tha t design could be influenced by the way users read and used a place. The 

manner in which th is reading could be structured is a them e returned to a 

number of tim es in his w riting  (Lynch, 1960, 1980a, 1980b, 1981, 2007). The

104



4 Theories & Practice of UD Evaluation

methodological approach he used was field and office interviews and photo 

recognition. He also innovated by setting tasks for participants, including 

drawing maps intended "... to get at the true mental image, so deeply lodged 

in the mind" (Lynch, 2007). The main discovery in Im age o f the City was the 

psychological satisfaction that people found in orientating in an 

environment: "the repeated remarks about the pleasure of recognition and 

knowledge, the satisfaction of identification with a distinctive home place, and 

the displeasure of being lost or of being consigned to a drab environment" 

(Lynch, 2007). This positioning of the user as a fundamental shaper of urban 

form through use -  or practice - was at the heart of theory about how city 

design should be approached pursued by sociologists such as Jane Jacobs'

The Death and Life o f Great American Cities (1961 ) and Michel de Certeau's 

Practices o f Everyday Life (1984 ).  Lynch never progresses his idea of the user 

as a set of individualised beings with diverse attitudes toward the 

environment, but looks instead for observations that can be universalised. His 

later theories, particular his discussion of city design, reinforced the 

importance of local cultural uses of space as a way of understanding how the 

city should develop ( Lynch, 1984: cf. Kaliski, 1999;).  The effect upon UD 

thinking has been significant -  a number of evaluative approaches are built 

upon Lynch's five elements (Afacan & Erbug, 2009; Danford & Tauke, 2001)  

and their presence is visible in any examination of universal design or access 

and use guidelines (Betty Dion Enterprises, 2006; CEUD, 2012; DoEHGL,

2010; Standard Norge, 2009). The philosophical importance of orientation 

which Lynch stresses in his work is strongly linked both to wayfinding, and 

related approaches to uncovering constructions of disabling or marginalising 

situations in buildings (see section 3.3).

W ayfinding

Following Lynch's investigations of the tactics users employ to comprehend 

building environments, the discipline of wayfinding developed a coherent set of 

strategies to implement these observations. This consciously increases the 

legibility, or extends the potential cognition of buildings and built 

environments, to as many people as possible. Wayfinding is a design 

strategy that seeks to support a user's decision making and orientate them in 

a building. According to Passini (1996 ),  "[wjayfinding design concerns all
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features of the built environm ent which are related to the purposeful 

circulation of people and their ability to m entally situate themselves in a 

setting". I t  derives its practical approaches and theory from the "m ental  

processes tha t are involved in purposeful mobility" (ibid., 1 99 6 ) ,  as well as on 

how people represent space mentally, which can be broken down to three  

essential processes- (1 )  decision making; (2 )  decision execution and (3 )  

information processing (ibid., 1 9 9 6 ) .  The information built spaces hold can 

relate to function but also can relate to cues suggesting where a function or 

service is located (Passini, 199 6 ) .  Good architectural design for W erner and 

Long (2 0 0 3 )  is a question of enabling users to elucidate relevant spatial 

information at any point in the structure -  a feature Passini refers to as 

"architectural legibility" (Passini, 1 98 4 ) .  Consistent spatial reference systems  

aid greatly in this regard. Being in a position to observe multiple sections of a 

path concurrently from a single viewpoint, aids in retrieving from m em ory  the  

spatial configuration and interrelations seen from other viewpoints (Presson & 

Hazelrigg, 1984 ).

Passini in particular evokes a hierarchy which has, at the top, the route to be 

traversed, and at the bottom the various "behavioural actions" th a t require  

attention, such as manipulating a door or climbing a stair, and in between the  

decisions that link the higher order and lower order tasks. A general overview  

of relationship between building articulation and the legibility it affords is 

described by Passini in the table reproduced in Table 8.
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Table 8 : Passini's W ayfinding Strategy (1 9 8 4 )

C lear a rtk u la tio n  
and coherent 
grouping o f e x te rio r  
arxJ in te r io r  spaces

Shapinf» s ite  .in d  s e ttin g I jn d s c a p in g ,  b e m iin g  
R oa d w ays , c n tra rK e s /e x its  
P e d es tr ia n  ro u te s  s ide w a lks , p a lh w .iy s

B u ild in g  fo rm  ,ind  
c irc h itp ftu r ; il fp ;ilu re s

B u ild in g  fo rm
B u ild in g  v o lu m e s
P hys ica l s e p a ra tio n  o r  c lu s te r in g  o f 

c o m p o n e n ts  
R o o f des ign  
P la c e m e n t o f  o p e n ing s  

C i.K ld tng  (sk in ) te x tu re s , m a le r ia ls , 
c o lo rs
D e c o ra tio n , o rn a m e n ta tio n

A r t i tu ld l in g  in te n o r  sp a te s P fo g ra m m jl lc  o rg a n iz a tio n  
D e fin in g  spa tia l u n its  
D e fin in g  d e s t in a tio n  zones 

In te n o r  des ign

C reating legible  
circu la tion  systents  
design

F x tc rn . il <ind in lo m .i l  
c ir c u l. it io n

Design  c o n c e p ts  (p a th s , m a rk e rs , n o d e s / 
in te rs e c t io n s , cd ge s /hn ks )

A p p ro a c h  f ro m  s tre e t
R oadw ays
P ark ing
f x te rn a l p a th s  and  w a lkw a ys  
F n tra n c e s  and  e x its  
C o n n e c tio n  to  m ass Ira n s p o r ta t io n

Level c h jn g e  dev ice s E leva to rs  
S ta ircases 
F sca la to rs

In l r r n . i l  tr. in s fM > rt.ilio n M o b i l ity  a ids 
P eop le  m o v e rs  
F ixed ra il system s

In tegra ting  
com  m untcat ion  
systents

In fo rm .rtJ o n  w . iy f in d in g  
d es ign

fn v iro n m e n t . i l  g rap h ics
Sign sys tem s
O r ie n ta tio n  devices
You are th e re  m aps
Real t im e  in fo rm a tio n  d ev ices

The complexity program m ed into a floor plan has an influence on how easily 

navigation can be m anaged (O'Neill 1991 ; W eisman 1981 ; Passini 1984 ).  

O'Neill (1 9 9 1 )  a ttem pts  a quantitative  analysis by calculating the  average  

am ount of paths from any point which require decisions -  the analysis is based 

on an interconnection density index ( IC D ) of the plan layout from specific 

points, which correlate with user-based qualitative evaluations. Wayfinding  

strategies perm eate  most approaches to accessibility, usability and UD in the  

built environm ent, with suggestions for different building settings such as 

entrances, exits, horizontal and vertical circulation e lem ents, as well as 

Lynchian  landmarks as specific anchor points within circulation systems.

Pattern language(s)
Pattern language was developed by Christopher A lexander and his colleagues  

(Alexander et al., 1977 ) as an a tte m p t to describe a vocabulary for building.
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based on com m on-sense principles. I t  is a theory th a t reveals, beneath the  

complex appearance of cities and building environments, a highly ordered  

cognitive approach to a user's method of evaluating cities and buildings 

(Portugali,- 2 0 1 1 , p. 4 9 ) .  To do this, he presents a num ber of empirical studies 

tha t evolved into individual patterns, recorded at every level of building 

setting, "from chair to city". For A lexander there is a strong relationship  

between how space and spatial quality is conceived and how it is manifested -  

patterns are " ...actually there  in peoples' heads and are responsible for the  

way the environm ent gets its structure"(Alexander, 1979 , p. 50 ) .  Each 

pattern is a set of instructions for how to achieve a certain quality in a building 

or a built setting, based on emotional or deep-seated psychological needs 

(Kunstler, 1994 , pp. 2 5 1 - 3 ) .  According to Alexander:

[e]ach pattern describes a problem which occurs over and over again in our 

environment, and then describes the core o f the solution to that problem in 

such a way that you can use this solution a m illion times over, without ever 

doing it  the same way twice (Alexander, 1979, p. 50).

There are specific concerns which are addressed repeatedly in the patterns  

described by Alexander, including the importance of the  sun and sunlight, the  

need for interaction, the need for solitude, for stimulation amongst others, 

which underlined his criticisms of architectural practice. According to Froyen, 

the pattern approach addresses Alexander's concept of fit by designing out 

"disruptive qualities (misfits) ... in the relation between the environm ent and 

users" (2 0 1 2 ,  p. 8 2 ) .  Patterns serve to describe the difference between  

spaces tha t support delight, and those tha t have observably incoherent 

patterns: Alexander confronts this difference with the term s "aliveness" and 

"deadness". The difference between the two can be subtle -  a fence could be 

either "dead" or "alive" depending on its transparency, but also depending on 

the quality of its articulation. Patterns with qualities of "alieveness" have  

stability, much like the stability of network of interacting elem ents that are the  

focus of ANT analysis (see section 3 .5 .2 ) .  For Alexander, patterns that were  

"alive" could influence and stabilize intersecting and adjacent patterns. 

Conversely, "dead" patterns had an infectious character tha t could spread 

instability. Creating patterns requires an identification of functional and 

structural constraints, and a process for solving a particular set of required 

circumstances. I t  is a three part process requiring a relationship to be
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described between a particular context, a problem and a solution. Alexander 

offers a formal structure for different pattern entries, which include the name; 

example; context; problem; and solution. An example, pattern 112: 

"entrance transitions" (Alexander et al., 1977, p. 552) is shown in Figure 23.

Make a transition space between the street and the front 
door. Bring the path which connects street and entrance 
through this transition space, and mark it with a change of 
light, a change of sound, a change of direction, a change of 
surface, a change of level, perhaps by gateways which make 
a change of enclosure, and above all with a change of view.

v ie w

c h a n g e  o f  d i r e c t io n

t r a n s i t i o n  s p ace

E n ip l ia s iic  the  n io m e n t.iry  v ie w  w h ic li m arks the  tra n s itio n  by ,i 

g lim pse o f  a dist.ant p lace— z E n  v i i : w  ( 1 3 4 ) ;  perhaps m ake .1 

g atew ay  o r a s im p le  g a rd e n  gate to  m a rk  th e  e n tra n c e — g a r d e n  

w A i . i ,  ( 1 7 3 ) ;  anci em p h a s ize  t lie  change o f  l ig h t— t a p e s i r y  o f  

i . iC H T  A N D  D A R K  ( 1 3 5 ) ,  T U E i. i . is E D  W A L K  ( 1 7 4 ) .  T h e  tra n s itio n  

runs r ig h t  up to  the fro n t  d o o r, up to  the  t iN T R A N C E  r o o m  

( 1 3 0 ) ,  and  m arks th e  b e g in n in g  o f the  i n t i m a c y  g r a d i e n t  

( 1 2 7 ) .  . . .

Figure 23 : An exam ple of A lexander's pattern: no .112 Entrance Transition (A lexander
et al., 1977, p .552)

Alexander's patterns stop short of addressing the diverse needs of a wide

range of people, a failing tha t Froyen seeks to address through universal

design patterns  (Froyen, 2012, p. 82). Froyen is influenced by the

development of pattern theory in areas such as software design, which links

scientific research to "requests, changes and feedback" while similarly

emphasising a grounding in real-world observations of human behaviour. UD

patterns recognize differentiated experiences for different actors in an

environment and addresses the idea of fluctuating bodies in everyday life

through "... provid[ing] a socio-spatial synthesis of human actions in concrete

and changing contexts and circumstances of daily life in vivo" (Froyen, 2012,

p. 142). While normative approaches to evaluation show how things should

have been done, UD patterns explain effects on the quality of experience
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(ibid.)- Froyen stretches Alexander's pattern language concept to address UD 

evaluation by harnessing another A lexander concept, tha t of fit (discussed in 

section 4 .2 .1 ) .  To facilitate this he creates a fram ew ork  of causal connections 

between the user/usage, the building aspects such as wayfinding, lighting and 

privacy, and the settings within the  building. Each step of this causal chain is 

expanded upon in Froyen's "Universal Design Users-Built Environment Model", 

shown in Figure 24.

IMPAIRMENTS

Modal Users

Users with movement related 
functional limitations

Users with movement related 
functional limitations

Users with sensorial limitations

Users with organic defects

Users of exceptional size

Users with mental or 
psychological limitations

AaiVITIES

Sense /  Intake

Visual sensation 

Auditive sensation 

Tactile sensation 

Olfactory sensation 

Gustatory sensation 

Proprioception 

Vestibular sensation

Perceive /  Throughput

Recognise

Comprehend

Interpret

Act /O u tpu t

Circulate

Manipulate

BUILT ENVIRONMENTS

ASPECTS ELEMENTS

Natural Light Approach: surroundings 
of buildings

Artificial Light

Access: entrance to the 
buildingPerceptible Information

Acoustic Properties
Elements for horizontal 
circulation 1 n a building

Thermal Comfort

Elements for vertical 
circulation in a building

Aesthetic Appeal

Identification

Facilities for social 
interactionPrivacy

Wayfinding Facilities for rest

Size and space for approach 
and use

Facilities food and drinks

Security measures

Sanitary facilities
Ergonomic measures

Figure 24 : Froyen's "Universal Design Users-Built Environm ent Model " (2 0 1 2 )

The flow of these causal connections is described diagram m atically  as follows:

(user) impairment (user) activity —*■ (building) aspects —>■ (building) elements

One exam ple Froyen uses is of an individual who uses a colostomy bag (the  

im pairm ent), whose specific activ ities  (related to the need to change the bag))  

are contingent on building aspects  such as good natural or artificial light; good 

acoustic properties (to keep his activity private); good therm al comfort; 

privacy; wayfinding; space; and ergonomic conditions. The building e lem en t 

that needs to support the innpairm ent, activ ity , and aspects  is sanitary
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facilities. A lack of support inherent in specific building aspects, or building 

e lem ents , can cause a disabling situation to arise.

Dovey (1 9 9 0 )  challenges Alexander's portrayal of patterns as "empirical", on 

the  grounds of lack of sufficient evidence in the  253  patterns of a rigorous 

testing of patterns, rather a sense that they are "...derived from the  lived- 

world (leb en sw elt) of everyday experience and they  gain their power ... not by 

being proven empirically correct, but by showing us a direct connection 

between the  pattern and our experience of the built environm ent."  Similarly, 

the  utopian undertones of Alexander's language, imply pattern-production "... 

could provide a "turnkey" solution for matching design to life" (Habraken,  

1 9 7 2 ) ,  thereby echoing the  deterministic attitude inherent in the  excesses of 

modern architecture which Alexander sought to critique (Kunstler, 1 99 4 ) .  

Froyen's (2 0 1 2 )  approach extends the concept of "user" within the pattern  

approach, and offers a fa r  more extensive conceptual fram ew ork  for combining 

user and building criteria in a transactional approach. I t  balances scientific 

and phenomenological demands, but is focused on making scientifically 

verifiable observation based on functionality. As a generative  tool for a UD 

evaluation instrum ent it has not been tested, but it currently offers one of the  

most comprehensive evaluation fram eworks.

4.2.4 Syntactic Theories
Syntactic theories are based on the "rules of comm unication" (Olascoaga,

2 0 0 3 ,  p. 2 9 )  for understanding buildings. They are manifested as a direct 

transaction between buildings and mind. Syntactic theory assumes underlying  

logics and innate correspondences tha t can be exploited in order to render  

spaces readable, or to allow them  to be decoded. Gestalt psychology has 

produced laws of perception, which are said to be universally applicable truths  

th a t allow sets of objects in space to be associated in specific ways. Space  

syntax looks at the association between inhabited spaces, e ither in buildings 

or in larger settlem ents, and draws conclusions on the ir use and legibility 

based on the  spatial configuration. Both of these approaches perceive a logic, 

or pattern , tha t can determ ine how buildings or spaces are decoded; as 

opposed to determining how spaces are decoded from an intelligible meaning  

either em bedded into the articulation of the space, or in the subjective
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readings of space. These "meaningful" evaluations of built spaces are 

described in the section 4 .2 .5  as aspects of semantic evaluation.

Gestalt theory of evaluation

Gestalt psychology conceives of the mind as an organism which seeks to order 

a stable reality, constantly searching for unifying patterns in collections of 

things. Perceptual systems assess elements as part of larger entities -  or as 

Koffka (1936 ) put it "the whole is other than the sum of the parts". For 

Koffka this ideation learning, or the ability of the mind to generate ideas was 

the highest form of learning and the focus of Gestalt was on how people 

solved problems and the processes of thinking, as opposed to a more 

cognitivist approach that investigates the mechanics of thought (Lawson,

2005, pp. 1 3 2 -1 3 5 ) .  Through Gestalt psychology a number of syntactic rules 

of perception were developed. The Gestalt effect has been described through 

a series of holistic principles of perception, which designate a number of 

specific situations where the mind constructs whole figures from individual 

entities. These are commonly known as the Gestalt principles o f perception, 

and are dealt with in detail by Koffka (1936) and include the Law of Similarity; 

the Law of Proximity; the Law of Symmetry; the Law of Continuity and the 

Law of Closure.

Besides these "universal" laws of perception. Gestalt has an individualised 

dimension. Gestalt can explain people's visual memory as being built upon a 

schema, or internalised mental images similar to patterns, which are rendered 

meaningful by experience. The memory can transport schemata to influence 

new experiences and thus make perceptual shortcuts which also make 

memory of that new event easier to recall (Lawson, 2005, p. 135). Real-world 

experiments that have accessed how schemata are processed include Lynch's 

method of using Cognitive Maps.

Gestalt organisation of elements in the visual, tactile and audible field has 

been recognised as important in UD theory by Steinfeld (2012 ),  as well as in 

general design strategies by Lawson (2005) and Lidwell (2003 ).  This has been 

seen as particularly applicable to the design of signage and such products as 

remote controls. I t  can equally apply to the layout of spaces. Steinfeld notes 

the importance of the law of continuity and similarity in visually organising
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urban space such as at Sydney Harbour (2012 , p. 115). In Afacan and 

Erbug's (2009 )  evaluation of UD, they recognise the importance of a language 

of similarity for communicating where functional elements such as WCs are in 

a building. Understanding of Gestalt laws becomes important in evaluating the 

success of cognitive approaches such as wayfinding in a building (previously 

referred to in section 4 .2 .3 ) ,  particularly in understanding landmark salience in 

different sensorial modalities (Hamburger & Roser, 2011). Hamburger and 

Roser (2011 ) concluded that both visual and non-visual modalities of gestalt 

are interchangeable for people with no reported sensorial impairment.

However Dischinger (2000 ) highlighted the mutability of what a landm ark  is 

understood to be, depending on the sensory system being employed.

Space Syntax

Space syntax is a means of evaluating how space can influence the behaviour 

of people who encounter it, and therefore how spatial configurations, 

communicate to its users. I t  was developed by Hillier and Hanson (1984 ) and 

evaluation consists of graphic depictions of movement patterns, based on the  

theory that the configuration of space is a fundamental aspect and legacy of 

human action and socialisation. Buildings and settlements are understood and 

perceived of as visual fields of different shapes, and the qualities of space are 

based in the interrelationships between adjacent spaces. These 

interrelationships affect the choices people make when navigating through 

buildings. Space syntax is explicitly derived from the theory that spaces 

cannot be evaluated in isolation but only through their relationships with other 

spaces. These patterns represent an inscription of the social construction of 

space, or a type of "habitus"(Bourdieu, 1977).

Tversky (2003 )  uses these methods to produce representations of settings 

which are predictors of the travel choices individuals will make (see also 

(Peponis, Wineman, Rashid, Hong Kim, & Bafna, 1997; Peponis, 1997). Penn 

(2003 ) examined space syntax techniques based on the axial arguments of 

Passini (1984 , 1996); and on the approach to planning taken by Le Corbusier 

(1970 ).  More recently space syntax researchers are looking at non-metric 

aspects of space, examining the interrelationships and journeys between 

spaces in terms of their "imageability" (Lynch, 1960) or understandability.
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Tliese investigations ignore, or at least place in the periphery, the analysis of 

measureable distances (Batty, 200 4 ;  Penn, 2003 ; Tversky, 2 0 0 3 ) .  

Interestingly, Haq & Zimring (2 0 0 3 )  show tha t people's navigation strategies  

change over t im e from reliance on highly local information toward a Passini- 

esque "coordinate map" (Passini, 1 9 9 6 ) ,  which they  term  configurational 

knowledge.

Configured space is a key concept in space syntax pointing to the social logic 

of the the structure of inhabited space (Bafna, 200 3 ;  Hillier & Hanson, 1984 ).  

The difficulty for the designer is to map a navigable tex ture  onto culturally  

recognisable spatial layouts to instil within the spatial configuration a 

universally recognisable self-orienting layer: and to create this palimpsest of 

layers of meaning in a way tha t doesn't allow them  to interfere with each 

other.

a

AOP  BQ

Figure 25 Schematic Office layout, mapping scheme plans to a topographical graph
(Bafna 2003 )

A basic technique of space syntax is topographical description, with Bafna's  

(2 0 0 3 )  exam ple shown in Figure 25. The relationship between individuals  

shown in position A and position X are asym m etric  in their relationship to the  

corridor P:, tha t is, X is accessible from P whereas A is only accessible from P 

via X. The entire layout of a building can be represented graphically,
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represen tin g  a significant a m o u n t  of socially re le v a n t  in fo rm ation  (B afna  

2 0 0 3 ) .  M ore deta iled  analytica l tech n iqu es  include th e  use of convex  m aps,  

which b e t te r  cap tu re  th e  sociological re le v a n t  re lationships a t  p lay in space,  

and axial or l inear m aps which are  m o re  a t tu n ed  to  represen tin g  options for  

m obility  by m ap p ing  a l ig n m en ts  of con vex  spaces (H il l ie r  1 9 9 6 ;  Hillier &  

Hanson 1 9 8 4 ;  Bafna 2 0 0 3 ) .  By em p ath is in g  w ith  th e  m a n n e r  in which users  

in te rp re t  and n av ig a te  th ro ugh  spaces, designers  can m a k e  buildings m o re  

usable. T h e  difficulty is to m a k e  accessible th e  em b e d d e d  in fo rm atio n  in th e  

services and facilities th a t  buildings h ave  to o ffe r  (A facan  &  Erbug, 2 0 0 9 ;  

Global Universal Design C om m iss ion , In c . ,  2 0 0 9 ) .

Vis ( 2 0 0 9 )  character ises  Hillier's approach  as "m a th e m a t ic is in g "  th e  m a n n e r  

in which th e  perception and activ it ies  carried  out in space g e n e ra te  th e  

configuration  of buildings. Space syn tax , Vis a rg u es  ( ib id . ) ,  does not a im  a t  

g en era t in g  a social u nd ers tand ing  o f th e  fo rm a t iv e  processes th a t  construct  

space or  society, but ra th e r  infers social processes th roug h  an ab strac t  

rep resen ta t io n . As a UD eva lu a tio n  tool, space syn tax  is useful fo r describing  

decision m ak in g  points in a building, which can be assessed in te rm s  of th e  

em b e d d e d  kn o w led g e  th a t  supports  decision m ak in g . O th erw ise , th e  ab s trac t  

n a tu re  o f space syn tax  analysis m ak e s  it q u ite  a cursory " re a d e r"  of space. A 

big a d v a n ta g e  space syn tax  has is th a t  th e  graphical n a tu re  o f space syntax  

m ak e s  th e  results re la t ive ly  s tra ig h tfo rw ard  to  "read".

4.2.5 Semantic Theories
S e m a n t ic  theo r ies  are  defined as th e  m ean s  to  u n cover and in te rp re t  th e  

m e an in g s  th a t  a re  e m b e d d e d  in built fo rm s . T h ese  theo r ies  a re  sep ara ted  by 

th e  re la t iv e  im p o rtan ce  a t tr ib u te d  to sym bolic  sys tem s in tended  by th e  

des ign er, as opposed to th e  m ean in g s  constructed  by people  nav igating  and  

using buildings. P heno m eno log y  ties m ean in g  to  place, and to th e  to ta l i ty  of  

th e  e xp er ien ce , w h e re a s  th e  identif ication of nonverba l co m m u n ica tio n  

recognises no nverb a l cues as th e  guides fo r  a p p ro p r ia te  "no rm s  of behav iour" .  

S e m a n t ic  th eo r ies  are a " th ick" sub jec t fo r  eva lu a t io n , producing rich and  

m u lt i - la y e re d  n arra t ives  o f buildings based on d if fe ren t m an ifes ta t io n s  of 

iden tity ,  including g en d er ,  race, and (d is )ab il ity . T h e  d ifficulty is in structuring  

this in fo rm atio n  fo r  "p la c e -m a k e rs "  such as arch itects , in a m e d iu m  useful for
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analysing existing spaces of activity. Zierhofer (2 0 0 2 )  and Werlen (2 0 0 5 )  

reject semiotic readings of space (w hether semantic, syntactic or pragmatic) 

as they believe such readings can be replaced by m easurem ents such as 

location, distance, area and m ovem ent. They perceive an analysis based on 

activities to be of far higher value. However Ingold (2 0 0 2 )  in particular sees a 

synthesis between these views, w here meaning applied to space through  

activities has a direct value .

Phenomenological theories of building evaluation

Phenomenology posits tha t a person, before anything else can be considered, 

is a "being in the world", and tha t our relationship to buildings is rooted in 

personal experience (Kim Dovey, 1985; Norberg-Schulz, 1980 ; Seamon,  

1 9 9 4 ) .  For phenomenological thinkers such as Merleau Ponty (2 0 1 1 ) ,  

Heidegger (1 9 6 2 )  and Bachelard (1 9 9 4 )  the most basic principle of existence  

is dwelling, which is the process of layering meaning into built spaces to m ake  

them  places of experience (Parker Pearson, 1994 , p. 2). Norberg-Schulz  

(1 9 8 0 )  pursues a phenomenological theory of evaluating architecture, which 

posits a strong dialectical relationship between architecture, place, cultural 

identity and belonging. Place is defined as having a figure-ground relationship 

with space -  where one exists the  other does not (ibid., p .8 ) .  For Norberg- 

Schultz, the main structures of a phenomenological analysis coalesce at 

boundaries  and in the character of places. A boundary "... is not that at which 

something stops but, as the Greeks recognised, the boundary is that, from  

which something begins its presencing"  (Norberg-Schulz, 1980 , p. 13). This 

includes e lem ents such as walls, ceilings and floors, but also doors, windows, 

openings and thresholds. Character resides in the "complex totality" (ibid., 

p .16) of a space, including the "comprehensive atm osphere and ... the  

concrete form and substance of the  space defining elem ents"(ib id., p .14).

This is linked explicitly to the actions which are carried out in space - the  

central link between phenomenology and the theory of social practice. I t  is 

through character tha t meaning becomes attached to places, through  

repetition of e lem ent "types" which have associations and meanings "which 

may be moved to another place" (ibid. 170).
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Where phenomenological evaluation becomes pertinent to UD is in the cultural 

meaning of identity. The cultural model of disability recognises the relevance 

of knowledge that disabled identities confer to ableist or "normate" culture 

(Garland-Thomson, 1997). Applying phenomenological methods to evaluation 

can reveal some of these aspects . Leach suggests that "[ajrchitecture ... 

offers a potential mechanism for inscribing the self into the environment. It  

may facilitate a form of identification, and help engender a sense of belonging" 

(Leach, 2005). The mechanism that architecture offers can be used to explore 

the experience of different selves, and contrast the experiences that are 

generated. The "presenc/ng" (Heidegger, 1971) that emerges from these 

differentiated boundary situations are supportive of some and a barrier to 

others, and hence can be a generator of different disabled identities, which 

demonstrate the range of different meanings that can be applied to buildings. 

Lynch, as described previously in section 4 .2 .3 , supplies a vocabulary and 

categorisation that Norberg Schulz recognised as important for the structural 

analysis of space. The difficulty for architects is in stimulating "both inner and 

outer perception; to heighten phenomenal experience while simultaneously 

expressing meaning; and to develop this duality in response to the 

particularities of site and circumstance" (Holl, 2006). To encode this in a 

practical evaluative approach can in all likelihood only be applied selectively 

due to time and resource constraints.

Theories of evaluating Nonverbal communication

Both Rapoport and Lefebvre examine the processes of how culture is 

spatialised. The central theme of Rapoport's theory is that users interpret 

meaning in designed environments through non-verbally communicative 

messages carried through specific spatial and stylistic cues. These cues are 

physical manifestations of "sociocultural factors modified by 

architectural responses both to climatic conditions and to limitations of 

materials and methods" (Lawrence & Low, 1990). These cues are legible for 

people as a result of constant repetitive use of particular environments 

through a process Rapoport calls "enculturation" -  a process of understanding 

how to respond to environmental cues in a particular context (Rapoport, 1990, 

p. 60). The variations and the formal distribution of buildings within specific 

areas can demonstrate the dynamic relationship between building and culture.
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In looking at the environment in this way, a new definition of a culturally 

specific type of "fit" emerges (David, 1971) which is "... modified by 

architectural responses both to climatic conditions and to limitations of 

materials and methods" (Lawrence & Low, 1990). However, according to 

Rapoport "'the organisation of space cognitively precedes its material 

expression; settings and built environments are thought before they are built" 

(Rapoport, 1994, p. 488 ),  which rejects a practice based perspective, and 

implies an intuitive a p r io r i set of design principles applied to the construction 

process. For Rapoport (1990 ),  spaces are informative, and guide behaviour, 

rather than responsive over time to behaviour. This provides what Vis terms a 

"top-down" approach, where architecture dictates behaviour, and where the 

user is a static actor without any real agency in the process (Vis, 2009, pp. 

4 7 -8 ) .

Rapoport's influence on UD thinking is clear through his advocacy of 

multimodal communication in environments, similar to the views offered by 

Ingold (2002 ),  who is generally more influenced by phenomenological 

thinkers. Rapoport suggests that:

...b y  increasing redundancy, the lii<elihood o f messages and meanings 

getting through is greatly increased ... The more different systems 

communicate sim iiar messages, the more likely they are to be noticed and 

understood. This is im portant in language (which is highly redundant) but even 

more so in nonverbal or nonlinguistic messages, v\/hich tend to be less explicit, 

less clear than others. (1990, p. 84)

Lefebvre theorises on how space is produced, identifying it both as a th ing  and 

a process  of social relations and actions, "the outcome of a sequence and a set 

of operations, [which] thus cannot be reduced to the rank of a simple object" 

(Lefebvre, 1995, p. 73). Unlike Rapoport, he discards the notion of space as 

reducible to message, and "inhabiting [space as reducible] to the status of 

reading" (ibid., p. 7). This reduction Lefebvre accuses of evading "both history 

and practice" (ibid.). To talk of space means to indicate what occupies it -  in 

isolation it becomes an empty abstraction (ibid., p .14). This relational aspect 

of space is produced by interactions between the designed environment, 

meanings applied to it, and everyday cultural practices. An invisible or opaque 

set of processes are at work in producing space, which contribute as much to 

the experience of buildings and built spaces as physical components. Lefebvre
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(1995)identifies three fundamental aspects of space -  spatial practice, 

representational space, and spaces of representations. The first of these, 

spatial practices ensure a type of speciality in spaces, which are dedicated to a 

single function:

The spatial practice o f a society secretes that society's space; it  propounds and 

presupposes it, in a dialectical interaction; it  produces it  slowly and surely as it 

masters and appropriates it. From the analytical standpoint, the spatial practice  

o f a society is revealed in the deciphering o f its space. (Lefebvre, 1995, p. 38)

Representational space is tied to signs and codes, and can be thought of as 

discourses upon, or analysis of space. Lefebvre defines representational space 

as:

[cjonceptualised space, the space o f scientists, planners, urbanists, 

technocratic sub-dividers and social engineers, and o f a certain type o f a rtis t 

with a scientific bent -  all o f whom identify what is lived and what is perceived 

with what is conceived . . . This is the dom inant space o f any society (o r mode 

o f production), (ibid., p .38 -9 )

Spaces of representation are the spaces of everyday life, "the spaces of 

inhabitants and 'users'" (ibid.,p.39, These are the people who are content 

merely to describe  rather than to organise, who exist in a "passively 

experienced" space which is changed and appropriated merely in the 

imagination. These three aspects - spatial practice, representational space and 

spaces of representation - form the "perceived-conceived-lived" triad of space 

and these can be moved between by people (Lefebvre, 1991: 40). In this 

sense, there is a tension and a dynamic relationship between popular use and 

practice, and the control by hegemonic forces. Meaning only emerges from 

spaces under "specific social relations (of class, gender, community, ethnicity, 

or race, etc.) that are historically specific" (Zieleniec, 2007, p. 80). This can 

be seen in the forms of 19̂ '  ̂ Century cities which reflect the tastes and 

practices of the wealthy classes of that time, but leave the spatial practices of 

other classes invisible.

Lefebvre's evaluation of space comes much closer to a phenomenological 

perspective than does Rapoport's . For Lefebvre, fundamentally, "'it is by 

means of the body that space is perceived, lived, and produced' (Lefebvre, 

1991 :162 ).  Rapoport is less interested in the body than in the informational
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aspects of building, which pre-exist what Lefebvre would term "spatial 

practice". However, Lefebre's view of the role of spatial practice is suggestive 

of opportunities for analysing and recording "spaces of representation", that 

can record the socio-spatial experience of the socially marginalised, such as 

people with disability. This does not imply these are "socio-spatial experiences 

that are utterly divorced from the mainstream of social life" (Gleeson, 1999, p. 

54). I t  implies rather, as described in chapter 3, that disabled voices are 

critically relevant to the "political-economic and spatial organisation of society" 

(ibid.).

Non-representational theory
Nigel Thrift advocates space evaluation based on making visible the mundane. 

Non-representation theory conceptualises places, including building settings, 

as being "... there as part of us" something that is produced through bodily use 

and practice (Thrift, 1997, p. 197), and designates embodied experience of 

the world as preceding thought. As a result, analysis of performance and 

practice is a fruitful source of knowledge. Thrift's geography of "what 

happens" is "a description of the bare bones of what actually happens ... [and] 

what is present in experience" (Thrift, 2008, p. 2). Experience consists of "a 

sacrament for the everyday, a hymn to the superfluous" (ibid.) and Thrift 

intensifies Gibson's explanation of perception (see section 3 .4 ) by noting that 

human life in its entirety  is based on movement. Each individual moves in a 

distinctive way, suggesting a wide diversity of life experiences. Movement in 

this sense relates to 'presence', stepping beyond constructivism by capturing 

the flow of everyday life, exploring thinking that emerges from networked 

configurations of bodies and things which, when "... knitted together as 

routinized environments, enable a range of different technologies for more 

thinking to be constructed, while at the same time keeping focus on the pre- 

cognitive "embodied" instincts" (ibid., p.6 -7 ).  The environment here is seen 

as a series of situations, and these situations can inhabit the same 

geographical territory or building setting, layered one on top of the other.

Non-representational theory conceives of a world where all manner of things 

are brought in to relation with each other in space through encounters. The 

body has a central role here, co-evolving with the things it encounters, which
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are in turn used in conjunction with the body to produce new breeds of hybrid 

forms (Thrift, 2008, p. 10). This evokes Haraway's concept of "cyborgs"(1991) 

-  which is an alternative version of "layers" of embodied experience. There is, 

equally, a resonance with Actor Network Theory (ANT), where interaction 

between human and things can form stable networks of interaction, and 

subjectivity of objects or things is understood as of equal importance to 

human subjectivity. This thing-subjectivity is revealed both through the socio- 

historical process of their articulation (where the multiple intents of both 

formal as well as informal designers is present), as well as through situation- 

specific attributions of "meaning". Into this thinking. Thrift places Bourdieu's 

concept of social practices -as  "material bodies of work or styles that have 

gained enough stability over time, through ... the establishment of corporeal 

routines and specialised devices, to reproduce themselves" (Thrift, 2008)  

Practices concatenate resources from the world -  human as well as 

technological -  and they reproduce each other , or as Thrift puts it, "Practices 

... are not therefore the products of actors, but of the practices themselves".

In this sense activities "presuppose practices, and not vice versa" (Thrift,

2008, p. 8 ), further disputing the idea that activities can somehow be isolated 

from a social or cultural context.

The methodologies that have emerged from non-representational theory have 

proved fruitful in accessing rich, if partial, knowledge of the embodied nature 

of using buildings/places. Thrift advocates a plurality of methods to capture 

the nuances of practice and performance, a which Latham (2003 ),  Bijoux and 

Myers (Bijoux & Myers, 2006; Myers, 2012) and Morrison (Morrison, 2012)  

address by enlisting participants as "para-ethnographers" (Westbrook, 2008)  

through using diaries, solicited photography and other non-standard 

methodologies. Each of these researchers aimed at understanding practices 

through reflective analysis by the "performers" (participants) themselves, and 

thereby identifying the activity of recording as a performative exercise in its 

own right.
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4.3 Methods for evaluating UD

4.3.1 Introduction
The five basic categories of evaluation theory outlined in section 4.2 require 

different methodological strategies to investigate, and in practice there is 

overlap between the different theories. This section will look at existing 

methods for evaluating UD in buildings, and related building evaluation 

methods that can potentially be applied to UD. There are a number of ways of 

separating these approaches. Sanford (2009 ) separates UD evaluation 

approaches into those that assess the potential demands and actual demands 

placed upon people by buildings. Evaluations based on potential demands 

enlist existing standards and guidelines as the objective basis from which to 

measure the success of a building. Evaluations based on actual demand  

analyse performance in a given building verified by direct observation or 

testimony. This classification provides a clear distinction, and will be referred 

to throughout this section: however this section is organized according to 

Waldner's (2004 ) system for planning evaluations, which separates evaluation 

approaches based on their complexity. Four distinct classes of evaluation are 

described in the following sections whose main characteristics are described in 

Table 9. This approach appears in O Shea et al. (2014).
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Table 9 : Summary of UD building evaluation methods

type of 
assessment

focus of 
approach type of methods

data sources 
used outcomes

Checklist
evaluations

potential user 
needs

building survey; 
document analysis

documents;
normative
standards,
guidelines and
regulations;
physical building
layout;
professional
experts

evaluation of 
building based 
on existing 
knowledge

Value
evaluations

actual user 
needs

questionnaires,
interviews,
workshops

user feedback and 
testimony (user- 
experts)

evaluation of 
buildings based 
on existing 
knowledge, 
generation of 
new knowledge

Holistic
evaluations

actual/potential 
user needs

document analysis, 
buildings survey, 
questionnaires 
interviews, 
observational 
studies, workshops

a cross section of 
normative sources 
and user feedback, 
(user experts and 
professional 
experts)

evaluation of 
buildings based 
on existing 
knowledge, 
generation of 
new knowledge

Invisible
designer
evaluations

generally 
potential user 
needs, some 
degree of 
actual user 
needs

informal ad-hoc 
techniques

professional 
experience, 
normative 
guidelines, input 
from clients 
(potential user- 
expert
involvement)

evaluation of 
building based 
on professional 
experience

4.3.2 Checklist-driven evaluations
Checklists are at the heart of most formal evaluations and are the  basis for 

m any published studies. Checklist-driven UD evaluations rely on a set of 

simplified criteria or requirements, usually based on statem ents tha t are  

binary (pass/fa il) .  In a UD context, these are based on local regulatory  

criteria informed by local accessibility or usability guidelines, or occasionally 

guidelines extrapolated from the seven CUD principles. The Americans with 

Disability Act Architectural Guidelines (ADAAG) has generated checklists  

based on simple yes/no answers (Adaptive Environments Center and Barrier 

Free Environments, 1 9 9 5 ) .  The ADAAG guidance has been further developed
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into similarly binary-based questionnaire checklists for specific building types  

such as houses (Sandler, 2 0 0 9 )  and restaurants (Park, Smith, & Liegl, 2 0 1 1 ) .  

The R a te - It  restaurant accessibility tool (Park et al., 2 0 1 1 )  has room for three  

possible responses, which gives more finesse to the findings.

By adding choice to questionnaires, some UD checklist approaches can 

produce a rating mechanism (Guim araes, 2001 ; Iwarsson, Nygren, & Slaug, 

2005 ; 0vsteda  & Meland, 2 0 1 1 ;  Ramot, Danieli-Lahav, & Bendel, 2011;  

Steinfeld et al., 197 9 ) .  Both Guimaraes (2 0 0 1 )  and Ramot et al. (2 0 1 1 )  use 

local accessibility guidelines augm ented by international best practice to 

provide choice. Guimaraes identifies 4 20  environmental criteria rated on a 0 -

5 scale. Steinfeld's Enabler (1 9 7 9 )  is based on a narrower checklist of 188  

environmental features, but stretches to includes a checklist of 15 structural 

and functional im pairm ents of the  body to judge the  degree of "fit" between  

body and building. The Enabler has been adapted for use by occupational 

therapists in testing the  suitability of homes in Nordic countries (Iwarsson et 

al., 2 0 0 5 ) .  One constraint of the Enabler is that it is a response to the  

requirements of a single individual and individuated home or office needs, 

rather than a larger cohort of people. A more elaborate system, aimed at 

more closely identifying with UD, is Sanford's Universal Design Assessment 

Protocol (2 0 0 9 ,  2 0 1 2 ) .  I t  uses the guidelines attached to the PUD, augm ented  

by the 2 additional principles Sanford appended to address social participation, 

which generates a total of 34 criteria (see Appendix A). Like the Enabler, this 

system was "intended to assess any design from the  perspective of the full 

range of users" (Sanford, 2 0 0 9 , p. 2 7 1 ) ,  which are represented by 18 types of 

ability. Each guideline is overlaid with all 18 user abilities, which produces 612  

rated observations for every building feature. This unfortunately renders the  

UDAP "overly complex, unwieldy, and impractical for the  intended audiences to 

use" (ibid.).
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DIFHCULTY INTERPRETING INEORMATION 
SEVERE LOSS OF SIGHT 
COMPLETE LOSS OF SIGHT 
SEVERE LOSS OF HEARING 
PREVALENCE OF POOR BALANCE 
INCOORDINATION 
LIMITATIONS OF STAMINA 
DEFnCLTLTY IN  MOVING HEAD 
DEFFICLTLTY IN  REACHING WITH ARMS 
DIFnCLH-TY IN  HANDLING AND 

FINGERING 
LOSS OF UPPER EXTREMITY SKILLS 
DIFFICULTY BENDING, KNEELING, ETC. 
RELIANCE ON WALKING AIDS 
INABILITY TO USE LOWER EXTREMITIES 
EXTREMES OF SIZE AND WEIGHT

Figure 26 : Steinfeld's Enabler, adapted by Iw arsson et al. (2 0 0 5 )

0vsteda & Meland (2011) describe a Norwegian transport checklist approach 

for evaluating universal design which also employs graduated responses to 

produce an A - F rating, using Norwegian UD standards as a basis (Standard 

Norge, 2009). By separating criteria under different headings -  an approach 

also taken by Park et al. (2011) - this allows indicators to be produced. The 

two building level indicators produced are (1) physical barriers and (2) 

orientation and information barriers. This reorganises guidance to more 

clearly illustrate its intended effects, offering a more complex description of 

who the building affects through these indicators. For instance, physical 

barriers are more likely to affect people whose mobility and dexterity is 

affected.

Afacan and Erbug (Afacan & Erbug, 2009) offer an alternative treatm ent of the 

checklist approach based on the PUD. They employ a usability evaluation 

technique borrowed from product design involving a multi-disciplinary team of 

building professionals, with each expert demonstrably focusing on areas 

related their disciplinary background.

The main drawback of checklist-based evaluations is the ir reliance on 

potentially un-validated data (Sanford, 2009) that concentrate on the potential 

demands placed upon building users. The simpler binary checklists have little

125



4 Theories & Practice of UD Evaluation

explanatory powers, acting more as advice rather than useful critique. The 

Enabler, by placing an equal weight on evaluating the person, might appear to 

come closest to a nuanced understanding. However, it shies away from 

evaluating the point of interaction between person and environment, instead 

analysing each separately. 0vsteda & Meland's (2011 ) system offers a 

glimpse of how reclassification and coding might generate more descriptive 

power.

4.3.3 Value-driven evaluations
Value-driven evaluations focus on actual demands imposed on people by 

concentrating on a single parameter that indicates a wider set of issues 

(Waldner, 2004). Several issues or values are considered in value-driven UD 

evaluations including equality (2010; University and Disability Observatory, 

2010), social participation (Kitchin & Law, 2001) and imageability  (Lynch, 

1960; Passini, 1996). Nasar (2010 ) uses a photo-centric questionnaire to 

investigate whether retrofitted and separate accessible routes to buildings are 

less equal than "shared" routes, showing how difference in functional ability 

can effect a person's perceptions of what equality is. Similarly, a study of 

Spanish universities (University and Disability Observatory, 2010) examines 

the effect of the social and physical environment on perceptions of equality for 

people with disability through interviews with students and stakeholders. 

Kitchen and Law (2001) utilise interviews to focus on the effect that the 

availability of usable public toilets has on people with disability. These 

evaluations pick out aspects of the built environment, such as toilet provision, 

which act as indicators for wider problems that affect social participation for 

particular groups in society. The Danish Accessibility Labelling (God Adgang, 

n.d.) presents a quantitative alternative by expressing the value of a building 

through its ability to facilitate a range of prescribed disability groups.

Lynch (1960) identified a separate indicator, that of the imageable quality of 

places, or how reproducible they are in memory. Participants are prompted to 

recall city environments through mapping exercises. Lynch's approach has 

proved flexible enough to move from urban scale analysis to investigations of 

building orientation through the emergent discipline of wayfinding (Passini, 

1996). In a similar vein, social interaction is examined by space syntax
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evaluation which is represented diagrammatically as the interconnectivity 

between spaces in built environnnents (Hillier & Hanson, 1984). This is useful 

for sketching the social complexity, and the burden on decision making placed 

on individuals. In general the role of value-driven approaches lies within 

larger evaluation strategies, in order to direct research toward the source of 

problems.

4.3.4 Holistic/hybrid Evaluations
Holistic evaluations can measure physical indicators and potential demands, 

but also the actual demands placed by a building on the mental and even 

emotional life of the people that use it. Most significantly, they can analyse the 

point of interaction between people and buildings. Sanford's comprehensive 

UD Assessment Protocol (UDAP) (Sanford, 2012) assesses 18 embodied 

abilities on a rating of 1 to 4. However, by trying to establish actual demands 

in a systematic way the system becomes complicated in use: for instance, 612  

criteria are involved in analysing a door handle (Sanford, 2009). Sanford 

employs the 7 principles of UD in his tool, but critically must add two extra to 

overcome the failure to address key absences such as social participation in 

the CUD principles. Froyen's UD pattern approach (Froyen, 2012) is a less 

structured method, focusing instead on calculating the key circumstances that 

affect a person's interaction with specific activity settings, and on providing a 

taxonomy for storing and re-engaging with UD studies based on activities or 

"patterns" of interaction within described socio-spatial environments. He uses 

the ISO Guide 71 (2001) as a stepping-off point for defining human abilities 

and allocating user groups in the model, shown in Figure 24. Froyen does not 

suggest a prescriptive approach to carrying out these studies, instead pointing 

toward the use of a loose, multi-spectrum approach (Froyen, 2012).

The specific approach advocated by Froyen , and others (Preiser, 2001; 

Steinfeld & Maisel, 2012), is post occupancy evaluation (POE), which on first 

glance appears the most promising framework for a UD evaluation that can 

combine the range of epistemologically distinct methodologies (Hadjri & 

Crozier, 2009) noted in section 3. Preiser (2001 ) sketches a possible roadmap 

by placing the 7 CUD principles within POE's suite of intersecting techniques 

to assess both a building's quantitative features (including lighting, humidity,
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temperature, humidity, durability, amount of space, distribution of space) and 

its qualitative aspects (including ambience of space, sensory modes, aesthetic 

considerations, visual compatibility with surrounding buildings). This over

arching framework facilitates an analysis of actual user demand described 

through participant-based studies (Bruce, 2010; Danford, 2003; Grimble, 

Danford, & Schoell, 2010). Cohen et al (2001) demonstrates a POE approach 

that intersects actual and potential demand, assessing actual physical and 

perceptual responses through interviews and questionnaires, and potential 

demand through building assessments underpinned by design standards and 

guidelines.

The use of participant studies as a strategy for evaluating actual demand owes 

much to a developing position in anthropology that "everyone is an expert" on 

their own life and activities (Westbrook, 2008). Geographers have used this 

concept to develop methods that position participants as proxy-researchers, 

who themselves will gather information on their own experience through 

devices such as diaries (Latham, 2003). Latham (2003)along with Bijoux and 

Myers (2006), demonstrates the advantage of "triangulating", by using 

different methods than can describe experience in different ways to build a 

richer picture. This is an approach advocated by Dainty (2008) for building 

and construction researchers. This position feeds into UD evaluation through 

Ringaert's (2001) recognition of people with disabilities as "user-experts" as 

discussed in section 3. POE can be seen to hold in regard the "user-expert" 

perspective, particularly in Danford (2003) and Grimble et al. (2010) which 

make use of visitors recruited from 3 main "im pairm ent" groups (mobility, 

sight and hearing) recoding responses along three dimensions -  (1) general 

attitude to buildings; (2) reaction to a case study building; and (3) functional 

performance in tha t setting during 14 prescribed tasks. While these methods 

record the impression a building makes, they cannot document how the 

building functions for those who experience it every day, although Cohen et al. 

(2001) demonstrates the ability of the POE approach to produce this level of 

analysis. Heylighen (2007; 2012, 2013)demonstrates a less structured 

although insightful approach, allowing users more scope to describe the 

experience of buildings in their own words through accompanied walks in 

buildings. However, these are long term projects demanding in terms of time 

and commitment. Despite the obvious analytical strength of POE and other
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holistic-driven evaluation approaches to universal design, they dem and an 

investment of t im e which m ay be impractical to suggest as a stand-alone  

evaluation approach.

4.3.5 Invisible Evaluations
The invisible evaluation method is seen in the instinct of the  designer, based 

on training, skill and moral values, which take place during the design process 

(W aldner, 2 0 0 4 ) .  This is the designer who succeeds in "muddling through"  

(Lindholm, 1 9 5 9 );  who by constantly making evaluations in an informal, 

invisible way, happens upon processes of universal designing. There are  

guides available tha t can direct a self-evaluative approach for architects  

(Global Universal Design Commission, Inc., 2 0 0 9 )  which outline how to involve 

multiple perspectives from potential users throughout the design process, in 

line with co-design and participatory design approaches which direct designers  

to act as facilitators of a design process involving multiple stakeholders  

(Sanders & Stappers, 2 0 0 8 ) .  The end-goal of universal design advocates  

could be described as influencing a global environm ent where invisible UD 

evaluations become intuitive for all building designers, as the end result of 

widespread dissemination and absorption of the  UD paradigm.

4.4 Rating mechanisms for building evaluation

Universal design can be a difficult quality to illustrate to the  general public, but 

equally is hard to dem onstrate  to stakeholders in building procurem ent. To 

describe how universally designed, or how well adapted a building is to 

addressing wide dimensions of human comfort, the building can be rated and 

given a score. This is the  approach taken by the  Building Energy Rating 

system, described in section 1 .2 .3 ,  which describes clearly how houses 

compare in term s of energy use. The lack of a simple unit such as GO2 or 

energy use makes it impossible to choose a single aspect of a building in UD 

analysis -  each feature  must be considered separately . This is the approach  

taken by most of the rating systems mentioned in section 4 .3 .2 .  The specific 

mechanism of generating scores varies in existing approaches -  most systems
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have a set of qualifiers for each section such as a 1 -4  or a 1-5 rating, which is 

the sam e for all criteria. Lavine (2 0 0 6 )  uses a 1-3  system, where "1"  

represents a basic level of accessibility, and "2" and "3" recognise extra  

features or accommodations. 0vsteda  & Meland, (2 0 1 1 )  is unique in that  

each criterion is treated separately, and as a result some criteria m ay be 

adjudicated through a choice of two possible answers, while others may offer 

a w ider range of qualifiers.

Element Krav SvarKategorier
Mullge
utfa ll

Poeng
UU*

Vekt
UU*

HvllKe
holdeplasser

Holdeplasskilt Stoppunktet er skiltet med 512 
eller 513 skilt; pa skiltstoipe, 
integrert pa informasjonssoyle 
eller leskur.

1: ja 
0: nel

2 100

0

1 Alle

Rutekassett Pa stoppunktet er sentral rute- 
og reiselnformasjon plassert 
0,9-1,7 m over bakken

Egen belysning, dvs. i leskuret 
eller pa samme stoipe som 
rutekassett.

Kan man komme helt inntll? 
Tllgjengellg med rullestol 
(1,6 m X 1,6 m)

2: All sentral info 
1: Delvis 
0: Ingen sentral 
info

1: ja 
0: nei

1;ja 
0: nei

5 100

75

50

25

0

1 Alle
pastignlngs-
holdeplasser

Figure 27 : Excerpt from the Norwegian transport indicator rating system (0vsteda & 
Meland, 2 0 1 1 ), showing "elem ent", "requirem ent", "answ er category", "possible 

outcomes", " Universal Design Score", "W eighting", and "Application"

The ability to compare properties is one aspect of rating, which allows people 

to judge  one building against another based on an overall UD rating. To date  

there  is no system like this. Existing systems tha t evaluate accessibility levels 

often have a single achievem ent level, such as New Zealand Residential 

Lifestandard (L ifem ark, 2 0 1 2 ) ,  or a limited series of benchmarks such as the  

Silver, Gold and Platinum levels of the Australian Liveable Housing Awards  

(National Dialogue on Universal Housing Design, 2 0 1 1 ) .  A more dynamic  

rating system close to the sophistication of BER has yet to be developed. 

Neither is there a rating system to compare individual indicators, or different 

aspects of user experience, within a single building.
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4.5 Presenting data on universal design in buildings

No m atter the size, cost, length, and width o f the instruments they build, the 

final end product o f all these inscription devices is always a written trace that 

makes the perceptive judgm ent o f the others simpler (Latour, 1983, p. 161).

One of tine most successful aspects of the BER home energy rating system is 

tha t it condenses the necessary information down to the graphic similar to that 

shown in Figure 28. This is what Latour means by in scrip tion , a simplification 

of the information to communicate the necessary value. While a similar 

system would be attractive for UD, it is possible tha t the idea of UD is too 

abstract, too distant from public discourse to be simply presented and 

digested, and neither is it a fam iliar concept to many designers (Sandhu,

2011) or o ther stakeholders in building procurement. This is where indicators 

become important.

Informasions- oq orienterinqsbarriere r, UU-niva Antall %

Niva 1 0 0 %

Niva 2 0 0 %

Niva 3 1 33%

Niva 4 0 0 %

Niva 5 1 33%

Niva 6 1 33%

Informasjons- og orienteringsbarrierer, 
UU-niva for stoppunktenepa stamruta

N iv^ l Niva2 Nlva3 Niva4 NivaS Niva6

I dette eksemplet far de 3 registrerte stoppunktene pa en rule forskjellig oppsummerende score for 
informasjons- og orienteringsbarrierer.

Figure 28 : The rating scale and colour scheme used in the Norwegian Universal 
design transport rating instrum ent (0vsteda  & Meland, 2 011 ) (b ) a sum m ary of 

intonation and orientation b arrie r  features

Apart from the Norwegian universal design building indicators (0vsteda & 

Meland, 2011) mentioned previously, the Danish Accessibility Label scheme 

produces user indicators to describe the experience from a series of 

perspectives depending on the particular impairment of a building user. This 

is used to label tourist facilities across seven disability categories, as shown in
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Figure 29. While this system speaks to people with disability w ithout trying to 

link it to wider experience, this system is appealing because of its combination  

of indicators centred on aspects of human experience, and a graphically clear 

means of describing them .

Wheelchair users

Reduced mobilitv, arm- and hand impairments

Visual impairments 

Hearing impairments

e

M

Asthma and allergies

Mental disabilities

Reading difficulties

Figure 29 : The Danish Accessibility Labelling scheme, which labels the suitability of 
buildings across seven categories of disability that particularly effect perform ance in 

buildings (w ebsite  - h ttp ://w w w .g o d ad g an g .d k )

4.6 Summary

This chapter brings together a num ber of strands from chapters 1, 2 and 3. It  

introduced evaluative theories th a t are relevant to the UD theories and 

concepts outlined in the previous chapters, and explored the available  

methods for carrying out evaluation and analysis.

Ecological theories m ade clear the  connection between people and their  

environm ent, and th a t the properties of one can affect the other, with 

disablement being one possible outcome. There is d isagreement on the extent  

to which people are integrated with the ir environment. For Lewin both are  

indivisible, while the ecological theory  of adaption and ageing sees it as an
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in terac t iona l  re la t ionship ,  each  c a p a b le  of being an a ly se d  in isolat ion.  The  

idea of "fit" a n d  t h e  d i s a b l e m e n t  p ro c e s s  model  e x a m in e  t h e  collision of 

e n v i ro n m e n ta l  a f fo rd an ce s  and  h u m a n  abilit ies,  and  t h e  s i tua t ions  ( including 

d i s a b l e m e n t  or  in c o m p e te n c e )  t h a t  e m e r g e .

N ormative  th e o r i e s  a re  b a s e d  on an  ideal,  on a def ini te  s e n s e  of w h a t  is r ight  

o r  wrong to  d e t e r m i n e  how t h e  s u b je c t  of des ign  should  be  per forming .  

S t a n d a r d s  a n d  r egu la to ry  g u id a n ce  a r e  b a s e d  on t h e  minimally a c c e p ta b l e  

p e r fo rm a n c e  of buildings,  while t h e  th e o ry  of  good  city form looks m o re  

dynam ical ly  a t  t h e  connec t ion  b e t w e e n  h u m a n  v a lues  and  fo rm s .  Cognit ive 

th e o r i e s  posi t  t h a t  t h e r e  is a c o m m o n  l a n g u a g e  of t h o u g h t  which can  be 

a c c e s s e d  by ar t i cu la t ing  buildings us ing par t i cu la r  s t r a t e g ie s ,  such  a s  t h e  

e l e m e n t s  which Lynch s u g g e s t s  to  aid legibility, and  t h e  wayf inding s t r a t e g i e s  

which build on Lynch's  ideas .  A lexande r 's  p a t t e r n s ,  which Froyen  appl ie s  to 

UD, look a t  m ode l  so lu t ions  to  p ro b le m s  posed  by di f ferent  building condi t ions .  

Syn tac t ic  th e o r i e s  s p e a k  of s e t s  rules of c o m m u n ica t io n ,  of how known 

principles and  un ive rs a l s  such  a s  G es ta l t  and  s p a c e  s y n ta x  can be  t r a n s p o s e d  

into d ifferent  e n v i r o n m e n t s  to imply cert ain m e a n in g s .  S e m a n t i c  th e o r i e s  a r e  

b a s e d  on t h e  idea  t h a t  m e a n in g  can be e x t r a c t e d  f rom buildings,  e i the r  

t h ro u g h  t h e  in te rp re ta t ion  of  t h e  peop le  who in te rac t  with it (p h e n o m e n o lo g y ) ,  

or  t h ro u g h  t h e  g en e ra l i s ed  r ead in g s  t h a t  cu l tu res  d raw  from t h e  buildings t h e y  

in te rac t  with (non v e rb a l  co m m u n ic a t io n ) .  Alternatively,  m e a n in g  can  be 

ex t r a c te d  f rom how peop le  per form  in buildings ( n o n - r e p r e s e n t a t i o n a l  th e o ry ) .

The  m e t h o d s  for  UD eva lua t ion  h a v e  b e e n  ca teg o r i sed  accord ing  to  how 

com plex  th e y  a re .  While checkli s t-dr iven  a p p r o a c h e s  a r e  t h e  m o s t  

s t r a igh t fo rw a rd ,  th e y  of ten  s e r v e  a s  a m e c h a n i s m  for o t h e r  a p p r o a c h e s  with a 

wider  s cope ,  s uch  as  va lue  dr iven a n d  holistic a p p r o a c h e s .  Holistic 

a p p r o a c h e s  o f ten  c o m b in e  a n u m b e r  of  d ifferent  t e c h n iq u e s  to  provide a rich 

and  t e x tu r e d  analys is ,  which a t  first g lance  a p p e a r s  to  be  t h e  m o s t  su i tab le  for  

building eva lua t ion .  However ,  t h e y  d e m a n d  m o re  t im e  and  c o m m i t m e n t  th a n  

is often  ava i lab le  to  des ign  p rac t i t ioners .

While a rat ing s y s t e m  implies a q u a n t i t a t iv e  m e c h a n i s m  a t  t h e  h e a r t  of a tool , 

t h e  benef i ts  of rat ing a s  a m e a n s  of pass ing  in format ion into t h e  public dom a in  

ou tw eigh  m a n y  o th e r  cons ide ra t ions .  Fur ther ,  t h e  u s e  of ind ica to rs  in t h e  

Norwegian UD t r a n s p o r t  eva lua t ion  in s t r u m e n t  d e m o n s t r a t e s  t h a t  rat ing can
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5 Research Methodology

CHAPTER 5 : Research 

Methodology and Research 

Setting

5.1 Introduction

This chapter presents the methodology for producing and locating 

knowledge that underpins the research. The research methodology is 

an assemblage of ideas and techniques that are contingent on the 

research philosophy chosen, as well as the research strategy that drives 

it. The research questions described in chapter 1 condition which 

research philosophy is chosen, and are pursued by selecting and 

applying appropriate research instruments which are described in 

section 5.6. There are two parallel processes at work in this project: 

while exploratory techniques are been employed as part of the research 

strategy, the planned research outcome is itself an exploratory 

technique.

This chapter begins by outlining the research philosophy of this 

dissertation. It follows by expanding on the research strategy and the 

methodological basis, and discusses the case studies which provide the 

site of investigation. A brief summary of the pilot studies follows. These 

studies were vital to choosing appropriate research instruments, which 

are described in detail in the following section. Following a note on the 

validation of the instruments chosen, the final section summarises the 

chapter and contains some concluding remarks.
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5.2 Research philosophy

The purpose of the research philosophy is to outline how phenomena and 

knowledge that are relevant to the project were sourced, and how knowledge 

is conceived of by the researcher. The ontological assumption, which is 

concerned with what we assume to exist, frames and guides the attitude to 

knowledge (Knight & Turnball, 2008, p. 66). The epistemology, or the theory 

of knowledge assumed in the project, is of more direct concern as Morgan & 

Smircich (1980, p. 498) believe that epistemological assumptions must guide 

the choice of methods. The purpose of scientific research is to convert things 

that we assume to be true into things we know to be true. Two divergent 

orthodoxies characterise the most common perspectives for research projects 

in the natural sciences: these are the positivist position and the interpretivist 

position.

5.2.1 Positivism

The positivist perspective is that reality is fixed, and therefore can be viewed 

objectively and rationally. Knowledge is tied to observational forms of 

verification characterised as the scientific method where the objects of the 

study play no role, outside of being acted upon. For instance in studies 

involving people, knowledge is assumed to be located beyond the lived 

experience of people. The experimental methods of science are regarded by 

positivists as presenting "the 'least poisoned well from which the epistemic 

raw materials required for theory construction could be drawn" (Knight & 

Turnball, 2008, pp. 70-71) . This makes prediction and hypotheses 

straightforward and allows pronouncements o f"... expected judgem ent[s] of 

observation" (Schlick, 1959, pp. 121-122) based on findings that are tested 

by experience. Within construction management. Dainty's review of articles 

published in 2006 showed that overwhelmingly quantitative methods were 

used, which is suggestive of the relevance of the positivist perspective in 

research involving buildings.

The inclination of positivism to assume a fixed view of reality can be 

troublesome when confronted with historical and cultural variability, and
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consequently in studies involving people (Knight & Turnball, 2 0 0 8 ) .  W hat  

appears to be an unassailable fact at one point in history can be less certain, 

or obviously false, in a different period. The invariability of scientific 

knowledge can be questioned -  the field of quantum  physics for instance has 

caused uncertainty about the previously agreed laws of material behaviour in 

physics - to the extent tha t scientific knowledge is now generally seen as a 

one paradigm amongst m any. Thrift (1 9 9 7 )  looks a t positivism as a sort of 

wish fulfilment exercise for scientists -  they see the  world rationally therefore  

the world must be rational, which he feels undervalues the richness of 

experience. In the present study, which at its core exam ines the interaction of 

people and their environments, there  are living agents which must be 

considered with their own subjectivity, and intersubjectivity. Having noted the  

prevalence of positivist approaches in the construction studies, Dainty  

concludes tha t such an approach is too narrow in scope: "An enduring  

adherence to the positivist paradigm will do little to enable construction 

m anagem ent researchers to grasp the meaning of social action from the  

perspective of the actors involved." (Dainty , 2 00 8 , p. 10).

5.2.2 Interpretivism
Research tha t takes an interpretivist stance generally espouses the  

understanding of human behaviour as im portant, looking at the "em pathetic  

comprehension of human action" rather than the contingent forces tha t shape  

action (Dainty , 2 0 0 8 ) .  This stance rejects the  assumption tha t researchers  

can be objective or tha t knowledge is based on universal truths, but rather  

studies phenomena contextually in their natural environm ent. "All perception  

is biased" (Vanderstoep & Johnston, 2 00 9 , p. 171 ) and knowledge, 

consequently, is constructed, produced for a specific purpose and related to a 

specific temporal condition (Knight & Turnball, 2 0 0 8 ,  p. 7 1 ) .  Investigators  

taking an interpretivist stance eschew the notion th a t they are the  source of 

and arbiters of w hat is re levant (B rym an, 2 0 0 4 ,  p. 19) ,  rather it is the  

interpretation other people have tha t becomes the  pursuit of the research 

study. From this interpretivist stance, people are seen as "active  

participant[s] in the construction of [the] world" (Brym an, 2 0 0 4 ,  p. 2 0 7 )
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5.2.3 Assigning a research pliilosophy
One of the projected outcomes of this research project was to produce an 

instrument for measuring UD in building environments. On the surface, an 

instrumental logic would be suggestive of a positivistic underpinning. However, 

this project also maintains a critical awareness of the limits of such an 

approach due to contextual factors, which together create an apparent mix of 

philosophies. Morgan and Smircich (1 9 8 0 )  note the need to be fully aware of 

the epistemological implications in selecting any particular method, and are  

skeptical that more than one philosophy can guide a research undertaking. At 

the same tim e, they also note tha t despite specific philosophical associations 

attached to certain methods "any given techniques [lend them selves] to a 

variety of uses according to the  orientation of the researcher" (ibid., p.4 9 8 ) .

With regard to the research question in chapter 1, and the range of issues 

reviewed in chapters 2, 3 and 4 regarding the social and cultural aspects of UD  

that are essential to study in any evaluative undertaking, it was decided that  

an interpretivist stance was appropriate. This decision was based on the need 

to understand the experience of people in buildings in order to represent that  

experience and compare it to existing assumptions. This could only be 

achieved by recording people's interpretation of their surroundings which 

cannot not be done while maintaining an objective stance. The following 

sections elaborate upon the research approach, addressing areas such as the  

research strategy, the research instruments and the sites of study.

5.3 Research Strategy

A wide selection of methodologies was considered in approaching this project. 

The most im portant of these methodologies as they relate to UD investigations  

has been described in O Shea et al. (2 0 1 4 ) ,  and this paper forms the basis of 

chapter 4 of this dissertation. Vanderstoep and Johnson (2 0 0 9 ,  pp. 6 6 - 7 2 ,  

1 9 9 -2 2 0 )  lists nine methodologies, categorised as e ither quantitative and 

qualitative. Kelly (2 0 0 4 )  plotted a num ber of methodologies and approaches  

along a graph with two dimensions, describing both how involved the  

researcher is within the study, and how reliant the study is upon a
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constructivist philosophy. The remainder of this section describes in brief the 

features of the methodologies plotted in Figure 30. The sections that follow 

outline the reasons why the selected methodologies were chosen, and how 

they work and interact in the research project.

Detached

Survey

Lab experiment

Positivist «-

Field
experiment

Action

Case-based
reasoning

Grounded
theory

Project grounded 
theory

Social
constructivist
/Interpretivist

Research

Case studies

Interviews

Involved

Figure 30 : A taxonom y of research m ethodologies. Adapted from  Kelly (2 0 0 4 ).

Laboratories are "a technological device to gain strength by multiplying 

mistakes" (Latour, 1983, p. 165), intensifying aspects of lived experience to 

allow focused testing to be carried out. Laboratory experiments focus on 

establishing relationships between a limited set of variables in a controlled 

environmental, using instrumental analysis. The laboratory researcher's aim 

is to produce generalizable statements that can be applied outside of the 

laboratory. The difficulty with laboratory experiments is in this multiplication 

or intensity and simplification of variables -  the results are abstract, and are 

separate from lived experience unless the researcher" transfers himself [sic] 

and his [sic] laboratory into the mist of a world untouched by laboratory 

science" (Latour, 1983, p. 144).

Field experiments are one such extension of laboratory work, examining

experiments in real life contexts which are much closer to lived experience.
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The difficulty of field experim ents is finding organisations tha t agree to devote  

the  permissions, t im e and resources necessary. I t  is also difficult to create  

controlled sites tha t can be replicated elsewhere.

Surveys, generally either questionnaire or interview based, entail the  

collection of data "with a view to collecting systematically a body of 

quantifiable data in respect of a num ber of variables which are then examined  

to discern patterns of association" (Brym an, 2 0 0 4 ,  p. 8 5 ) .  The extent of the  

set of variables addressed through surveys can typically be wider than either  

in the  field or laboratory experim ents. Surveys are usually focused on 

providing a quantitative overview of the "units" or people in question (ibid., 

p.8 6 ) .  They differ from experim ental approaches in that the research cannot 

alter the variables, only observe th a t people vary. I t  is clear from Figure 30  

th a t questionnaire and interview techniques occupy different ends on the  

positivism/interpretivism scale. The difficulty with reliance on survey data is 

th a t they  often are oriented on a single m om ent in tim e, and it can be difficult 

to access insights into the causes of the phenomena in question.

Simulation involves asking participants to im itate  real-life behaviour. This 

allows their reactions to be analysed in different contexts, by using structured 

observation techniques such as predeterm ined schedules. The advantage to 

the  researcher is tha t the researcher can limit the am ount of tim e spent 

situated in the site being exam ined. The disadvantage is the impossibility of 

simulation becoming a facsimile of lived experience, but remaining always a 

conscious reconstruction.

Grounded theory is an inductive research methodology. Theory is derived 

from structured sets of data, often in the absence of a research question, 

based on the collected data and hence providing an accurate reflection of 

reality. I t  is an explorative process at the interpretivist end of the spectrum in 

Figure 30, and involves the use of case studies, interviews, historical accounts, 

field observations and documents (H u nter  & Kelly, 2 0 0 8 ) .  In grounded theory, 

"m ethod, data collection, analysis, and eventual theory stand in close 

relationship with one another" (Strauss & Corbin, 1990 , p. 12). A creative  

involvem ent on the  part of the researcher is a key component recognised by 

Strauss and Corbin (ibid., p .12). Grounded theory is criticised for not being
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scientific, and for laying a great degree of responsibility on the researcher  

(Goulding, 2 0 0 2 ,  pp. 1 5 5 -1 5 7 )

Action research involves building a relationship between the researcher and 

participant, where collectively they diagnose and solve a particular problem  

which will add to the depth of knowledge in a particular discipline or subject 

area, and particularly to the organisation being studied (B rym an, 2 0 0 4 , p.

1 4 9 ) .  Often action research involves a single case study, although there  are  

m any examples of multiple settings. There is a broad range of design 

approaches when conducting action research, and m any instruments can be 

employed within this approach including structured/unstructured interviews  

and direct observation (B rym an, 2 0 0 4 ,  p. 153).

Case studies aim at understanding relationships th a t  exist in the real world in 

a particular setting. Observational studies carried out by the researcher can 

produce close descriptions of human practice, allowing an even w ider set of 

variables than survey research, and consequently than previously discussed 

experim ental methods. The chief problem with case studies is a reliance on a 

single, or a limited, set of sites or organisations which makes generalisation of 

findings m ore troublesome. There is also an issue of bias, due to researchers  

interpreting the sam e information differently.

5.3.1 Research proposition
This research involves two apparently  competing objectives, tha t of designing

an instrum ent for quantitatively  measuring UD while at the sam e tim e

developing a methodology for generating a qualitative snapshot. I t  therefore

bears the  hallmarks of a "design research project" which Cross (2 0 0 7 )  defines

as a "systematic enquiry whose goal is knowledge of, or in, the  em bod im ent of

configuration, composition, structure, purpose, value and meaning in m an-

m ade things and systems". V ihma (2 0 0 7 )  responds to the  difficulties of

combining two "divergent subject m atters" such as research and design by

proposing a "dialogical relation" between the tex t and the  artefact: "One

contributes in its own right to the  other, and one cannot em erge w ithout the

other" (2 0 0 7 ,  p. 2 2 0 ) .  There is a critical interplay between the two elem ents

where " [ t ]h e  design or artw ork  brings new questions to the fore" (ibid., 2 0 0 7 ,

p. 2 2 1 ) .  This reinforces the  need of design research to m eet the dem ands of a
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sound methodological approach, as well as meeting the demands of good 

design, which also interact with each other.

Jonas (2007) discusses a similar process of "research through design", where 

theory and design are reconciled through engaged and situated studies. 

Methodological approaches such as grounded theory  and action theory are of 

particular relevance for Jonas because they already designate a role for the 

researcher alongside the utilisation of empirical data. These two 

methodologies are merged by Findeli into what he terms "project-grounded 

theory": this recognises the importance of the design project without it 

"becoming the central purpose of the research project" (1999 ).  Therefore the 

designed artefact is secondary, finding its place "in the annex of the 

dissertation, since practice is only a support for research (a means, not an 

end), the main product of which should remain design knowledge" (ibid.).

5.3.2 Survey Research
Exemplar pilot studies were carried out in two of the three case study 

buildings and a number of these became incorporated into to the research 

methodology. One part of the pilot study included an exploratory on-line 

survey circulated by email to all people working in the case study buildings. 

The intent was to gather quantifiable data about the buildings in question, 

based on the insight of habitual building users and also to introduce the study 

to people working or carrying out research in those buildings. This exploratory 

survey is contained in appendix C, and its results are outlined briefly in section 

5.5. However, the data was discounted as being of central use to the project 

because of the inconsistent response rates, and the difficulties involved in 

gaining sufficient access to one of the case study buildings.

5.3.3 Case Study Research
Case study research is a research strategy investigating an experimental 

theory by using a number of procedures, where the study of a phenomenon 

within a context is important (Proverbs & Gameson, 2008). I t  is considered 

"highly relevant to an industry that is project driven" (ibid., p.99), and as a 

suitable means of investigating social phenomena. The main advantage is a
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common site for evaluating different sources of information against each 

other, which Yin refers to as "triangulation" (2 0 0 3 ,  pp. 9 7 - 9 9 ) .  This often  

involves the use of quantitative  data to reinforce qualitative data (Proverbs & 

Gameson, 2 0 0 8 ) .

The following reasons are advanced by Yin (2 0 0 3 )  for the suitability of the  

case study approach:

• To answer "how" and "why" questions;

• It  reveals the boundaries between phenomena and context;

• I t  endows the researcher with (spatial) control over behaviour where  

little or no other control mechanism exists;

• To study phenomena in a real world context.

The design of a case study involves the consideration of a num ber of factors 

including the length of t im e available to carry out the case study, the am ount 

of docum entary information available and the identification of the people 

involved. For Yin (2 0 0 3 )  it is necessary to develop an insight into the interview  

participants. One of the most im portant factors is choosing the num ber and 

character of the case studies. A single case is useful for discovering novel 

findings, an approach Yin (ib id.) refers to as "exploratory study", but is far less 

likely to be generalizable while a wide range of cases can over-extend the  

resources of the researcher (Proverbs & Gameson, 2 0 0 8 ) .  Multiple sites are 

more suited for testing and developing theories, allowing comparison between  

cases.

Choosing the  site locations is contingent upon the objectives of the  study, 

which are outlined in section 1.4. In this study, it was not the organisations  

tha t were the  subject of study but the  articulation of the  buildings. This made  

the choice of buildings less im portant than might traditionally be the case. 

There is a significant am ount of overlap between the post occupancy 

evaluation (POE) techniques (previously described in section 4 .3 .4 )  and case 

study research, and these labels are essentially interchangeable in describing 

the instruments and analytical techniques involved in the  present study.

W here POE differs is that the  building chooses the investigation, rather than  

then investigator choosing the building. Of greater importance than the 

building selection is the selection and comparison of different "triangulate"
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data collection approaches. According to Yin (Yin, 2 0 0 3 )  these methods  

include:

• Docunnentary evidence;

• Archival records (service records, organizational charts); 

In terviews (structures, semi-structured and open-ended  

questions);

• Direct observations;

• Indirect observation;

• Physical artefacts.

Of these methods it is the docum entary evidence of the  extent to which the  

building articulations influenced how universally designed  a building is that  

were important, particularly in respect to how this knowledge could be applied  

to the case study buildings under review. This instrum ent is the subject of 

chapter 6. Similarly, indirect observations from participants with direct 

experience of the building are of particular interest in order to validate the  

documentary evidence.

5.3.4 Action Research
Action research is a way of framing the relationship between a researcher and 

the subjects in a research project. I t  is used in social science research to form  

a collaborative partnership in order to develop a diagnosis and solution for a 

research problem (Brym an, 2 00 4 , pp. 1 4 9 -1 5 5 ) .  Generally action research 

takes place in the context of a case study project, although occasionally 

multiple sites are used (cf. University and Disability Observatory, 2 0 1 0 ) .  Much 

like case study research, the  full array of research methods and data collection 

approaches has been applied to action research -  its distinctive character  

being the relationship between researcher and subject (McNiff, 2 0 1 3 ) .  This is 

an approach w here the participation of subjects forms the main data source, 

and w here they have a conditioning role in the research instruments being 

used. However of greater importance is how the knowledge gleaned from  

participants is used:

... action research contrasts with a consultant-client relationship, in which 

employees may have little or no participation in the nature and direction of the
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research effort, and in which there is little  in terest in the possible contribution 

o f the investigation to the stock o f knowledge. Further, the implementation 

stage is crucial, in that the fruits o f research and proposed recommendations 

are rapidly introduced and the ir effects analysed. Unlike much so-called applied 

research, action research comprises a framework for the application o f findings 

(Bryman, 2004, p. 152).

The investigations in action research are focused on solving problems, but 

equally upon explicit outcomes such as altering how settings function. Action 

research also tends to be holistic, aiming at understanding underlying  

problems th a t have a contingent relationship with the  main problem being 

studied.

When carrying out action research, researchers plan, next execute (or  

in tervene), then observe and reflect before beginning the process of planning 

and execution again. Case study and action research overlap in m any areas, 

and at least one author places one as a subset of the  other, (Benbasat, 

Goldstein, & Mead, 1987 ).

The advantage of action research is the  "insider" view it gives the  researcher  

as a result of the direct testim ony tha t emerges from participants. However, it 

can for this sam e reason be less objective than other research methods. The  

suitability of action research for this research project are in the clear role 

played by participants, whose knowledge could be directly im plem ented in the  

design of the research instrum ent -  Jonas' (2 0 0 7 )  observations along these  

lines are described in section 5 .3 .1 .  For a design artefact in constant 

evolution, this continuous im plem entation of new knowledge ensures up-to-  

date information being taken on board and affecting the  evolution of the  

artefact.

5.3.5 Grounded theory
Grounded theory is a research method which begins w ithout a theory, and

often w ithout a research question. The theory develops from a structured

approach to data collection and analysis. The main difference between

traditional methods of research and grounded theory is tha t theory is built as

opposed to being tested, and phenomena are explained rather than simply

being reported on (Strauss & Corbin, 1 9 9 0 ) .  There are essentially two
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separate approaches to grounded theory - the one which derives from a 

preliminary research question (Strauss & Corbin, 19 9 0 )  and the other which 

arrives at the research question (Glaser & Strauss, 1967 ).

For Glaser and Strauss, grounded theory "is derived from data and illustrated  

by characteristic examples of data" (Glaser & Strauss, 1 9 6 7 ) .  I t  involves 

finding patterns in the data , and relationships between entities. Its  chief 

strength is the ability to produce new theories and to expand knowledge.  

These theories can be substantive or formal (H unter & Kelly, 2 0 0 8 ) .  

Substantive theory involves the  use of primary data focused on a particular 

area, limiting theory developm ent to that specific area. Formal theory, on the  

other hand, is developed from a substantive basis, but em anates  from a 

num ber of studies and therefore  has a wider scope -  and is therefore  more  

generic (ib id .). The theory "is generated from a combination of literature,  

observations, common sense and experience" (H u nter  & Kelly, 2 0 0 8 ,  p. 88 ) .  

Generally the three  main categories of data are field notes, interview data and 

existing literature (Douglas, 2 0 0 3 ) .  Analysis involves categorising and noting 

common them es to reveal similarities and differences in data -  often involving 

coding which links theoretical concepts and the raw data (H u nter  & Kelly,

2008 , p. 9 0 ) .  The coding is in the  form of content analysis with three  types -  

open, axial and selective. Open coding generates the basic categories of data, 

with axial coding supplying the  properties in these categories. Selective coding 

involves recognising relationships and commonalities tha t lead to developm ent  

of the theory.

There are a num ber of disadvantages with grounded theory. Theories can be 

low content -  where theory is developed too early in the process. Ascertaining  

when analysis is complete can also be difficult, and deciding how it can be 

used. As with any interpretative  research method, the  personal bias of the  

researcher can affect the results. I t  is im portant for researchers to 

acknowledge how previous knowledge in an area feeds in to the  

interpretations drawn. In this project, there  is already a focused area for 

developing theory i.e. universal design. There is also a clear purpose for the  

theory i.e., application in an evaluation instrument. For this reason Findeli's 

combination of grounded theory and action research was em ployed, which he 

terms "project grounded research".
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5.3.6  Project-grounded research
Project-grounded research (recherche-projet) is a "... kind of hybrid between 

action research and grounded theory research...that reaches beyond those 

methods, in the sense that our researchers in design are valued both for their 

academic and professional expertise" (Findeli, 1999). I t  creates space for a 

design enterprise, while maintaining the rigour of an academic research 

approach alongside relevant design practice (Findeli, 2008). As mentioned in 

section 5 .3 .4 , many aspects of action research merge comfortably with case 

study research, particularly when a number of specific settings are chosen.

For this reason, the research method chosen is a hybrid of all three methods. 

The dynamic of how these approaches merge is outlined in the research 

framework illustrated in Figure 31.

LEVEL
TWO

LEVEL
ONE

CASE STUDY CASE STUDYCASE STUDY

THEORY/RATING

rival evaluationbuilding evaluation *■

Visitor Subject 
(Touring 

Interview)

Situated Subject 
(Building Probe)

Data collected 
from literature

Action researchAction researchUser/building fit

Figure 31 : Research methodology fram ew ork
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The design artefact in this project is an eva luative /rating  instrunnent, which 

must comply with the rigorous standards of design outlined by IDEO  

(previously described in section 1 .3 ).  The phenomenon under exam ination  

(universal design) is too complicated and situated to assess experim entally ,  

and is heavily contingent on the real world context of the interaction. "How"  

and "w hy" type questions get to the heart of these interactions, question types  

which are associated with action research (McNiff, 2 0 1 3 ) .  The imprecise  

character of theoretical underpinnings in UD makes theory building advisable, 

in order to create a strong link between data and em ergent concepts that will 

power the  evaluation instrument.

Merging these approaches into a hybrid form allows the evaluation instrum ent  

to benefit from the knowledge gleaned from action research within the case 

studies on an on-going basis, which in turn informs and validates the  

instrum ent with empirical data.

5.4 Case Studies

Three case study buildings were chosen for this project, all located in Dublin 

city centre. The criteria for choosing buildings em erged from the research  

instruments tha t were chosen. The Touring In terv iew  instrument, described  

later in this chapter (see section 5 .6 )  required that the buildings be within  

walking distance of each other. I t  also demanded tha t there  be some degree  

of public access to the buildings. The Building Probe instrum ent, also 

described in section 5 .6  of this chapter, required th a t there  be a core 

population regularly present in the  building. For this reason, three  buildings 

were chosen with office workers or researchers tha t were present on average  

workdays; with public or semi-public facilities such as meeting rooms or 

lecture rooms; and tha t are located around the city centre. Two of the  

buildings are located on Trinity College Dublin campus, and the third on the  

banks of the river Liffey in Dublin.
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5.4.1 Westland Row Office and Research Centre

Figure 32 : W estland Row, Dublin 2

The first case study setting is a research office in Trinity College Dublin, 

located on Westland Row. I t  was originally constructed as a townhouse in the  

late 19̂ *̂  century, and is situated in a terrace of similarly converted Victorian  

townhouses facing east in to Westland Row and west into a shared atrium and 

concourse with Trinity's Hamilton Building. All buildings in this terrace are  

owned and used by Trinity College. Approxim ately 17 people use the building 

regularly, with variation in this numbers over tim e: this population comprises 

of a m ixture  of postgraduate researchers, research fellows and academic staff. 

I t  has a floor area of approxim ately  4 0 0  square metres and is located over  

four floors, two of which are directly accessible from outside. The basem ent 

plan and ground floor plan are shown in Figure 33, and the  first floor plan and 

second floor plan are described in Figure 34. The red dots describe discrete 

room zones, and the lines between them  show the route choices available  

between different rooms. These lines help to illustrate stress points in the  

building w here route choices exist, and where environm ental cues help aid in 

decision making. This is based on space syntax principles, described previously 

in chapter 4.
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Figure 33 : The basem ent plan and ground floor plan of W estland Row.

O ffice O ffice

Stair.

O ffice

Plant

First F loor Plan

Office

Corrido r nLobby/ 
•  Sta

^ P la n t

Second Floor Plan

Figure 34 : The First floor Plan and Second Floor Plan of Building 1 of W estland Row

5.4.2 Long Room Hub

Figure 35 : Im ages of Long Room Hub (a ) From the third floor Id eas  Space looking 
over Fellows Square; (b ) The facade from  Fellows Square; (c ) the fourth floor

postgraduate office space
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The Long Room Hub (LR) Is the most recently constructed of the case study  

buildings, having been completed in 2 01 0  and designed by McCullough Mulvin 

Architects. I t  is a 1500 square metres purpose built research building in 

Fellows Square, within the campus of Trinity College Dublin, and is spread  

over four narrow floors. I t  hosts a total of approxim ate ly  50 postgraduate  

researchers, postdoctoral researchers, and college staff. The building's most 

prominent internal facilities are its large reception and a second floor lecture  

theatre . I t  also contains a conference room, labs and reading rooms. The two  

Building Probe participants were located in the fourth floor postgraduate open 

office space tha t can be seen in Figure 35. I t  has a floor area of approxim ately  

1500 metres squared, spread over 4 floors. Its  entry  level is at the first floor, 

requiring visitors and users to climb steps or use a lift to en ter the building. 

The main decision points in the building are indicated by the red dots and lines 

on the plans shown in Figure 36 and Figure 37, similarly to the Westland Row 

building plans.
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Figure 36 : The ground floor plan, first floor plan and second floor plan of the Long
Room Hub.
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Figure 37 : The third floor plan and fourth floor plan of the Long Room Hub.

5.4.3 Dublin Civic Offices

!■■■■■■■■
..‘I . — •!

_ » 

w frm m
V  '“'■’ I f

Figure 38 : Case-Study 3. Civic Offices, Wood Quay, Dublin

The Civic Offices (CO) on Wood Quay, Dublin 2, is a local governm ent  

administration building which contains m any of the  public functions and office 

staff of Dublin City Council. I t  was built in two main phases. The building on 

Wood Quay was built in 1994  and designed by Scott Tallon W alker Architects
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in a modular glass and concrete system. The two blocks screened from the  

quays are older and have a heavier, brutalist character. These were built in 

1980  on the site of a significant Viking site, designed by Stephenson Gibney  

Architects. The building as a whole is spread out over 4 blocks and 9 floors. I t  

hosts approxim ately  1500  m em bers of staff, and contains a large atrium  with  

a num ber of public desks relating to the public functions of Dublin City Council, 

including the  main public counter which forms part of this study. The City 

Architects D epartm ent is located in the 1994  building, overlooking Wood Quay. 

Approximately 60 people work in the City Architects departm ent, which is 

where all four Civic Offices Building Probe participants are situated. This 

departm ent is located on the  third floor of the building, overlooking the river 

Liffey. The City Architects departm ent contains one meeting room, one break  

out area, and limited kitchen or refreshm ent facilities. The ground floor plan is 

shown in Figure 39 , with red dots and lines indicating the  choice of routes and 

main decision points on the entrance level.

GROUND FLOOR PLAN

Figure 39 : The entrance plan of Dublin Civic Offices (CO). The red dots indicate
discrete rooms or zones
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5.5 Pilot Studies

Early in the process of this research, pilot studies involving questionnaires  

were developed with the intention of producing quantifiable data from the  

project. The questionnaire was also considered a convenient way to introduce  

the  project to potential participants within the organisations/buildings being 

exam ined, who could then indicate their willingness to volunteer for the action 

research exercises. However, issues with access to the case study buildings, 

and with a small sample of people returning the questionnaire, m ade it 

impossible to produce generalizable data in this form . For this reason, it was 

decided that a better approach to surveying people would be to use smaller  

samples tha t probed in greater depth. These research instruments are  

described in section 5 .6 .

The following section presents an overview of the pilot questionnaire and 

describes a sense of the knowledge tha t was gathered. The questions were a 

mixture of qualitative open-ended questions, and L ikert-sty le  answer choices. 

The data was analysed mainly using MS Excel, but also the statistical 

programming language "R". The questionnaire used is shown in Appendix C.

5.5.1 Questionnaire data
The first phase of the research work was an exploratory survey. This was an 

online survey distributed via email to everyone working in the building, with a 

gift voucher offered to those who took part. This was the most convenient 

way of accessing people in the buildings. This approach was selected because 

it enabled the researcher to gather preliminary quantifiable data about the  

buildings in question, and about the attitudes and insights the inhabitants  

could offer. Furthermore it introduced the study to those working or carrying 

out research in the pilot study buildings. This in turn facilitated later portions 

of the research.

The survey developm ent was influence by the BUS occupant survey tool 

developed by Adrian Leamann, m ade use of during the  PROBE studies into 

occupant comfort in the UK (Leam an, Bordass, Cohen, & Standeven, 1 9 9 7 ) .  I t  

was designed to measure building performance as perceived by occupants,
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c o m m e n ted  upon by one  respondent,  as the  "office faces  out onto a very loud 

s t ree t ,  so  I have to wear  ear-p lugs  to concentrate" .  Similarly, the  lights "buzz 

very loudly".

The visitor experience was com m ented  upon as being marred by the  en trance  

sys tem  " th e  front door often rings and nobody answ ers  for ages  as nobody has 

been des igna ted  the  job so people only tend to answ er  if they are  expecting 

so m e o n e ."  This confusion was exacerba ted  by the  fact  " there  a re  no room 

nam es  o r  numbers ,  no signage or anything, so when som eone  is buzzed in 

they ten d  to wander  aimlessly until somebody  helps them  out" which was 

ment ioned  by th ree  of the  sixteen responden ts  from this building.

Long Room Hub

In the  Long Room Hub, the  natural light was  praised by most people -  one 

user  noted  "natural  l ight/brightness of the  space,  as well as facilities like 

kitchen and  a sep a ra te  space  to res t  and relax are  very important to me."  The 

"Ideas  Space" ,  a large well lit break out space  on the  third floor of the  

building, was seen as  conducive to flexible work and offering variety "... space 

to move,  converse,  think, drink tea ,  and read all a t  once", a l though often it 

was m o m e n ts  within spaces  tha t  were  dist inguished "[ t ]he  s ea t  by the  window 

in the  Ideas  Space is particularly nice as it feels quite private being in a corner 

yet  it has  a wonderful view over Fellow's Square .  Similarly the  top landing in 

the  front s ta ircase  is a very nice place to s tand and enjoy the  view while on a 

phone call." Almost all the  people who responded to the  survey were  si tuated 

in the  pos tg radua te  open office on the  top floor, and spoke highly of the  views, 

the  "exclusive na ture  of the  place"

Less popular in the  Long Room were  the  places where  the  main characterist ics 

of the  building d isappeared  -  where  the  corridors lost access  to direct natural 

light, and the  dimly lit back s tai rways  -  "Bare concrete.  Grey, cold. Echo. 

Fortress-like" which were in s tark  contras t  to " the wooden paneling of the  rest 

of th e  building." The constrained na ture  of both the se  spaces  is noted a 

nu m b er  of t imes,  with the  corridor on the  third floor described as  a "rat  run, 

with all the  window blinds permanent ly  shut it feels very unwelcoming". This 

has  a limited effect on how people use  those  circulation spaces  -  most
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which overlapped in many areas with UD concepts. However, a more tailored 

approach was chosen for the pilot study.

Qualitative data
The set of results described below roughly parallels the structure of the online 

survey form. This began with the participants view of the building followed by 

their opinions on general and specific building features. The social participation 

aspects of the survey were interesting but ultimately considered less relevant 

to this project. The final section of the questionnaire asked participants to 

comments on aspects of their embodiment

Westland Row

In the Westland row building the natural lighting was a positive feature of the 

office spaces: for most respondents the office spaces was the favourite spaces 

because "... it's bright and quiet with good sunlight" or "good light and clean". 

The generosity of the main spaces was also commented on, as was the ability 

to control the environment "we can turn the valves on our own radiators and 

there is air con too." It was noted there was "[l]ots of space in basement for 

storing stuff like boxes and bikes. Plenty of space in general". The "den" - a 

basement kitchen/dining/recreation room, was both well regarded and disliked 

-  although the chief reasons given for it being popular were the presence of 

cooking facilities and sofas. One responded their favourite space was simply: 

"the den. There are couches and a kettle".

Amongst the most noted negative aspects of the Westland Row building were 

the length of routes -  the printer/photocopier is in the basement "while [most 

of the] offices are on upper floors. It wastes time." This means a distance of 

"three flights of stairs " for most people. The separation of the building into 

many floors was commented on for its effect on the social function of the 

building "not everyone on the same floor separates people ". The basement 

areas were generally unpopular -  mainly because of the lack of daylight which 

made the "den" and meeting room generally "very dark and unpleasant to be 

in". The lack of sun in these areas was seen as affecting temperature 

regulation, as the basement was "either too hot or too cold". The noise was
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respondents reported as using the back stairs as their primary circulation 

route, while only one respondent reported as avoiding the back stairs, with 

one other respondent avoiding the 3'’'̂  floor corridor. The contrast between the  

open public spaces of the building and the private offices was jarring -  the  

stairs and the offices were described as "... a bit claustrophobic".

The m ovem ent of sound through the building was disconcerting: " In  the lobby 

I feel like I am discouraged to linger as I  always feel like my voice echoes 

through the  whole building!", while another respondent had issues with the  

lift:

I  HATE the noise o f the lift. I t  calls out the floor numbers as it  goes up and 

down, and I  can hear it  from my desk. *b ing* floor one *b ing* Floor two.... all 

day. Everyday. Its  really annoying.

The answers relating to the  visitor perspective were similarly negative. The  

security system was known by some to be a problem for visitors, with the  

"difficulty of access to non-occupants th a t the keycards provide is a constant 

source of complaint among people I ta lk to". The security gave a feeling of 

the building being "designed for a closed com m unity" and not "lend[ing] itself 

to larger public use", with one respondent stating tha t "this building is 

designed in conflict with visitors". Three respondents com m ented on the  

visitors' experience of the building interior being impacted by the  "minimal  

signage once you are in the building" and the fact tha t "Many people get lost 

in the building when visiting first t im e (including m yself)."  This appeared to 

be exacerbated by the layout of the arrival space: "People come in the main  

entrance and are confused slightly as to which way to turn , w here reception is. 

This could be better signposted". The security lock and keycard system had an 

effect on the  everyday experience of the building too, because "The keycard-  

based security system keeps crapping out. That's not ideal", while the action 

of the autom atic  doors was "Slow to open and close, [and] accessibility was  

m ade all the  more difficult by the staff of the Hub who decided to introduce  

keycards th a t expire after a month if not renew ed."

There were few bodily im pairm ents noted, mostly related to neck and 

problems which were contingent on the  "right chair and desk", with others  

noting the need for good lighting to augm ent reading. The main com m ents on
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im pairm ent related to the noise disruption and smell disruption (food etc.)  

while working, none of which were directed at the performance of the  building.

Quantitative data

A num ber of correlation studies were carried out between social participation  

and other factors , but none indicated a significant correlations. A num ber of 

the ranking questions allowed comparisons to be m ade between the different 

preferences displayed by users in the different buildings.

Table 10 : Ranking of Im portance of Building Settings generated from  the
Questionnaire survey

Ranking of importance of building settings

W estland Row Long Room Hub

Building

Workspaces 1 1

Rest & Recreation Areas 2 3

Toilets & Washing Areas 3 4

Eating Areas 4 2

Approach & Entrance 

Reception & Public

5 5

Desks

Stairs & Lifts

6 7

7 6

Conclusion
The respondents in both buildings highlighted the importance of similar issues 

-  daylight, space and entrances. The most im portant spaces noted were  

workspaces and in both buildings, m any positives were noted in the  

workspaces provided, based again on lighting and generosity of space. In 

both buildings there  were issues surrounding circulation -  Westland Row 

required constant m ovem ent up and down three flights of stairs over the  

course of a day. The Long Room Hub experience was negatively affected by
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the constricted nature of its corridors and its back stairs, and the lack of light 

in both places. These observations suggested correspondences between the 

experiences respondents portrayed as negative, and buildings features 

represented in literature as contributing to disablement.

A beneficial outcome of the questionnaire was that it helped to guide the 

research toward a deeper understanding of how people perceive their 

environments, and the qualities of buildings tha t affect everyday experience. 

This contributed positively to the development of early drafts of the "design" 

element of the research, the Universal Design Building Rating Instrum ent 

(UDBRI). In particular, it helped generate a wider understanding of what 

represented a support or barrier in a building.

5.6 Data Collection and Research instruments

The main areas of literature tha t are relevant to this research are described in 

chapters one, two (UD theory), three (role of the user) and four (evaluation 

theories and methods). Following this comprehensive overview, a research 

framework was developed. This was based on the primacy of user input and 

representations of the user, which emerged both from conclusions on the most 

im portant theoretical directions and on the characterisation of users. Chapter 

six clarifies in detail how the research instruments intersect in the design of 

the main research instrument, the Universal Design Building Rating 

Instrum ent (UDBRI). Hybrid approaches that merge qualitative methods 

associated with social reality, and quantitative techniques associated with 

science, are not unusual in building settings. Buchanan notes:

The significance o f seeking a scientific basis for design does not lie in the 

lil<elihood o f reducing design to one or another o f the sciences - an extension o f 

the neo-positivist pro ject and still presented in these terms by some design 

theorists. Rather, it  lies in a concern to connect and integrate useful knowledge 

from the arts and sciences alike, but in ways that are suited to the problems 

and purposes o f the present (Buchanan, 1995).

In UD research, Preiser (2008) notes that a too lkit of methods collated both 

from quantitative and qualitative sources can help to "advance [the UD
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assessment research agenda] to the next level of pragmatic application in the  

real world", and his suggested toolkit is described in Table 11.

In order to address the "definite cultural relativity and dimensions" (b id .) of 

UD, m any of Preiser's techniques are based on real-world observations of 

people, which are placed alongside the more instrumental techniques in part 5 

of the  table. The mixture of perspectives tha t results from interplay between  

studies of practice and theoretical studies reinforces the decision to mix  

approaches in this research project, which is also in line with the advocacy of 

holistically-driven POE by m any researchers in UD (described in section 4 .3 .4 ) .

Table 11 : Preiser's (2 0 0 8 ) sum m ary of data gathering methods and measures
applicable to UD evaluation

Data Gathering Methods and Measures

1. Behaviour Observations Behaviour Inven to ry  and 
Taxonomy

Direct Observation Behaviour
Identification/Classification 
Behaviour Mapping 
Occupant Tracing

Participant Observation Interaction Patterns 
Social Dynamics 
Utilization of Resources

2. Mechanical recordings Occupant and Environmental 
Patterns

Counting Frequency of Events 
Space Use

Event Recording Location of Occupants 
Use of Preferred

Light Sensor Gate/Contact Switch Plates Spaces/Resources

3. Visual Recordings Occupant and Environment 
Change
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s till Photography

Video Recording 

Time Lapse Photography

Space Inventory 
Archival Records/Photo 
Annotation
Ambient Environmental
Quality
(Colour/Light)

Macro and Micro Behaviour 
Occupant Movement 
Conflict Identification

Behavioural Sequences 
Occupant Speed/Tracking 
Individual vs. Group 
Interaction

4. Verbal Response Measurem ent Perceived Performance  
Measures

Occupant Interviews Generic/Open Ended 
Questions
Forced Choice Questions

Occupant Surveys Numeric Ratings 
Generic/Open Ended 
Questions
Forced Choice Questions

Expert Judgements Aesthetic Quality
Comparisons
Point Rating Systems

5. Physical Measurements Physical Measurements

Gauge Temperature
Chemical Test Kit Humidity
Scale Air Velocity
Light Metre Light
Sound Metre Chemical Agents
Inclino-Metre Abrasion 

Elasticity 
Live-Loads 
Decibels 
Light Levels

Many of the techniques mentioned in Table 11 are part of the techniques of 

ethnography which "a ttem pts  to look at naturally occurring situations  

holistically and from m em bers ' points of view" (S teen, 2 0 1 1 ) .  I t  has a clear 

premise making it appealing when approaching users as "owners" of
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knowledge. Westbrook observes its flexibility and applicability to many  

different fields of research:

... i f  you want to know about the world o f  , then why not ask the people

who live and work there, who know som ething? From th is perspective, there is 

som ething appealing about ethnography, which has long used conversations as 

data (W estbrook, 2008, p. 23).

I t  is suited to investigating the types of user circumstance at the heart of UD  

because it "thrives at the margins, where other folks are e ither inarticulate, 

outside society's interest, or even oppressed (W estbrook, 2 008 , p. 11). The  

practice of "pure" ethnography in traditional cultural anthropology is a highly 

involved and immersive process: this has been simplified and become process 

driven when used in design processes -  when it becomes "applied"  

ethnography (Ball & O rm erod, 2 0 0 0 ) .  Ethnography of design however "still 

allow[s] for the construction of a vivid, multi-layered picture of the commercial 

design process" (ibid., p .4 0 6 ) .  Using the interpretation of subjects, or 

participants, as the basis of truth has emerged as a contem porary trend in 

ethnography:

... the ethnography o f p resent s ituations tends to be "paraethnography," a t 

least pa rtia lly  defined by the p rio r im aginings o f  the subjects. The term  

"paraethnograph ic" denotes the ethnographer's understanding th a t she is using 

a "found" ethnography, and, presum ably, helping to occasion its  fu rth e r  

articu lation. Thus the ethnographic sub ject is lite ra lly  a subject, a bu ilder o f the  

ethnography, and the ethnographer discovers he r topic by working, a t least fo r 

a while, jo in t ly  (W estbrook, 2008, p. 44).

This p a ra p e th n o g ra p h ic  approach became part of the methodological 

investigations of Latham (2 0 0 3 ) ,  and Bijoux and Myers (2 0 0 6 ) ,  who use 

"gifted" objects such as diaries and cameras to allow subjects to create their  

own ethnographies. This allows the  researchers to access how the  daily 

experience of a place impacts upon subjects.

In buildings, an im portant aspect of experience of place is the "found"  

condition: what it is like for the first t im e visitor, which differs from the daily 

experience ( Im r ie ,  201 2 ;  Passini, 1 99 6 ) .  For this reason, the experiences of 

two distinct groups was sought, those of the s itu a te d  s u b je c t  and the v is it in g  

su b je c t, which results in two distinct instruments and sets of users. The third
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perspective is the understanding of building experience that can be gleaned 

from literature, and which forms the knowledges base for a prototype design 

of a building evaluation instrument. The ethnographic/participative 

instruments have a specific role within the research methodology in producing 

knowledge that can validate the tool, a process which is described in Figure 

40.

Visitor Subject 
(Touring Interview) Touring interviews Validation

Content
■ - »■

Draft Rating
• ♦ Case

■ ♦
Analysis Instrument Studies

W

Rating InstrumentMettled ology

Situated Subject 
(Building Proi>e)

ValidationBuilding Probe

Figure 40 : In terre lationship  between the research instrum ents

Table 12 explains which user groups participate with the different research 

instruments. These instruments are described in the following sections.

Table 12 : Research methods and the participants groups targeted

Method Visiting Participants (no.) Situated Participants

(no.)

Touring Interview 6

Solicited Photography 9

Diary keeping 9
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5.6.1 Content Analysis
Content analysis is a process for transforming data from qualitative into 

quantita tive  form. "A content analysis entails the  quantification of them es in 

such materials in order to establish their frequency and how variation is 

related to other variables" (Brym an, 2 0 0 4 , p. 159).  There is usually a coding 

exercise involved, identifying key variables. In this project, the content 

analysis of literature based sources was a precursor for the design of an 

evaluative instrum ent which evolved throughout the research program m e and 

ultimately became the core "product" of the research. The instrum ent was 

tested in the case study buildings, and refined and revisited following 

observations of problems in use, and following from insights that em erged  

from the  observations of participants. This instrument is the subject of 

chapter 6.

5.6.2 Touring Interview Instrument
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Figure 41 : Location of case study buildings in Dublin city centre, and route to link

them

The Touring In terv iew  Ins trum ent was designed to record the observations of 

all participants on a single trip. The touring interview approach has been used 

occasionally in POE studies (Federal Facilities Council, 2 0 0 1 ) ,  and increasingly  

in studies tha t seek out understanding of how people perceive environments  

(Dischinger, 2 00 0 ;  Scholz & Realini, 2 0 1 2 ) .  The participants in this study
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were recruited both through existing social networks, and by making use of 

infornnal contacts in disability advocacy organisations to connect with 

individuals interested in taking part. As there  some of these participants  

might be revealing sensitive information about them selves, consent forms  

were signed by all touring interviewees (see appendix E). Research partners  

were chosen based on assembling a group with contrasting physical, sensory  

or cognitive capabilities. The tools used were an Olympus Dictaphone  

recording device, a wearable Veho MUVI micro camcorder, a phone-based  

cam era, and a notebook. The Dictaphone was a standard device with 4  GB of 

storage. The Veho MUVI micro camcorder was a low resolution camera which 

could be clipped to clothing or worn around the neck. I t  was capable of 

recording up to 90 minutes of footage on a single charge, with storage  

capacity dependent on the micro SD card used. The sound quality was poor, 

so the Dictaphone was the sound source relied upon during the  Touring  

In terview s. W here participants agreed, the wearable camera was mounted  

around the ir necks to provide video of the journey. An iPhone 4S was used 

as a back up Dictaphone. All case study buildings were all visited on a single 

trip by individual participants, accompanied by the researcher.

Figure 42  : Equipment used during Touring In terv iew s: (1 )  A Veho MUVI w earable  
micro camcorder; (2 )  An Olympus Dictaphone

The visits concentrated on public areas and facilities, and were structured by a

set of typical journeys through the buildings. The planned route for this

exercise is shown in Figure 41. This route was not executable by everyone,

and variations occurred depending on individual circumstances. For instance,
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three participants were uncomfortable using stairs to different extents, and 

much of Westland Row was inaccessible for the participant Charlotte due to 

the stepped approach, and because stairs were the sole means of changing 

level internally. Similarly, as the route was long, and as were limited in their  

options travelling to and from the city centre, a certain am ount of tailoring  

applied to each route. The basic strategy was to visit all case study buildings, 

and to m ake use of the t im e  and space between buildings to allow the  

conversation to flow into more general observations and toward a more  

personal history of the participants. Generally the route started on Westland  

Row, at the Eastern edge of Trinity College. The first stop was Westland Row 

which was approached from the  street. Following entry, the public areas of the  

building were explored, including the hallways, the two meeting rooms, the  

designated public toilet and the  basem ent exit. The planned trip then  

traversed pedestrian routes on Trinity campus toward the Long Room Hub, 

where the building was entered and the main public facilities were explored. 

This was followed by a walk toward the Civic Offices building on Wood Quay, 

which was entered through the  entrance most obvious to the participant, and 

again, where the main public facilities were encountered. A brief description 

of the research partners who agreed to participate follows, including a 

comparative sum m ary in Table 13.

Fiona's Tour
Fiona was a woman in her fifties who has had vision problems since childhood. 

She reported difficulties walking comfortably due to stiffness in her legs which 

led to discomfort using steps. She was also easily fatigued, which was 

addressed by sitting down and taking breaks along the way, within the case 

study buildings when possible. Fiona's right arm was also limited in its range  

of manipulation and m ovem ent, which affected her balance on certain steps, 

ramps and seats. She constantly used sets of assumptions and tactics to 

condition how she approached new environments.

Henry's Tour
Henry was a man in his mid-seventies. He reported occasional pain in his 

back, neck and legs which limit his comfort, and which caused him to relied on 

arm support when sitting on and standing up from chairs, and when using 

stairs. He was easily fatigued which was addressed by introducing coffee 

stops into the  journey.
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Alice's Tour

Alice was an eleven year old girl, with no noticeable functional lim itations. Her 

father shadowed the tour although he did not take part or offer any 

observations. Alice was less inclined to comment on the functional aspects of 

the building than other users, being less affected by negative building 

experiences.

Charlotte's Tour

Charlotte was a woman in her m id-twenties who has had difficulties with 

walking since childhood. She habitually uses an electric wheelchair and was 

accompanied on this tour by a personal assistant. She had a very limited 

walking range outside of her wheelchair when supported by rails or convenient 

handrails and surfaces.

Philip's Tour

Philip was a man in his early sixties, who lost his sight during adulthood. As a 

result of having had effective vision, he still based his experience of the 

environment on visual memories built up during the firs t few decades of his 

life. He also was prone to fatigue.

Jane's Tour

Jane was a woman in her early thirties, who was accompanied on the tour by 

her son, "Gary" aged 1. Gary stayed in his buggy for most of the touring 

interview. Jane had poor vision but with corrective lenses feels this has no 

mediating effect in her experience of buildings, despite a fear of losing her 

glasses.

The methods used on the trip  were a combination of observation by the 

accompanying researcher and volunteered or solicited information from the 

participant, with the participant being asked how they fe lt about the various 

interactions with threshold conditions, the ir general sense to functional 

difficulty, and their response to the different rooms, zones and spaces in and 

between the case study buildings. The participants were informed o f interim 

destinations within buildings and were asked to lead where possible.

Generally, participants took the lead in narrating the ir own experiences of 

building interactions. Where the participants had little  difficulty or issue with 

specific building elements, the questions were kept general, and the answers
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included general qualitative responses to things -  nice, lovely, good, 

unpleasant, or horrible.

Table 13 : Personal factors affecting the com fort of visiting participants on the touring
interview

Participant Age Self-reported personal factors affecting building comfort

range

Sensory Physical Cognitive Allergenic General

Fiona 50-65

years

Limited

sight,

cane-

user

Some

difficulty

walking;

limited use

of one arm,

easily

fatigued

Henry 75-85

years

Back pain, 

requires 

support 

using

stirs/seating

etc.

Uncomfortable 

in lifts

Alice 10-12

years

Charlotte 20-30

years

Difficulty 

walking, 

uses a chair, 

restricted 

upper body 

movement

Uncomfortable 

with heights

Philip 50-65

years

Easily

fatigued

Jane 30-40

years

Dependent 

baby in 

buggy

Gary 0-1

years

undeveloped undeveloped
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5.6.3 Building Probe Instrument
In order to explore everyday experience in buildings, a second instrument was 

required tha t recorded how the building experience is perceived by people 

over a period of time. This is part of the situated  experience (Haraway,

1988), which is linked inexorably with a specific building and of particular 

events and practices and life spaces. The reflective exercise of maintaining a 

diary has been used widely by geographers, particularly those responding to 

Thrift's (2000) advocacy to explore new methodological approaches to probe 

how places are experienced over time, but also people with specific 

perspectives on the environment (Bartlett, 2012). The Diary/Diary Interview 

Method (DDIM), developed by Latham from earlier more structured 

approaches (Zimmermann & Wieder, 1977), invites participants to keep a 

diary of experiences over time, and encourages the participants to consider it 

as a creative endeavour (Conradson & Latham, 2005; Latham, 2003). 

Photography has commonly been used in anthropological studies to access the 

less discursive and tacit aspects of people's experience in environments 

(Sweetman, 2009). More recently self-directed photographs, chosen and taken 

by the participants themselves, have been used in conjunction with solicited 

diaries to enrich the feedback and breadth of observations from participant 

studies (Bijoux & Myers, 2006; Latham, 2003). Bijoux and Meyer (2006) have 

used self-directed photography to probe how people react emotionally to 

different types of building encounters. The images in Figure 43 are from a 

study (2006) documenting the types of space that change meaning when 

people encounter illness or disability.

Figure 43  : Self-directed photographs returned to Bijoux and M eyer exam ining places
and perception (2 0 0 6 )
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In order to entice participants in case study buildings to get involved in the 

research, the "Cultura l Probe" approach was adopted and adpated (Gaver, 

Boucher, Pennington, & Walker, 2004; Gaver, Dunne, & Pacenti, 1999). Gaver 

described cultural probes as "a design-led approach to understanding users 

tha t stressed em pathy and engagem ent" (Gaver et al., 2004). Probes 

included a collection o f items, including disposable cameras, designed to 

intrigue and involve participants over a period of tim e to record fragm entary 

responses. For th is project, a Building Probe was created as shown in Figure 

44, consisting of a hand-made diary and a disposable camera. The diary and 

camera were presented to participants as something of value, and to excite, 

ra ther than beg partic ipation.

Participants were in itia lly  hoped to be contacted through the online 

questionnaire described earlier in section 5.5. While th is approach was 

successful fo r soliciting three participants in Westland Row, only one 

partic ipant agreed to take part by this means in the Long Room Hub,. 

U ltim ately the questionnaire could not be circulated in the Civic Offices despite 

many a ttem pts. As a result, existing social networks were plumbed to locate 

w illing participants in both the Long Room Hub and the Civic Offices. Three 

fu rthe r participants were solicited in the Long Room Hub, although two failed 

to return the Building Probe. Four participants were successfully engaged with 

in the Civic Offices. As a result, nine participants engaged w ith the Building 

Probe instrum ent. These participants are introduced below.

W estland Row

"Eva" is a woman in her early th irties  who was carrying out postgraduate 

research in Westland Row fo r two years, and had previously both studied and 

worked in offices in the UK.

"B arry" is a man in his m id-th irties  who had been in Westland Row fo r ju s t 

over a year and had previously worked both in India and Dublin.

"C iara" is a woman in her m id-th irties  who had worked in Building 1 fo r ju s t 

over six months and had previously worked in a num ber of offices in Dublin, 

and on an ocean-going research vessel.
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Long Room Hub

"Liam " is a man in his thirties who had been in Building 2 for jus t over a year 

and who divided his work tim e between Dublin and a university in the north

west of Spain.

"M ichael" is a man in his late twenties who had been in Building 2 for two 

years and whose work and interests located in same concurrently in a number 

of venues across Dublin.

Civic Offices

"Catherine" is a mother in her early thirties, and has worked for over 5 years 

in the Civic Offices

"Damien" is profoundly Deaf and has worked for over 10 years in the Civic 

Offices.

"Ken" was working on a 6 month work internship in the Civic Offices, having 

had a previous career in the construction industry.

"James" has worked for almost 10 years in the Civic Offices in the City 

Architects department

The following sections outline how solicited diaries and self-directed 

photography are employed in this project.

fO i f  A K t  A H tS t A h i
lM rA r ;T

rn i*  P<tOBE

Figure 44  : Building Probe used In the Situated Study, showing (a ) a pile of Building 
Probes; (b ) the diary and the disposable camera; (c ) the instructions inside the diary

cover
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Solicited Diary

A handmade diary sim ilar to the example shown in Figure 44 was given to 

volunteers from the case study buildings as part of the "Building Probe" 

package. Volunteer participants were asked to write entries in the diary every 

day over a period of a week. They were invited to describe any aspects of the 

buildings that they liked or disliked, and to observe what role or influence the 

building had in the ir carrying out of activities -  and whether it hindered or 

helped both their work tasks, and the non-work tasks they would expect to be 

able to complete at work over the course of the working day. They were 

invited to compare experiences in the ir workplace with previous experiences in 

other workplaces, as well as other buildings with comparable features -  for 

instance, the experience of using the stairs, or the manner in which they use 

the stair compared to other buildings. Part of the intention was to discover 

where the building created "disablement" for people, and how these compared 

with the standard conceptions of disabling experience in buildings.

Self-D irected Photography

A disposable camera, shown in Figure 44, was given to volunteers from case 

study buildings as part of the "Building Probe" package. Participants were 

asked to use the camera to record features or events that were difficult to 

describe. Once the photographs had been developed and the diary had been 

analysed, these photographs were introduced at the debriefing interview and 

their intention was explored by the interviewer.

In te rv ie w

An interview followed the diary/photography study, and was the only non

situated study carried out with the situated building users. The structure of 

the interview emerged from the information gleaned from analysis of the diary 

and the photos. The photographs themselves became a conversation piece, 

something the participants could talk with and about. A checklist of themes 

was brought to the interview, which was used either to restart the 

conversation, or to address items that had not been covered by the 

photographs or in the diary. The main items were as follows:

• Overview of research

• Workplace
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• Marginalisation

• Effect of previous workplaces

• Mental walkthrough of building

• Reaction to study

5.7 Validity

The quality of research is judged in its validation. Most of the instruments  

used in this project do not produce information tha t could be classified as 

generalizable. The motivation behind the instruments has been to understand  

how buildings are interpreted by people who use them , and to extract this 

information both to test and to enrich knowledge gathered from other sources. 

Validation methods that can traditionally be employed are positivistic tests, 

which are problematic when used in an interpretive context such as this.

Validating research comes under a num ber of different topics including: 

construct validity which "entails drawing hypotheses about the likely 

connection between the concept of interest and another concept" (Brym an,  

2 0 0 4 ,  p. 4 5 ) ;  internal validity w here causal relationships exist between  

concepts within the research theory (ibid., 2 004 , p. 6 6 ) ;  external validity  

which describes the ability of the findings to be generalised (ibid., 2 0 0 4 , p.

6 7 ) ,  and reliability w here the operations of a study can be repeated.

However, the  validity of participant accounts, particularly within the  

interactivist epistemological outlook, are imbued with their reality:

Researchers become less concerned with producing accounts with validity, 

reliability, and generalizability and m ore concerned with producing accounts 

that embody verisimilitude, emotionality, personal responsibility, care, praxis, 

and piurivocaiity" (Kam bereiis & Dimitriadis, 2004 , p. 81).

The triangulation of methods used in this project providied a multiplicity of 

sources of information based on the sam e site, from a range of em bodim ent  

experiences. Reality checks are presented by the  overlay of participant 

accounts upon the advice contained in literature based information such as 

standards. There is a g reater reliance in this research on the  "usefulness" of 

the  accounts gathered and the instrum ent produced:
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When researchers' accounts are viewed not as m irrors but as manufacturers o f 

reality that a t best embody a strong form o f verisimilitude, then traditional 

forms o f evaluating research accounts (e.g., validity, reliability, 

generalizability) are no longer relevant. Instead, research accounts must be 

assessed along more pragmatic lines—whether they are useful, whether they 

restore the forward movement and productivity o f human activ ity that has 

become bogged down or no longer productive ... and whether they function to 

expose and transform hegemonic regimes o f truth and asymmetrical power 

relations (Kamberelis & Dimitriadis, 2004, p. 61)

5.8 Summary
This chapter presents an overview of the research philosophy, strategy and 

methodology which form the context within which this research was 

conducted. There are two broadly divergent methodological approaches that 

are blended in this research project: one positivist and based on the guidance 

in literature sources; and the second interpretivist in outlook and generated by 

the research participants who took part in this study. These comprise a range 

of survey, case study, action research and grounded theory approaches, using 

a design research approach termed p ra c tice -g round ed  research  as a rough 

framework to structure the various instruments. This mixture of approaches 

reflects the diverse theoretical strands which can be seen in UD thinking, 

which are described in chapter 4. They also serve to achieve the project 

research aims by validating and reinforcing each other, and ultimately allowing 

a better critical analysis of the resultant "design artefact". This artefact, the 

Universal design Building Rating Instrument, is the subject of the next 

chapter, which describes its design and the mechanics of its operation.
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CHAPTER 6 : The Universal 
Design Building Rating 

Instrument (UDBRI)

6.1 Introduction

This chapter outlines the development and operation of the Universal 

Design Building Rating Instrument (UDBRI). The UDBRI is an 

instrument for evaluating and rating how universally designed building 

features and complete buildings are. The criteria for evaluation are 

generated from knowledge assembled from literature and validated by 

the qualitative research instruments described in chapter 5. These 

criteria are organised according to their relevance to two distinct sets of 

indicators, which also serve as outputs of the evaluation instrument. 

They split between user circumstance and building indicators. These 

indicators emerged from the review of literature in the first four 

chapters, with further refinement of the user circumstances facilitated 

by the insights provided by the research participants (described in 

chapter 5). This chapter will describe the character of the indicators, 

and how they are generated by the instrument. It  will also describe 

how the UDBRI is structured, and how it is used by an evaluator to 

produce a building rating.
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6.2 Assembling Indicators for Universal Design

The main knowledge base of the UDBRI derived from a survey of standards, 

guidelines and academic literature sources focused on the practical 

implementation of UD and accessible design solutions relevant to Ireland, the 

UK, Norway, Denmark, Canada, Germany, and elsewhere. A non-exhaustive 

list of sources used includes the following:

• The CEUD/NDA Building for Everyone: A Universal Design approach 

(2012)(referred to in the UDBRI as "BfE")

• The Irish Department of the Environment, Heritage and the Gaeltacht's 

Irish Building Regulations Part M: Access and Use -  Technical Guidance 

Document (DoEHGL, 2010) (referred to in the UDBRI as "M")

• The Danish Building Regulations BRIO Section 3 (2008)(referred to in 

the UDBRI as "BRD")

• The Norwegian Standard NS 11001 Universal Design of building works. 

Part 1 Buildings open to the public (referred to in the UDBRI as "UDN")

• The British Standards BS8300 Design o f buildings and their approaches 

to m eet the needs o f disabled people (BSI, 2009) (referred to in the 

UDBRI as "BS")

• The International Standard Organization's 21542 Building construction - 

Accessibility and usability o f the built environm ent (referred to in the 

UDBRI as "21542")

• The Canadian London, Ontario 2 0 0 7  Facility Accessibility Design 

Standard, London, Ontario, Canada (referred to in the UDBRI as "LO")

• The Metric Handbook: Planning and Design Data, by David Adler (2000)

• BodySpace: anthropometry, ergonomics, and the design of work, by 

Pheasant and Haslegrave (2003 ) (referred to as BSpace)
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Table 14 : The number, and break down, of UD criteria in the first d ra ft of the UDBRI

Building Setting Number of criteria

Approach 201

Access 142
Horizontal Circ. 82
Vertical C irculation 185
Sanitary Facilities 133
O ther Facilities 106
Com m unication 40
TOTAL CRITERIA 889

The advice was compiled together to facilitate direct comparison between 

different sources, and criteria were simplified to be as specific as possible. At 

the outset of the project the sum of all criteria gathered numbered 

approximately 900 (see Table 14) although the number of criteria and the 

sources referred to grew as the project progressed. Table 15 shows an 

example of a selection of the criteria, and describes the general approach to 

comparing different sources.

Table 15 : Excerpt from the UD criteria m atrix  dem onstrating the variance between
guidance sources

Criteria

description
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ENTRANCES

OUTSIDE AN 

ACCESSIBLE 

ENTRANCE

Appearance of

accessible

entrance

Materials of

accessible

entrance

Entrance

landing

dimensions

minimum

Clear from  

bound.

Easy to 

locate

1500X
1500

1600X
2150

1500X
1500

2400X 2400

Easy

locate

Avoid

re flec t/

glare

1800X
1800
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Treatm ent of

outward

opening doors

Choice of

doors at busy

entrances

Threshold

height

maximum

Appearance of

threshold

Threshold 

profile /expose  

d edges 

I f  Change in 

floor m aterial 

Matwells

Clear space to  

latch side of 

door 

Entrance 

canopy/door 

recess depth

Entrance 

canopy/door 

recess height 

Entrance area 

surface 

Im pedim ents  

to avoid

1700X
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25

Colour

contrast,

tactile
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Short Level 

ramp
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unbev. 5

750 600 650

1200

2200-2500
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15mm

champ.

Pencil.

No trip 

hazard 

level

300m

m
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t
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6.2.1 Applying coding to criteria
Indicators are the yardsticl<s of any system, representing its most significant 

features. In the BER example discussed in chapter one, there are two 

yardsticks: the annual energy consumption of a building, and the annual 

carbon cost of running a building. Universal design indicators in evaluation 

have, predictably, often been based on the seven principles o f universal design 

(see Appendix A), although these have so far failed to be employed 

convincingly (Sanford, 2009). Both Steinfeld (2010 ) and Sanford (2009 ,

2012) express reservations whether they can ever be used in a conclusive 

manner. In common with previous conceptual approaches to evaluation such 

as Sanford's (2009 ) UDAP methodology, Steinfeld's Enabler (1 9 7 9 ),  and 

Froyen's UD pattern methodology, the UDBRI generates two groups of 

indicators relating separately to people and the environment. The difference is 

that a single pool of criteria is used to produce both the user circumstance 

indicators, and the building indicators in recognition of the essentially 

transactional and indivisible of the relationship between people and 

environments (see section 4 .2 .1 ) .  The user circumstance indicators reflect 

how different situations of use are presented by a building, and comprise 

twenty four indicators in total. Collectively these 24 indicators describe a 

spectrum of disabling situations within which a user can find herself in any 

given building setting. These types of experience, or circumstances, can be 

contingent on weather; on a person's abilities, age, size, or shape; on 

personal injury, fatigue or sickness (Duncan, 2007);  or the social context 

including the number of people in a space.

Building indicators are conceptually ordered aspects of the building 

experience. There are three building indicators, separable by their degree of 

embedded-ness in the building structure, and the nature of the interactional 

relationship people have with them. The following sections outline the 

characteristics of user circumstance indicators and building indicators and 

explain the operation of these indicators in the UDBRI.
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6.3 Circumstantial or situational indicators

Chapter three argued that user needs are multi-dimensional, and user 

circumstances aim at reflecting this heterogeneity by establishing a number of 

dimensions of experience. These reinforce the central role of buildings in 

creating disability and disabling situations (Depoy & Gilson, 2010; Lid, 2013).  

User circumstances can be split into five basic groupings, adapted from the 

"human abilities and consequences of impairment" catalogued in the ISO 

Guide 71 (ISO/IEC, 2001) -  these are the sensory, physical, cognitive, 

allergenic and general circumstances that can affect performance. Froyen's 

(2012) universal design users - built environm ent model. Froyen's (2012)  

approach of attaching user factors to patterns in his universal design users - 

built environm ent m odel (see section 3 .4) provides a precedent for the 

manner in which user circumstance indicators are employed in the UDBRI. 

Criteria were individually coded with user circumstances, and it is this coding 

which allows user circumstance ratings to be produced. A single criterion can 

affect a number of different user circumstances: a criterion can only affect one 

building indicator. Table 16 illustrates an excerpt from the meta-study of UD 

guidance, which demonstrates this, and describes how criteria are coded into 

the UDBRI.

Positioning user conditions or circumstances as a basis for evaluation was 

suggested by the Danish Accessibility Label scheme (God Adgang, n.d.).

While that scheme focused on seven disability categories directly (see Figure 

45), it illustrated a succinct clarity by describing an environment through 

easy-to-understand concepts related to human experience. The twenty four 

UDBRI user circumstance categories describe a wide and more universalisable 

range of experience, by portraying the range of different circumstances that a 

built environment can present. I t  moves away from classifying people into 

disability "types", toward classifying experience types (which people with 

disability can critique most lucidly) in order to reinforce the universal nature 

of disability experience (Zola, 1989).
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Table 16 : Excerpt from the UD criteria m atrix  dem onstrating how coding is applied

Building

Allergy Ind icator

Criteria description Sensory Physical Cognitive /

General

Accessing,

Using,

Orienting
s i = seeing; p i = c l =  intellect; a l  = Ac=Accessing
S2 =

hearing; s3 

= touch; s4

manipulatio 

n; p2 = 

movement;

c2 =  memory; 

c3 =

language; c4

contact 

allergy; a2 

= food

Us=Using

Un=Orienting

= P3 = = literacy allergy;

taste/smell; strength and a3 =

s5 = balance endurance; 

p4 = voice; 

p5 = size

respiratory 

d l =  

universal 

comfort

ENTRANCES

OUTSIDE AN ACCESSIBLE

ENTRANCE

Appearance of accessible s l c3 Un

entrance

Materials of accessible s i c3 Un

entrance

Entrance landing dimensions p i p2 p5 c3 Ac

minimum

Treatment of outward s l p i p2 p5 Un

opening doors

Choice of doors at busy P2 Us

entrances

Threshold height maximum p2 p3 Ac

Appearance of threshold s l s3 c3 Un

Threshold profile/exposed s3 s5 p i p2 Us

edges

If  Change in floor material s5 P2 Us

Mat wells s5 p2 p3 Ac

Clear space to latch side of p i p2 Ac

door

Entrance canopy/door recess d l Us

depth

Entrance canopy/door recess p5 Ac

height

Entrance area surface p2 p3 Ac

Entrance door Us

Impediments to avoid s l P2 Ac
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These circumstances can be related to other categories of human health and 

ability. The Work Research Centre (2012) mapped ICF categories to the 

human abilities described in ISO Guide 71. By developing this translation, and 

borrowing the language of the ICF, the twenty-four user circumstances can be 

directly related to both systems, as shown in Table 17 which also contains a 

brief description of each user circumstance, divided between the five sections 

mentioned earlier. "General" circumstances don't belong in specific 

circumstances, as they have a general beneficial effect on wellness, and will 

commonly happen in conjunction with those from the other four user 

categories. Many of these categories were generated during the participation 

research.

Wheelchair users

Reduced mobility, arm- and hand impairments

Visual impairments 

Hearing impairments

Asthma and allergies

Mental disabilities 

Reading difficulties

Figure 45 : A graphic description of the Danish Accessibility Label (God Adgang, n.d.)

o

e
n
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Table 17 : A list and description of the user circum stance indicators produced by 
UDBRI cross tabulated with their ICF equivalent, adapted from the Work Research

Centre (2 0 1 2 )

Circumstance
Category

UDBRI
Code

User
Circumstance

Description ICF Com ponent

S en s o r y s i p Mild to  s e v e r e  
difficult ies of 
Vision funct ions

Cri ter ion t h a t  a d d r e s s e s  t h e  
p e r m a n e n t  or  c i r c ums tan t i a l  
im p e d a n c e  in using s ig h t  a s  
a m e d i u m  to  pe rce iv e  t h e  
e n v i r o n m e n t

See in g  a n d  Re la ted  
Funct ion b 2 1 0 -  
b 2 2 9 ; I C F  
Recep t ion  o f  sign 
l a n g u a g e  b l 6 7 0 2

S en s o r y s l f Total  difficulty of 
Vision funct ions

P e r m a n e n t  or  c i r cum s tan t i a l  
b a r r i e r  in us ing s igh t  a s  a 
m e a n s  to  pe rce ive  t h e  
e n v i r o n m e n t

See in g  a n d  Re la ted  
Funct ion b 2 1 0 -  
b229

S e n s o r y s2p Mild to  s e v e r e  
difficult ies of 
Hearing  funct ions

P e r m a n e n t  o r  c i r cum s tan t i a l  
im p e d a n c e  in us ing hea r ing  
as  a m e d i u m  to  pe rc e ive  
t h e  e n v i r o n m e n t

b 2 3 0  Hearing  
Funct ions ,  b 2 4 0

S e n s o r y s2f Total  difficulty of 
Hearing funct ions

P e r m a n e n t  o r  c i r cum s tan t i a l  
ba r r i e r  in us ing hea r ing  a s  a 
m e a n s  to  pe rce iv e  t h e  
e n v i r o n m e n t

b 2 3 0  Hearing  
Funct ions ,  b 2 4 0

Se n so r y S3 Mild to  tota l  
difficulty of 
Touch  funct ions

C i r c u m s t a n c e  w h e r e  t h e  
sui tabi l i ty of t h e  ma te r i a l  
t e x t u r e  a nd  sculpt ing  of a 
f e a t u r e  is i m p o r ta n t

b 2 6 5  Touch  
Funct ion,  b 2 7 0  
T e m p e r a t u r e

S e n s o r y s4 Mild to  tota l  
difficulty of  T as te  
or  Smel l  
funct ions

C i rc u m s ta n c e  w h e r e  t h e  
sui tabi l i ty of  t h e  smel l  or  
t a s t e  of  a f e a t u r e  h a s  an 
effect  on s o m e  o r  all u s e r s

b 2 5 0  T as t e  
funct ion,  b 2 5 5  
Smel l  funct ion

S e n s o r y s5 Mild to  tota l  
difficulty of 
b a l anc e  funct ion

C i rc u m s ta n c e  w h e r e  t h e  
des ign  of  a n  e l e m e n t  can 
h av e  an  ef fec t  on t h e  s e c u r e  
b a l anc e  of  s o m e  o r  all u se r s

b 2 3 5  Ves t ibu la r  
Funct ions ,  ( b 2 3 5 1  
b a l anc e  fu nc t ion) ;  
b 2 4 0  S e n s a t i o n s  
a s s o c ia t e d  with 
hea r ing  v es t ib u l a r  
funct ions .

Physical p i Mild o r  tota l  
difficulty in 
ca rrying ,  moving 
and  hand l ing 
o b j e c t s

C i r c u m s t a n c e  w h e r e  t h e  
des ign  o f  an  e l e m e n t  can 
h a v e  an  ef fec t  on t h e  abili ty 
of s o m e  o r  all u s e r s  to  
effect ively m a n ip u la te  it

Mobility of  Joint  
Funct ions )  b 7 1 0  & 
ICF (Mobility of 
Bone Funct ions )  
b ? 2 0  & ICF (Muscle 
Power  Funct ions )  
b7 30 :  d 4 3 0 - d 4 4 9  
Carrying ,  moving 
and  handl ing
o b je c t s
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Circumstance
Category

Physical

Physical

Physical

Physical

Physical

Physical

Cognitive

UDBRI
Code

User
Circumstance

Description ICF Component

P2

P3

p4

p5h

p5w

p6

Mild to total 
difficulty moving 
or walking

Concerning the 
divergent height 
of users

Concerning the 
divergent width 
of users

Mild to total 
difficulty with 
Urinary and 
Defecation 
functions

Circumstance where the 
design of an element can 
have an effect on the ability 
of some or all users to 
effectively manoeuvre or 
move

Mild to total 
difficulty with 
Exercise 
Tolerance 
functions

Mild to total 
difficulty with 
Voice and Speech 
functions

Circumstance where the 
force required of an element 
can inhibit the ability or 
some or all users to 
complete tasks or journeys

Circumstance where an 
elements performance can 
be affected by a permanent 
or temporary incapability for 
a user to vocalize clearly

Circumstance where the 
design of an element avoids 
extremities of height 
affecting performance

Circumstance where the 
design of an element avoids 
extremities of width or 
weight of a user affecting 
performance

Circumstance where the 
design of an element 
addresses the temporary or 
permanent needs of users 
with gastronomic or 
impeded bladder function

ICF (Motor Reflex 
Functions) b750 & 
ICF (Control of 
Voluntary 
Movement 
Functions) b760 & 
ICF (Involuntary 
Movement 
Functions) b765:

ICF (Muscle Power 
Functions) b730 & 
ICF (Muscle Tone 
Functions) b735 & 
ICF (Muscle 
Endurance 
Functions) b740

ICF (Voice 
Functions) b310 & 
ICF (Articulation 
Functions) b320 & 
ICF (Fluency and 
Rhythm of Speech 
Functions) b330:

b525 Defecation 
Functions; b610 
Urinary excretory 
functions; b620 
Urination functions

c l Mild to total 
difficulty with 
Intellect 
functions

Circumstance where the 
design of an element 
addresses the temporary or 
permanent needs of users 
for uncomplicated and 
intuitive features

b l l7  Intellectual 
Functions
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Circumstance
Category

Cogni t ive

Cogni t ive

Cogni t ive

Allergy

Allergy

Allergy

Genera l

UDBRI
Code

c2

c3

c4

User
Circumstance

Mild to  to ta l  
difficulty with 
Memory  
funct ions

Mild to  s e v e r e  
difficulty with 
L a n g u a g e  
Funct ions

Mild to  tota l  
difficulty
Receiving Wr it ten 
M e ss a g e s

Description

C ir c u m s t a n c e  w h e r e  th e  
de s ign  of  a n  e l e m e n t  
a d d r e s s e s  t h e  t e m p o r a r y  o r  
p e r m a n e n t  n e e d s  of  u se r s  
for  unc o m p l ic a t e d  and  
intui t ive f e a t u r e s

C i r c u m s ta n c e s  w h e r e  t h e  
de s ign  of  an  e l e m e n t  
a d d r e s s e s  t h e  n e e d  to 
c o m m u n i c a t e  effect ively 
i m p o r ta n t  in format ion  to  t h e  
u se r

C i rc u m s ta n c e s  w h e r e  t h e  
de s ign  of  a n  e l e m e n t  
a d d r e s s e s  t h e  t e m p o r a r y  or  
p e r m a n e n t  n e e d  to  
c o m m u n i c a t e  effect ively in a 
n on -w r i t t en  m e d iu m

ICF Component

b l l 4  Memory  
Func t ions

b l 6 7  Mental  
Func t ions  of 
L a n g u a g e ;  b l 5 6 5  
Visuo-spa t ia l  
pe rc ep t ion

b l 6 7 0 1  Recep t ion  
of  Wr i t t en  
l a n g u a g e ;  d 3 2 5  
c o m m u n ic a t i n g  
with -  r eceiving -  
wr i t t en  m e s s a g e s

a l

a2

a3

Mild to  tota l  
difficult ies with 
C o n ta c t  a l lergies

Mild to  tota l  
difficult ies with 
Food al l ergies

Mild to  tota l  
difficulty with 
Re sp i ra to ry  
a l lergies

C i r c u m s t a n c e  w h e r e  t h e  
des ign  o f  an  e l e m e n t  
a d d r e s s e s  t h e  t e m p o r a r y  o r  
p e r m a n e n t  n e e d s  of  u s e r s  to  
avoid skin r ea c t io n s  on 
f e a t u r e s  a n d  in te r fa ces  
d e s ig n ed  to  be  to u c h e d

C i r c u m s t a n c e  w h e r e  t h e  
des ign  of  a n  e l e m e n t  
a d d r e s s e s  t h e  t e m p o r a r y  o r  
p e r m a n e n t  n e e d s  of  u s e r s  to  
avoid a i r - b o r n e  d i sc omf or t

b 45 3 1
Hypersens i t ivi ty  
r ea c t io n s ;  bS lO 
Pro tec t ive  
Func t ions  of  Skin

b 5 1 5 3 5  T o le ran ce  
to  food

b4 35
Hypersens i t iv i ty  
r ea c t i on s ;  b 4 40  
Respi rat ion  
Funct ion;  b 4 4 5  
Re sp i ra to ry  
Muscles  Funct ion

d l  I m p r o v e d  A des ig n  which a d d r e s s e s
Exper ien ce  t h e  g e n e r a l  e x p e r i e n c e  of  a

building o r  building e l e m e n t ,  
w i thou t  being easi ly 
classified within a pa r t i cu la r  
ex p e r i e n c e

Re la tes  to  t h e  
t e r m  "we l l -be ing"  
de f ined  in ICF a s  
" t he  to ta l  u n i ve r s e  
of h u m a n  life 
d o m a in s ,  including 
physical ,  m e n ta l  
a nd  social  a s p e c t s ,  
t h a t  m a k e  up w h a t  
can  be  cal led a
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good life".

Circumstance UDBRI User
Category Code Circumstance

Description ICF Component

General d2 crowd /social 
experience

A design feature which b7204 M aintaining
improves perform ance fo r a social space
num ber of people, or social 
possibilities o f space

General d3 Phobia
experience

A design feature which 
addresses specific 
tem porarily  or perm anently 
held phobias

6.4 Building Indicators

The five transport indicators described by 0vsteda & Iceland (2011 ) tracl< a 

project through all stages from the planning stage to post-completion. As 

observed in chapter 3, two indicators in particular relate to the building: 

"physical barriers" and "orientation and information barriers". These 

differentiate between spatial or usability issues in facilities, and orientation or 

informational aids. They are similar to Afacan and Erbug's (2009)  

classification of evaluation observations into "major problems" and "minor 

problems" based on the cost of addressing issues that emerged from analysis.

The "physical barriers" described by 0vsteda & Meland (2011 ) refer both to 

the spatial affordance or manoeuvring space within a building facility, and to 

the quality of interaction with products such as door handles, floor surfaces, 

and threshold details. Within this set of elements it was considered that a 

finer distinction would prove useful for designers in particular. To address 

these overlaps and introduce conceptual clarity, three separate building 

indicators are chosen for the UDBRI. These are (1) accessing, (2) using or 

interfacing, and (3) orientating  indicators. The three categories are useful for 

two primary reasons. At a conceptual level, they allow a building to be 

categorised into spatial (accessing), interactional (using/interfacing) and 

wayfinding and kinaesthetic dimensions (orientating). This creates three 

"layers" of space, recalling Brand's concept of shearing levels o f change.

Brand (1994 ) differentiates between the durability of the different layers in a 

building, and indicates the different time-spans involved in replacing the
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different levels. This includes the  difference between replacing the  "stuff" that  

people populate a space with, and the internal walls and barriers tha t contain

SEmVCFS 

SKIN

STRUCTURE 

SITE

Figure 46  : Brand's (1 9 9 4 ) shearing levels of change diagram

Additionally, they can be viewed as three  different cost categories to help 

m ake decisions on va lue-for-m oney  retrofitting. The "accessing" layer will be 

hard to change, as it is composed of spatial affordances tha t are articulated by 

infrastructural elem ents such as walls, floors and roofs. The "using" layer will 

be more readily changeable, as it is composed of the interactive e lem ents of a 

building which people touch and engage physically with, including floor 

coverings, door handles and furniture. The "orienting" layer is in some ways  

the easiest to change, as it can be addressed with paint finishes and signage. 

However it also depends on the legibility of the  space, which is based on 

infrastructural properties. Figure 47  makes reference to Brand's diagram to 

indicate the  depth of "em beddedness" of each of the three  universal design 

building indicators  within the  building. The three  building indicators are  

described in the  following sections.

spaces in plan as illustrated in Figure 46
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Orienting

Using

Accessing

Figure 47 : The conceptual relationship between "accessing", "using /in teracting" and
"orientating" building indicators

6.4.1 Accessing indicator
The definition of accessing used in the UDBRI is based upon the physical 

dimensions of the space, and other "infrastructural" level aspects of buildings 

such as slope of the ground and the shape of a step. These are difficult to 

alter, and a poor accessing indicator rating can suggest that a building facility 

will be difficult to improve w ithout significant investment. It is a shift, albeit 

not a radical departure, from the definition of accessibility in literature, which 

has no fixed meaning (Iwarsson, 2003), and it approaches the definition of 

accessibility used in urban design evaluation based on routes and distances (F 

Bromley, Matthews, & Thomas, 2007). This indicator will better describe the 

effect of a building on people who employ mobility aids, who are in charge of 

others, or who are required to carry awkward loads.

188



6 The UDBRI

Table 18 : Sample questions used to evaluate and rate the "accessing" indicator in the
UDBRI

Score
Aspect Requirement Answer Range Range

Is the clear width between handrails 
Flights , . ,

suitable for a wide range of users?
1200mm - 2000mm (BfE) 100

1000mm - 1200mm (M) 67

900mm -1000mm (BRD) 33

below 900mm 0

Is there a reasonable lim it to the risers
in a flight? 12 risers (BfE) (M) 100

12-16 risers (21542) 50

12-18 risers if tread greater
than 350mm (M) 50

16 or more risers 0

6.4.2 Using or interfacing indicator
The using or in terfacing indicator describes the quality of controls, handles 

and elennents tha t demand fine movements -  particularly at threshold 

conditions. These are the elements tha t demand a level of physical 

interaction, either to be manipulated (door handles), or to provide grip or 

purchase for activity (floor coverings or handrail). These are generally easier 

to modify than accessing indicators, as they are often applied surface finishes 

and fittings -  such as stair nosings in the example shown Table 19. The 

design of interfaces has a greater effect on those who are less deft or precise 

with the movements of the ir limbs.
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Table 19 : Sample questions used to evaluate and rate the "using/in teracting"
indicator in the UDBRI

Aspect Requirement Answer Range
Score
Range

Nosing depth of nosing No projecting nosing (BfE) 100

25mm maximum nosing (BfE) (IM) 50

greater than 25mm projecting nosing 0

edge of step 5-lOmm bevel (BfE) (M) 100

No bevel 0

Consistency
Are tread/rise dimensions 
consistent in a flight? Yes (BfE) (M) 100

No 0

Floor Surface

Is the floor surface 
suitable for use in all 
conditions? firm , durable, smooth, non-slip 100

fairly even, smooth 50

very uneven/slippery 0

Tread
treatment

Have winding/tapering 
treads been avoided? Yes (BfE) (M) 100

Winding/tapered treads present in 
flights 0

Riser
Treatment

Have open risers been 
avoided Yes (BfE) (M) 100

Open risers used “  0

6 .4 .3  Orientating indicator

O rientating indicators  describe the efficacy of environmental cues and

visual or tactile supports through which a building communicates locational

and directional information. This indicator also highlights how discoverable

important threshold conditions such as doorways and door hardware are

discoverable. Further, it rates the ability of a building to warn people of

potential hazards, including the articulation of steps and use of tactile

warnings such as in the "stepped approach" example in Table 20 below.

Orienting features are both the easiest and the hardest to change. For

example, altering paint colours and the colour finishes of floor, wall and ceiling
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s urfaces  can af fec t  or ientation by making f ea t u r e s  ob v iou s ,  and by clearly  

indicating w h er e  o n e  f ea ture  e n d s  and a n o th e r  beg ins .  H owever ,  t h e  layout  of  

a building a lso  can af fect  or ientating ,  which is nnore difficult to  re trospective ly  

address .

Table 20 : Sample questions used to evaluate and rate the "orientating" indicator in
the UDBRI

Aspect Requirement Answer  Range
Score
Range

Articulation 
of s teps

Is each s tep  easy  to 
see?

5 0- 70m m  high contrast  nosing on each  s tep  
(BfE) (M) 100

4 0 - 5 0 m m  high cont ras t  nosing on each  s tep  
(21542) 75

Sonne high cont ras t  warning on each s tep 50

High cont ras t  warning,  1st  and last s tep 25

No warning 0

Tactile 
Hazard Strip

Is the  tactile floor 
warning when 
approaching a stair  
sufficiently big?

8 0 0 m m  deep  Corduroy Strip, width of 
approach  route to stair  (BfE) (M) 100

6 0 0 - 8 0 0 m m  deep  Corduroy strip, width of stair  
(UDN) 67

Other  tactile warning 33

No tactile warning 0

Is the  tactile strip 
located in an 
appropr ia te  
position?

4 0 0 m m  from the  to p /b ot t om  ed ge  of the  stair  
(BfE) (M) 100

Between 3 0 0 - 5 0 0 m m  from to p/ b o t t o m  edge  of 
stair  (21542) 50

Outside range 3 0 0 -5 0 0 m m  from top /b ot to m 
edge  of s tair 0

Is the  profile of 
tactile strip effective 
without present ing 
an obstacle?

ribs 20m wide a t  50 mm  intervals,  5 .5 -6 .5 m m  
(BfE) (M) 100

Other pa t tern ' 0

Lighting

Is the  appropr ia te  
lighting level used,  
and a re  shadows 
cast  by nosings

150 lux on s teps ,  200 top and bot tom 100
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avoided?

100 lux 50

Poor light, and confusing shadows 0

Do the handrails
contrast visually
with their

Handrails surroundings? yes 100

no 0

6.5 The structure of the UDBRI

The structure of the UDBRI enlists existing concepts and classifications of the  

environm ent, whilst providing a logical interface for evaluators to use.

Froyen's model of the built environm ent (Froyen, 2 0 1 2 , pp. 1 5 7 -1 6 3 )  has 

been adapted as part of the conceptual backdrop to the developm ent of the  

UDBRI. The Norwegian travel infrastructure rating system (0vsteda  & Meland, 

2 0 1 1 )  influenced the  interface of the UDBRI, while the hierarchical 

arrangem ent of e lements owes much to Froyen's model of the built 

environm ent (Froyen, 2 012 , pp. 1 5 7 - 1 6 3 )

The UDBRI in use is necessarily building-centric, as it is designed to allow 

evaluators to input feedback on a building in a practical, t im e efficient way. As 

a result the categorising structure of the tool is based on generic settings 

within buildings common to most guidance literature on access and use of 

buildings. I t  is fram ed by the activities associated with those settings. The  

hierarchy, or levels, of analysis are organised as follows:

BUILDING:

Primary activity setting;

Building features;

Feature aspects and dimensions;

Questions or requirements;

Answer range.
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Build ing Survey {using UDBRI fo r  re ference)

Evaluator Input

Approaching

Arriving

E nvjronm ent Circulating
(cu ltura i

Changing Levelssetting)

Using Sanitary

Using Facilities

OmniClass Criteria

BUILDING PRIMARY ACTIVITY Building Feature Q uestion /
(socio-spatial SETTINGS Features Aspects Requirem ent

en tity ) (Socio- Spatial Settings)
A ......K  ' ' .................. ('

Bu ild ing  Ind ica tor

User circum stance 
crite ria

^ j|versa) Design Rating

uJ

l i n i n g  Indicator Ratir^

I Iser Circumstance 
Indicator Rating

Figure 48 : Logic diagram  describing the operation of the UDBRI and its internal 
relationship w ith  knowledge sources and the parallel research instrum ents.

The interrelationship between these levels is shown in the logic diagram, 

Figure 48, which also describes the interaction between the case study, the 

UDBRI, the participant research instruments and literature. I t  shows how the 

process of producing ratings works. The elements within the blue backdrop in 

Figure 48 are part of the "machinery" of the instrument, and an evaluator 

using the UDBRI would not need to understand or even be aware of those 

processes. Essentially, they power the instrument below the waterline.
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Table 21 : Relationship between Froyen's Architectural System Levels (2 0 1 2 ) and the
UDBRI structure

Froyen's (2 0 1 2 ) Archit. 

System Levels

Equivalent UDBRI 

Levels
Explanation

Built Environment Built Environment Global environment

Building/Socio-spatial entity
Building/Socio-spatial

entity
The actual building chosen

Socio-spatial settings Primary activity setting
The backdrop in which clearly 

prescribed activity occurs

Clusters of UD patterns Building features
The possible range of activities 

relating to a setting

Individual and The specific personal activities and

Autonomous UD patterns circumstantially practices a person can and does

mandated activities carry out

The building is the whole entity being studied. Primary activity settings are 

the specific settings within the building which are the sites of established user 

strategies according to building guidance standards e.g., approaching the 

building, entering the building, etc. The relationship between the prim ary  

activity settings, and Froyen's (2012) Architectural System Levels are 

explained in Table 21. Building features, aspects and requirements all engage 

in finer detail with the articulation of a building. Appendix B contains a copy of 

the UDBRI tool, which is structured according to this hierarchy. The following 

sections deal with these items in turn.

6.5.1 Primary activity setting
The UDBRI is structured around six prim ary activity settings. These equate 

roughly to what Froyen has described as the "socio-spatial settings" within a 

building, or more descriptively as "stages of a travel chain" (2012 , p. 159). 

These comprise:

• arriving at or approaching a building;

• entering a building;

• circulating through the building;
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• changing level in a building;

• interacting with the main building facilities.

A final section of the UDBRI relates to building features tha t are found across 

m any of these primary activity settings, such as handrails.

The elem ents tha t m ake up each of these activity settings are described in the  

following sections. Table 22 outlines the overall structure of the UDBRI, 

showing the  content of each p rim ary  activ ity  settings.

Table 22 : Overview of the organisation of elements in the UDBRI

Principal Activity Setting Building Feature
Total
Requirements

Accessing
Requirem.

Using
Requi.

Orientating
Requirements Criteria

APPROACHING level approach route 20 11 3 6 57

ramped route 22 12 6 4 63

stepped route 25 8 11 6 73

ENTERING Outside Entrance 15 3 5 7 45

Entrance Door 42 8 21 13 116

Door Security 11 2 4 5 29

Entrance Lobby 20 3 4 13 55

CIRCULATING Reception 36 5 13 18 87

Corridor 27 6 7 14 75

Internal Lobby 14 2 2 10 49

Internal Door 40 6 21 13 114

Queuing 4 1 2 1 10

CHANGING LEVEL Internal Stair 28 8 12 8 85

Internal ramp 26 15 6 5 70

lift 16 5 6 5 40

lift controls 17 10 7 45

FACILITIES
wheelchair accessible 
WC 61 17 32 12 158

cubicle 22 6 8 8 68

Urinal 0 5

Meeting Room 21 5 8 8 58

office 18 5 5 8 50

Refreshment 22 7 12 3 64

COMMON FEATURES Handrails 10 9 1 26

Guarding 10 8 2 26

Controls 11 2 7 2 32

Total Building Features 538 137 222 179 1500

Percentage of Total (%) 25.5 41.3 33.3
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6.5.2 Building features
Within each primary activity setting, building features form a set of roughly 

autonomous spaces or elements. In the case of'changing level in a building', 

building features  will include stairs and lifts. The building feature  is the first 

meaningful level at which rating is carried out: a building rating is effectively a 

sum of building feature  ratings. This lends flexibility to evaluators, who can 

generate ratings for all office spaces in a building, or all circulation areas.

6.5.3 Aspects of building features
Aspects are a means of organizing the separate universal design requirements 

of building features. The term aspects is used both in its traditional guise as 

referring to the dimension, light, and wayfinding of a built space; but within 

the UDBRI they also refer to building elements such as floors, walls and 

ceilings. In Figure 49, aspects are listed in the left-most column of the 

questionnaire sheet.

Aspects are aimed at grouping questions in a coherent way for evaluators. 

Within building features, aspects are organized into questions that relate to 

specific building indicators -  accessing, then using and finally orientating. 

Generally aspects are placed within a specific building indicator group but 

occasionally will appear in more than one. This is the case with floors for 

instance, which are relevant to both 'using' and 'orientating' indicator 

categories.

6.5.4 Requirements (the questions)
Requirements are the individual questions through which building information 

is recorded. These questions are designed to interrogate the UD qualities of 

the building. The questions are framed to show how the building feature can 

be relevant to a diverse body of citizens. For example, the question 'is the 

door hardware easy to use with one hand' (shown in Figure 49) is designee to 

indicate the quality that is prioritized by the universal design concept -  in tnis 

case, one of the principles of universal design, "low physical effort" (CUD, 

1997).
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Internal Ooor • Use/Interactive features

Score Answer/

Aspect Requirement Answer Range Range Value
O pera ting  the doo r Is the force is requ ired  to  open the  doo r excessive? 15N or less (BfE) 100

15-25N (UDN=20N) (21542=25N) 67
25-30N (M=30N) 33
G re a te rth a n  SON 0

Is the door hardw are e a sy to  use w ith  a s ing le  hand? Yes (BfE) (M) 100
No 0

Figure 49 : Excerpt from  the UDBRI tool to dem onstrate values behind the fram ing of
questions

Table 22 shows the breadth of the UDBRI by listing the num ber of questions 

associated with each building fea tu re  and activ ity  setting. A typical building 

evaluation will not encounter all of the building features listed in Table 22 , but 

it a lmost certainly will encounter multiple incidents of an individual building 

feature  such as doors or corridors.

The participation studies had a significant influence on how the questions were  

phrased and the  order in which the questions have been placed. In particular  

this was a response the order in which participants perceived elements, and 

the importance they attributed to different aspects of the case study buildings.

6.5.5 Answer range
The answer range is the graded set of criteria associated with each question in

the  UDBRI. The grading system was developed by taking advantage of the

disparity of advice between different literature sources on w hat is a suitable

range, or the  suitable m inim um  level, for universally designed features. This

is dem onstrated in Table 15 which compares advice from different sources.

W here  advice in literature was largely in agreem ent, as few as two options are

available in the  'answer range'. W here wide disparity was obvious in

literature, the num ber of options in the 'answer range' expanded. In all cases,

the  lowest answer in the answer range is scored at '0 '  which represents what

is unacceptable in a building aspect. The most 'universally designed', or best-

practice, criteria are scored at '1 0 0 '.  I f  there  are three  answers, the middle

answ er will be scored at '50 ',  and if there  are four answers the middle two will

be scored at '3 3 '  and '67 ',  and so on. In each case the available answers are

scored at equal intervals between '0 '  and '100 '.  The following section

dem onstrates how an evaluation is carried out using the UDBRI.

197



6 The UDBRI

6.6 Carrying out evaluations with the UDBRI

6.6.1 The contents of the UDBRI
The current draft of the UDBRI can be found in appendix C of this document.

In its present guise it is a booklet of Microsoft Excel generated sheets, 

classified into six chapters. These six chapters roughly mirror the travel chain 

toward and through a building: approaching; entering; circulating; changing 

level; and making use of the available building facilities. A final section of the 

UDBRI deals with common building features such as handrails and controls. 

Within each of these sections of the UDBRI, the familiar features of a building 

can be identified, and each is interrogated by means of a questionnaire to be 

filled out by an evaluator following, or during, a building visit. Each of these 

questionnaires contains questions that must be answered, but will also contain 

a selection of questions that should only be answered if certain features are 

present. In the case of an 'Internal Door', if it contains a vision panel or 

particular hardware sets, then these conditional questions w ill need to be 

answered. Table 23 below shows a sample excerpt from the UDBRI tool 

illustrating the typical layout the evaluator will experience. The conditional 

questions are highlighted with a grey background, and begin with an "if" 

statement.
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Table 23 : Sample excerpt from  UDBRI

la  APPROACH ROUTE OMNICLASS 13 69 25 11 Pavement

Aspect Requirement Answer Range
Score
Range

Answer
1

Dimensions
Is the  pavem ent w ide enough fo r  the  uses 
th a t m ight reasonably be expected? 2500mm unobstructed (BfE) 100

2000-2500mm  unobstructed 67

1800-2000mm unobstructed (M) 33

Less than 1800mm 0

Is the placem ent o f obstacles along the 
approach route  avoided?

No Street fu rn itu re  or dished 
channels im peding route 100

Street fu rn itu re  o r dished channels 
im peding route 0

I f  there are constrictions on the approach:

Is the re  su ffic ien t w/idth le ft fo r ease o f 
approach? 1500mm o r m ore (BfE) 100

Less than 1500mm 0

Height
W hat height clearance is m aintained along 
the route? 2100mm clearance 100

less than 2100mm clearance 0

6.6.2 Using the UDBRI question sheets
I t  is essential to have architectural plans of the building being evaluated when  

using the UDBRI. The evaluation can be recorded e ither by typing directly into 

Microsoft Excel-fornnat spread-sheets during an evaluation, or by printing out 

the spread-sheets and updating the software after the evaluation has taken  

place. Before beginning an evaluation, an evaluator needs a copy of the  

building plans in her possession, or if plans are unavailable, she needs to 

conduct a visual survey of the building and sketch the plans. Ideally a 

decision should be m ade in advance of visiting the building w hether the  

evaluation is to provide an analysis and rating of the principal routes of the  

building, or of the building as a whole. Details of the consequences and 

relative advantages of each option were described in section 6 .7 .2 .

At this point, the various question sheets tha t m ake up the  UDBRI should be 

assembled to map the building features to be rated in the order they will be 

discovered in the building. These questionnaire sheets are divided amongst  

the six prim ary activity settings, which m ake up the six main parts of the
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UDBRI. It  is important to map out how the building will be evaluated and to 

place the printed questionnaire sheets in sequential order, or to apply logical 

names in advance to software spread-sheets to differentiate any building 

features (such as doors or corridors) that appear a number of times 

throughout the building.

•
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oc<

(6

Landms
0SW1

Figure 50 : Using building plans to pre-organise the journey through the building for
an evaluator

Each questionnaire spread-sheet represents a building feature, described in 

section 6 .5 .2 . Each question is filtered into one of the 3 building indicator- 

categories of'accessing', 'using' and 'orientating', and questions are designed 

to be answered in the order listed. All questions need to be answered, except 

the conditional subjects in the situations described in section 6.6 .1 .

Internal Lobbies - UsInK/lnteractinK Indicators
Score

Feature aspect Requirement Answer Range Range Score
Floor Is the f lo o r f in is h  su itab le  fo ra  w ide range o f people firm  and level (BfE) (M) 100

reasonably firm  and level 50 not perfect

uneven, s lippy, treachorous 0
I f  there is a chanae in floor materal:
Is there an e ffo r to  avoid a trip  hazard? No perceptib le  th resho ld  (BfE) (M) 100
wew th re sho ld /loose  m ate ria l edge 0
I f  there are windows in the lobbv:

W indow  controls
Are the w indow  han d les /con tro ls /rem ote  controls a ta  
su ita b le  height?

W ith in  800-1300mm range (BRD) 100

Outside 800-1300mm range 0

Figure 51 : Sample excerpt from  the 'internal lobbies' questionnaire
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In a walk-through of the building, evaluators can identify the requirement 

(question) of a particular aspect of a building feature and then select the 

answer tha t best fits fronn the 'answer range' column. In Figure 51, for 

example, the question posed: 'is the floor finish suitable for a wide range of 

people?' is answered with: 'reasonably firm  and level'. This is confirmed by the 

descriptive comment left by the eva luato r'no t perfect', implying some 

imperfections. The most applicable answer in the 'answer range' column is 

chosen by the evaluator by adding a comment or even jus t assent in the 

'answer' column. This applies a score to that particular requirement, and the 

strength of the score is shown in the 'score range' column. Inputting this data 

in the Microsoft Excel spread-sheet will result in an active update of the overall 

universal design rating for the building feature. I t  also automatically updates 

the various building and circumstantial indicator rating associated with the 

feature. Once all the relevant questionnaire spread-sheets have been filled in, 

the field-work for the evaluator has finished, and all the information required 

to produce a building rating has been gathered. The process of rating the 

building is described in the following section.

6.7 Producing a building rating with the UDBRI

This section discusses how a rating is produced by the UDBRI. A rating can be 

generated for a whole building, or parts of a building such as the public 

facilities. The three building level indicators and the tw enty-four user 

circumstance indicators also generate individual ratings automatically. The 

following sections describe how the rating scheme is organised, and how 

scores are produced.

6.7.1 Rating Scheme
The scoring system consciously mimics the alphabet-based, or alphanumeric 

rating of the Building Energy Rating described in chapter one. The BER 

system produces an annual predicted energy consumption of a building, and
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maps this to a rating scale ranging from A l -G ,  with fifteen separate ratings 

available. The UDBRI returns a percentage rating, and simplifies this to six 

separate ratings, which range as follows:

F 0 -  17%

E 1 7%  - 3 3 %

D 3 4 %  - 5 0 %

C 5 1 %  - 6 7 %

B 6 8 %  - 8 3 %

A 8 4 %  - 1 0 0 %

The reason for reducing the num ber of separate ratings to a manageable  

num ber like six is recognition tha t an instrument for measuring a subjective  

dimension such as human comfort cannot be nuanced and complete -  it would 

be misleading to suggest tha t I t  can only ever achieve a partial picture of how 

'universally designed' a building is. This is because universal design is also a 

measure of wellness, social participation and other difficult to define aspects of 

day-to  day social practice (Steinfeld & Maisel, 2 0 1 2 ) .  W h at it can achieve is a 

rough sense of w hat depth of user circumstances are supported in a building, 

particularly through the user circumstance indicators. I t  can also suggest how 

readily the building can be m ade more supportive through the building level 

indicators.

A 8 H D  E F

Figure 52 : Colour coded rating scale used throughout the UDBRI

The BER scale makes use of colour coding to reinforce the  visual identity of the  

ratings, and a similar system has been used in the UDBRI. The colour scale is 

mapped out in Figure 52 above.

6.7.2 Rating buildings features with the UDBRI
The mechanism of the rating currently involves navigating a MS Excel 

interface. Once the answers to all questions for a building feature  have been 

recorded and inputted into the relevant MS Excel spread-sheet, a rating for
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the feature is automatically produced within the spread-sheet. The rating 

represents the relationship between the potential available score and the 

achieved score for the building feature, from which a percentage score is 

generated. The 'potential score' and 'actual score' totals are carried forward to 

calculate aggregated ratings for a building.

Table 24 : Sample excerpt from  UDBRI scoring mechanism, indicating 'universal 
design' rating, 'orientating ' indicator rating and a selection of user circumstance 
indicator rating

D l Dl 

max pot.

Dl

actl

D2

max.

D2

pot.

D2

actl.

D3

max.

D3

pot.

D3

actl.

Total

Max.

Total

Pot. Total Actl.

0 0 0 0 0 0 0 0 0 1300 700' 600

d l

score

d2

score

d3

score

Orient

SCORE 85.714286

100 100 0 0 0 0 0 0 0 4000 2500 2250

dl

score 0

d2

score

d3

score

TOTAL

SCORE 90

Ratings for the different user circumstance indicators appear alongside the 

universal design score, as is illustrated in Table 24 above. In this example, no 

criteria for circumstances involving either 'design for a crowd' (d2) or 'phobias' 

(d3) have been recorded, so no rating is applicable to these features. For this 

building feature, the 'generally improved experience' ( d l )  circumstance has 

achieved a score of '0 ' which equates to an 'F' rating. The relevant criteria to 

each user circumstance are automatically summed, and a separate overall 

score for each individual circumstance is produced. A percentage score is 

calculated based on a comparison between the 'potential' score and the 

'actual' score, as with the universal design rating.

The UDBRI has been developed through action research carried out in three  

case study buildings described in chapter 5. In the next chapter, a whole 

building approach illustrates the operation of the UDBRI for all case study 

buildings. An alternative approach is to trace and measure key routes in a

building. This approach is demonstrated in the following section.
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6.7.3 Rating the principal routes of a building: Westland Row 

Route 1
This strategy evaluates the main routes used by members of the public in a 

building. This type of analysis is possibly more suited to existing buildings 

that cannot be expected to comply with modern standards of accessibility or 

with the universal design paradigm, and where the point of interest can be 

confined to strategically important routes. Typical routes might include those 

providing access to main public facilities such as meeting rooms, lecture 

rooms, and to ile t facilities. The overall rating of the building is based on the 

average score of these public routes.

This demonstration takes place in the first case study, the Westland Row 

building where public functions take place in two meeting rooms within the 

building. There is one designated accessible WC. The building is relatively 

constricted in its plan dimensions and its site and certain features such as the 

stair are original and might prove difficult to modify. The modification of these 

features may interfere with the historic character.

Three key routes for visitors are observable in Westland Row building:

• Route 1 - from the main public entrance to a ground floor 

meeting room;

• Route 2 - from the ground floor meeting room to the designated 

WC;

• Route 3 - from the main public entrance to the basement 

meeting room.

This demonstration looks at route 1. The building features interacted with on 

Route 1 include:

1. Approaching the building (UDBRI la  Approach route);

2. Outside the entrance door (UDBRI 2a Entrance Threshold);

3. Negotiating the Entrance door (UDBRI 2b Entrance Door);

a. Negotiating the entrance door entry system (UDBRI 2c 

Door Security);

4. Negotiating the entrance lobby (UDBRI 2d Entrance Lobby);
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a. Negotiating the entrance lobby controls (UDBRI 6c 

Controls);

5. Negotiating the entrance lobby doors (UDBRI 3d Internal Door);

6. Negotiating the internal lobby (UDBRI Part 3c Internal Lobby);

7. Negotiating the door to corridor 0.C2 (UDBRI 3d Internal Door);

8. Negotiating corridor 0.C2 (UDBRI Part 3b Corridor);

a. Negotiating the corridor 0.C2 controls (UDBRI Part 6c 

Controls);

9. Negotiating the door to the ground floor meeting room (UDBRI 

Part 3d Internal Door);

10.Negotiating the ground floor meeting room (UDBRI Part 5a 

Meeting Room);

a. Negotiating the ground floor meeting room controls 

(UDBRI Part 6c Controls);

Route 1 begins on the approach route toward the main entrance of the 

Westland Row building and term inates at the ground floor meeting room as 

illustrated in Figure 53. The circles in Figure 53 indicate discrete spaces, with 

the black circles representing spaces that do not form part of the route. The 

spaces and threshold elements (doors) that form part of the route are 

coloured to reflect the rating of those spaces. A colour-coded scale is shown 

at the bottom left hand corner of the image to indicate the rating of any 

coloured elements along route 1, which moves through 4 internal spaces and 

involves negotiating 4 doors. The black circles in the image below represent 

spaces on the plan that do not form part of the route under investigation. This 

is a simplified form of space syntax analysis (H illier & Hanson, 1984) which 

identifies the complexity of the decision-making required at various points 

along the route. For instance the stairwell and corridor both present multiple 

route options to a visitor.
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Figure 53 : Ground floor plan of W estland Row, w ith Route 1 indicated and rated

Results from  Route 1

The UD rating and the building indicator ratings for Route 1 are catalogued in 

Table 25 below. The overall score is a 'C' rating. The accessing rating is 

improved by the width of the doors, but is negatively affected by narrow 

corridor widths and lim iting manoeuvring spaces, leading in turn to impeded 

access to controls and switches. The using/interfacing  score (B rating) is 

improved by easy-to-manipulate door hardware, except for the front door 

itself, where the hardware impacts negatively on its rating. The orientating 

score is weaker (D rating) relative to other building indicators because of poor 

visual contrast and an absence of wayfinding features throughout the building.
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Table 25 : Sum m ary of the Universal Design rating and Building Ind ica to r ratings for 
features along Route 1 in Building 1.

Building Features in Building 1, Route 1
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The sensory experience of Route 1 is presented in Table 26 as mixed. The 

hearing indicator scores reflect the absence of aids to hearing, and the door 

entry has no discernible visual - and poor audible - feedback. The seeing 

circumstances rate better, because of generally good contrast between floor 

and wall surfaces. The lack of contrast between doors and walls internally 

affects the visual circumstances, as does the lack of clear signage or 

wayfinding aids. The tactile environment is improved by a tim ber handrail on 

stairs and smooth, pleasant-to-the-touch handles on doors which is reflected 

in the scores.
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Table 26 : Summary of the Sensory User Circumstance indicators for features along 
Route 1 in Building 1

Building Features of Building 1, Route 1
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The physical circum stances  (see Table 27 ) of the route range from a 

reasonable 'B' rating for both impeded mobility (p2 ) and fatigue/reduced  

strength circumstances (p 3 ) ,  to a very poor F rating for voice. The 'C' rating 

for manipulation (p 3 ) and d ivergent height/width circumstances reflects the  

poor access to some controls, low door heights and the constricted door 

widths along route 1.
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Table 27 : Summary of the Physical User Circumstance indicators for features along 
Route 1 in Building 1
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Cognitive circumstances describe the ability of the building to communicate 

intuitively. The absence of wayfinding aids such as vision panels in doors and 

effective internal signage affect the 'language' (c3) circumstance score. 

Literacy circumstances are rated highly because of the intuitive articulation of 

controls which makes the need for user-literacy redundant.
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Table 28 : Summary of the Cognitive User Circumstance indicators for features along 
Route 1 in Building 1
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The allergenic circumstances generate high ratings (see Table 29) because of 

the absence of material likely to cause a skin reaction on door handles ( a l ) .  

The generous meeting room score reflects generous ceiling heights which 

improve the quality of air reducing the risk of respiratory allergies (a3).

Table 29 : Sum m ary of the Allergenic User Circumstance indicators for features along 
Route 1 in Building 1
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There is only one rating in the general circumstance category on this particular 

route, as is shown in the table below. The absence of a canopy outside affects 

the general experience of the building (d l)  -  this is a feature that is useful but 

difficult to categorise into a user circumstance, unless a poor weather 

circumstance were to be added. The tall ceilings in the meeting rooms are a 

feature which generally is appreciated and strengthen the rating in this 

circumstance.

Table 30 : Sum m ary of the General User Circumstance Indicators for features along 
Route 1 in Building 1
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6.8 Using sensitivity analysis in the UDBRI

Following the testing of the UDBRI (, its performance was reviewed to consider 

its consistency with observations made during participant studies (documented 

in chapter 7). This procedure was carried out for each iteration of the 

instrument, with sensitivity analysis employed to judge whether the scoring 

system might be honed to better reflect the real-world examples described by
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participants. An obvious area of concern was the entry sequence to the Long 

Room Hub which revealed a lack of sensitivity in the UDBRI to an issue clearly 

observed by participants. This area will be used to describe how sensitivity 

analysis was carried out throughout this section. The present rating system is 

based on a simple distribution between 0 and 100 for the criteria pertaining to 

each question. A reweighting decision was determ ined by the absolute  

barriers to groups of people presented by Building 2, the most obvious of 

which was the segregated entrance routes for people, deriving from the  

inability of a num ber of people to climb the entrance steps. To address this, a 

question was added to the "Outside the Entrance" questionnaire, which gave  

greater weight to an accessible route arriving at the main entrance door. 

Similarly, a question was added to the "stepped approach" questionnaire set 

to similarly punish the provision of a stair for which no alternative route to the  

main entrance existed. To reinforce its importance, a positive answer was 

scored at 200 . This had a visible effect on the scoring of this area as can be 

seen in figures 38 and 39.

Figure 54 : A lteration of UD Rating through changing weights to Building Features
along Building 2 entry sequence.
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Figure 55 : A lteration of "Accessing" Building Ind icator Rating through changing 
w eights to Building Features along Building 2 entry sequence.

The simple distribution of scores within each question from 0 -1 0 0  can also be 

queried, and a lternative weights of scores can be tested. A num ber of m ulti

a ttr ibu te  decision analysis (MADA) methods are available to help m ake a 

decision, including the Analytical Hierarchy Approach which allows weights to 

be reassessed in term s of the  relative importance of the different answers to 

each other. This process has a record of use in building evaluation (Afacan & 

Erbug, 2 0 0 9 ;  Norris & Marshall, 1995; W u, Lee, Tah, & Aouad, 2 0 0 7 ) .

6 .8 .1  Trialling the Analytical Hierarchy Process (AHP)

The Analytical Hierarchy Process (AHP) is a m ulti-a ttr ibute  decision analysis 

m ethod based on pairwise comparisons between the sets of attributes in any 

given decision, in order to produce a clear hierarchy and to producing additive  

weighting (S aaty , 198 0 ) .  Afacan and Demirkan (2 0 1 0 )  m ake use of a modified 

AHP method to prioritise universal design kitchen features. While their  

approach outlines a comprehensive methodology for prioritising all aspects of 

analysis and generating weightings at all levels of an evaluation tool, such an 

exercise was considered outside of the scope and resources of this study.
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Accessing
Building

Outside the 
entrance

LANDING 

Are the landing 
dinnensions 
outside the 

entrance 
suitable for a 
wide range of 

users?

Entrance
Door

Door
Security

Entrance
Lobby

2400 X 2400mm or 
greater

1800-2400mmx
1800-2400mm

1500-1800mmx
1500-1800mm

0-1500mm x 
0-1500mm

Figure 56 : The hierarchy for the requirem ent of choosing an applicable landing
dimension outside an entrance

Taking the exam ple of "accessing" the Long Room Hub, we can re -exam ine  

the weighting of the landing dimensions in the "Outside the Entrance" building 

feature (see Figure 56 ) .  In this particular requirem ent there  are four options, 

with an already assigned and logical order. Each pair of attributes has to be 

rated in importance against each other on a scale of 1 to 9.

Table 31 : Two alternative pairw ise matches between attributes of landing dimensions
in the Building Feature "Approach Route"

A

B c D

A 2400mm x 2400mm 
or greater(BfE) I t o  1 3 to 1 7 to 1 9 to 1

B 1800mm-2400mm x 
1800-2400mm (M) I t o  3 I t o  1 5 to 1 7 to 1

C 1500-1800mm x 
1500-1800mm I t o  7 I t o  5 I t o  1 5 to 1

D 0-1500mm x 0- 
1500mm I t o  9 I t o  7 I t o  5 I t o  1

A

B C D

A
I t o  1 2 to 1 7 to 1 9 to 1

B 1 to 2 I t o  1 5 to 1 7 to 1

C I t o  7 I t o  5 I t o  1 5 to 1

D I t o  9 I t o  7 I t o  5 I t o  1
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Two sets of pairwise comparisons were tested using the AHP method, (see 

Table 31). The attributes were judged on a simple question: how much more 

important is attribute X than attribute Y relative to the overall objective?

These are based on "fuzzy" judgements, using Saaty's 1-9 numerical scale 

where 1 is "equally important" and 9 is "extremely more important" (Saaty, 

1980). The eigenvector -  the weighting system - was calculated using a short 

computational route which raised the pairwise matches and successively 

squared them. Each row is calculated and normalized. Each successive 

iteration of the eigenvector calculation tended to produce a weight of 1 for the 

most generous attribute, and 0 for others. For this reason, it was abandoned 

and a trial and error approach was considered more appropriate.

6.8.2 Weighting Issues
The AHP that was trialled could not be produce clear weighting solutions 

because of two central issues. Firstly, weighting was problematic because of 

the irregular number of answers to each requirement. This was as a result of 

the "wicked" problems of building design, where some decisions are clear 

whereas others are more nuanced. The slope of an external ramp is one 

example, where a range of four answers is available in the UDBRI. This is due 

to the fact that ramps consist of a configuration of sloped and level elements, 

in numerous different combinations -  which is reflected in the range of 

acceptable solutions noted in different guidance sources. Alternatively, the 

handrail provision has an answer range of two, as anything less than handrails 

positioned at both sides of a ramp is not considered acceptable by any of the 

reviewed technical guidance documents. Secondly, the content of guidance 

contains many factors that are difficult to compare. Questions pertinent to the 

orientating indicator varied between subjective queries on the ease of locating 

ramp elements to specific lux levels for the lighting of that element. I t  is not 

clear that AHP, for instance, can deal with this disparity.

A further complication related to how different requirements affected different 

user groups asymmetrically. The danger of adding weighting to the tool could 

lead to unintentional privileging of some user circumstances above others. In 

the course of the participatory research, the importance of unsegregated 

access and circulation evinced the strongest emotional responses. For this
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reason, experimental application of double weighting to factors based on this 

aspect of the building experience was applied. This produced scores in the 

UDBRI that were more consistent with the experience of the building as 

related by the proxy researchers involved in this project. While this approach 

to producing weighting has the benefit of being based upon lived experience, it 

is an approach which would require careful analysis of a rich collection of 

participation experiences and would benefit from a far wider pool of 

participants than was achievable for this project.

6.9 Summary

Evaluating and rating UD requires positing a theory and dividing it into a 

logical set of concepts. While existing conceptual frameworks of UD 

successfully communicate many of the factors involved in assessing how 

universally designed an environment is, the principles and goals are not likely 

to elicit empathetic understanding with the core ideas of universal design -  

namely environments that can be perceived as functioning equally for 

everyone. To achieve this, indicators were produced based on the range of 

circumstances a building can present to users, as well as a set of indicators 

that describe a conceptual ordering of the aspects of the buildings that makes 

sense to designers and other stakeholders in the building.

The first set of indicators described related to the embodied experience of the 

building, but consciously avoided defining the experience according to the 

impairments of the body. Instead human experience was reconstituted as a 

set of user circumstances, each of which describes the performance of the 

building in specific situations which are tempered by bodily impairment, but 

equally can occur due to injury, fatigue, specific weather conditions, 

dependent children, or because of the demands of a specific activity such as 

carrying a load. The second set of indicators - building indicators - was 

conceptually ordered into accessing, using/interfacing  and orientating  

dimensions. These separate the physical manifestation of the building 

according to the spatial affordances; the interactional demands; and the cues 

and supports provided for navigation and decision making.
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T h e s e  tw o  s e t s  of indicators  t o g e t h e r  d esc r ibed  d ifferent  p e r s p e c t iv e s  of th e  

building e x p e r i e n c e  in a w ay  t h a t  r e s o n a t e s  both  with a wide r a n g e  of  building 

u s e r s ,  a n d  a wide s e t  of  s t a k e h o l d e r s  in building des ign  and  p r o c u r e m e n t .

T hey  p r e s e n t e d  t h e  un iversa l  des ign  c o n c e p t  a s  an a c c e p t a n c e  of  t h e  

i m p o r t a n c e  of all t h e s e  p e r s p e c t iv e s  of buildings,  and  r e p r e s e n t  t h e s e  d ifferent  

pe r s p e c t iv e s  in a non-h ie ra rch ica l  m a n n e r .  This did no t  ignore  exist ing 

p r o m i n e n t  concep tua l  f r a m e w o r k s  of un iversal  des ign  ( th e  s u b je c t  of c h a p t e r  

2),  w h o s e  v a lues  a r e  inheri ted  by t h e  d ifferent  q u e s t i o n s  within t h e  tool a s  will 

be  sh o w n  in t h e  following c h a p te r .  I n s t e a d  t h e s e  indica to rs  m a d e  use  of th e  

un iversa l  des ign  c o n c e p t  to  fo s te r  e m p a t h y  with unequa l ly  t r e a t e d  u s e r s  of t h e  

built e n v i ro n m e n t .  It would be  highly r educ t ive  to  a s s u m e  t h a t  specif ic u s e r s  

and  u s e r  p a t t e r n s  fall nea t ly  into t h o s e  ca tego r ie s .  However,  t h e  

co m m u n ic a t iv e  po tent ia l  of th is  a p p ro a c h  offers  o th e r  rew ards .

The  s t r u c t u r e  of t h e  UDBRI w as  exp la ined ,  a s  well a s  t h e  m e c h a n i s m  by which 

th e  ind ica to rs  a r e  m e rg e d  with t h e  simplif ied criteria g a t h e r e d  f rom l i te ra tu re .  

S u b s e q u e n t l y ,  t h e  m e th o d  of car ry ing o u t  an  eva lua t ion  us ing t h e  UDBRI was  

outl ined .  This d e m o n s t r a t i o n  e x a m in e d  a key ro u te  for  vis i tors  arriving a t  

W es t land  Row Building, a n d  i l lus trated how ra t ings  w e re  g e n e r a t e d  for t h e  

overal l  "un iversa l  des ign"  sco re  a s  well a s  for each  of  t h e  individual indicator .  

Following thi s ,  t h e  p e n u l t im a te  sec t ion inve s t iga ted  how weight ing  could be 

appl ied  to  t h e  tool .

The  following c h a p t e r  de s c r ib e s  t h e  appl ica t ion of t h e  UDBRI and  both  

pa r t i c ipan t  r e s e a rc h  in s t r u m e n t s  to  t h e  c a s e  s tu d y  buildings.
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7 Case Study Analysis & Discussion

CHAPTER 7 : Case Study 

Analysis and Discussion

7.1 Introduction

This chapter presents the findings from each of the three research 

instruments. The findings are structured to allow direct comparisons to 

be made between data produced by the positivist and interpretivist 

approaches to knowledge attainment represented by the three research 

instruments - the Building Probe, the Touring Instrument, and the 

UDBRI - in turn as they apply to the five activity settings. This 

elucidates how aspects of the lived experience of the case study 

buildings have been allowed to influence the development of the UDBRI, 

and further, to understand the limits to the explanatory power of the 

UDBRI to describe UD in buildings. The first section reintroduces the 

research instruments and presents an overview of how they have 

produced the knowledge and data described throughout the remainder 

of the chapter. It provides an overview of the two distinct sets of 

participants involved with the two qualitative instruments. It  also 

demonstrates how the results from the UDBRI will be compiled and 

displayed throughout the chapter.

Subsequent sections will address individual primary activity settings for 

each of the three case study buildings. These have been described 

previously in Chapter 6. The primary activity settings described in this 

chapter are:

• approaching a building (section 7.3);

• entering a building (section 7.4);

• circulating through the building (section 7.5);
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• changing level in a building (section 7 .6 );

• interacting with the main building facilities (section 7 .7 ) .

Results from all three research instrument are presented in each 

section, and the UDBRI analysis makes reference to the findings from  

other instruments, and thus serve as a reflection upon the success of 

the UDBRI. There will be a description of the how the totality of the  

building experience is represented by each instrument in section 7 .8 . A 

final sum m ary and conclusion closes the chapter.

7.2 Reintroducing the research instruments

7.2.1 Summary of the Touring Interview Instrument
The intended route for the Touring Interview involved visiting all three case 

study buildings in turn. This is described previously in section 5.6, where an 

overview of the participants on the touring interview is also contained. The 

Touring Interview participants were generally unfamiliar with the case study 

buildings and responded to a set of unknown building features. As these 

interviews will be referred to throughout this chapter. Table 32 contains a 

reminder of the Touring Interview participant characteristics. Observations by 

the participants recorded during the walking tour are applied to the prim ary  

activity settings for each of the case study buildings in turn.
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Table 32 : An overview  of the participants from the Touring In te rv iew . Graphics are  
used to highlight self-reported difficulties in buildings

Participant Age range Self reported personal factors that effect building comfort

Sensory Physical Cognitive Allergenic General

Uncomfortable in 

lifts

Uncomfortable 

with heights

not reported

7.2.2 Summary of the Building Probe Instrument
The Building Probe was carried out with participants working or researching 

within the case study buildings and has been described in detail in section 5.6. 

The diarists kept a record of the ir experiences over the period of a week, 

recording observations about the role of the ir workplace building in 

interactions and everyday activities. Occasionally this involved comparing it to 

interactions in other buildings experienced either during the diary period or in 

the past. The diaries that were returned are illustrated in Figure 57. A further 

diary was recorded digitally on the participant "Barry's" phone, as he fe lt this 

would suit his movements better.

50-65yrs

limited sight, uses a cane some difficulty walking;
limited use of one arm; 
easily fatigued □ □□

Henry 75-85yrs

back pain, requires 

support to use stairs, 
seating etc.□

10-15yrs

20-30yrs

Impairment of 3d vision difficulty walking, uses a 

chair; restricted upper 

body moverment

Philip

No sight, uses a cane Easily fatigued

50-65yrs

Dependent baby in buggy 

(Gary)

30-40yrs

Gary 0-lyrs
not reported not reported not reported not reported
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[ ? N E  WEEK ■ E I q NE W E E K I o NE  W E E K j

' X P E R l j  r e x P E R t f E X P E R I
lENClNGI t  N .. 1NG E N C I N gI e NCING

' I L D I N G S   ̂ ' G S ^ U I L D I N G s U u I LD INGS

NE W E E K

E X P E R I
E N C I N G

J 4 U I L D I N G

O N E  W E E K !

t i X P E R l j  
ENCING' t

S l ^ U I L D I M G S

[___

: NE W E E K  O N E  W E E K I

X P E R U ^ X P E R I
NCI NG E N CIN G|

| l i lL D IN G s l

Figure 57 : The returned diaries

The "Building Probe" pack described in chapter 5 (see section 5 .6 )  was given 

to the 9 diary participants -  three  in Westland Row, two in the Long Room 

Hub, and four people in the  Civic Offices. The pack included a disposable 

camera and a hand-m ade diary, bespoke for this exercise. Following the  

completion of the diary, the  participants were asked to attend an interview to 

ta lk  through the exercise, and in particular to describe the photographs they  

had taken. The participating diarists are described in chapter 5, and a brief 

rem inder of their characteristics is shown in Table 33. The data emerging  

from participants' insights were a triangulation of diary entries, the  

photographs they captured, and the  comments recorded during a post

exercise interview. These insights are summarised in the context of the  

primary building settings they refer to throughout the rem ainder of this 

chapter.
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Table 33 : An overview  of the Building Probe In stru m en t participants

"Probe"
Participa
nt

Building Time in 
Building

Age
range

Self-reported 
personal factors 

affecting building 
comfort

Diary
Words/page
s

Photo
s
Taken

Eva Westland
Row

2-3
years

25-30 - 450/20 14

Barry Westland
Row

1-2
years

30-40 350/- 10

Ciara Westland
Row

1-2
years

30-40 ” 1950/34 4

Liam Long Room 
Hub

2-5
years

10-12 " 1700/28 7

Michael Long Room 
Hub

2-5
years

20-30 “ 500/11 26

Catherine Civic Offices 10-15
years

50-65 ” 2000/53 9

Damian Civic Offices 10-15
years

10-15 Total difficulty 
hearing

350/11 12

Ken Civic Offices 0-1
years

40-50
years

- 700/13 13

James Civic Offices 5-10
years

40-50
years

“ 400/19 11

7.2.3 Summary of UDBRI Application
Chapter 6 outlined the design, content and application of the UDBRI. 

Throughout this chapter, the  rating for each prim ary activity setting in each of 

the three  case study buildings is dealt with in turn , with the results from  

specific settings explaining in the  context of the  participant research findings. 

The purpose is to explore the  relevance of the  UDBRI as a means of describing 

the experience of the  building, and concurrently to assess the limits to this 

relevance.

A visual sum m ary  of the UD ratings and individual indicator ratings for each of

the th ree  case study buildings is contained on the  following pages. The rating

for each building feature  is applied to the plans to give clear feedback on how

different features of the building contribute to the  overall score. A

representative  floor plan is shown to indicate the  user circum stance  ratings for

each case study building. This is generally the main entry level. The building

indicator ratings scored by each case study building are illustrated for every

relevant floor plan, and a separate building ind icator  rating is also illustrated

for each of the five primary activity settings. This section will continue by

describing how these scores can be interpreted for the three  case study
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buildings. The diagrams accompanying the following sections will be referred 

to throughout this chapter.

Westland Row (W R)
Figure 58, Figure 59 and Figure 60 collectively describe the rating scores for 

the 24 user circumstance indicators in WR. The two entrances to the building 

are located at the bottom right hand corner of the basement plan and the at 

the top right hand corner of the ground floor plan. The sensory ratings (see 

Figure 58) show a wide variety of scores, with a low score for difficulties o f 

hearing (s2p), total difficulty hearing (s2f) and difficulties with taste/sm ell 

(s4). The two indicators of vision, difficulties o f vision (s ip )  and total difficulty 

of vision (s lf )  perform better, highlighting good lighting and clear multimodal 

environmental cues within the building. The score for Difficulties o f touch (s3) 

and balance (s5) are both relatively high, indicating either short routes (which 

is the case here, and which require no hand rails) or well facilitated long 

routes with appropriate handrails. Equally, the difficulties o f touch (s3) rating 

indicates that care has been taken In selecting the material finish on 

interactive elements such as handles and handrails, although with room for 

improvement.

Similar diversity is visible in the physical user circumstance ratings. There is a 

consistent score for difficulties with handling moving or carrying (7 6 % ),  and 

moving or walking or exercise, suggesting usable interactive hardware such as 

handles, handrails and grab rails, as well as floors with good grip and 

reasonable proportioned stairs that support locomotion. These scores contrast 

with the lower ratings for divergent user height and user width, which suggest 

low ceilings or doors and a lack of generosity in corridor, room and stair 

widths and an absence of suitable turning circles. Difficulties with 

urinary/defecation  circumstances are affected by a low score for WC features, 

or unsuitably placed WCs relative to reception areas. The very low difficulties 

with voice/speech score reflects an absence of suitable communication 

facilities that don't rely on clear speech.

The cognitive circumstances differ - the difficulty with language function (c3) 

is quite low, due to the lack of communicative features such as signage, 

contrasting strips on the stairs and poor colour variation between walls and
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doors. The difficulty with written functions (c4) on the other hand has a 

maximum score, due to carefully considered external signage. The allergenic 

indicators both score close to maximum because of high ceilings/volumes of 

air which help mitigate against respiratory (a3) allergens, and careful material 

selection of "touchable" interactive items preventing contact a llerg ies(a l).

The general indicator, improved experience (d l) ,  scores highly because of the 

positive psychological experience of high ceilings in many of the facilities and 

circulation areas in Westland Row. This corresponds closely to the respiratory 

allergy circumstance (a3) as can be seen in Figure 60. Finally, the 

social/crowd experience (d2) is relatively low because of narrow corridor width 

of the corridors, which do not facilitate traffic or social interaction.
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Figure 58 : Summary of the user circumstance ratings for W estland Row
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Figure 59 : Summary of the user circumstance  ratings for W estland Row (continued)
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Figure 60 : Sum m ary of the user circumstance  indicator ratings for W estland Row
(continued)

BUILDING INDICATORS

The building indicators  for WR show variations between the different "layers"  

of the building, and the patterns observable in Figure 61 suggests tha t there  is 

little clear correspondence between the three indicators. The orienting  

indicator score is lowest because of the relative poor communicative attributes  

of the building which was m ade clear by the language function (c 3 )  and the  

difficulties o f vision (s ip )  user circumstance indicators (see Figure 58 ) .  The  

accessing ind icator rating is slightly better, let down by the lack of generosity  

in the meeting rooms and the relatively ungenerous stair and corridor widths, 

but supplemented by being more generously apportioned in the  more private  

areas of the  building, as is evident in Figure 60.

Finally the using indicator scores best, due to generally good floor surfaces 

and controls throughout the building. For the purposes of the visual 

representation of the UD indicators, the score for controls and handrails have
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been included in the overall represented rating for their "parent" features such 

as facilities, corridors or stairs.
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Figure 61 : Summary of the building indicators  for W estland Row
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Long Room Hub (LR)

Figure 62 and Figure 63 describe user circumstance indicators that produce a 

score in the LR. The first floor entry level plan is used to representatively 

illustrate all user circumstances. The entry is at the bottom right hand corner 

of the plan, with an internal stair at the bottom and at the top of the plan. A 

universally accessible WC is accessed from the stair lobby shown at the top of 

the plan. Both hearing indicators for the LR score very poorly, due to the  

absence of hearing assistance and clear signage. The total difficulty o f vision 

(s lf )  scores well in comparison to the hearing indicators, but also compared to 

the difficulties o f vision (s ip ).  This difference is due to the visual confusion in 

the LR (which will be discussed later in this chapter in relation to specific 

areas) which is masked in circumstances where it cannot be seen (in darkness 

or through blindness). The relatively low score for difficulties with touch (s3) 

relates to specific qualities of handrails throughout the LR. The difficulty with 

balance (s5) rating is relatively high despite the large areas of red on the 

representative plan shown. This is due to the generally short travel distances 

and the seating options available in most areas of the LR, as well as the 

availability of handrails where required.

Many of the physical indicators have a roughly similar score -  the ratings for 

difficulty with carrying/handling (p i ) ,  with moving/walking (p2) and with 

exercise tolerance (p3) reflect a relatively satisfactory set of interactive 

elements, and suggest a level of generosity in circulation zone widths and 

areas to manoeuvre. Despite similar scores, there is variety evident in Figure 

52 in the features that contribute to the overall score. The divergent user 

width (p5w ) and divergent user height (p5h) are similarly consistent with 

other physical indicators, reflecting a generous width in public circulation areas 

and facilities. The generous ceiling heights contribute to the user height rating  

although this is affected by the less appropriate heights for interactive 

elements, and a lack of choice in the heights of certain key features such as 

handrails. The difficulty with urinary functions score reveals a close 

relationship between the entrance area and WC facilities but a general absence 

of support for such difficulties within these facilities. The lowest physical 

indicator rating is reserved for difficulty with voice/speech (s4) because of the 

reliance upon communication features that demand speech.
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Cognitive functions can be seen to have scored quite poorly -  the exception 

being memory function (c2) which affected few features in the current UDBRI. 

The language function (c3) indicator rated at a lower level, due to the absence 

of good signage and the material confusion. Signage similarly affected the 

written message (c4) score. Allergenic indicators scored relatively well 

because of the selection of materials designed to be touched in the building. 

The general indicators were more varied. The improved experience indicator 

( d l )  described features tha t support a better overall experience w ithout 

favouring any other particular user circumstance. This was just short of an 

"A" rating because of the treatm ent of handrail term inations and the presence 

of external canopies. The social/crowd experience (d2) was low because of 

the restricted nature of some of the more private circulation elements.

BUILDING INDICATORS

Figure 64 summarises the building indicator scores for the LR. There is little 

correspondence between the indicators, as can be read in the colour coding of 

the plans. The overall accessing indicator score and the using indicator do 

score around the same level, however. The accessing score reflects the level 

of spatial generosity found in many of the public areas -  this corresponds with 

user circumstance ratings such as divergent user width (p5w) and the 

difficulty with walking/moving (p2) rating. The using indicator score is 

bolstered by the articulation of interactive hardware in the building, and due to 

the appropriate heights of seats, desks and other loose furniture. This is less 

successful in certain spaces of the buildings, as evidenced by the swathes of 

orange and yellow in the plan.

The orientating  rating is the least successful, scoring a low "C" rating. This is 

due to the material confusion which is described later in this chapter through 

the observations of participants. This corresponds to user circumstances such 

as language function (c3), which is contingent upon the legibility of a building 

environment.
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Civic Offices (CO)

Figure 65, Figure 66 and Figure 67 describe the ratings for user 

circumstances in the CO. The ground floor plan is colour coded to indicate the 

score returned for different areas in the plans. This plan has a main stepped 

entry point at the bottom of the plan, and a secondary entry/exit point located 

centrally on the plan. This particular study concentrated on the main arrival 

areas of the CO, the route to the City Architects department, and the City 

Architects department itself. There is a distinct difference between the score 

achieved by vision circumstance {s i p  and s l f )  and balance (s5) indicators, 

and the hearing (s2p and s2f), touch(s3) and taste/sm ell (s4) indicators. The 

comparatively higher vision circumstance scores were a result of supportive 

and predictable elements in the CO such as the floor finish. The difficulties o f 

vision (s i p )  rating was positively affected by the visual contrast between floor 

surfaces and walls and other building features. Like vision scores, the 

difficulties o f balance (p5) circumstance achieved a reasonable rating due to 

the reliability of floor surfaces and the presence of seating opportunities. The 

hearing indicator ratings were adversely affected by the absence of adequate 

signage, by the lack of a visual connection to key facilities, and by the absence 

of hearing assistance in key areas. The Difficulties with touch (s3) 

circumstance was affected by the absence of tactile elements in the building, 

particularly on the approach routes.

There is much greater consistency in the physical user circumstance ratings in 

the CO. The generous spatial dimensions in much of the building helped to 

maintain a reasonable difficulties with moving/walking (p2) rating, although 

vertical circulation elements adversely affect this score. These elements also 

affected the difficulties with carrying/handling ( p i )  rating. The exercise 

tolerance indicator rating was improved due to seating options throughout the 

building, and the range of circulation options. Divergent height (p5h) and 

width (p5w) returned the same rating, but not for the same reason. The width 

score benefited from wide open spaces in the CO and generous horizontal 

circulation options. The height (p5h) score benefited more from the treatm ent 

of vertical circulation controls and handrails, and achieved a reasonably 

average score across the CO building as a whole.

Figure 66 shows that little interpretation can be drawn from many of the 

cognitive indicators, the exception being the difficulties with language function
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(c3) indicator. This approaches an "A" rating, due to the clarity of layout, and 

the lack of general material confusion in the CO - walls are differentiated from 

floors for instance. The score was adversely affected by vertical circulation 

elements. The allergenic scores in Figure 67 indicated the low number of 

building features that register in the UDBRI.
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The contact allergy (a l )  scores a maximum rating, reflecting that handles to 

be engaged with in the CO are unlikely to cause discomfort or reactions. The 

general indicators are reasonably consistent with the average score of the 

building (see section 7.8). The improved experience rating ( d l )  indicates 

where external canopies occur and where seating is conveniently located at 

points where people are required to wait. The spatial generosity of certain key 

elements such as receptions and vertical circulation contributes to the 

social/crowd experience (d2) rating. The phobia rating, which emerged from 

the participation studies, has proved difficult to quantify.
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BUILDING INDICATORS

Figure 68 reveals a consistency between the ratings of the different "layers" of 

the CO as represented by the building indicators. The accessing rating 

acknowledges the generosity of many of the spaces on the approach to and 

within the CO, correlating with the colour pattern in plan produced by user 

circumstance indicators such as divergent user width (p5w ) and difficulties 

with m oving/walking (p2). The external approaches to the building entrances 

reduce the potential rating of the building, as do internal vertical circulation 

features. The using indicator has a slightly more successful rating, mainly due 

to a greater consistency of scores throughout the CO. The orienting  score is 

augmented up by the articulation of the circulation routes internally and 

externally and the clarity of controls and visual contrast between key elements 

in the building. The visual pattern of ratings on the plan corresponds closely 

with the difficulties o f vision (s ip )  plan shown in Figure 65.

The following five sections outline a detailed analysis of the case study 

buildings by cycling through the primary settings of the three case study 

buildings, and showing how the participants observations correspond with the 

descriptive ability of the UDBRI. I t  also begins to address areas where the 

UDBRI fails to address aspects of the building experience.
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7.3 Approaching the building

7.3.1 Approaching Westland Row

Approaching w ith  the Touring In te rv iew

Figure 69 : Im ages from  the w earable cam era. From left to right: (a ) Henry's cam era- 
view  of the fron t door; (b ) Jane's cam era-view  of the back door.

Charlotte, Fiona and Philip all experienced problems on the approaches to WR. 

For Philip, who had no vision, the transition from the street to the front door of 

WR was confusing because the  "articulations" he experienced with his cane  

and hands did not conform to his visual m em ory  of Victorian houses. For Fiona 

this transition was aided by the blue door (see Figure 6 9 (a ) )  which was easy 

for her to discern even with limited vision. She did not, however, notice the  

sign at the front of the building. Jane on the other hand was impressed by the  

overall impression of the front fagade and the front approach to the building, 

and for her it made the experience of the building richer knowing it was one of 

those "beautiful houses".

Charlotte had insurmountable issues with the backdoor (see Figure 6 9 (b ) ) .

She could approach neither the  inside or outside of this door, as it was 

impossible to reach this area because of the need to navigate internal and 

external steps. For both Fiona and Philip, the glazed concourse which formed  

the approach to the environm ent outside the backdoor was a confusing 

environm ent with few tactile or visual cues. The limitation in her mobility  

caused Fiona to perceive the steps outside the back door as confusing on
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approach, although they were simply awkward in use. She felt they  

contributed to her disorientation, as the concentration required to safely 

navigate them  focused attention away from comprehending the  whole  

environm ent as a whole. Philip found the  rear exit sequence equally  

disorientating, but enjoyed both the feel of fresh air on his skin, and the sense 

of space a fter the confines of the basement. Jane found the rear entrance  

approach 'irritating', due to the  difficulty of manoeuvring Gary in his buggy, 

particularly because the outward opening door affected her use of the  

ungenerous landing area. Gary slept through this whole experience.

There w ere some positive responses to the rear approach -  although most, 

apart from Alice, experienced it upon exiting as opposed to entry. Henry  

found the rear approach a relief a fter being in Westland Row, compared to the  

constricted experience of being in the  building ("...sky and trees!"). Henry had 

been less impressed by the front entrance, undermined by the presence of 

weeds and rubbish gathered at the door (see Figure 6 9 (a ) ) .  Philip com m ented  

on the change in quality experienced on his skin:

This would be very nice a fte r that room [basem ent m eeting room, see 7.7.1  

Facilities in Westland Row). I t  is a nice space and the a ir feels nice.

This did not match Fiona's experience in the approach/exit route through the  

back door.

I  wouldn't like this. I  wouldn't know which direction...I don't find it particularly  

appealing.

Fiona described a vague awareness of people in open circulation bridges over  

her head as disconcerting, particularly as she could not see them . This level of 

activity was seen to be a positive a ttr ibute  by Alice who enjoyed the space 

"because of all the  different levels".
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Approaching w ith the Building Probe

Figure 70 : Diarist Photographs relating to Approaching for W estland Row. From left 
to right: (a )  Barry's "My gloomy main entrance" from  Barry in W estland Row; (b )

Clara's "Hom ely light"

The front of WR appealed to the diarist Clara when she firs t encountered the 

building and this feeling never left her during her time working there. The blue 

door was something that appealed to her

You can tell people ... it's the blue door and there's a plaque outside. We stand  

out from other buildings either side if  us because o f that.

This theme reappeared in one of her photographs. The "homely light" image 

in Figure 70 was recorded by Clara to show qualities of buildings she liked, 

including the coloured doorways which were not apparent in the photograph 

but which emerged during the interview

I  like the light, the sunlight on the houses, and the different doors... All 

different colours, green, white, brown, blue. A little b it o f uniqueness in the 

same pattern.

The diarists Eva and Barry fe lt the appearance of WR, and how it presented 

itself generally upon approaching and entering, reflected upon them as people 

working there. Barry and Clara both fe lt that the front door was the public
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face and in some sense was more important to maintain than tine rear 

approacli. For Ciara this rear approach was:

... eerie in the morning [and] cold in winter.

For Barry, the existing qualities of the Hamilton approach (see Figure 70 (a ))  

were uninspiring. In his diary he commented:

... dull entrance into Hamilton -  not a very inviting/inspiring start to the week.

Barry further described the final approach to the Hamilton entrance as an 

"awkward entrance -  a circuitous route around the base of the stairs to our 

door". Although viewed as a secondary entrance to the building, Barry 

viewed this route as "my gloomy main entrance". Eva was also inclined 

toward seeing both entrances as equal, with one route linked to the university 

community and the other linked with the outside world. For her the 

importance of both communities was weighted equally, and both entrances 

needed to address this in how they were treated:

In the way I  use the building the [Hamilton entrance] is the main entrance for 

me... And I  think if you are talking about the university, the [Hamilton 

entrance] is the main entrance ... But if you are talking about the rest of the 

world [Westland Row] is the main entrance.

The explicitly functional qualities of the approach to WR were not readily 

commented upon by any of the diarists.

Approaching with the UDBRI
In the approaching  building setting, the UDBRI rated the level route toward 

the WR entrance (at ground floor level) and the Hamilton entrance (at 

basement level) of WR. I t  also rated the stepped portion of approach at the 

Hamilton entrance of the WR. Table 34 scores the Westland Row approach as 

better, with a low "A" rating. This is due to its flatness, sound surface and a 

lack of obstacles. The UDBRI records the width as causing problems for 

circumstances where users are confronted with divergent width (p5w) and 

difficulties with m oving/walking (p2). These affect the overall accessing 

building indicator score.
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The Hamilton Approach has a much lower UD rating, and achieves generally 

lower ratings for all user circumstances. The seating opportunities along the 

Hamilton approach generated a relatively more successful difficulty with 

exercise tolerance (p3) rating, and a very high canopy height had a positive 

effect on the divergent user height (p5h) score. Both of these reflected the 

relative strength of the using building indicator rating. The stepped approach 

generated the lowest overall UD score. The landing dimensions and layout, 

the absence of appropriate handrails and the lack of tactile warnings all 

impacted negatively upon this score. The lack of tactile warnings at the 

approach stairs affected the total difficulty o f vision (s5) rating. The landing 

dimensions contributed to the low difficulties with m oving/walking (p2) rating 

and the lack of suitable handrails impacted the difficulties with balance (s5) 

score.

Table 34 : The building features th a t make up the Approaching  Setting of W estland
Row

W R  Building  

Features

UD

Rating

Building Indie. User c ircum stance Indicators

Acc Us. Or. Sip S lf S2p s2f s3 s5 p i P2 P3 p5h p5w c3

APPROACH - 

W estland

85 75 100 100 100 100 100 78 100 100 33 100

APPROACH -  

H am ilton

64 63 100 50 67 71 71 67 100 100 0 50

STEP A P P -  

H am ilton

61 54 75 50 62 50 0 0 50 100 42 60 50 44 25

APPROACH. 00 64 100 62 73 71 0 0 100 63 75 26 50

SETTING

A number of the difficulties perceived by the Touring Interview participants 

had a perceivable impact on the UDBRI scores, particularly the difficulties 

noted at the back door by Fiona and Philip, and implied through Charlotte's 

inability to arrive there. The very low difficulties with walking/moving (p2) 

rating confirms this. The clear articulation of the entrance (the blue door) 

from the approach route is picked up in the Entering building setting (see 

section 7 .4 .1 ).  The unkemptness of the building front, which is important to 

the visitor Henry, and mentioned as reflecting strongly on the connection 

between the building as "institution" and the diarists Eva and Barry, is not
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addressed tlnrougln tine UDBRI. Similarly, some qualities of the Hamilton  

approach, being covered and noted as pleasant fail to impact on any UDBRI 

rating.

7.3.2 Approaching the Long Room Hub (LR)

Approaching the LR with the Touring Interview

Figure 71 : Im ages from  the w earable camera worn by participants on approach to the  
Long Room Hub. From left to right: Fiona's view  of the entrance area, including 

deliveries being made via the external elevator; Fiona's camera im age recording a 
view  of the steps, which she found to be indistinct and easy to miss.

Charlotte, Fiona and Philip all experienced problems on the approaches to the  

LR. Fiona and Philip found the arrival to be too subtle. The signage was either  

invisible to participants or simply not useful in finding the  building. The LR 

itself did not appear on any directional signage which m ade it impossible for  

Henry to find. Philip com m ented tha t "...you need sight to get there...", 

although none of the participants could reach it using visible signage. Philip 

perceived the change in paving im m ediate ly  outside the  building, remarking  

that the "... change in tex ture  in front of the building [gives] some a lert."  He 

also m ade note of a change in acoustics w here the entrance canopy was 

overhead, but this was upon being informed the LR had been reached. There  

was no strong cue to suggest a threshold condition, something Fiona 

confirmed by noting tha t the LR blended too successfully with its context. She 

had visited the building in the past and com m ented th a t the  entrance steps:

...do not stand out particularly, and it's not very obvious where they start.
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Of the externally accessed entrance lift she described tha t she had passed the  

building a num ber of times:

I  wasn't aware there was a lift  here fo r a long time. It's  not that obvious to me.

Charlotte com m ented tha t there  was plenty of space on approach to the  

building, which was useful to her as being in a chair m ade it necessary that  

she enter through an external lift. Fiona and Jane/Gary had to use the same  

entrance route.

For Henry, Philip and Alice the  approach route continued up 16 steps to an 

arrival level. Henry com m ented that the attractiveness of the building on 

approach was an im portant part of configuring how he felt about the  building; 

"The use of material is lovely, I like the  stone. [I t 's ]  interesting the way they  

use the glass and the  stone". None of these three  participants had difficulties 

using the  steps.

Approaching the LR w ith  the Building Probe

Figure 72 : Diarist photos, w ith  captions, relating to the Approaching setting in the  
Long Room Hub. From left to right (a )  Michael's foccupied by artists"; (b ) Michael's

"Boom! Church"

Liam recognised a connection between his self image and the visitor's 

perception of the LR and its public presentation. Michael did not necessarily 

look for beauty in a building upon approach, looking instead for a sense of
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what is going on in a building. He noted and photographed (see Figure 72(b)) 

the edgy "excitement" in other buildings he passed and worked in, such as the 

artists' studios in Figure 72(a) of which he describes the "unfinished" condition 

of the building generating "a real sense of something happening". This for 

Michael was expressed more in dilapidated and unloved buildings. The fact he 

never sensed this about the LR could be read as a lack of excitement and 

interest in the approach to the building.

Approaching the LR w ith the UDBRI

The approaching building setting  for the LR described a single continuous 

route from Nassau Street to the LR (see Figure 64) summarised in Table 35. 

The approach route described a choice of a stepped or ramped approach at 

Nassau Street, a straight passage tunnelling through the Trinity Arts Block, a 

ramped section into Fellows Square; a level approach along the edge of 

Fellows Square, and finally a stepped approach to the firs t floor building 

entrance. The level route was affected by unguarded building projections and 

projecting street furniture, as well as irregular paving and some unguarded 

edges. The unprotected edges adversely affected circumstances where users 

had difficulty with balance (s5) and had difficulties with vision (both s ip  and 

s2p). The projections affected the experience of users with divergent height 

(p5h).

The ramped sections were particularly affected by an excessive gradient and 

an absence of useful landings, which particularly affected the difficulties with 

exercise tolerance (s5) circumstance. The articulation of the handrails 

imposed a strain on user circumstances where difficulties with 

moving/handling objects ( p i )  was an issue. There was more difference in the 

rating score of the stepped approaches. The Fellows Square steps that form 

part of the entrance sequence to the LR achieved a better rating due to better 

handrail provisions and tactile warnings
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Table 35 : The building features th a t make up the Approaching Setting  of the Long
Room Hub

LR Building  

Features

UD

Rating

LEVEL APPR. - 59
Nassau S treet

R A M P A P P R .- 61
Nassau S treet

RAM P A P PR .- 59
Fellows Square

STEP APPR O A C H - 67
Nassau S treet

STEP APPROACH - 84
Fellows Square

APPROACH.

SETTING

69

Building Indie. 

(A cc-accessing  

Us-using 

O r-o rien tin g )

Acc Us O r

56 ■ 67 63

62 40 88

56 40 88

94 68 29

83 81 88

73 64 70

U ser circunnstance Indicators

S ip S lf S2p S2f s3 s5 p i P2 p3 p5h pSw C3

55 50 50 70 75 50 67 75

81 80 80 0 80 39 67 im 75

69 60 60 0 80 47 67 lOO 75

62 0 0 60 58 90 73 70 105 6

95 iOO 100 100 100 83 91 82 70 loa 81

69 68 0 0 78 53 83 72 67 89 75

The difficulties with locating the LR noted by visitors were not directly picked 

up by the UDBRI, although the absence of effective signage contributed 

negatively to the "Level Approach" rating. The subtle cues that Philip 

eventually noticed such as the sound of the canopy were scored as part of the 

entering setting. The rating of the clarity of the entrance also forms part of 

the entering setting, although it is clearly important in this setting too. The 

diarists' observations on approaching were not specifically related to the 

building, but Michael's comments in particular spoke of a sense of arrival and 

of an understanding of what any building is about on arrival. These types of 

aspects of the building experience disappear between the interstices of the 

UDBRI and do not register clearly in the ratings.
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7 .3 .3  Approaching the Civic Offices

Approaching the CO w ith the Touring In te rv iew

Figure 73 : Im ages from  w earable camera on Touring In stru m en t w hile  approaching  
the CO. From left to right (a )  Caitriona's view  of the m isleading gap between ramp  

and building; (b ) Henry's view  of the approach steps.

All Touring In terv iew  participants chose to approach the Wood Quay entrance  

to the  CO. Henry recalled the history of the site, and the controversy over the  

extensive Viking settlem ent tha t was located w here the  CO now stands. Henry  

felt "There is very little recognition in this building now of what was there"  

which was particularly m arked because of the type of public institution tha t  

occupied the CO, which he expected should m ake reference the  site's history. 

Jane also considered the  building as an extension of the  institution -  she had a 

less engaged attitude to Dublin City Council as an organisation:

I  th ink probably it's  [a ]  neutral [reaction] toward them. I  don't love them like I  

love Trinity... I  love the place.

There was a sense th a t this lack of feeling affected her attitude to the CO as a 

building. Like Henry, she related historical associations people have with the  

site with general attitudes to the building:

I  don 't like the look o f [the  CO] People will always resent them a b it because o f 

Wood Quay. I t  could be worse I  suppose.
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7 Case Study Analysis & Discussion

The choice between steps and ramp was dictated by practicalities for Fiona 

and Charlotte and Jane. The ramp was hard for Fiona to find. Both she and 

Charlotte looked for it firs t in the gap between the building (see Figure 76(a)). 

Fiona notes:

I  would have expected an entrance where the gap between the ramp and 

building exists.

This misperception was not by chance, as Fiona tended to stay close to walls 

when navigating streetscapes, as opposed to using kerb edges as an 

orientation cue with her cane. On using the ramp, Charlotte commented that 

she generally found ramps difficult:

I  find it  hard to see on a ramp. My 3d vision is affected so I  find looking down 

hard on ramps... This ramp is fine, good turning space. The high walls feel 

safer.

Henry and Jane found the high walls on the ramp less welcoming, Henry 

commenting that it "looks very forbidding". Jane found it "ridiculously long". 

Like Charlotte and Fiona, Jane found the ramp hard to see "at firs t" because 

"... it looks the same as the building". For Henry on the other hand, the steps 

were worth noting:

[ I  had] no problems [w ith  the steps] ... There are handrails on both sides. I  

have no problem with steps as long as there are handrails.
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7 Case Study Analysis & Discussion 

Approaching the CO w ith the Building Probe

Figure 74 : Diarist Karl's photos relating to the Approaching setting in the Long Room
Hub (a )  excessive signage on ramp

There was little direct comment from the diarists about the approach to the 

CO. Ken noted the signage on the approach to the building describing the 

stairs and ramp, and was irritated by what he fe lt to be a redundant system 

(see Figure 74). Catherine used the diary exercise to exhibit good and bad 

examples of approaching building. This was conditioned for her by the fact she 

has young children, who dictated her recreational activities. Figure 75 shows 

the unsightly fence that was retrofitted in the CO to stop anti-social behaviour. 

These photos make a comparison between this route, and a route Catherine 

shows through the campus of University College Dublin, which has benefited 

from a retrofit. She also shows an example a case of what she fe lt was an 

inappropriate retrofit, where airport style entrance gates were applied to a 

country living exhibition.
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Figure 75 : Catherine's photos of building approach examples (a ) the route to the 
creche in the CO; (b ) the route through UCD, south Dublin; (c) the approach to Airfield

farm in South Dublin
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Approaching the CO w ith  the UDBRI

Three basic approaches routes were described by the UDBRI to the CO, with 

choices available on two of these routes as described in Table 36. The Wood 

Quay approach can be negotiated either with ramp or steps; the Essex Street 

approach is level, and the Fishamble Street approach can again be negotiated 

either through a level or stepped route. Both steps scored poorest of all these 

building features, let down by connmunicative aspects which rendered a poor 

score for most sensory circumstances. The exception was balance, improved 

because of the provision of reasonable handrails. The difficulty with language 

function (c3) user circumstance indicator was undermined by the absence of 

communicative elements, including tactile markings or visually contrasting 

step-nosings. The articulation of the steps resulted in a better rating for user 

circumstances such as difficulty with carrying/handling ( p i )  and difficulty with 

walking/m oving (p 2 ), leading to better accessing and using indicator scores. 

These differences are clearly visible in the rating plans shown in Figure 65.

The level approaches rated slightly better, with the Fishamble approach 

benefiting from a clear approach to a discernable entrance which improved the 

difficulty with language function (c3) in. The ramped approach scored well in 

terms of its communicative aspects, particularly in relation to all difficulties of 

vision {s ip  and s l f )  and language (c3). However, the height of the handrails 

and the narrow width adversely affected physical circumstances scores such as 

difficulty with carrying/handling ( p i )  and difficulty with walking/m oving (p2) .
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7 Case Study Analysis & Discussion

Table 36 : The building features th a t m ake up the Approaching  setting of the Civic
Offices

CO Building Features UD Building Indie. U ser c ircum stance Indicators

Rating Acc Us Or s ip s lf S2p S2f s3 S5 p i P2 p3 p5h p5w C3

APPROACH - 

W o o d  Q uay
72 > 83 50 60 59 50 75 75 100 100 63 67

APPROACH -  

Essex S tree t

1

68 !
1

83 50 56 57 55 75 100 100 63 50

APPROACH -  

Fisham ble S tree t
81 I 89 50 80 70 63 63 78 100 100 67 100

STEP APPROACH -  

W o o d  Q uay
66 81 80 29 60 50 0 0 69 83 72 73 75 100 0

STEP APPROACH -  

Fisham ble S treet
58 67 80 14 60 60 0 0 83 80 62 75 67 0

RA M P A P PR O A C H -  

W o o d  Q uay
72 64 67 100 80 71 75 50 63 42 75 33 100

A P P R O A C H .

S E T T IN G
68 1 78

j
72 50 63 54 0 0 69 75 74 67 88 67 40

Henry's positive experience of tine steps was reinforced by the relatively high 

user circumstance score, difficulty with carry ing /handling  ( p i ) .  The difficulty  

Charlotte felt in using ramps generally is reflected in the rating of the gradient  

of the ramp which results in a lower difficulties with w alk ing /m oving  (p 2 )  

score, and a consequently reduced accessing  building indicator score.

Many of the observations noticed by participants were unfortunately difficult to 

quantify. The historical associations participants extend to the CO and the  

Wood Quay site were not captured in the UDBRI list of requirements. The  

difficulty some participants found in finding the ramp was also hard to capture  

in the UDBRI. The ramp perhaps fitted in too well with the building -  usually 

ramps suffer from being discordant with their surroundings. The signs tha t  

diarist Ken took issue with did not help, although they did affect the UDBRI 

score.
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7 Case Study Analysis & Discussion

7.4 Entering the building...

7.4.1 Entering Westland Row (WR)

Touring In terv iew : Entering WR

Figure 76 : Im ages from  the w earable camera worn by participants upon approach to  
W estland Row. From left to right: (a ) Fiona's approach to  the backdoor; (b ) the  

double-doors between the entrance lobby and the stair lobby

The visitor Charlotte found the area outside the front door in the  WR to be 

constricted in her electric wheelchair, and had difficulty using the  doorbell 

because of insufficient space to m anoeuvre her chair directly in front of the  

door. The act of using the  bell, in particular, caused her discomfort:

The bell, I  can ju s t a b o u t... it's tight, but the lock [he igh t] is not comfortable.

The front doorbell was difficult for both visitors with vision difficulties, Fiona 

and Philip, although for separate reasons. Both noted it to be neither a large 

nor particularly noticeable e lem ent, even when they employed touch to 

explore the door fram e. There was a need to explore extensively with their  

fingers before it could be found. Henry took a m om ent to find the door bell, 

but located it and had no problem with the height or location of the  lock. In 

the entrance, Philip oriented himself by exploring through touch:

There's a mucky skateboard ju s t in a position for me to pu t my hand on... I 'd  

have a sense o f a fu ll ceiling and a soft carpet underneath.
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"Temporary" incursions in the space such as the skateboard impacted upon 

Philip as much as more permanent layers such as carpet, and infrastructural 

aspects such as spatial generosity. Henry's first response upon entering the 

same lobby was to note a "funny smell", continuing:

My first response is get out of this piace [the entrance hall] fast, go through 

the door in there... there is no indication of what's going in here. Are these 

alarms?

This feeling was more pronounced for Fiona, whose "pupils don't contract or 

dilate very well". She had a more intense moment of confusion:

I  don't know where to start here. I  can't see anything. Where do I  start here, 

but I  might walk forward and assume there is a door.. I  didn't see the door.

The contrast between lighting conditions inside and outside created for Fiona a 

disorientating experience. Despite this her immediate response to the 

building upon entering were accurate:

Because it is quite dark and I  get a feeling the ceilings are quite high. I  would 

say this is quite an old building.

The back door entry was too dark for Fiona, and like her experience of the 

front door it would take her eyes minutes to adjust (Figure 76). She 

experienced the back door upon exiting, but found the sequence bewildering -  

the only sense that there was a door in front of her was communicated when 

she encountered the mat-well. Philip commented on the mat-well, finding it 

unpleasant:

I  would have felt that m at but it is a nasty spring thing.

Jane similarly failed to comment positively about the back door as an

entrance:

Not very pleasant. I'm  not impressed at the entry.

Alice found the darkness in the rear entrance lobby to WR to be "cool!" - as it

reminded her of old French houses she had been in on a recent holiday. Jane

found the back door entry sequence "irrita ting ," as the buggy made it 

impossible to navigate independently, w ithout some help. Charlotte's chair 

made it impossible to enter or exit the basement floor of WR.
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7 Case Study Analysis & Discussion

Building Probe: Entering

I

The hal l

Figure 77 : D iarist photos relating to the access to W estland Row. From left to right: 
(a ) Eva's photo of the fron t entrance lobby captioned "The hall"; (b ) Eva's photo 

captioned "The other hall" showing the basem ent entrance lobby and (c ) the Barry's 
photo, "Uncared for w all", showing the basem ent entrance

Eva found the front entrance sequence to WR to be dark and confusing (see  

Figure 7 7 ) .  Eva felt tha t the  impression the  entrances nnade on visitors 

affected their innpression of her. These views w ere conditioned by experiences  

in a previous office, w here visitors had been intim idated by the lack of 

information:

... Because the reception would say "oh, they're on the th ird floor", [v isitors  

would] come out o f the lifts  and ju s t stand there and my seat was right beside 

the lift, and they'd be kind o f like "oh, so where is so and so ", and ... firs t I  was 

really busy, and so it  was really annoying because this used to happen at least 

5 or 6 times a day, and second I  couldn't help them. And I  could ju s t sort o f 

see them going "what sort o f stupid company is this?"

Ciara had an alternative view of the front entrance, and enjoyed the route  

through the building including the "hallway and the  colours ... It 's quite nice".

The basem ent entrance sequence was generally viewed dimly by diarists.

Eva's diary contained com m ents about the  "clutter under the stairs", inside the  

back door area. Both Eva and Barry mentioned items like notice boards in the  

area which they  felt reflected poorly on the  building. In her interview Eva 

elaborated:

When you come into the building what really gets me is the [basement 

entrance lobby]. There is nothing to te ll you where to go or who is in the
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building or what's in this building or what's on each floor of this building. So I  

mean we're on the top floor and ... we buzz them in ... and they just kind of go, 

where do I  go now?

UDBRI: Entering WR

The overall entering setting score was low. The individual building feature 

ratings in table 6 reveal a generally poor set of sensor/ circumstance and 

physical circumstance ratings, with the exception of a high rating for difficulty 

of exercise tolerance (p 3 ), reflecting the modest distances that WR requires 

people to move. The two doors achieved similar UD scores but the user 

experiences varied, with the front door suggesting a better experience for 

circumstances where difficulty carrying or handling objects (p i) ,  moving or 

walking (p 2 ), exercise tolerance (p3), or divergent user height (p5h) or width 

(p5w ) were an issue. The back door rated better in situations where difficulty 

with language (c3) was an issue because it contained a vision panel and an 

intercom. This affected the overall orientation indicator rating.

The front lobby, despite being relatively generous, had more unexpected 

intrusions such as free standing signage and wall-mounted boxes. This 

affected both its difficulty with m ovem ent/walking ( p i ) ,  and its difficulty with 

language (c3) ratings, which would otherwise have been much higher than the 

back door.

Table 37 : The building features th a t make up the Entering  Setting of W estland Row

W R Building  

Features

ENTR. LANDING - 

Front

ENTRANCE DOOR - 

Front

DOOR SECURITY-  

Front

ENTRANCE LOBBY-  

Front

ENTR. L A N D IN G -  

Bacl<
ENTRANCE D O O R -  

Back

DOOR SECURITY-  

Back

ENTRANCE LO BBY- 

Back_______________

ENTERING

SETTING

UD

Rating

I
65 

40 

64 

63 

60 

I 70

I 68 

62

Building Indie. U ser circum stance Indicators

Acc Us O r S ip S lf S2p S2f S3 S5 p i P2 P3 p5h p5w C3

50 100 80 78 63 63 100 56 100 75 33 88

75 67 50 54 67 67 63 71 90 67 50 58

100 50 0 25 33 0 0 33 0 50 0 100 33

67 100 50 70 75 0 0 75

1

100 71 100 50 67

57 75 67 63 50 50 50 50 50 75 67 70

17 67 69 71 67 67 47 48 70 33 25 63

100 50 75 63 50 25 50 50 50 0 100 83

50 100 63 80 100 0 0 100 50 79 100 63 67

52 74 60 64 64 8 13 64 55 59 81 39 50 70
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The disorientation created by the front lobby for visiting participants, and for 

the  diarist Eva during her first visit to WR, had a perceivable effect on the  

UDBRI calculation which is visible in the orientation  rating for this feature.

This can be seen to be particularly low for this lobby, although m any of these  

problems were already included as part of the approaching  setting (see section 

7 .3 .1 ) .  Similarly, the physical challenge presented to Fiona and Henry by the  

entrance landing to the back door -  a challenge which was insurmountable for 

Charlotte - was reflected across m any the  physical circum stance { p i ,  p 2  and 

p3 )  and in the lower balance  (s5) rating.

Som e aspects were hard to record in the UDBRI. The lighting in the building 

functioned well, but often lights were left off during the day because occupants 

w ere aware of energy costs. This led to the difficult experience of Fiona, and 

Henry, who found the entrance sequence to be dark and consequently  

confusing and unwelcoming. The expectation to have autom atic  lighting was  

not incorporated in the tool, specifically because of the unreasonable demand  

on smaller buildings. The idea of a menu of activity for the  building was 

considered very im portant by the diarists Eva and Barry, but this specificity 

was not recorded in the UDBRI, outside of a general requirem ent for good 

signage.

7.4.2 Entering the Long Room Hub (LR)

Touring In terv iew : Entering the LR

The experience of entering the LR separated the  visitors into two groups. 

Charlotte, Fiona and Jane entered the building through the external lift which 

brought them  up to the reception level. There was, as Charlotte com m ented  

"plenty of space in front of the  lift" to get on properly.

Jane com m ented it was "cool having a lift" and her experience of the entry  

sequence was positive. Fiona observed the quality of braille on the  lift call and 

intercom buttons, of which she noted:

They don't stand out particularly well. The embossment doesn't stand out 

particularly.
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This was important, Fiona observed, because " if you have a mobility 

impairment, a lot of your other senses can be dulled as well". Charlotte was 

concerned with the door speed, which didn't allow her tim e to react. The lift 

was also tight, not allowing her to manoeuvre sufficiently to access the 

controls.

Fiona found the entrance lobby disorienting, particularly a large picture 

window with a low sill which (see Figure 83):

I  would be quite apprehensive. Is that a step? Is that a window? It's  a b it 

scary because to me there is a fall, something higher would indicate that is a 

window.

For Fiona this suggested, falsely, that there was a choice of directions. 

Charlotte and Jane could detect the open route to the reception space which 

made their next route decision easier. One positive feature of their arrival in 

the "secondary" entrance lobby was that they gained a better understanding 

of the circulation options in the LR, and therefore had a better sense of how to 

get to the main building facilities. Of the three visitors who accessed the LR 

via the external approach stairs, none had a sense how to find the auditorium 

-  all three guessed the wrong route before being corrected.

Building Probe: Entering the LR

I
/

I
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/  J-  ^

L (  ̂ ^

1 ^

Figure 78 : Diarist Liam's scheme of the different decisions that face upon entering
the building
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Both Liam and Michael entered the LR either via the lift or via the second 

entrance door, at right angles to the main entrance door. Liam's choice on 

any occasion access depended either on mood, his bladder, his appetite, or 

whether the lift was occupied. Liam considered, and sketched out, the variety 

of ways he entered and circulated through the building (described in Figure 

78). He later elaborated upon it in his interview:

Lift or stairs? Sometimes I  have a sports bag I  would leave stu ff under the 

stairs and then go up the lift [the main door is automatic until 6. The second 

door opens with a swipe automatically]. I f  I  have to use the toilet, on the 

conference floor there is a toilet and that's the only one on that side o f the 

building. Then often i f  I  walk up the main stairs I 'll walk to the third floor to 

the ideas space, through the ideas space and have coffee or something ... 

before I  go to work.

In a d ifferent sense of access, Liam also saw the LR as an " ivory tower", a 

label given to two photographs. He pointed in his diary to his sense of 

privilege at being in "such a beautiful place", and elaborated in his interview:

... I'm  at the centre o f things ... i f  you put a circle around something and say 

only certain people can come, certainly among postgraduates [being in the LR] 

is seen as a feather in the hat.

The LR security system required the use of a swipe-card which potentially 

created access problems. Liam described being locked out of the building after 

leaving his swipe card on his desk and entering the rear stairwell to use the 

toilet. The rear stairs required the use of a swipe-card fo r re-entry. Because 

there was no one else in the building, his only option was to exit, and beg of 

the campus security to let him back inside.

UDB R I: Entering th e  LR

The "accessible" entrance sequence for staff and public was similar, and 

achieved a consistent "B" rating with the exception of the door entry system. 

The generally spacious landing areas achieved strong difficu lties o f m oving o r 

walking (p2) and d ivergent user w idth (p5w ) scores. The lack of signage or 

wayfinding elements impacts on the score via user circumstances such as

263



7 Case Study Analysis & Discussion

difficulties with language (c3) and difficulties with vision (s ip ).  The rating for 

tlie entrance doors were undermined by communicative factors, particularly 

the absence of a means of distinguishing the doors within the glazing, and the 

insufficient markings on the glazing. These affected the same physical and 

user circumstances. Both entrance door systems rated badly in vision and 

hearing related circumstances because of the lack of a video or audio 

communication system. The lift door entrance similarly rated badly based on 

how it communicated itself and its function to people, which affected the 

circumstances difficulties o f language (c3) and difficulties with vision (s ip ) .  

The low height of the lift door, and the fact that this door was the only 

accessible entrance despite not being the main entrance door, affected the 

overall accessing building indicator.

The staff entrance and lift entrance both accessed the same entrance lobby, 

which achieved low divergent width (p5w ) scores due to the reasonably 

constrained dimensions of the space. The difficulties with language (c3) 

circumstance rating was affected negatively by an absence of wayfinding 

information in this area, and the lack of visual contrast between building 

elements. I t  was further affected by the ambiguous glazing elements.

Table 38 : The building features th a t make up the Entering  Setting of the Long Room
Hub

LR Building UD Building Indie. User circumstance Indicators

Features Rating

Acc Us Or Sip Slf S2p s2f S3 s5 p i p2 P3 pSh pSw C3

ENT. LANDING 1 00 100 100 56 67 50 50 100 86 100 50 100 67

ENT. LANDING 2 77 92 100 50 63 50 50 100 82 100 50 92 60

ENT. DOOR Public 68 80 78 53 58 76 100 76 79 80 75 62 100 47

DOOR SEC. Public 36 100 38 0 10 13 0 0 13 0 50 25 o o 0

ENT. DOOR Staff ; 69 80
-

84 49 63 87 100 87 81 80 75 72 100

DOOR SEC. Staff 36 100 17 33 25 10 0 0 10 0 50 25 100 25

ENT. DOOR Lift i 69 42 100 50 75 100 100 100 81 80 0 84 50

DOOR SEC. Lift 00 100 75 83 75 70 50 50 70 50 67 50 100 88

ENT. LOBBY 66 72 100 53 69 80 0 0 80 89 72 100 54 63

ENTERING

SETTING

1

68 1 72 82 54 62 62 14 13 100 77 74 81 63 90 51
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The confusion felt by Fiona both in understanding and discerning the lift and 

later in understanding where she was and which route she should take in the 

entrance lobby, were elements which helped in the development of the UDBRI, 

affecting communicative circumstances such as difficulties with vision (s ip )  

and difficulties with language (c3). Her dissatisfaction, noted in section 5.2, at 

being forced into a different set of circumstances than other users directly 

influenced the development of the UDBRI - an entrance door rating was 

discounted if the main entrance was not the most accessible entrance. The 

diarists' entries made clear that the entry systems failed to function well even 

for people "belonging" to the buildings, which made the absence of a useful 

intercom an unnecessary challenge.

The revelation that those visitors who entered via the "secondary entrances" 

(those that led not to the main reception, but to a separate lobby) gained a 

better understanding of how the building worked and where the core routes 

lay, led to a reprogramming of the UDBRI such that the absence of a visual or 

otherwise signalled connection between the reception and the circulation 

elements would be punished.

7.4.3 Entering the Civic Offices (CO)

Touring In te rv ie w : Entering the CO

The landing area outside the door caused no issues. The revolving door 

causes momentary panic for Charlotte, before she understood how to engage 

the collapsing mechanism that opened an accessible passage. I t  did almost 

cause an in jury to a bystander who was entering the building at that exact 

moment. Fiona was not a fan of revolving doors - "Oh, I don't like them !" -  

and perceived them to be erratic and unpredictable. As it happened, the door 

paused while she was circulating around it for no apparent reason. Henry and 

Jane/Gary had no particular issue -  Jane was happy no pushing was required - 

while Alice enjoyed the experience.

The lobby was confusing, because of the lack of clear signage. As Henry 

wandered through the lobby he spoke his thoughts aloud:
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There isn 't enough information about what is there...It says biocl< 4. Where is 

block 4? It's  down there but is it  down here or up the stairs? ... Where is the 

reception? There is no reception. There's a table there but it  ju s t has plans.

Tliis feeling of disorientation was echoed by Charlotte and Fiona, who were  

unclear which route they should travel to arrive at reception. Alice just  

assumed she had to walk straight ahead to find reception, commenting:

It's  like the a irp o rt... in a good way. There's lots o f space ... I 'd  be able to find  

my way around.

Building Probe: Entering the CO

o e  - - *

Figure 79 : D iarist photos of the Civic Offices. From left to right: (a ) Ken's photo of the  
main entrance; (b ) Catherice's photo of the Essex Street entrance lobby; (c) 

Catherine's photo in University College Dublin, illustrating her d iffiu lty  w ith  entrance
lobbies

Catherine usually entered the CO via the car park in the morning while  

manoeuvring a buggy, which m eant she had to negotiate the  "obstacle" of the  

"makeshift porch/exit entrance at the rear of the ground floor" (see Figure 

7 9 (b ) ) ,  emphasising the point by sketching the area. Generally she enjoyed  

the sequence of entering the building:

I  love working in m y building. The atrium  space makes me happy when I  walk 

into work every morning.
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Figure 80 : Catherine's diary description of entering tlie  Civic Offices

Her interest in appropriate means of access is described in lier diary througin 

an example of an open farm at Airfield, in South Dublin which she visited:

The electronic pedestrian entrance gates are a nightmare. They are dangerous 

for small children. Children are a big part o f Airfield's customers.

Ken's diary carried a theme of distaste for clutter. He lived in a small, self- 

made timber cabin which required discipline to keep tidy. He described a 

condition on George's Street, Dublin where

Having bike racks outside the Business School Entrance where students 

congregate is not the best plan.

Like the visitor Fiona, Ken commented on the erratic function of the revolving 

door on Wood Quay, capturing this in his photo of the door entitled 

"sometimes not working". One or other of the revolving doors were also often 

shut for maintenance.

U D B R I: Entering th e  CO

The entering activity setting  generated a positive rating in the CO, achieving a 

high "B" rating. The rating scores are contained in Table 39, and are visually
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portrayed in the building plans in Figure 65, Figure 66, Figure 67, and Figure 

68 .

The sequence of building features to the main entrance received a consistent 

"B" rating. The entrance landing generated the lowest score, resulting from a 

low accessing  rating due to the absence of an accessible route to the entrance  

door. This consequently affected the difficulties with walking (p 2 )  

circumstance rating. The ambiguity created by the glazed wall in which the  

entrance door was placed resulted in a lower difficulties o f language (c3 ) 

rating. The door produced the most impressive rating in this sequence, 

because of its usability and generous dimensions. The fact tha t the door was 

revolving had some negative effect on the accessing building indicator, and 

across a range of sensorial and physical circumstances. The entrance lobby 

rating was similarly reasonably well rated, diluted mainly through the  

trea tm en t of the  glazing and the height of the horizontal window mullions 

which affected the divergent user he igh t (p 5 h ), and difficulty m oving or 

handling objects ( p i ).

The Essex S treet entrance sequence rated better. The landing was generous  

and part of an accessible route, but the entrance itself was not visible from the  

approach, and opened outward without clear warning. These affected the  

communicative features which negatively impact upon user circumstances  

such as difficulties with vision ( s i p )  and difficulties with language (c 3 ). The  

door received an "A" UD rating, due to strong physical circumstance ratings. 

The fact tha t the entrance door was not automatic-opening impacted upon the  

difficulties o f m oving or handling objects ( p i )  circumstance rating. The 

entrance lobby generally rated well, the articulation of the windows and 

window controls the main negative contributor to the difficulties o f m oving and  

handling ( p i )  and difficulties with language (c 3 )  circumstance ratings.

The Fishamble S treet entrance sequence was the most successful, achieving 

an "A" UD rating for both its landing and door. The entrance landing rating 

was slightly diluted by the articulation of the glazed entrance screen within 

which the door was positioned. The door achieved close to a perfect rating, 

while the entrance lobby lacked hearing enhancem ent technology and 

selections of reception desk heights and facilities particularly relevant for users 

with divergent he igh t (p 5h ).
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Table 39 : The building features th a t make up the Entering  Setting of the Civic Offices

LR Building Features UD
Rating

Building Indie. 

Acc Us Or

User circum stance Ind icators

ENTRANCE 

L A N D IN G -W o o d
71 50 100 70

ENTRANCE D O O R -  

W o o d  Q uay 83 67 81 90

ENTRANCE LOBBY-  

W o o d  Q uay
79 100 75 75

ENTRANCE 

LANDING  -  Essex 75 88 100 58

ENTRANCE D O O R -  

Essex S tree t
86 100 74 95

ENTRANCE LOBBY-  

Essex S tree t
75 75 75 75

ENTRANCE 

L A N D IN G -F is h a . 85 100 100 l :°
ENTRANCE DOOR - 

Fisham ble
95 100 100 90

ENTRANCE LOBBY - 

Fisham ble 79 100 75

ENTERING 
SETTING T O T A L

82 86 82 80

s ip  s l f  s2p s2f s3 s5 p i  p2 p3 p5h p 5w  c3

100100 100

100 100

100 100 100

100

100

100 100

100 100100

100 100 100 100 100 100100

100 100

The problems created by the  revolving door for visiting participants were  

addressed in later iterations of the UDBRI. While revolving doors are generally  

dissuaded in literature, there  was no clear mention of revolving doors tha t  

collapse to create accessible entrances. This was addressed by scoring these  

revolving door types m id -w ay  between a standard revolving door, and a 

m axim um  score w here no revolving door exists at all. However the  

idiosyncratic characteristic th a t the CO revolving door displayed of pausing 

interm ittently  did not achieve a presence in the UDBRI, despite being noted by 

the diarist Ken, and the visitors Henry and Fiona. This was a significant 

feature  of the actual experience of the building but scoring "behavioural"  

characteristics of doors in the  instrum ent proved difficult because of the  

im m ense scope of w hat this could entail. This represented a cultural feature  

of the CO, as the diarist Ken mentioned he could almost tell who did and did 

not work in the building based on their approach to the  revolving door.

The confusion of the lobby was addressed in the UDBRI through rating the  

signage and scoring the visual connection between entrance and reception.
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7 Case Study Analysis & Discussion

7.5 Circulating through the building

7.5.1 Circulating in Westland Row (WR)

Touring In terv iew : Circulating through WR

Charlotte's chair was not fully compatible with circulation in WR. She observed  

that "it's tight in the hallway" and the rooms and spaces beyond the entrance  

lobby were difficult to m anoeuvre between. Upon observing the narrow  

hallway on the entrance level she described her discomfort in spaces that  

made her particularly aware  of her chair, th a t m ade her feel as though she 

was in people's way:

With a lack of space you feel uncomfortable because you feel you are taking up 

space.

Charlotte required assistance to navigate through the double doors between  

the entrance hallway and stairs, and for all subsequent doors due to their  

weight. She felt the Universal WC door was "...a bit tight". This difficulty 

opening doors was im portant, recalling her earlier com m ents about "taking up 

space" in tha t this aspect of the experience affected independence, increasing 

her dependency. She noted how positive it was when buildings allowed her to 

be independent, and tha t it was "great to be able to open doors or windows", 

continuing:

In  a hotel I'm  never able to open the curtains -  I  have to ask member of staff.

This Illustrated the needless everyday m om ents of dependency tha t could be 

managed by careful design. Fiona, Henry and 11-year-o ld  Alice also 

com m ented on the weight of the doors and had difficulty opening them ,  

particularly the two meeting rooms doors -  Alice and Henry assumed the  

basem ent meeting room door was locked at first. Fiona and Henry disagreed  

about double doors between the  entrance lobby and stair entrance room, of 

which Fiona com m ented "That is heavy for me. It's very stiff" and Henry  

observed "that door is easy to open." Locating the doors proved troublesome  

for Fiona who found none w ithout being prompted. She com m ented:

When everywhere is white, I  cannot see.
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Henry agreed, and 11-year-old Alice also commented on the door colours, 

particularly in a basement, where there were:

Lots o f white doors, which is confusing,

Henry also noted tha t "there is no indication anywhere of prominence between 

the doors".

Building Probe: Circulating through WR

Figure 81 : D iarist photographs of circulating features in W estland Row. From left to 
right: (a )  Eva's picture of the main entrance lobby; (b ) Clara's photo of the firs t floor

corridor.

The corridors in WR were noted as dark by Clara, with the lights were 

commonly turned off in corridors. She referred to the fact that the corridor on 

which her office was situated was lit by doors that were jammed open. I f  all 

doors were open on the corridor, it was bright. At the time of one diary entry, 

a single colleague was absent, and Clara stated in her interview:

I f  that person is not there the door is usually locked. The other two doors are 

usually open ... it  was really dark having one door closed.

She noted in her diary, "having the office doors open -  more social. Easier to 

ask those quick questions between colleagues". Equally she found that the 

overall environment was better by having everyone there. This coincided with

“the hall”
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growing awareness during tine diary tinat slie lil<ed to be aware of people when 

she worked, and that building arrangement fostered awareness.

The lack of windows and of door vision panels resulted in dark corridors 

throughout WR. Eva noted that the absence of signage or vision panels was 

particularly relevant on the double doors between the main entrance lobby 

and stairs:

You come in through your main front door and you're met with two blank doors 

[laughs]. You know, it's like what's going on here? ... You don't know what 

you're going to find on the other side of the doors

Barry had one further cultural comment about door closers, which he found 

irritating because of the social awkwardness they caused:

[The closer] forces you to run and catch up with person ahead to catch the 

door -  or creates indecision about timing and what is the right/polite thing to 

do. They can really humiliate you if you try and push against them as they 

swing back.

UDBRI: Circulating through WR

The corridors through WR were consistent in terms of features such as width, 

material, colour treatment and access to daylight. The legibility of the corridor 

spaces was difficulty because of the absence of signage, affecting the 

difficulties with vision (s ip )  and difficulty with language (c3) rating and the 

orientation (or) indicator. The lack of multimodal navigation assistance 

affected the hearing (s2p and s2f) circumstance scores. The physical 

circumstances for the corridor fared better, with the difficulties with 

m oving/walking (p2) reflecting the reasonable width of the corridors, and high 

difficulties with exercise tolerance (p2 ) score reflecting the short circulation 

distances.

The doors rated better, but similarly suffered for their communicative 

properties. They returned a low difficulties with language (c3) score due to the 

absence of vision panels, and the lack of visual contrast with surrounding 

surfaces. The generous door widths abetted a high difficulties with 

walking/moving (p2) rating, and the door hardware contributed to a 

reasonable difficulty with moving or handling objects ( p i )  score.
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Table 40  : The building features th a t make up the Circulating  Setting of W estland Row

WR Building UD

Features Ratin

g

Building

Indie.

User circumstance Indicators

Ac

c

Us O

r

s i s i s2 s2 s3 s5 p p p3 p5 p5 c

p f p f  1 2  h w 3

INTERNAL 66 60 83 2 63 87 10 87 8 8 84 55 69 4
DOORS 1 0 1 7 0
CORRIDOR -  
Basem ent

50 67
' 0

3
3

60 10
0

34 34 10
0

7
5

10
0

50 5
0

CORRIDOR - 50 67 10 3 60 10 34 34 10 7 10 50 5
Ground Floor 0 3 0 0 5 0 0
CORRIDOR - 50 67 10 3 60 10 34 34 10 7 10 50 5
1"' Floor 0 3 0 0 5 0 0
CORRIDOR - 50 67 10 3 60 10 34 34 10 7 10 50 5
2 " ’‘  Floor I ° 3 0 0 5 0 0

CIRCULATI
NG

65 61 83 2
4

62 87 34 34 10
0

87 8
1

8
6

85 55 67 4
1

SETTING

The lack o f m ateria l or visual contrast between doors and the walls in the 

corridor, and the absence of directional cues, was a common observation by 

the vis iting participants. The d iarist Ciara made a num ber of comments about 

the im pact o f open doors on the corridor experience. These items clearly 

featured in the UDBRI ratings of the doors and corridors, both of which rated 

as com m unicating ineffective ly to  users through the d ifficu lties w ith language  

(c3) user circumstance indicator, and the orienting  building indicator.

The spatial qualities th a t affected the v is ito r Charlotte 's inab ility  to 

manoeuvre freely in the hallway on the ground floor -  the only one she had 

the capability to v is it -  impacted negatively on the difficu lties w ith  

m oving /w a lk ing  (p2) and d ivergent user w idth (p5w ) ra ting. However, it does 

not fu lly  represent how frustra ting  th is experience was fo r her. S im ilarly the 

stiffness o f the doors, noted by visitors Fiona, Henry, Alice and Philip, had only 

a m arginal effect on the ratings o f the using  building indicator rating score.
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7.5.2 Circulating in the Long Room Hub (LR)

Touring In terv iew : Circulating through the LR

Figure 82 : Im ages from  the w earable camera worn by participants in the entrance  
areas o f the Long Room Hub. From left to right (a ) from  Henry's tour, looking tow ard  

reception desk from  the fron t door; from Fiona's camera, a view  of glazed office 
spaces in the reception; from  Alice's cam era, a view  of the seats in reception

Disorientation was a common tlneme for Fiona in the reception area. Tine tall 

windows used throughout the reception, and the whole building, delivered an 

indistinct message as "windows [that] could also be doors". A void extended  

from the  reception level up through all the floors of the building, which 

transm itted sounds between reception and the third floor "Ideas Space" (see  

section 7 .7 .2 ) .  This created specific acoustic problems for Fiona, affecting her 

ability to orient herself:

I  would realise it's very open. I  can hear noises from upstairs. I  would find that 

very disorienting ... I t  would be hard to orient myself because the ceiling is so 

far away and because of hard surfaces.

The task in this space was to find the route to the main auditorium in the  

building, which proved difficult for Fiona:

There is nothing in here that suggests this is the direction in which I  should be 

going.

Henry com m ented tha t he "wouldn't have a notion" w here the auditorium was 

located. Fiona found locating the reception desk within reception difficult. She  

could not perceive the desk visually:
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Disorientation in here. Because it's quiet, I  can hear typing. I f  there was a 

crowd I  would not hear her typing.

Philip presented a different type of experience from a different point on the 

spectrum of difficulty with vision. He enjoyed the tactile experience of the 

reception where materials fe lt "nice, chunky". This included the tim ber walls, 

which "invite  touch" and the noticeboard which was made of a thick Plexiglas 

sheet and proud of the wall, and the furniture. He wanted buildings to avoid 

making him appear clumsy. This exaggerated the fact he could not see his 

environment which multiplied his feelings of vulnerability:

The table feels very secure, firm , and it  feels nice on its underside -  I'nn glad it  

doesn't move, I  don't want to spill coffee everywhere when I  bang in to it. The 

shape is very attractive.

Figure 83 : Im ages from  the w earable camera worn by participants in circulation area 
of the Long Room Hub. From left to right: (a )  Charlotte's cam era, a view  toward the  
lift and w indow  overlooking Fellows Square; (b ) from  Henry's cam era, a view  of the  

fron t stairs; (c ) from Charlotte's cam era, a view  of the ground floor corridor.

Fiona found furniture items in reception troubling because the ir forms did not 

suggest what they were. The seats did not appear to be seats to her (see 

Figure 82). Henry disliked them because of the lack of armrests -  but also 

had problems with the bright green colours. He disliked the extensive use of 

tim ber, which "... on the floor, on the walls, the ceiling [sic] and the rest of it, 

is claustrophobic." Both Alice and Jane were very positive about this space. 

Alice noted:

I t 's  relaxing, quiet... I  like the wooden walls
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Jane found the route into reception to be dynamic, commenting:

There's a real impact when you walk in the doors -  even though the building is 

empty there is real energy.

The corridors caused problems both for Fiona and Charlotte. Charlotte  was 

uncomfortable with the  scale of the office corridors in the building. The route  

to the  Universal WC was one she did not wish to take:

The corridor is too narrow -  you feel like you are on the way with the chair. I  

feel like the chair is really big although it isn't.

Throughout the LR, corridor spaces were avoided where possible by providing 

large circulation areas, which proved problematic for Fiona:

This building is more confusing because it is more open. You know you have a 

set of definite paths in the other building [Westland Row]. You couldn't go 

certain ways. So you followed along.

Of the  corridor that Fiona did traverse -  the corridor between the  lift and 

auditorium on the second floor - the  lack of visual contrast between doors, 

walls and floors created confusion.

The coordinated t im b er finish to both walls and doors in LR created problems  

for Fiona, who could not distinguish doors from their surroundings, including 

the auditorium and conference room doors (see Figure 9 3 ) .  Many doors were  

held open throughout the  building along main circulation routes which 

benefited Fiona, although for both Fiona and Philip the lack of doors and 

tangible com partm ents made orientation more difficult. The smaller zones, 

with clear boundaries within Westland Row made cognitive m apping  easier 

(Lynch, 1 9 9 0 )  -  see chapter 4.

Building Probe: Circulating through the LR

There was little explicit description or reference to horizontal circulation within 

the LR by the  diarists. Liam described some of the demands placed by the  

building, com m enting "the way the  building is designed you cover a lot of 

ground". This was particularly true  for people working on the  upper floors, as 

the printing facilities were located on the entrance floor. Liam also noted that
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the private office corridors in the LR felt "secretive" to him, almost as part of 

the building's "exterior".

Michael described qualities of buildings he liked, generic qualities such as tall 

spaces, views and good light. These observations were equally applicable to 

facilities, level changing featuring and to horizontal circulation features. He 

didn't dwell on interstitial areas such as circulation unless they drew attention 

to themselves through their good or bad qualities. This will be described in 

more detail in section 7.6 .2  and section 7.7.2.

UDBRI: Circulating through the LR

The reception space received a low UD rating, diluted mainly by its poor 

communication with users. This affected all sensorial circumstances (s ip , s lf ,  

s2p, s2f, s3, s4 s5) and the difficulties with language (c3) circumstance rating 

which was contingent on the quality of signage and visual contrasts that  

demarcated key building features, and the placement and treatm ent of glazed 

screens.

The poor rating for corridors was due to a lack of material contrasts and the 

absence of treatment on glazing. The constrained building plan dimensions 

also had an effect on the difficulties m oving/walking (p 2 )  circumstance score.

The internal lobbies performed better because of the components that affected 

physical circumstances. The circumstances affected by a lack of clarity in the  

environment - including difficulties with vision (s ip ) ,  hearing difficulties {s2p 

and s2f), and difficulties with language (c3) -  had a negative impact on the  

UD rating.

The doors in the LR achieved a better collective rating than other circulating 

features in the UDBRI, scoring well across all six physical circumstances, 

although the overall UD score was negatively impacted by weak circumstance 

ratings due to communicative aspects.
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Table 41 : The building features that make up the Circulating  Setting of the Long
Room Hub

LR Building UD Building Indie. U ser circum stance Indicators

Features Rating

Acc Us O r Sip S lf S2p s2f s3 S5 p i P2 P3 p5h p5w C3

INTERNAL DOORS 82 91 97 55 82 97 100 93 89 88 99 88 88 68

RECEPTION AREA 65 100 73 50 58 60 25 33 60 0 84 81 68 90 57

C O R R ID O R - 1 ^  

Floor

43 75 100 25 35 100 17 17 100 67 100 0 67 28

C O R R ID O R - 3 '"  

Floor

34 33 100 28 39 100 0 0 100 40 100 0 0 31

INTERNAL LOBBIES 

- L i f t

53 84 100 39 53 100 0 0 100 78 100 75 84 43

INTERNAL LOBBIES 

- U W C

67  I 75 100 56 72 100 0 0 100 100 90 100 100 75 64

CIRCULATING

SETTING
!

85 94 46 66 90 22 19 100 89 86 83 92 73 73 54

The reception area, corridors, and doors of the LR were confusing for many  

visitors, reflected in rating scores for the sensorial and linguistic circunnstances 

analysed by the UDBRI. Similarly, the articulation of the seats, which both 

Fiona and Henry found unwelcoming and impractical, became incorporated  

into the instrum ent in later drafts. Originally the UDBRI had concentrated on 

more perm anent aspects of a building feature , and excluded loose furniture, 

but the importance of furniture became clear following the observations of 

users who needed to conserve their strength.

The positive impact of the reception upon Jane, Alice and Philip, was not 

capable of being fully quantified. This reaction was echoes in the observations  

of both diarists, w here descriptive term s such as "privileged", "special",

"lovely" and "beautiful" were applied to the LR. Michael's com m ent about the  

feeling of the exteriority of the world beyond the corridors on the first floor 

and third floors is also something th a t cannot be addressed, although it is 

possible further investigation possibly could reveal this as a positive 

characteristic for people occupying adjacent offices.
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7.5.3 Circulating through the Civic Offices (CO)

Touring In terv iew : Circulating through the CO

Although the reception was difficult to locate for all participants - apart from 

Alice - there was general satisfaction with the feeling of the space it occupied. 

Alice "like [d ] the plants", which blocked the reception from the view of the 

participants entering the building. Once Fiona arrived at reception she found 

the light of the atrium/reception space welcoming:

The building is brighter that the ordinary. Inside, I'm  not on fu li alert.

The CO was the most relaxing building experience for Fiona on the tour for 

tha t reason. Charlotte similarly enjoyed the space, particularly "the gardens, 

[and] I like the brightness". She did however find the visual presence of the 

building overwhelming, noting:

The building is quite confusing because there are lots o f levels, because o f all 

the corridors.

Henry was less enamoured with the planting, commenting that "someone has 

decided the higher the trees the more effect it has". Henry and Jane/Gary 

both found the space unexciting, Henry noting:

... i t  doesn't say anything or do anything ... the actual finishes and materials, 

there's nothing that you'd remember about it

Henry found the seating associated with the reception to be too low:

There's no comfort, nowhere to pu t your arms or lean back. I  wouldn't be 

attracted to it, no. I f  I  was stuck here for 15 minutes ... in that case I'd  

welcome the garden wall [to  lean on]

He was more satisfied with the reception located at the Fishamble Street 

entrance, one floor up, which he found to be "much more clear" in terms of 

signage and its location relative to the entrance:

This actually is much better -  the main directory faces you on the way in while 

[the  main reception] you wouldn't see the main directory, you certainly 

wouldn't find reception because it's hidden behind the flower pot.
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The most notewortlny aspect of the experience of circulating through the CO 

was the absence of doors, which made navigation noticeably easier compared 

to the other buildings.

Building Probe: Circulating through the CO

Figure 84 : Diarists' photos of the circulation features in the Civic Offices. From left to  
right: (a ) Ken's photo of the a trium /recep tion  space; (b ) James' photo from  the  

second floor corridor; (c ) James' photo of the reception /atrium  space.

The reception/atrium space was regarded generally warmly by the diarists.

Ken and James between them took 5 photos of this space, with Damian 

commenting on the "up lifting" views it offered, and James describing it as a 

"nice space", a "relaxing ... urban forest". Damian also described the atrium 

as a "great space (relaxing and visually friendly)".

Damian had concerns about corridors, based on his experience as a 

"profoundly Deaf" individual. He pointed out that the height of storage 

elements of dividing screens in corridor spaces leading to the second floor 

office space needed to be low enough for him to see people who were entering 

the passage (see Figure 85(a)). Similarly, a second floor corridor turned 

through ninety degrees, shown in Figure 85(b), which was problematic for the 

same reason. Damian in Figure 85(b), sketched a solution that would make 

collisions less likely. James referred to corridors in public areas of the CO, 

showing the "forest view" available on the second floor corridor in Figure 

84(b).
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Figure 85 : Diarist Damian's photos of the circulation features of the Civic Offices. 
Clockwise from  top: (a ) A ground floor corridor space; (b ) A second floor corridor 

space; (c ) the second floor m eeting room door.

Damian was tine only diarist who described doors, because they could affect 

his safety. He remarked that:

Glazed door, viewing glazed panels in doors ... [a re ] good visual points for Deaf 

users.

Figure 85(c) shows Damian's experience of the "lack of visual glazing panels 

on corridor doors [as] more hazardous!", failing to aid in communicating 

whether someone is approaching the door from the other side.

UDBRI: Circulating through the CO

The primary activ ity setting score for c ircu la ting  is reasonable, achieving a 

high "B" rating. The ratings for this activ ity setting are shown in Table 42, and 

visually represented in Figure 65, Figure 66, Figure 67 and Figure 68. The 

door rating was high, because of generous dimensions and visual contrasts. 

The difference between individual door ratings can be read on the building 

plans.
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The reception areas on the ground and second floor achieved similar UD 

ratings, although the ground floor reception is supported by strong sensorial 

circumstance scores due to the articulation and communicative choices 

available at the desk and the adjoining seated waiting area, while the first 

floor reception area has better physical circumstance ratings. The second floor 

reception, inside the City Architects department, achieved a lower score both 

in physical and sensorial circumstance ratings. This is due to the lack of 

communicative features or supports at reception which have an effect on the 

divergent user height (p5h ), difficulty moving/wall<ing (p2), and have a deeper 

effect on all sensorial scores.

The public corridors on the first and second floors achieved reasonable 

physical circumstance rating scores due to the generous dimensions. The lack 

of multimodal signage and route markers diluted the communicative scores, 

specifically the sensorial circumstance relating to hearing, sight and touch 

(s lf ,  s2p, s2f, and s3).

The absence of signage weakened both the orienting score and user 

circumstance affected by orienting elements in the corridor in City Architects.

In particular this included difficulties with language (c3) and difficulties with 

vision (s ip ).
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Table 42 : The building features that make up the Circulating  Setting of the Civic
Offices

CO Building  

Features

UD

Rating

INTERNAL DOORS 

RECEPTIO N-  

G ro und  Floor 

R E C E P T IO N -F irs t  

Floor

RECEPTION -  City 

Arch (2 f)  

C O R R ID O R - l"  

f lo o r

C O R R ID O R - 2 " "  

f lo o r

C O R R ID O R -C ity  

Arch

C O R R ID O R -C ity  

Arch 2

INTERNAL LOBBY 

-  C ity Arch  

INTERNAL LOBBY 

- S t a i r

INTERNAL LOBBY 

- W C  I f
INTERNAL LOBBY 

- W C  2f

85
87
88

63
74
74
65
81
51
40
74
65

C IR C U LA TIN G

SETTING
83

Building Indie.

61

AcC Us Or

81 88 82

80 83 92

100 82 88

100 45 62

100 64 71

100 64 71

92 100 50

92 83 72

34 100 50

33 100 0

100 75

28 100 75

34 86 78

User circum stance Indicators

s ip  s l f  s2p s2f s3 s5 p i  p2 p3 p5h p 5w  c3

87 85

92 100 100 100

100 86 86 76 78

100 77 63

63

80

94 67 50 50 67 93 75 78 100 93

69 50 33 50 50 0 71 50 36 70 70

■
79 33 0 0 i 33 0 78 79 67 83 85

79 33 0 0 33 0 78 79 .67 83 85

80 100 42 42 100 94 100 83 75

82 100 75 75 100 94 86 100 90 92

63 50 0 0 50 67 83 100 78 57

50 100 " 100 0 50 100 33 0

88 100 0 0 50 67 71 100 61 86

88 50 0 0 50 0 50 100 33 86

86 83 53 48 100
j

83 85 78 78 78 70

The comments on the difficulty of navigating between entrance and reception 

offered by Henry, Fiona and Charlotte were addressed in the UDBRI by 

introducing requirements centred on a clear visual connection between the two 

features. The gardens in reception were enjoyed by some of the visitors and 

all of the diarists. The photos recorded by diarists (see Figure 84) show that 

when viewed from the upper floors the gardens became positive features of 

the atrium as the functional limitations they present disappears from this 

perspective. The tactile, visual and olfactory experience of the gardens fail to 

make an impression on the UDBRI despite this important role they play on the 

experience of the CO, including their effect on the wellness of people working 

there - a factor of UD held as vital by Steinfeld and Maisel (2012 ).  Instead, 

the impression on the UDBRI they make is negative due to the visual 

obstruction they present.

The corridors and doors were a concern to Damian, but his interest in vision 

panels in doors and chamfered corners or cut outs before corners is addressed 

by the instrument. The specific relevance of these features to deaf or hard of 

hearing people caused a re-examination of how user circumstances were 

coded into the UDBRI.
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7.6 Changing level...

7.6.1 Changing Level in Westland Row (WR)

Touring In terv iew : Changing Level in WR

Figure 86 : Im ages from  the w earable camera worn by participants in the circulation  
areas of W estland Row. From left to right: from  Henry's camera, a view  of the stairs; 

from  Fiona's cam era, a view  of the dark corridor in the basement; from Charlotte's  
cam era, a view  of the stair lobby at the ground floor level.

Fiona found the internal stairs in WR to be reasonably convenient to use, 

despite having had many problems with stairs in the past. In part this was 

coincidental: the single handrail was on her left hand side which favoured the  

one hand she could use with comfort. She found the handrail comfortable and 

pleasant to the touch, a view shared by m any participants -  although Philip 

discovered metal supports tha t engaged the inside face of the handrail -  

"things like this catch my finger". For Philip anything tha t could cause dam age  

to his fingertips was a m atte r  of concern as he relied heavily on touch in his 

interactions with buildings. Fiona found the  visually contrasting nosing on the  

stair gave sufficient warning, mainly because of its material contrast with the  

carpeted stairs and landing. Jane found the Westland Row stairs to be 

"tricky", especially on the mid-level landing, as she had to lift Gary's buggy up 

the stairs.

Henry found the stair lobby to be pleasant, particularly in relation to his poor 

impression m ade by the entrance lobby. He com m ented:
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It 's  a re lie f to come in here and see a b it o f colour and light and space, and it's  

a huge contrast.

Henry was drawn upward because of tine dayliglit he perceived coming from  

upstairs. At the t im e he was looking for a meeting room, which was located on 

the  sam e level. This caused him to com m ent on the lack of signage generally.

Building Probe: Changing level in WR

Figure 87 : Diarists photos of changing level features in W estland Row. From left to 
right: (a )  Ciara's photo "The other hall" showing the base of the stairs; (b ) Barry's

photo of the stair handrail

For both Clara and Barry, there  was a feeling th a t the layout of the building 

hindered the  opportunities for interaction between people on different floors 

and different rooms. Barry felt tha t the small floor plates separated by stairs 

m eant people were "isolated" from each other, with Ciara having a sense that  

"it would probably be the sam e" with a different set of people, placing the  

blame on the fact "the floors are quite separate". Eva agreed, pointing to the  

counterpoint of the Apple HQ:

I t  was designed so you bump into people ... we don't have that casually

bumping into anyone here.

The stair was observed to have some positive attributes. I t  was improved for 

Ciara by the blue "painted wall". Barry observed the:
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Lovely banister, grans house, warm & homely -  a nice touch in an office 

environment.

Tine Inandrail reminded Ininn of his grandm other's  house, something he 

associated with order and establishment, and he felt this feeling was somehow  

transferred to the organization tha t inhabited the  building.

Eva noted that stairs in previous large office buildings she worked in became  

"phone booths", as most people used lifts for circulation. For Barry, this was 

the primary use of the WR stairs during the  day, so if was decidedly not a 

social space -  but he was troubled tha t he could be heard throughout the  

building when making phone calls.

UDBRI: Changing level In WR

The stairs in the WR produced quite a low UD rating. In relative term s,  

sensory circumstances such as difficulties with vision ( s ip ) ,  total difficulties of 

vision ( s l f ) ,  difficulties with touch (s3) and balance (s5) all secure a 

reasonable rating. The physical circumstances -  particularly difficulties  

carrying o r m oving objects ( p i )  and d ivergent user width (p 5 w )  contributed to 

a low overall score. The absence of visual contrasting nosings on each step, 

and a visual or adequately signalled connection between the entrance area 

and the  steps produced a low difficulty  with language  (c3) rating.

Table 43  : The building features th a t make up the Changing Level Setting of Westland
Row

W R Building  

Features

STAIR

STAIR HANDRAIL

CHANGING  

LEVEL SETTING 

TOTAL

UD

Rating

Building Indie.

Acc Us O r

61

81

75 50 65

79 100

User c ircum stance Indicators

66 75 60 ' 69

s ip Slf S2p S2f S3 S5 p i P2 P3 p5h pSw C3

67 80 80 44 64 69 67 33 31

100 100 63 100 50 100 100

69 80 ICO 80 50 64 71 63 50 45

Entering the stair lobby caused Henry, Fiona and Alice to wonder where they  

should go to next, w ithout any cue tha t might hint at a destination. This lack
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of connmunication is reflected in the  UDBRI, particularly in the low difficulties  

with language (c3 ) circumstance rating.

Enjoyable aspects of experience w ere  less successfully collected by the UDBRI 

Ciara's favourite feature  was the blue wall in the stairwell, which m ade no 

impression on the instrument. Many participants, including the  visitors Philip, 

Henry and Fiona and the diarist Barry were drawn to the shape and feel of the  

handrail in WR. The shape of this handrail was not considered ideal according 

to the  UDBRI, affecting the  difficulties with m oving o r handling ( p i )  rating. 

These associations, and "joyful" tactile experiences, can only partially be 

grasped through quantitative  investigation such as the  UDBRI. Similarly, the  

role o f the stair in separating and compartmentalising the  building proved too 

holistic an experience to efficiently address through the simple  

question /requ irem ent mechanism th a t forms the basis of the UDBRI.

7.6.2 Changing Level in the Long Room Hub (LR) 

Touring Interview: Changing Level in the LR

Figure 88 : Im ages from  Touring Instrum ent w earable cam eras. From Left to Right; 
(a )  Henry's view  of the lift landing; (b ) Charlotte's v iew  of the lift interior; (c ) Henry's

view  of the stair tread.

Of the  three  participants who m ade use of the lift, Fiona and Charlotte m ade  

m ainly  negative comments. Jane/G ary  found it easy to use and mused tha t it 

was well conceived of, observing:
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The fact that the lift is beside the stair is not too marginalising

She compared this experience with other buildings in Dublin, such as the  

Natural History Museum, where "there is no lift [and] I had to carry the  pram  

up the stairs". Charlotte found the doors reacted too quickly, not giving her  

enough tim e to get into the lift. This was a critical failure, as the small space 

m eant she needed to back in. The positions of the call buttons placed, not 

adjacent to the lift, but on an adjacent wall to the landing (see Figure 8 8 (a ) )  

were helpful to her, as they were very easy to get at. The control panel in the  

lift was harder for her to use:

My feet are pushed against the wall because the buttons are a t the back (see 

Figure 88(b))

Charlotte com m ented that the security fob -  which had to be secured from  

reception after entering the LR -  was difficult to use, and she was uncertain if 

she could operate lift alone. Situations like this demonstrated why she felt she 

needed personal assistance:

Everywhere I  go I  need someone with me because you jus t don't know what's 

going to happen

Fiona found the  non-traditional position of the lift call button problematic, as 

she could not readily find it. She and Philip found the braille both outside and 

inside the lift hard to process, as the  letters were too close together. Fiona, 

however, was more disturbed by the implications of the fob, and how it 

separated the people who visit the  building into two groups. People who were  

comfortable using stairs could wander freely throughout the building. For 

people like Fiona who required the  lift, the experience was different:

In the LRH you have to get someone to let you in to that building. ... That is, I  

am dependent on people from that point; needlessly dependent... You can't 

[even] get into the ground floor without someone letting you in.

Despite difficulties with mobility Henry avoided lifts due to an uncomfortable  

past experience:

I  deliberately go, if I  can, for the stairs rather than the lift. I f  it's one or two or 

three stories I'll go for the stairs because I  have a built in fear o f lifts, having 

been trapped in a lift overnight ... I  was in a meeting late at night and I  left to 

get something from the car, and I  was a while at the car so they assumed I
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had left. And they broke up the meeting. So it  was only about four in the 

morning when a security guard heard me ... it  was about 20 years ago when 

nobody had a phone.

For Philip, Alice and Henry, who all entered via the stepped entrance route, 

locating the internal vertical circulation features was difficult. Upon finding the 

stairs, there was generally a positive response. Henry comnnented tha t the 

"stairs are pleasant as a space", and he enjoyed the solidity of the handrail. 

Philip had a positive response to the solid tactile feel, and smooth jo ints 

between sections of the handrail generally. However, in parts of the handrail 

between the first and second floors Philip discovered rough welds underneath 

the handrail which threatened to damage his fingertips. This caused a change 

in tone from highly positive to more negative reactions to the LR as the tour 

progressed. I t  was exacerbated by the discomfort of the tim ber tactile warning 

strip at the stair landings:

It 's  bloody uncomfortable to walk on. I  never m et this before in my life. I  would 

have thought, "What the hell is th is? "It 's  shocking to walk on ... I  would walk 

around it.

Building Probe: Changing level in the LR

m .

1
Figure 89 : Diarists' photos of features for changing level in the Long Room Hub. From 

le ft to  right: (a ) Michael's photograph of the main stair; (b ) Michael's photo of the  
back stair; (c ) Michael's photo of the topof th eback stair.
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In the  LR, three  features for changing level were used by the diarists -  a front 

stairs, a back stairs and the lift. In his diary Liam describes the  lift as a place 

for being alone:

Normally the lif t  is a private space, in which I  can indulge my narcissism. 

Everyone checks themselves out in the elevator, I'm  convinced!

Liam described one episode of socialising in the lift as "strange".

The back stairs was a place which for Michael almost didn't belong in the  

building -  the caption in Figure 8 9 (b )  makes this clear, as does one passage in 

his diary:

... the back sta ir is fucking horrible. Cramped, green floor, bare cement walls 

make it  feel like a cold industrial space rather than an intellectual research 

building.

Michael draws comparison through his photos and diary with dilapidated  

elem ents in rehearsal spaces he experienced during the study which "makes  

me worried about the rest of [those] building[s]". This view of the back stairs 

as something almost outside of the LR, most clearly implied in the caption in 

Figure 8 9 (b ) ,  is for Michael reinforced by random items such as step ladders 

being abandoned in this zone. For Liam, this idea of the stair as outside has 

become a literal truth , as this e lem ent is separated from the main functional 

areas of the LR -  including the office space -  by a swipe card entry. In his 

diary Liam explained the problems this has caused:

Today I  managed to trap m yself in the back stairwell. On entering the hub I  

went straight to the ideas space for coffee, and le ft my swipecard behind me I  

had to knock on the door for someone to le t me in. This happens pretty  

regularly. I f  I  had been on m y own I  would have had to exit through the 

ground-floor emergency exit, go to the security desk a t the front gate and get 

them to le t me in again. I'm  generally absent-minded so this happens a lot.

This same zone for Liam performs as a place for making phone calls, although  

the sound travel up through all floors was something that only became  

apparent over t im e causing him to review the content of his phone calls

290



7 Case Study Analysis & Discussion

Michael's exasperation with the back stairs is perhaps most apparent in the 

caption he uses for the main stair, "A stairwell that makes sense in the LRH". 

This stairs he describes as:

wide, bright and ha[vingj more glass at the top so going up always feels like 

the room is getting brighter. It's a nice way to enter the office.

UDBRI: Changing level in the LR

The UD rating for the lift, shown in Table 44 was a relatively low score 

compared to many features of the building. The spatial dimensions of the lift 

generated a series of low physical circumstance ratings including those 

pertaining to difficulties with m oving/walking (p 2 ), and divergent user 

width/height (p5w /p5h). The lift controls performed better, judged as being 

well positioned within the lift and landing, and consequently producing strong 

physical circumstance ratings.

The front stairs achieved a reasonable UD rating. Its physical dimensions and 

the deployment of its handrails secured a solid "B" rating, with the stair width 

contributing to a strong rating in the difficulties with m oving/walking (p2) 

circumstance. The many positive aspects the handrail were diluted slightly 

because of the absence of a lower handrail. The articulation of the handrail 

was less successful, due to its square section affecting difficulties with touch 

(s3) and difficulties with moving or carrying objects ( p i )  circumstance ratings.

The back stairs generated a lower rating overall than the main stair, although 

its handrail rated more highly because of its rounded cross section. The chief 

reason was the narrower width which negatively affected the difficulty with 

m oving/walking (p2) and the divergent user width (p5w ) user circumstances.
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Table 44  : The building features th a t make up the Changing Level Setting of the Long
Room Hub

LR Building Features UD Building Indie. User c ircum stance Indicators

Rating Acc Us O r s ip  s l f  s2p s2f s3 s5 p i  p2 p3 p5h p 5w  c3

28INTERNAL STAIRS-

m ain

100 100100HANDRAILS -  m ain

stair

30INTERNAL STAIRS-

back

100 100 100H A N D R A IL S -b a c k

Stair

100LIFT

100 100 100LIFT CONTROLS

100CHANGING  

LEVEL SETTING 

TOTAL

The difficulties both Charlotte and Fiona reported while using the lift led to 

more detailed requirements in the UDBRI on order capture the length of time  

the doors open for and the legibility of the lift functions. The difficulties 

presented by the security fob demonstrated the importance of the usability of 

all lift functions, which were apparent in literature sources. The fundamental 

problem of the fob - creating different "classes" of user - was harder to reflect. 

This was tangentially achieved by analysing the lift as though it was an 

entrance door in the entering prim ary activity setting  (see section 7 .4 .2 )  and 

adding a requirement/question that asked whether the designated main 

building entrance was on an accessible route, and weighting the score of this 

particular answer. However, this did not come close to reflecting the anger and 

frustration that this circumstance created for Fiona, nor did it take into 

account the specific problems the security system had presented to Liam.

The confusion created in having a second entrance lobby for visitors entering 

by lift was reflected by scoring aspects of the space based on the information 

they communicated, such as signage, wayfinding elements, visual connections 

to the reception. The communication that this space did provide, which was to 

clarify where the main circulation elements of the building were located, 

proved impossible to convert into a positive scoring attribute.

Similarly, Philip's recognition of poor workmanship in the handrail highlighted

a very importance feature of the stair experience and was subsequently
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reported to building maintenance, but again proved difficult to convert into a 

scoring requirement. Michael's dissatisfaction with the quality of the  back 

stair, which he felt was a reflection of the  back-stage role he performed as a 

student as opposed to an em ployee, was a significant complaint for him, but 

was impossible to address by this instrum ent because of the broad subjectivity  

it opened up. The UDBRI only works with closely defined circumstances, and 

was found to struggle and ultimately fail to address more broadly interpretable  

judgem ents.

7.6.3 Changing level in the Civic Offices (CO)

Touring In terv iew : Changing level in the CO

Neither Jane nor Fiona had strong feelings toward the  lifts in the CO. Fiona 

noted the lift she used was bright with clear audible feedback on the floor 

being arrived at, and the  direction of travel. However, the size of the lift 

contributed to Charlotte's difficulty using the controls:

The lift is very small and to use the controls I  would have to reverse in which is 

quite hard.

The sam e was true of the participants who used the atrium stairs in the CO, 

none of whom found any difficulty or expressed any problems. Attem pts to 

draw out the participants on the main stairs produced general satisfaction on 

the ease of travel, and the height and rigidity of the handrail. Alice 

com m ented tha t she never used handrails on stairs. I t  simply formed part of a 

seamless and fluid route to the  upper level while staying in the sam e atrium  

space.
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Building Probe: Changing level in the CO

Figure 90 : Diarists' photos of features for changing level in the Civic Offices. From 
Top left clockwise: (a ) Dam ian's photo of a service stair allowing good visibility; (b ) 
James's photo of a stair refuge; (c ) Damian's photo of the lift exterior; (d ) Damian's

photo of a the lift interior.

The lifts presented Damian found with problems and he noted their potential 

to present problems for others. He commented in his diary:

The lift  doors which are opaque and lift  enclosure are not suitable for Deaf 

users (scary for some esp.fecially] elderly customers who fear being trapped 

inside a lift  in the event o f a power cut off)

Damian recalled an elderly Deaf friend who had been trapped for some time in 

a lift:

She tried to scream several times but got no response. She could have had a 

heart attack!
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He pointed out that the lifts in the CO had no "video camera/CCTV" 

comnnunication, and tha t a lift break down would be needlessly stressful for a 

Deaf person.

Jeremy found the network of back stairs in the CO to be an intriguing 

characteristic. His diary records descriptions of " lo ts of secret stairways in 

some blocks for staff ... they feel hidden, out of the way, dark, with no natural 

l ighting". Damian had a more critical view of these stairs. For Damian, there 

was a distinct difference in the experience of these stairs, depending on their 

treatment. The stairs Damian photographed, shown in Figure 90(a), show a 

cut-out in the central wall which he fe lt was an "ideal sta irway" being "more 

user-friendly/visually accessible ... you could see someone else coming 

up/down (through gap in wall)". The public stairs in the atrium equally 

performed well for Damian:

Open spaces around atrium/stairways are more suitable for both Deaf + 

hearing people as they can see one another from distance anywhere (e.g. both 

vertically/horizon tally).

UDBRI: Changing level in the CO

The features allocated for changing level in the CO achieved a reasonably low 

score. The ratings for these features are shown in Table 45, and are visually 

depicted on the CO building plans shown in Figure 65, Figure 66, Figure 67, 

and Figure 68.

The total d ifficu lty /d ifficu lties  w ith hearing function {s2p and s2f) circumstance 

rating for the lift was low due to poor visual feedback from the controls, and a 

lack o f a video communication system in the event of emergencies. The 

position of the controls in the lift generated an unsuccessful difficu lties w ith  

w alk ing/m oving  (p2) and d ivergent user w idth (p5w ) rating.

The main stair was supportive to many users. The width of the back stair 

affected its difficu lties w ith w alk ing/m oving  (p2) and d ivergent user w idth 

(p5w ) rating.
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Table 45 : The building features th a t make up the C hanging L evel Setting of the Civic
Offices

CO Building  

Features

UD

Rating

Building Indie. U ser c ircum stance Indicators

Acc Us O r S ip S lf S2p S2f s3 s5 p i P2 P3 p5h p5w C3

STAIRS - M ain 95 100 92 100 100 100 100 100 100 92 84 100 leo

S T A IR S -B a c k  1 64 83 57 57 67 67 0 0 67 71 56 75 67 56 67

S T A IR S -B a c k  2 64 83 57 57 67 67 0 0 67 71 56 75 67 56 67

L IF T -A ll 66 69 53 1 82 , 85 81 50 50 75 81 0 59 75 75 34 83

CHANGING 
LEVEL SETTING 
TOTAL

71 ‘
!

83 65 j 75 ;
> 1
! 1

79 79 38 38 79 79 76 63 80 72 46 81

The difficulties Charlotte had with the lift were perceptible through the UDBRI, 

which was capable of anaysing the size and the location of lift controls. 

Damian's observations on the  importance of clear views from a moving lift did 

not find a place in the UDBRI because of the difficulty and expense associated 

with placing vision panels in lifts. His observations on the emergency system  

were carefully incorporated into the UDBRI, and circumstance codes 

associated with Deaf/hard  of hearing people were attached to these features.

7.7 Facilities

7.7.1 Facilities in Westland Row

Touring Interview: Facilities in WR

Figure 91 : Im ages from  the w earable camera worn by participants in the public 
facilities of W estland Row. From left to right: from  Henry's camera, the furn iture in 
the Ideas Lounge; from  C harlotte's cam era, a view  of the constricted spaces of the
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Meeting Room: from  Henry's cam era, the "heavy" door between the Meeting Room
and the corridor

In the  ground floor meeting room, Jane com m ented tha t the  carpet was "a bit 

tough for pushing the buggy". Charlotte's chair wheels operated freely, but 

she noted a difficulty when attem pting to m anoeuvre  into the room. She felt 

the "table is too big" which narrowed her manoeuvring and seating options. 

The only seat space she could use did not allow the  door to be closed behind 

her:

In  lo ts o f spaces it  feels like I 'm  in the way. I t 's  ju s t  the way i t  feels. And I  

have to have m y back to the door. I  would have p re fe rred  to m ove fu rth e r in.

Fiona described tha t ideally if she was going to a meeting in any meeting  

room, she would ask someone to describe the room to her:

I f  I  was having a m eeting in here I  would p re fe r to someone explain th a t there  

is X am ount o f chairs around a table, whatever, ju s t  so I  can ge t a flavour so I  

... know there will be X am ount o f people in fro n t o f  me because ... I  don 't have 

th is in -b u ilt system  o f know ing  ... /  ju s t  see the outline [ o f  a person ] and hear 

the voice ... [a n d ] i t  w ill depend on the env ironm ent i f  I  can see the shape o r 

not.

Given a choice Fiona would never sit facing a window, because "... although I 

only have limited sight I use my sight as much as I  can." This proved difficult 

in the  WR meeting room w here Fiona, like Charlotte, was confronted with the  

constrained room dimensions, leaving little room to m anoeuvre  around the  

meeting table.

Henry had a different response, finding the seats to be comfortable, although  

lacking some back support. The table he felt was "about 4 centim etres too 

low". He was more forgiving of the modest dimensions of the meeting room:

This is a nice room. I  like the room because it 's  lig h t and b rig h t and the fact it's  

sm all and cram ped is re lieved by the fact you have a love ly big window.

Henry glanced into the office space and com m ented on his frustration at not 

knowing w hat was going on in the WR, w here no perceivable cues existed  

which "give an impression th a t there  is no activity there".
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None of the  participants w arm ed to the basem ent meeting room. Fiona's 

response was immediate:

I  don't like this room. I  don't l<now why - well, I  do. It's  laid out in a very 

strange way ... I  wouldn't s it on any o f those chairs. The light is poor., it's  

quite glarey. I 'd  have to squint.

Philip had a similar reaction, feeling it to be "... a very cluttered space, 

desperately  cluttered, very unpleasant." I t  was let down by the tactile feel of 

the  walls, which had an un-plastered painted block-work finish with uneven  

m ortar joints. These m ade Philip "w ant to avoid touching the walls ... it's just  

haphazard ."  The chairs were considered problematic for everyone except 

Alice, Henry commenting th a t they were "... too low, I  can't use them... Being 

low is an issue because it's uncomfortable on my back."

The corridor between the m eeting room and the Universal WC was tight for 

Charlotte  to turn her chair in. Approaching the door, she couldn't locate the  

light switch which was "in the wrong place", on the hinge side of the door and 

some distance away. Philip similarly could not locate the light switch, which in 

his case functioned to activate the extractor fan.

Inside the WC Charlotte found the doorway to be "tight" but manageable. She 

was happy with the provision of two handrails but less happy with the mirror  

over the wash hand basin which was "far too high, it needs to be full height for 

me". The overall room dimensions were sufficient for her but she could see it 

being problematic for others:

I f  someone had a big chair or couldn't stand they wouldn't be able to use this.

I  can walk for a few feet.

While discussing the Westland Row WC, she com m ented that many public 

toilets were ill equipped for the  needs of many of her friends:

In all the public toilets, none o f them have a hoist. Which means when you're 

out a lo t o f people can't drink.

Charlotte felt this had a big impact on their opportunities for socialising.
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Building Probe: Facilities in WR

“ my o ffice"

Figure 92 : Diarists photos' of facilities in W estland Row. From left to right: (a )  Ciara's 
photo of her office w indow (b ) Eva's photo of her office; (c ) Barry's photo of his office

window

The ground floor meeting room was the space most commonly used by visitors 

to the building. For the building probe participants working in the building it 

performed other functions. I t  served for Barry as "somewhere for calls". The 

attitudes toward the room were indifferent -  neither Eva nor Ciara 

automatically considered the room the best place for clients, Ciara 

commenting in her interview:

/  had one client and I  almost wanted to bring him to my office ... the meeting 

room is a b it cold  -  not cold temperature, but cold -  you could s it there and 

have a meeting but it  could be better

The basement meeting room -  also referred to as the "Ideas Lounge" was 

used far less. In her diary, Eva gave her reasons:

The Ideas Lounge is dark, cold, sterile and uninviting. It 's  little  used because 

the meeting room is far more practical

This view tallied with the observations made by visitors to the building.

There were more positive reflections on the office spaces. Barry liked his 

connection to Westland Row where he noted in his diary he enjoying hearing 

"singing in the street [and it was] nice to have a sense of antics/dynamics 

going on outside", which he emphasised with his photo shown in Figure 92(c). 

Eva sim ilarly commented she "liked her desk because it's big ... [and] the fact 

it's beside a window. You know, I like that connection to the outside world". 

This theme of connection was consistent with Ciara's comments. Despite the 

fact her window opened into an internal concourse, she still appreciated that 

connection to outside from her office:
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It  is as nice as it could be because it has that skyiight. I  still have access to 

knowing what the weather is doing. And that's important to me ... and I  liked it 

there [in the photo shown in Figure 92(a)] because it had a blue sky ...

Eva noted the lack of an indication of what was happening in the office, which 

was a criticism she consistently made about WR:

The door has no signage, WHO's HERE? -  No signage/names of desks

The lack of windows in the toilets was something which Eva lamented. She 

describes how "the bathroom scares me. There are no windows. I'm always 

scared I'll end up trapped, especially at the weekends and on Fridays". This 

perceptual attitude is almost describable as a phobia. However, it is consistent 

with a general attitude exhibited in the diaries and interviews toward windows 

and daylight as key aspects of enjoyable building experience.

U DB R I: Facilities in WR

The overall UD rating produced by the facilities in WR was reasonable - a low 

"B" rating - bolstered by what was a high office score in the context of the 

building as a whole. The relative spaciousness of the offices positively affected 

the difficulties with walking/moving (p2) and divergent user width (p5w ) 

ratings. The contrast between floors and walls, and good levels of 

illumination, generated a reasonable score for circumstance where difficulties 

with vision (s ip )  were an issue.

Both meeting rooms generated a low difficulty o f walking/moving (p2) and 

divergent user width (p2) because of their size, and aggravated by the choice 

of furniture which further constrained routes.

Both refreshment spaces performed poorly across all physical circumstances 

because of their small size. In the basement, the low table heights contributed 

to low divergent user height (p5h) and difficulties with carrying or handling 

(p5w ) ratings. The layout of the ground floor kitchen and the visual contrast 

between materials generated a comparatively better difficulties with language 

(c3) rating.

The Universal WC UD rating was weakened because of its spatial dimensions, 

affecting the divergent user width (p5w ) score. Similarly, the lack of visual
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contrast between affected the legibility of this space, with a consequent effect 

on the difficulties with vision (s ip )  and difficulties with language (c3) ratings. 

The reasonable manipulability of interactive elements such as taps, flush 

handles and the configuration of grab rails supported a better rating for 

circumstances where difficulties with moving or handling objects (p2) applied.

Table 46  : The building features th a t make up the Facilities  Setting of W estland Row

WR Build ing UD Build ing  Indie. User c ircum stance  Ind ica tors
Features Rating

Acc Us Or S ip S lf S2p s2f S3 S5 p i p2 p3 p5h p5w c3

UNIVERSAL WC 66 63 59 64 69 69 100 67 68 53 56 64

-  G round Floor
CUBICLE
-  B, l “ , 2"" Floor

63 38 50 86 SB 100 j 100 100 33 50 25 100

KITCHEN 60 50 50 100 86 75 75 50 50 40 50 33 50

-  Basem ent
KITCHEN 67 67 50 100 100 100 100 50 57 60 67 0 100

-  G round
MEETING 46 j 21 50 60 71 67 50 100 67 100 44 75 17 47 0

-  Basem ent i .
MEETING 65 46 79 60 71 67 50 100 67 83 58 50 90 47 50

- G round
OFFICE 73 1 100 50 63 70 100 100 50 79 50 50 67 50

-G , i ” ,2"‘' F loor 1
FACIUTIES 68 71 67 66 76 83 50 100 83 78 65 65 55 63 57

SETTING

Many of the comments offered by visitors concerning the meeting room 

related to its constrained dimensions, which are addressed in the UDBRI 

through a number of the physical circumstance indicators. Henry focused on 

the support offered by the seat, and the height of the table which contributed 

to the difficulty o f moving or handling objects ( p i )  rating. The brightness of 

the room was appreciated by Henry, but was the cause of problems for Fiona, 

with people's details eroded when viewed in silhouette. This specific 

circumstance was less directly addressed the UDBRI, but later versions of the  

instrument queried how many seating options were accessible at a meeting 

table, to allow users to tactically approach a meeting on their own terms. This 

affected user circumstances including difficulties with vision (s ip ), difficulties 

with walking/m oving (p2), divergent user height (P5h) and difficulties of 

language (c3). Both meeting rooms were criticised for being cramped or 

cluttered, and there was discontent about the unusual seating heights in the  

basement meeting room. These issues are rated in the UDBRI through 

physical user circumstances including difficulties with moving and handling
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objects (p i ) ,  moving or walking (p 2 ), or exercise tolerance (p3). Generally 

speaking, aspects of the WC experience were also addressed through similar 

physical circumstances and in the difficulties o f language (c3) circumstance.

Tactile aspects such as wall finishes, which were important for the visitor 

Philip, could not be addressed through the UDBRI, because of the subjectivity 

and complexity of how this experience can be assessed. Similarly, an 

important observation about many building features was the absence of a 

sense of activity or excitement. The UDBRI was similarly unequipped to break 

down what this means, although it is possible aspects of this can be 

addressed, perhaps in the same way the UDBRI can reflect some aspects of 

what it means for Charlotte to feel "in the way" through spatial 

recommendations.

7.7.2 Facilities in tlie  Long Room Hub (LR)

Touring In te rv iew : Facilities in the LR

Figure 93 : V isitors' Im ages from  the w earable camera of the facilities of the Long 
Room Hub. From left to right: (a )  Charlotte looking tow ard the Auditorium; (b ) 

Charlotte's view  of the auditorium ; (c ) Charlotte's v iew  of the Conference room; (d )  
Henry's view  of the Void; (e ) Henry's view  of sofas in the Ideas Space.

The auditorium was the main public facility in the LR, although it wasn't 

always assessable by visitors because of lectures and events. Henry was 

underwhelmed, because of the darkness of the space compared to the rest of 

the building. He found the dark walls to be "closing in" on him, and in 

conjunction with the relatively low ceiling he found no "release" in the room. 

The moveable seating in the auditorium meant a choice of positions for 

Charlotte, which was important to her. Fiona found the window configuration, 

with its mix of tall narrow opening and dark wall created a disorientating
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environment, while Philip found the space quite neutral, and was impressed by 

the overall acoustic properties which deadened sound away from the podium 

and enhanced speech emanating from the podium even w ithout electrical 

assistance.

Charlotte was not impressed by the feel of the refreshment space adjacent to 

the auditorium because of the materials used:

I  wouldn't choose all wood. I t  seems very dark, I  wasn't expecting this type o f 

space. I t  doesn't feel like the entrance to something.

Philip repeated this sentiment by stating tha t "there is nothing in this direction 

to interest me" when passing through the refreshment area to the auditorium. 

Fiona similarly fe lt no anticipation of an event space beyond this area because 

the auditorium door, the surrounding wall and floor blended perfectly as all 

had the same tim ber finish.

The third floor Ideas  Space  was the main break-out space in the LR, and 

practical items in this space created difficulties for Charlotte. Most of the 

tables were too low for her to approach in her chair, and the layout of the 

chairs and sofas also meant she could not get close to many tables. Charlotte 

did enjoy the experience of the windows in this space:

I  like the big windows because the view is so good I  can really approach the 

windows and go right up to them and see out.

She had not previously encountered many windows tha t she could inhabit in 

tha t way. However, despite her en joym ent of the view outside from the third 

floor, the glass balustrade surrounding the internal void space was something 

she was nervous of, and she reacted by saying " I  hate looking down". I t  

caused her to recall being perched at the highest point in steeply raked lecture 

theatres when she attended university, because tha t was where people in 

wheelchairs had to be:

You don't have a choice, you know ...You ju s t have to pretend you don't feel 

sick all the time ... There had to be maybe two or three wheelchair users in that 

space, it  was really cramped especially i f  1 or 2 had PAs [personal assistants].

Fiona could only sense the void connecting the Ideas Space to the reception

area below and found it an unsettling presence, creating a strange acoustic

environment. She, like Charlotte, disliked the idea of the void, particularly as
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sine could not see it. Alice, however, found being able to look down through  

the  building was an exciting possibility. Henry enjoyed it too but pointed out 

th a t it was invisible elsewhere in the space, commenting "it doesn't add to the  

place".

Building Probe: Facilities in the LR

Figure 94  : Diarists photos of the Long Room Hub. From left to right: (a )  Michael's 
photo of the Ideas Space; (b ) Michael's photo from  the ideas Space; (c ) Liam's photos

of the Ideas Space

In Michael's diary he described how " I do find it calming to be able to watch  

life pass m e by from such a height" while working in the fourth floor office 

space. He also enjoyed the  contrast of "being in a modern space, looking at 

old buildings. Lovely." This feeling of the office as place of observation is 

pursued by Liam, w here he gets to know other people through the  things on 

their  desks and inhabit their  skins:

One great thing about the space is seeing other people's books. Other 

intellectual worlds. For a moment I  want to be a historian

The "feel" of the fourth floor office space in The Long Room Hub changed "with  

the  seasons" -  according to Liam it was loud in sum m er when the windows
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tended to be open, and was more connected to the outside for this reason.

The quality of light was observable as changing throughout the  day.

There are aspects of the Ideas Space which Michael found disconcerting.

Figure 9 4 (a )  describes an idiosyncrasy of the  space, where the  light sensor 

which automatically detects activity is on one of the least trafficked areas, 

causing the lights to turn off at night t im e when people are congregated in the  

space. Michael also echoes some of the visitors' comments:

The hole in the floor lets one hear people talking in the foyer quite clearly. 

Sometinnes makes it  seem there are more people on this floor. Which can be 

disconcerting.

Liam repeats this, mentioning in his interview:

There is a sense that every single other person on the floor can hear you and 

perhaps even people on other floors because they are connected, and you hear 

people coming in all the time and you never know whether someone is on the 

same floor as you or the second floor o r the first floor because the sound 

carries so clearly.

Liam mentioned one advantage of the  void space. Research students could 

check for left-over food from conferences from the comfort of the Ideas Space 

by using the void as a form of periscope. Michael, however, also found the  

Ideas Space to be a source of beautiful views (see Figure 9 4 (b ) ) .  Both Liam 

and Michael (see Figure 9 4 (c ) )  populate the ir photographs with m any views  

out from the  building, and particularly from the  Ideas Space. This portrayed  

the building as a vehicle for interpreting the  spaces around it, and conditional 

upon its context.

Michael in a separate photo directed attention toward the view of trees from  

the WC which he described in his diary as "add[ing] a calming sense of 

isolation". This emphasised tha t for Michael a key quality of the building was  

how it m ade use of its environs.

The auditorium had a particular function for Liam as a way of connecting him 

with the  outside world. He com m ented in his interview:

[being here] almost feels like backstage ... it  is nice to be sharing such a 

beautiful space which does a ttract people I  admire. People like Banville was 

here, Claudio Magris. You get a sense you are lucky.
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UDB R I: Facilities in th e  LR

The ratings for facilities in the LR are detailed in Table 47 and visually depicted 

in Figure 62, Figure 63, and Figure 64. The Universal WC achieved a low "B" 

rating in Table 47, based mainly on a series of lower physical circumstance 

scores, particularly difficulties with moving/walking (p2) and divergent user 

width (p5w ). The communicative features of this space scored well, which was 

not commonly the case elsewhere in the building. These included the 

predictable placement and visual contrasts between sanitary ware, 

walls/floors, and the alarm system. The success of these features affected the 

orientation  building indicator rating as they did the sensorial and cognitive 

user features including difficulties/total difficulty with vision {s ip  and s lf ) ,  

difficulties with balance (s5) and difficulties o f language (c3).

The auditorium was let down its communicative features. The lack of visual 

contrast between elements, the deliberate ambiguity of the window and screen 

treatments, and the lack of hearing enhancement aids contributed to low 

sensorial circumstances -  in particular difficulties with vision (s ip )  and 

difficulties with hearing (s2p). This similarly resulted in a low difficulties of 

language (c3) rating. Otherwise, physical circumstances ratings were stronger 

for the auditorium than other spaces in the LR. The conference room had a 

lower rating of its physical user circumstances because of narrow spaces 

around the immovable meeting table, while it performed similarly for users 

with divergent width (p5w ). This resulted in a lower overall rating for the 

conference room.

The two refreshment spaces in this building differed spatially and 

programmatically but delivered similarly modest UD ratings, mainly due to 

difficulties presented in using the preparation and dining facilities in these 

areas. This included the heights and configuration of tables, chairs, and work 

surfaces. The sensorial circumstances achieved in both areas were more 

successful particularly the third floor Ideas Space. There was less consistency 

across physical circumstances, where low difficulties with moving/walking (p2) 

ratings reflected tight working spaces. The modest difficulties with exercise 

tolerance (p3) and divergent user height (p5h) reflected the awkward heights
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of furnishings and surfaces. TInis resulted in markedly low using building 

indicator ratings for both spaces.

The fourth floor open-plan office achieved a much higher using building 

indicator rating, because of better articulation of interactive elements such as 

desks and chairs. This resulted in stronger physical user circumstance ratings 

including difficulties with moving or handling objects ( p i ) ,  difficulties with 

walking/m oving (p2) and divergent user height (p5h). The sensorial scores 

were lower, due to unclear communicative features, which were a 

characteristic of the LR generally.

The darkness of the auditorium space was noted by Henry and Fiona 

exacerbated by the dark timber finish which was continuous from floor into 

wall elements. This created confusion contributing significantly to the low 

orienting building indicator ratings. Charlotte made similar comments in 

relation to the Ideas Space. This was a subjective factor, but would require 

only a little understanding for building investigators to determine during a 

visual inspection. Alternatively devices exist to make computational 

determinations, and specific Light Reflectance Values (LRV) have been 

gathered from literature and referenced in the UDBRI.

Table 47 : The building features th a t m ake up the Facilities  Setting of the Long Room
Hub

LR Building  

Features

UD

Rating

Building Indie. U ser circum stance Indicators

Acc Us O r

UNIVERSAL W C -  

l "  Floor
67 69 54 91

W C  CUBICLE- 2 " “ 

Floor
50 50 29 71

A U D ITO R IU M 75 100 100 38

CONFERENCE

RO O M
59 50 81 44

OPEN OFFICE 63 70 90 42

RE FR E SH M E N T-2 ""  

Floor
56 67 44 67

R E FR E SH M E N T- 

Ideas Space
58 83 39 67

FACIUTIES
SETTING

73 74 71 52

Sip S lf S2p S2f S3 S5 p i P2 p3 p5h pSw c3

86 79 79 67 63 80 35 65 86

75 100 100 50 31 20 0 100 100

60 100 0 100 100 92 100 75 100 25

50 100 0 100 75 61 ' 83 65 70 25

43 50 50 100 72 67 83 63 40

71 75 75 75 50 43 50 75 50

86 100 100 75 54 57 40 75 100

79 79 0 79 79 75 69 65 75 76 78
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The windows were confusing and consequently a frustrating aspect of the  

experience in the auditorium and Ideas Space for Fiona, but were a source of 

enjoym ent by Charlotte. The confusion was to an extent addressed through  

ju d g em en t of the markings or manifestations applied on extensively glazed  

elements, which affected circumstances w here difficulties with vision ( s i p )  

occurred. The en joym ent was more tenuous, and was harder to quantify. 

Windows with appropriately positioned handles and mullions were rewarded,  

but the joy of being able to inhabit a window is not addressed explicitly by the  

UDBRI.

The building void was recorded as creating disorientation, confusion and fear.  

However, it proved difficult to record these responses through the  UDBRI 

circumstances or indicators. The ill-judged placement of the light sensor in the  

Ideas Space was felt to affect its en joym ent, and potentially difficult to resolve 

for people depending on the  circumstances of a situation. This was eventually  

addressed in the UDBRI by inquiring w hether activity sensors were located in 

positions likely to detect activity.

7.7.3 Facilities in the Civic Offices (CO)

Touring In terv iew : Facilities in the CO

Access to m any areas in the CO was most limited and full access proved 

impossible within the t im efram e of the project. Consequently, the touring  

interview focused solely on public areas of the CO. This m ade access to 

facilities such as meeting rooms, refreshm ent areas and offices impossible.

This was not considered to be problematic because visitors would normally be 

excluded from these parts of the building. However, it is felt tha t the unique  

expertise of the collective experience of the participants would have enriched  

the project. The facilities tha t were partially available included the  Universal 

WC's which were located in gender specific toilets. Charlotte and Fiona did 

offer some description afterward of their experience. Both of these visitors 

found the  outside door to the WC to be stiff, and the requirem ent to collect a 

key from reception to be cum bersom e. However, the Universal WC itself was
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described by Charlotte to be spacious, and nnore generous than in Westland 

Row.

Building Probe: Facilities in the CO

r

Ujt
V

Figure 95 : Diarists' photos of facilities in the CO. From top left, clockwise: (a ) James' 
photo of casual meeting spaces; (b ) James' photo of the entrance to the office space; 

(c) Damian's photo of the screens in the office; (d ) Catherine's photo of the office
windows

The office space was described by Damian as being "deaf-friendly". The low 

height partition screens meant he "could see any colleague/stranger 

coming/passing by." He illustrated this through the photo shown in Figure 95. 

He further commented in his diary on the importance of daylight to Deaf 

workers, and that the office satisfied this need for him:

309



7 Case Study Analysis & Discussion

I  enjoy my present work-desk which is located beside large windows. I t  helps 

me to concentrate on work (especially VDU) which sometimes tires/affects my 

eyes.

Ken was less happy with the lighting levels, noting tha t "people with their  

backs to windows have blinds down [to] stop glare on their screens", ensuring  

th a t "all lights [are left] on during the day". He similarly found that people 

close to windows ensured a level of "cross-ventilation ... too cold for some -  

but ju s t right for those in control of the windows". Catherine and James also 

suffered from problems with tem peratu res . For Catherine this was a particular  

problem during the period of her diary which was in Decem ber. In order to 

spend more t im e with her young family, she began work before Sam. 

Unfortunately:

The heating [in the CO] is not turned on before Sam to save cost!

Catherine was positioned on the  opposite side of the office to Ken, w here her 

com puter screen was obscured by "glare from window because blinds are  

banned". She was also distracted by the articulation of the windows, because 

"division of windowpanes blocks [m y] view at eye level" (see Figure 9 5 (d ) .

James appreciated the "nice dual aspect windows" in the office space with a 

"nice breeze in sum m er", although prone to being cold in winter. The ceiling 

height he judged to be "ok".

Two types of meeting space w ere described by the diarists. Catherine  

described how she enjoyed "the large window in the meeting room", referring  

to the  formal meeting space in the City Architects departm ent. James showed  

an im age of an informal meeting space Figure 9 5 (a )  in the public area of the  

building, which he enjoyed because of "contrasts between m ovem ent +  rest 

areas" through the  use of "dark +  light, beige carpets +  chrome steel".

U DB R I: Facilities in th e  CO

The facilities  primary activity setting achieved a rating which is approxim ately  

average compare to other activity setting scores in the CO. A sum m ary  of 

ratings recorded for this setting and its associated building features is shown 

in Table 4 8 ,  and is visually depicted in Figure 65, Figure 66, Figure 67 and 

Figure 68.
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The Universal WC on the ground floor scored reasonably well due to its 

sensory circumstances. Its plan dimensions generated reasonable difficu lties  

with m oving/w alking (p2) and divergent user w idth (p5w ) user circumstance 

scores. The Universal WC on the second floor rated a lower UD score because 

of its more constrained dimensions resulting in a perceptibly lower p2  and p5w  

user circumstance ratings. All other sensorial and cognitive scores were 

roughly equal for both Universal WCs.

The kitchen/refreshment area on the second floor achieved a relatively low 

score. Its physical circumstances rated poorly because of constrained space 

and inappropriate working heights particularly affecting people with d ivergent 

he igh t (p5h).

The meeting room in the City Architects department achieved a relatively 

successful UD score. The spaces tha t surrounded the table were reasonably 

generous and offered a number of seating positions fo r any users, contributing 

to strong physical circumstance scores. This, alongside the quality of natural 

lighting, raised the difficu lties w ith vision ( s ip )  circumstance score.

The office space returned a high rating, because of consistently low partition 

heights (affecting d ivergent user he igh t (p5h), d ifficu lties w ith vision (s ip )  and 

d ifficu ltie s /to ta l d ifficu lty  w ith hearing (s2p /s2 f) ratings) and generous 

circulation and approach routes to different desks (contributing to the high 

physical circumstances).
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Table 48  : The building features th a t make up the Facilities  Setting of the Civic Offices

CO Building  

Features

UP

Rating

UNIVERSAL W C - 1  

Floor

UNIVERSAL W C -  

2"'’ F loor

W C  C U B IC LE-2 " '^

Floor

K ITC H E N - 2 ' " ’ Floor 57

73

64

56

M E E T IN G - 2  Floor 

O FFIC E - 2 " ' '  Floor

FACILITIES

S ETTIN G

88

88

72

Building Indie.

Act Us Or

70 75 75

45 70 75

User circum stance Indicators

100

100

100

71 8066

s ip  s l f  s2p s2f s3 s5 p i  p2 p3 pSh p5w  c3

100

100

100 100 100 100

100 100

100100

100 100 100 100

100

The comnnents Damian wrote in Inis diary and noted during his interview  

concerning deaf-friendly offices led to an assessment of storage and low-level 

partitions in the  UDBRI. Observations on tem peratu re  made by diarists James, 

Catherine and Ken were not incorporated into the  overall consideration of the  

building performed by the UDBRI, despite their relevance to the experience of 

the  office. This was because of the  difficulty of collating this information  

effectively. Knowledge gleaned during the longitudinal examination of the  CO 

was difficult to incorporate into the UDBRI, although the importance of this to 

vulnerable employees and users of the building was unquestionable as they  

might find such inconsistencies of tem peratu re  intolerable.

The disparity in diarists' accounts of their experience of light and daylight in 

the office proved difficult to reflect in different user circumstances in the  

UDBRI. The pilot questionnaire (summarised previously in Chapter 5) 

revealed tha t many respondents valued proximity to a window, which was a 

description tha t applied to the  workstation of all diarists in the CO. More 

detailed questions/requirem ents concerning the quality and effect of the  

lighting would help, although these would have to be individualised for each 

employee in a workspace.
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7.8 Comparing the Research Instrum ents and Case

Studies

This section analyses the collective experience of the three  research  

instruments that have form ed the  fram ew ork  of this chapter, and discusses 

the  role they play in analysing user experience from the perspective of UD. It  

discusses the main characteristics of the  information produced by the  Touring  

Ins trum ent, the Building Probe and the  UDBRI in turn and how this 

information is translated into a fo rm at consistent across all instruments.

Finally it shows how the sum m ary  of the building experience provided by the  

UDBRI can serve to compare the experiences across different buildings.

7.8.1 Summarising the Touring Interview Instrument
The Touring In terview  was an exploratory instrum ent aimed at gaining an 

understanding of the aspects of the building environm ent tha t impacted upon 

Fiona, Charlotte, Henry, Philip, Alice, Jane and Jane's son Gary. The aim of 

this study was both to allow the visitors to narrate experiences and to 

com pare them  to their previous experiences in buildings. This am ounted to an 

inquiry into how visitors developed and refined practices ( " ... routinized  

type [s ] of behaviours" (Reckwitz, 2 0 0 2 )  described previously in section 3 .5 .2 ) ,  

and the study designed to understand how buildings affected how visitors 

performed these practices and activities. Fiona was the most analytical in her  

approach, and she planned out her visits to buildings carefully. Charlotte  

relied upon a PA (personal assistant) who acted as a buffer against 

circumstances that threatened her dignity or comfort. Jane was more aware  

of the  need for accessible routes since the birth of her tour companion Gary,  

and tended to develop routines of m ovem ent in and around Dublin based on 

journeys she knew and could predict. The confrontation of the visitors with  

the  building features in the case study buildings resulted in simple  

observations, but also included perceptibly emotional responses. For Henry, 

whose age made buildings more challenging than in earlier life but for whom  

the built environments rarely expected more from him than his capabilities 

allowed, the emotional responses were to unkem pt entrances, clutter in

Westland Row (see section 7 .3 .1 )  and the external presence of the LRH.
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Jane, similarly, reacted to the gloominess of the rear entrance of Westland 

Row and was elated by the material expression and the views in the Long 

Room Hub. For both Henry and Jane, these were visceral responses to 

aesthetic properties. The emotional responses on Fiona and Charlotte tended 

to centre more on functional aspects of the buildings. For Charlotte, the  

spaces in the WR meeting room and corridor, and the first floor corridor in the 

LR caused her to become emotional, referring both times to being aware of 

her chair, of feeling "in the way". Fiona responded most strongly to the lift 

access into the LR, which for her represented an example of the continuing 

prevalence of the medical model of disability (see section 1 .2 .1 ), where people 

with disability were somehow different and differentiable from mainstream  

society. For both Charlotte and Fiona, functional aspects of the building 

experience were more powerful sources of emotional response than the 

aesthetic considerations that provoked emotion in Henry and Jane.

A number of techniques were explored for collating the knowledge gleaned 

from the observations and actions of the visitors. Building level information 

was plotted geographically, into the areas in plan where observations and 

activities took place, such as in the diagram in Figure 96 which collects 

Henry's comments and actions relating to the ground floor of WR. Gathering 

data for a whole touring instrument involved plotting these observations for 

each case study building, and using representative plans. One example is 

shown in Figure 97, which collates many of the observations, actions and 

reactions from Fiona as well as images form her wearable cam era, and maps 

them on geographically based on a form of tim e geography, based on an 

approach by Latham (2003 ).

While a grounded theory approach was originally pursued in this research (see 

section 5 .3 .5 ), the advantages of the fram ework that emerged during the 

parallel development of the UDBRI became apparent. This functioned by 

translating everyday practices and the narrative of the Touring Interview  into 

the physical locations of the prim ary activity settings and building features. It  

also led to the deployment of existing building guidance on UD and on access 

and use as the bedrock of analysis, and to the use of the em ergent indicators 

including user circumstance and building indicators as strategies to capture 

aspects of the building experience.

314



7 Case Study Analysis & Discussion

TOURING INTERVIEW - “Fiona”
CASE STUDY 1

W hen e v e ryw h e re  is 
white,  I cannot  see .

A lot of build ings might 
only have a rai ling on 
one side so I might have 
to go up or down 
backwards because I 
only really have (..-1 
working use of (one) hand.

II will  depend on the 
environment if I can 
see the shape [of the 
person) or not 
a lthough I only have 
limited sight I use my 
sight as much as I can

I don't know where 
to start here. I can't 
see anything where 
do I start here, but I 
might walk forward 
and assume there is 
a door. . I d idn 't  see 
the door

I would have 
that (stair str ip ] ..
I would prefer it on 
every step

Slightly d ifferent 
ground surface would 
indicate something 
Any kind. I would say 
"why . am I going to 
a new room?" It's 
a lert ing me to change 
its not te l l ing me 
what I t s  changing to -  
but that something ha 
changed.

I don t know where to 
start here. I can't  
see anything - where 
do I start here? - but 
I might walk forward 
and assume there is 
a door

The gi^ab rails are oka| 
a lthough harder to (use 
than I am cpmfortable 
with) -  it 's the wrong 
side for me

f don't like this room.
I don'y know why - well. 
I do. It's laid ut in a 
very stragnge way.
I wouldn't sit on any of 
those chairs .
The light is poor. It's 
quite glarey. I'd have 
to squint

I wouldn't like this.
I wouldn 't  know which 
direct ion... !  don't f ind it 
particular ly  appealing

CASE STUDY 2
This  bui ld ing is m ore  confus ing  b e c a u s e  it is more  
o pen .  You know, you ha v e  a set  of de f in i te  paths  in the  
other  bui ld ing .  You c o u ld n ’t go cer ta in  w ays .  So you  
fo l low ed  a long

I get a sense there is 
a drop and I'm nervous 
of drops

I would never have 
thought of looking for 
[ lif t contro ls ] there l 
would normally go to the 
right of the doorto find 
contro ls because I would 
assume the people who 
pul it together are right 
handed.

Is that supposed to be 
a seating area, or a 
table? It doesn't  
announce itself to me.

In the £RH you have to 
get someone to let you 
into that build ing . .. I 
am dependent on people 

■ froni that point - 
necfijiessly dependent.

CAS
This bu 
ordina ry

I  -
m .  ^  •—4

E STUDY 3
i lding is b r igh te r  than the  

Ins ide ,  I ’m not on full a ler t .

Technically I'd like to walk 
forward but I also feel 
something happening on my 
right.. . I he^r people ta lk ing 
to my right, so I'm drawn in 
that direction ... I'm wondering 
do they have an information 
desk ... I found it by accident 
not by design

I don't have suff ic ient sight to 
see there is a space that far back 
-  I never thought (the reception) 
would be that far back

>»

I would havfe expected I wonder why it's changing
an entrance where the to smooth at this particular
gap between the ramp point?.. . There's
and building exists. no advantage to knowing

it 's  a landing.

Disorientation in here.
Because it's quiet.
I can hear typing (and 
know where reception 
is). If there was a 
crowd I would not 
hear her typing.

don t get  a sense  of how much or how 
wide or how long this sp ac e  is b ec a u se  
of the nooks and c rann ies .  The re 's  l ight  
and then there is su dden ly  darkness .

L E G E N D

Route of Touring Interview
Separated 'space" or enclosure in building

Separated "space" or enclosure in build ing

Figure 96  : A technique for mapping the activities and observations on the Touring In te rv iew  for the visitor Fiona
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We used to have fun on 
the stai rs  in school.  The 
lockers were on the 
stai rs  in school  
because it was a very tall 
bui ld ing,  ... And they were 
socia l spaces. Yeah,  1 
don ' t  know, they tend to be 
quiet  areas [here] , they ’ve 
a lways been areas where 
people kipd of go to make 
phone^x^^ls. Pretty much 
the^^/tforaries in col lege,  

t was where you went  
to make a phone call.
Work,  where I used to 
work because we d id n ’t 
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where I used to work it 
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Figure 97 : A teclinique for mapping the activities and observations generated by the Building Probe Instrum ent for the diarist Eva
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Some of these user experiences emerged directly from the Touring 

Instrum ent. This included the improved crowd/social experience ( d l )  which 

derived originally from Fiona's observations on how the performance of a 

building depended upon the volume and behaviour of people present. The 

phobia experience user circumstance indicator emerged from the visitor Henry 

who was uncomfortable in lifts (and reinforced by the diarist Damian's 

observation that many people in the Deaf community were nervous of lifts), 

and from Charlotte's discomfort with heights.

B. MEETING - smallness alievated, 
chairs ok but sore on back. Table  
too low. View notable, vital.

B. Messy front door 
gives poor limpression

B. FRONT Door easy to 
open

B. ENTRANCE - Funny 
smell... dark ... get out 
quick...boxes...what's 
going on in the  
building?

B. DOOR No problem  
to open

B. HALLWAY - darker and 
less colour ... no indicatorSi 
sign. Drawn into office C

B. LOBBY A relief to  see 
colour and light... 
drawn upstairs by 
daylight

B. STAIR A good 
handrail

.M -!

B. WC - Small, dryer too far 
from WHB... dryer good height

Figure 98 : Summary of participant Henry's observations overlaid on the ground floor
plan of Westland Row

The previous sections of this chapter have already described how Touring 

Interview  observations are used to fill in gaps in the literature, and help to 

explain which guidance is most important to represent in the UDBRI. The 

solutions represented in the current iteration of the UDBRI cannot be seen as 

definitive. Many factors contribute to this conclusion not the least of which is 

the small sample of this Touring interview study. Instead it must be viewed as
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part of a larger, ongoing process of refining a UD instrument, of representing  

changing practices and of constantly querying what is m eant by unstable  

paradigm of UD.

7.8.2 Summarising tine Building Probe Instrument
The Building Probe was an exploratory instrument aimed at gaining an 

understanding of the aspects of the building environm ent tha t impacted upon 

people embedded in the case study buildings. This comprised of Clara, Eva 

and Barry in WR; of Liam and l^ichael in the LR; and of Damian, Catherine, 

James and Ken in the CO. The aim of this exercise was to gather the insights 

of people who are in these buildings every day, who have developed a 

relationship with the building, and who have uncovered its idiosyncrasies. It  

was a part of a conceptual layering of different experiences of the case study 

building into an analysis to produce a rich tapestry of how the building 

imposes differentiated experiences thus separating people into different 

groups (see section 3 .3 ) .  People described this building by constantly making  

reference to other locations both in Dublin and elsewhere, including one diarist 

who worked for a num ber of years in a boat in the North Atlantic. Many of 

these geographical references are represented in Figure 99.
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W O R L D D U B L IN
: ^

Figure 99 : The range of geographical locations referenced to in the Touring
In te rv iew s  and Building Probes

Dam ian, who worked in the CO, was the  only diarist who reported as having a 

disability affecting perform ance in buildings. The observations in Damian's  

diary, photographs, and his subsequent interview were influenced by being a 

m em b er of the D eaf com m unity. Unlike most diarists who found the  exercise  

of analysing their everyday surroundings to be unusual, Damian presented his 

consideration of the environm ent and its potential barriers as a part of his 

everyday life.

The stretched t im e fram e  allowed diarists to eventually confront elem ents tha t  

either occurred to them  as being special, or troublesome. The front door and 

signage identifying the ramp and approach stairs occurred to Ken as being 

frustrating. The cold office in the  morning eventually confronted Catherine who 

also had t im e to describe the experience of walking in a university campus, 

and the  aspects of the  experience th a t  made this enjoyable.

A fea tu re  of the  diary exercise was th a t the tim efram e allowed them  to think

through certain elem ents and to describe them  in a considered way. Liam

thought through how he used the  LR and sketched it in diagram form (see

Figure 7 8 ) .  He also identified the unusual aspects of his experience of the LR,
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such as how the office space fed into a form of role-play. Eva and Barry both 

mused on how WR presented itself to the world, and how this affected their  

own relationship with the building.

The nature  of the diaries m eant that there was a constant changing of place, 

of mood, and even voice. Some were consistent: Eva's diary was a series of 

bullet-pointed lists of observations, keen to make sense of and to be clear 

about every encounter. More than others, Ciara and Catherine described 

m any aspects of their daily lives away from the case study buildings which 

provided a sense of how the experience of the building compared with the rest 

of their daily lives. Liam's diary had very little about the case study building, 

but piecing his thoughts together gave a strong sense of how he felt about 

buildings, and how they "spoke" to him.

To pull these disparate elem ents together required a clear structure, and the  

same techniques described in the  previous section were employed. Figure 97  

describes a sample of how these observations were overlaid into the physical 

spaces of the relevant case study building -  in this case, Eva's experience of 

WR. W hat is also clear in Figure 97 is the prominent role of "secondary"  

locations, the buildings and spaces referred to by Eva. The diagram shows how  

these can be linked back to relevant spaces in the building to provide more  

depth and greater understanding of where her feelings about WR em erge  

from. Mapping in this way also aids in translating building experience into the  

p rim ary  activ ity  settings  and building features  that form the structure of the  

UDBRI, the  result of which has been apparent throughout this chapter. The  

extent of secondary spaces in the overall study is shown in Figure 99.

7.8.3 Comparing the buildings using the UDBRI
Section 7 .2 .3  illustrated the results produced by the UDBRI and described the  

implications of the circumstance and indicator ratings for each case study  

buildings in turn. This section presents a sum m ary of the buildings and 

compares them  in term s of how universally designed  they are.

The Westland Row UD rating of 6 5 %  was the lowest of all three case study 

buildings and is the only building to achieve less than a "B" rating. The  

illustration in Figure 100 shows the  UD rating applied to all spaces in the
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building for all floor plans in the building. The primary activity settings that 

performed best were the approaching setting  and facilities setting. The 

approaching setting score was positively affected by the level and clear street 

approach along Westland Row, although the less universally designed 

approach through the Hamilton Building has a negative impact on this setting 

score due to the nature of the stepped approach and physical constraints at 

strategic points. The facilities setting  score is helped by the strong UD rating 

of the office, based on the spatial support offered in this spaces. The poor 

rating of the meeting rooms undermines this overall facilities rating due to the 

poor spatial and cognitive aspects of these two rooms.

The Long Room Hub achieved a better UD rating of 71% , ranking at "B". The 

plans at all four levels are shown in Figure 101 with colour coded ratings 

showing the UD ratings for all spaces in the building. I t  achieved a consistent 

set of prim ary activity setting  scores, the most successful of these being the 

facilities setting. The facilities were most notable for their spatial generosity 

(achieving strong accessing building indicator scores) although like much of 

this building the orienting features rated poorly and prevented a better overall 

score. The circulating setting is the next most successful, mainly because the 

main stairs perform well due to generous width and the appropriate 

dimensions of the steps.

The Civic Offices achieved the highest UD rating of all three case study 

buildings, securing a rating of 78%  which is a higher "B" rating. The plans at 

all levels are shown in Figure 102, with colour coding for all spaces that have 

been included in the exercise. The accessing setting and circulating setting 

attain the highest UD rating and come close to achieving an "A" rating. The 

generosity of the entrance doors, their ease of use and the spatial dimensions 

of landings and entrance lobbies generate most of the score for the accessing 

setting. The circulation setting  is similarly helped by generous corridors and 

door widths, although let down by a lock of wayfinding options, and by a lack 

of visual contrast between many doors and their surrounding surfaces.
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Figure 100 : A sum m ary of the UD rating fo r W estland Row
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Figure 102 : A summary of the UD rating for the Civic Offices
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The sense of what characterised "positive" or "negative" experience varied 

between participants, due to their physical and sensorial attributes, but also 

their age. The Long Room Hub generally impressed the younger participants 

more, while the older "authentic" features of Westland Row were appreciated 

by the older participants. Positive experience was based often upon how the  

building supported activities, although there was a different understanding of 

support which depended on people's personal factors. Those who described 

themselves as having a disability were more likely to observe not just from  

their viewpoint, but from the viewpoint of other people with similar and more 

severe disabilities, while less impaired, or "circumstantially" disabled 

participants such as Henry and Jane had a narrower, more personal and less 

em pathetic focus. Negative observations were more likely to be based on 

aesthetic choices for Henry, Alice and Jane, although these equally had an 

emotional content -  the dark materials did feel heavy and "confin[ing]" for 

Henry, Alice and Charlotte. There were differences of opinion upon which 

building was easier to navigate around and which building was the most 

supportive, based not so much on levels of bodily im pairm ent but on the type 

of im pairm ent, and based on the past experience of the participant.

A variety of factors informed partic ipants'judgem ent of whether a space was 

good or bad, or whether it was nice to be in or not. These were not-confined 

to purely functional factors, but also, unsurprisingly, to emotional responses. 

Where functional factors intruded, greater weight was placed on circumstances 

where people were forced into awkward social interaction, or were 

automatically forced into an alternative, and by inference, a lesser experience 

of a building. The smaller zones, with clear boundaries within Westland Row 

made "cognitive mapping" easier.

The UD rating is the most straightforward way of comparing the performance 

of the case study buildings, and this generated a clear ranking order: the Civic 

Offices, followed by the Long Room Hub, followed by Westland Row. However, 

Table 49 exhibits a more nuanced approach to comparing the experience of 

the building. The table compares the total UD rating for each building, and 

then compares the different indicator and circumstance score for each 

building. I t  also allows the different settings in the case study buildings to be
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directly compared. Here, it can be seen that Westland Row out-performs the 

other buildings in the user circunnstances total difficulty with vision (s lf ) ,  and 

difficulties o f touch (s3), due to the sensitive allocation of handles and 

interactive elements throughout the building. The divergent user width (p5w ) 

rating is seen to be most successful in the Long Room Hub, due to the 

generous spaces in facilities, as well as the door widths throughout.

Similarly, the difficulties with balance (s5) rating in the Long Room Hub 

outperformed other buildings.
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Table 49 : Sum m ary of UDBRI Ind icator ratings comparison across all case study
buildings

Indicators
Approaching Entering

Horizontal
Circulation

Vertical
Circulation

Facilities TOTAL

Circum
stance Circumst.

w
R r l r  ^

w
R “

W
R “

w
R

w
R

Categ.

UD Rating 68 69 68 62 68 82 65 71 83 61 69 71 67 73 66 65 71 78

Building Accessing 64 73 78 52 76 1 86 61 ] 85 84 75 1 90 86 71 74 62 65 80 80

Using 100 64 72 74 82 82 83 1 94 86 50 63 70 62 71 69 74 74 79

Orienting 62 70 50 60 54 80 24 1 46 78 66 62 76 72 52 79 50 54 76

Sensory Vision P 73 69 61 68 62 80 62 66 86 67 68 81 76 79 78 67 69 81

Vision F 71 68 56 64 62 82 87 90 83 80 88 83 82 79 78 81 78 78

Hearing P 8 14 0 34 22 53 0 0 0 0
10

0 20 11 43

Hearing F 0 0 0 13 13 0 34 1 19 48 0 0 21 8 30
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o 
o

'

10

0

10
0 o 

o

75 80 57 62

Taste/Sm 67 0 0 0 0 0 29 0 0 0 0 0 40

Balance 71 78 69 64

10
0 82 87 S 9 j I 83 80

oo00 83 82 79 78 81 83 78

Physical Handling 100 53 77 55 77 74 81

------------

86 85 44 60 88 85 . 75 93 76 74 83
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Walking 63 83 74 59 76 84 86 83 78 64 73 __76 61 69 65 72 75 75

Fatigue 75 72 67 81 81 » 88 85 92 J 78 69 77 84 65 65 79 76 78 1 8

Speech 50 13 29 0 0 0 0 88 8 13 56

Height 75 67

4 ■

88 39 63 76 55 73 78 67 77 77 49 75 58 55 72 75

W idth 26 89 ^  68 so 89 95 67 79 70 33 77 76 58 76 59 58 ' 79 68
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n 0 50 44 21 66

r
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Cognitive Intellect 59

Memory 67 86 90 86 81
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Language 50 75 33 7Q ' 51 80 41 54 86 31 36 82 60 78 69 50 55 80

Reading 17 17

Allergy Contact
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0
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Social
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0

10
0 _33

44

10
0

10
0
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While it is useful to compare different buildings, the scale and level of public 

access program m ed for those buildings is important to keep in mind. In the  

process of developing the  UDBRI, the original intention of producing an 

instrum ent that could provide clear comparisons eventually was seen to be 

secondary to another aspect of the instrument, the ability to produce a wide  

range of differentiated circumstance scores which produces a richer sense of 

how a building performs for different people or groups in society. The  

summ aries of the Touring Ins trum ent and Building Probe in this section and 

throughout the chapter have demonstrated that the UDBRI has limited 

explanatory power when it comes to understanding the full spectrum of 

positive and negative experiences in building. However, it does access many of 

the purely functional aspects of experiences, which the project participants  

suggest can have an emotional as well as physical impact on people.

7.9 Discussion and Conclusion

This chapter analysed the  data produced by the three  research instruments  

deployed during this research project. The chapter was a m ixture of analysis 

and discussion, with discussion focusing on how accurately the UDBRI 

represented the experience of the building when compared with participants' 

observations.

The touring interview recorded both the performance of people visiting all case 

study buildings and how these participants felt about the buildings. As such it 

was an analytical reading, synthesising a semantic analysis of how the building 

felt, with a norm ative evaluation of how well the building performed for them  

individually. The opportunity to ask people questions while they were  

interacting with spaces was crucial, as it brought frustrations or m om ents of 

delight to the  surface. Of the two participant approaches, this resulted in the  

greatest breadth of information, as it allowed the researcher to understand, 

through narration, whole sequences of interaction with the case study  

buildings, and to observe directly where difficulties arose or decision-making  

became problematic.
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The building probe recorded the judgements people had come to make about 

the buildings they worked in over a period of time, through diary entries and 

photographs. The building probe supplied a semantic rendering of the 

subjective impact of the workplace upon the diarists. The majority of diarists 

had a greater attachment to the specific case study building in question, which 

resulted in a more positive evaluation than the touring interviewees/visitors.

In many cases the diarists were unaware of problems noted by the visitors: 

observations concerning the stiffness of doors, or the sizes of spaces were less 

evident. There was a significant quantity of comparisons made between 

diarists' work-place and other buildings either from their past or from their 

everyday routines. I t  was striking was that many diarists referred back to 

their first interaction with the buildings, when they were visitors. What 

emerged was a less detailed analysis of the accessibility or usability of the 

workplace, but a more personal narration of its understandabiHty such as how 

the workplace impacted upon diarists' relationships with colleagues, or how 

the workplace performed in different weather and contributed to different 

moods.

The UDBRI, as a legacy of the statutory and advisory guidelines that formed 

its knowledge base, contains a mixture of the evaluation theories described in 

chapter 4. I t  is normative in that it presents clearly what is right or perhaps 

what is better, and the influence of normative "rules" such as the Principles of 

Universal Design (PUD) can be traced through the UDBRI's "requirements". It  

refers to cognitive theories in that wayfinding aspects and the proximity of key 

features to each other are continually alluded to in the UDBRI's questions. 

While the separation of building indicators and user circumstance indicators 

hints that the user experience can be separated from the environmental 

articulation, in practice this is not the case. User circumstance criteria emerge  

from judgements on features of the building, and these judgements are based 

on how they in turn affect people, hinting at a constant transaction and an 

ecological unity. The semantic analysis which emerges from the participant 

studies reveals that there are correspondences between how people read the 

environment, and how these theories predict it will respond. The systematic 

ordering of the analysis used in this chapter has shown that phenomenological 

experience and normative assessments gathered during participant studies 

can, with limited success, be mapped back into the UDBRI to increase its
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sensitivity to specific environments. This sensitivity developed over the course 

of this research project through multiple prototypes of the UDBRI, and is 

suggestive of an instrument that can be calibrated to specific cultural contexts 

and building types. As such, it reinforces the portrayal of universal design 

evaluation as something that can have specificity, and that can address local 

particularities which has been suggested both by Steinfeld & Danford (2007) 

and Im rie (2012). In a related theme, the UDBRI has exhibited successful 

outcomes in its ability to reveal how environments perform for differentiated 

users or user groups addressing a key criticism made by Imrie (ibid.)

The next chapter contains a summary of the dissertation and draws 

conclusions about the success of the research study in meeting its research 

objectives.
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CHAPTER 8 : Conclusions

8.1 Introduction

The study set out to explore the concept of Universal Design (UD), to 

isolate key aspects of the experience of UD in buildings, and to generate 

a practical instrunnent for rating individual buildings that could produce 

easily interpretable results. To date no such instrument has been 

described in the literature of this topic. A further aim had been to 

investigate whether such an instrument could be grounded in specific 

geographical and cultural contexts while maintaining clear links to the 

theoretical framework of UD. The study sought to generate an 

evaluative framework that could allow positivist and interpretivist 

observations to co-habit, and therefore to reinforce, or raise questions 

about, each other's validity. The literature describing methodology in 

this area based on the everyday concerns and observations of building 

users is thin , with Heylighen (2013a; 2013b) and Froyen (2012) being 

notable exceptions. This subject is increasingly relevant in Europe and 

Ireland due to demographic changes that have seen a growth in the 

number of people whose capability to comfortably negotiate the existing 

built environment has been reduced. These demographic changes 

include an ageing society and consequent growing levels of age-related 

impairment, alongside a growing number of morbid conditions linked to 

the increasingly sedentary lifestyles.

The study sought to address the research objectives outlined in chapter 

1. These included to explore what is meant by Universal Design 

evaluation in a building context; to identify what existing UD 

evaluations achieve, and to establish how this corresponds with the 

lived experience of users; and to examine how other building evaluation 

theories conceptualise users and how they represent user input. A final
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objective was to investigate the role of users in designing an evaluative 

instrument for UD, and whether it can differentiate between the 

experiences of different user types.

The remainder of this chapter will synthesise the issues raised 

throughout this thesis with respect to the research objectives. The 

following section outlines evidence and synthesis of arguments 

presented in the findings which have been generated by the three 

research instruments. Section 8.3 addresses the contribution of these 

syntheses to the stated research objectives, and how these syntheses 

have added to the knowledge base of UD theory and evaluation. This is 

followed by a section outlining the relevance to policy of the key 

findings, including the theoretical framework of the research and how it 

will affect future study in UD policy. Section 8.4 outlines the need and 

opportunity for future study based on this research, and is followed by a 

section identifying the various limitations encountered while designing, 

implementing and analysing the research project and its findings. A 

final section contains concluding notes on the impact of the research 

study.

8.2 Summary of Findings

In the following sections the research objectives outlined in Chapter 1 are  

related to the empirical findings generated by the research instruments.

These findings relate to the  participant exercises and to the data produced by 

the UDBRI which are comprehensively summarised in Chapter 7: Case Study  

Analysis. They also refer to the literature-based investigations which are built 

into the UDBRI described in Chapter 6: The Universal Design Building Rating 

Ins trum ent. The headings in this section repeat the research objectives to 

draw a clear connection between objectives and findings.
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8.2.1 Meaning of Universal Design evaluation in a building 

context
UD is hard to confine: The aspects of buildings that affected the connfort of 

the users were highly complex. The historical associations linked to the sites of 

the case study buildings were described as having an effect on how the 

buildings were encountered, particularly in the case of the Civic Offices. The 

smells, the direction of sounds, the springiness of a mat well and the 

placement of a skateboard along a wall also had strong effects on how a 

building was experienced by people. The functions and feelings of rooms 

changed depending on circumstances relating to bodily impairment, but also to 

whether someone was on a mobile phone, whether a door along a corridor was 

left open, or whether a lift was empty.

The concept of UD is interchangeable w ith the general m anner in 

which a building presents itself: For participants the term UD had little 

purchase, and few had fam iliarity with it. What UD evaluation meant to them 

was a very general sense of how the building presented itself. Their judgement 

was based on expectations they had of building performance accumulated 

from previous good and bad experiences from building settings all over the 

world. The sense of what was important in the building experience was 

focused very much on their particular embodiment and whether this had an 

impact on their ability to use the buildings as the designer expected them to. 

This split participants into two discrete groups. There were interchangeable 

observations between these two groups including the importance of light, 

easily openable doors, and the tactile experience of elements like handrails.

The single clearest interchange was a yearning to sense how these building 

communicated their function. The Building Probe participants in general talked 

about how they affiliated with the building/organisation, and how it 

communicated aspects of their character.

UD is closely aligned to design for disability: The guidance documents 

that formed the main knowledge base of the UDBRI were weighted toward 

information based on disability experience, although the solutions were 

weighted toward greater fit in the general design as opposed to specialised 

design. For participants who described themselves as having a disability, the 

insights into the building focused strongly on how their particular form of
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embodiment affected their experience. They expressed a preference for 

solutions that were incorporated into the general design and did not serve to 

segregate users. Of the participants who did not experience circumstances 

where embodiment affected experience, they described discomfort caused by 

cold, or lighting, by dirtiness or clutter that impacted either on their capacity 

to work, or to be comfortable in a space. Many of these observations were 

interchangeable with circumstances associated with impairment.

UD is about capability and persuasion: A selection of building features 

were not tested by some participants because they did not feel comfortable 

engaging with them. Aspects of the feature caused them to anticipate 

discomfort. Psychological aspects of the visual or tactile affordances of building 

features were tacitly captured by recording these reactions.

8.2.2 Identify what existing UD evaluations achieve, and

whether this corresponds with the lived experience of users 

Guidance and Standards address negative aspects of lived experience:

Many of the strong negative responses elicited by participants to spatial 

features were addressed by guidance, and hence by the content of the UDBRI. 

These included constricted space, dark spaces, confusing doors, heavy doors 

and confusion caused by poorly defined wayfinding elements. The quality of 

light in particular had a major impact on the experience of participants for 

whom it made a perceptible difference.

Beauty is hard quality to define: I t  was harder to capture the strongly 

positive aspects of a space, particularly the purely aesthetic attributes. The 

ugliness of an unkempt entrance was noticed by some participants, but this 

type of observation is not noted in UD guidance, which "powers" many UD 

evaluations. The absence of light is acknowledged as adversely affecting 

building experience in guidance, but views from a building do not impact upon 

UD evaluations with a quantitative focus. For instance, the Long Room Hub 

case study functioned effectively as a vehicle for exploring its surroundings, 

and this was the most striking aspect of that building experience for a m ajority 

of the visitors and by both diarists. The tactile aesthetic of two of the buildings 

were strongly noted by participants both for positive and negative reasons, but
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many aspects of this tactile experience were outside the scope of most 

evaluation systems, particularly those based on regulations or guidance.

The range of users is unclear in existing evaluation: Some aspects of 

buildings presented a recurring difficulty for users depending on particular 

circumstances. Jane's buggy and Charlotte's chair required space to 

manoeuvre and careful support to negotiate changes of level. Fiona required 

clear visual and tactile contrasts between strategically important elements, 

with Philip seeking tactile and acoustic differences. The presentation of 

information in guidance did hint at, but did not clearly differentiate between 

ways of experience a building. The UDBRI explored methods for clarifying 

these experience types through coding, and by clarifying how this coding was 

be applied by overlaying participant observations on to literature based data.

8.2.3 Examine a range of building evaluation theories for 

their compatibility with UD by analysing how they affect users 

and how they represent user input.
UD can continue to be enriched by monitoring developm ents in other 

spatial disciplines: This refers to theories and methodologies described in 

Chapter 4: Theories and Practice of UD Evaluation. The Building Probe 

instrument was based on semantic theories of evaluation, including 

phenomenological ideas of how the building fitted into the daily lived 

experience of the "situated" participants. The participants engaged with 

examining their surroundings for a prolonged period of tim e of at least one 

week and used the ir diaries daily. The style of use differed for diarists, but 

this tended to parallel how they engaged with the ir environment, and the 

supports they looked for. For this range of participants, this tended to have 

less to do with UD features, but had to do with how the building felt on 

different mornings, and the manner in which other people's use of the building 

impacted upon them. These affected their performance in subtle ways, such as 

how they used the building. One example was the quietude of the Long Room 

Hub open office space, which caused people to learn about each other from 

the artefacts they left on their desks including books or towels. A further 

example was the diarist Michael who used the lift as a vanity area, but only
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when on his own -  other people disrupted this routine behaviour, and would 

cause hinn to use the stairs instead.

The Touring Instrum ent has previously been tested in UD studies (Danford, 

2003; Dischinger, 2000; Grimble, Danford, & Schoell, 2010; Heylighen & Van 

Doren, 2013; Heylighen, 2013), and was based on cognitive theories that 

captured how people read and reacted to relatively unfamiliar surroundings. It 

revealed differences based on how different bodies performed, based more on 

physical and sensorial capability, but similarly suggesting multiple layers of 

experience types in the same spaces, resonating with semantic theories such 

as Thrift's (2008) non-representational theory.

Structured theories make it easier to produce comparable evaluation  

results: The essential ingredient of normative evaluation theories such as 

Lynch's theory of good city form (see section 4.2.2), or guideline-based 

evaluation theories, is a stable evaluative structure for facilitating the 

comparison of different artefacts. UD, access and usability guidelines follow 

similar structures which have remained relatively stable in different countries 

and constituencies. These proved useful when tracing and reproducing the 

observations of participants, despite some ambiguity, and thus allowed their 

input to be compared to existing guidance for that area.

8.2.4  Investigate the role of users in designing an evaluative 

instrument for UD, and whether it can differentiate between 

the experiences of different users.

Assumed knowledge can be ambiguous; While a small number of the

participant comments were incompatible with of the structure of the UDBRI,

many observations directly queried advice in literature. A tactile stair warning

was uncomfortable for Philip to walk on, and therefore detracted from his

experience. Extensive glazing was welcome on one building but not in another.

A revolving door was found to be particularly accessible for the participant who

used a wheelchair and required a generous entrance despite guidance advice

to the contrary. I t  emerged for many participants -  but not all -  that views to

the outside were felt to be very important, particular of green spaces and
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foliage. These views helped to understand the context of the Long Room Hub 

and Civic Offices but were also commented upon as being relaxing in 

themselves.

Universal design is more like pluri-versal design: The weighting of 

different requirements was a constant consideration throughout this project, 

but the experience of participants as a collective dissuaded against using 

weighting to any great extent. Some aspects of building features affected 

many different circumstances of use, while not affecting others. Confusing 

material finishes severely affected Fiona, the participant with difficulties of 

vision, while not affecting Philip, who had total difficulty of vision. UD then fe lt 

like a sum of all these experiences, a "p luri-versal" design: an amalgamated 

sense of how a pluralistic constituency collectively feels when confronted with 

a building.

Individuals have diverse perspectives on building features: The user 

circumstances allowed a coherent, even if only partial, expression of specific 

user experiences based on the circumstances a user might find herself in. 

These circumstances addressed the "choral" nature of pluri-versal design by 

filtering the variety of "voices", which are the differentiable experience-types 

that the case study buildings presented. This addressed the fear that a single 

determination of UD might cause a deterioration of the coherence of these 

specific embodied experiences: all participants concerns deserved to be 

contextualised. The user circumstances offered this kind of context, and 

allowed a building to be seen to perform very well in one dimension of 

experience, while very poorly for another. There was almost no example in the 

findings of a building that performed consistently across all circumstances, 

suggestive of how complicated UD really is.

8.3 Theoretical Implication of research

This section provides an overview of the implications of the empirical findings 

discussed in the previous section for existing understandings in the field of UD 

and UD evaluation. It argues how the study findings can influence or enhance
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understanding through reference to some of the most significance literature in 

these areas of research.

8.3.1 UD is hard to distil
The dimensions of UD, and the  borders of what is re levant to UD analysis and 

evaluation, have been shifting in literature. In particular, critiques of the social 

and contextual content of UD were made by Im rie  (2 0 0 4 ,  2 0 1 2 ) .  Steinfeld  

(2 0 1 0 )  and Sanford (2 0 0 9 ,  2 0 1 2 )  have both responded to this by expanding  

the scope of the principles and goals of UD, although Pullin (2 0 0 9 )  and Scott 

et al. (2 0 1 2 )  are content to use a static and limited definition of UD as a 

counterpoint to more inclusive and dynamic approaches. This study has used 

participative approaches to understanding UD, framing it as a dynamic and 

ever changing field based on changing practices in society, in agreem ent with  

Steinfeld who ties it to general health and well-being, and with Heylighen 

(2 0 1 3 )  and Froyen (2 0 1 2 )  who expand the conceptual horizons of UD. It  

exhibits the importance of examining peoples' practices in space, of deducing 

the motivations and thoughts behind bodily m ovem ent as a way of 

understanding the multiple potential layers of meaning presented by single 

spaces or features, confirming observations made by Shove et al. (2 0 0 5 ) .

8.3.2 The concept of UD is interchangeable with the general 

manner in which a building presents itself
The multitude of perspectives, sometimes contradictory, agreed with semiotic  

evaluation theories explored in Chapter 4. In particular the findings confirm  

Norberg-Schultz (1 9 8 0 )  and Ingold's (2 0 0 2 )  phenomenological approaches  

which root people's relationships with buildings in personal experience, and 

Leach's (2 0 0 5 )  theory of buildings as places tha t foster belonging. The role of 

em bodim ent in defining building experience which emerged in the findings 

supports Lefebvre's (1 9 9 5 )  view of the body as the chief interpreter of space, 

and with the centrality of the body for Thrift (2 0 0 8 )  amongst other practice 

theorists. In contrast, the interactionalist perspective represented by Lawton 

(1 9 9 8 )  suggests that people and environments can be measured separately, 

which is echoed in Steinfeld's (1 9 7 9 )  Ena£»/er instrument. The UDBRI develops
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an approach which is more transactional in nature, closer to Lewin's (1951)  

understanding of behaviour as a function of the person and environment as an 

indivisible whole and Froyen's (2012 ) reinterpretation of Alexander's Pattern 

approach (1977 ),  which resonate with phenomenological understanding.

8.3.3 UD is closely aligned to design for disability
The idea of disablement that emerges from Depoy and Gilson (2010 ) is a 

disjuncture that emerges between an environment and people -  leading to a 

potentially ambiguous understanding of disability as anything generated from 

this disjuncture. This is echoed by the interactionalist gap-model used by Lid 

(2013 ),  where disability is relational and therefore always has the potential to 

take different forms. The findings relate that performance "interrupters" in 

buildings were not based on physical embodiment but a mixture of personal 

and environmental factors including cold, or the weight of a door. However the 

ability to describe and find strategies for addressing these factors were better 

articulated by participants with constraints to activity related to embodiment, 

which was consistent with Sieber's (2008 ) theory of complex embodiment and 

Ostroff's (1997 ) advocacy of the unique knowledge of user experts.

8.3.4 UD is about capability and persuasion
The findings relating to discomfort in anticipating building features would 

appear to agree with syntactic theories such as Gestalt laws of perception and 

Hillier and Hanson's (1984 ) Space Syntax  outlined in Chapter 4, which 

describe rules of communication in the built environment. However, the 

findings posited different reasons given by different participants for discomfort 

relating to the same building. The UDBRI picked up on aspects of this, but 

could not touch on some aspects of subjective experience, such as the sense 

of invading private territory when entering a corridor in the Long Room Hub. 

Multi-sensorial experience described by Pallasmaa (2006 ) and alluded to by 

Ingold (1991) in his phenomenological appropriation of Gibson, can explain 

how these messages emerge in relation to the specific histories of individuals. 

These are addressed in Chapter 3. The findings show that quantitative 

approaches can only partially address subjective reactions to building, but
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equally can tangentially address some of these responses that relate to 

disability experience, such as spatial or illumination qualities.

8.3.5 Guidance and Standards address negative aspects of 

lived experience
A clear view of UD that emerged from the UDBRI was of UD as a critical theory 

of space, a view shared by D'Souza (2004) and Imrie (2012). The range of 

factors being "critiqued" overlap with the seven Principles o f UD (1997)  

Steinfeld's (2012) Goals, and with elements mentioned in Preiser's (2001)  

Habitability Fram ework  scattered in a random fashion throughout guidance 

and standards, which the UDBRI clarified through its two schemes of coding 

producing building indicators and user circumstance indicators. Lid (2013)  

emphasises UD's role as an instrument of law and democracy in recognising 

and analysing negativity and barriers to social participation, and consequently 

facilitating positive and inclusive experience. This echoed the function of the 

UDBRI when compared to findings that emerged from participant 

observations. This sense of addressing adequacy is also found in Lynch's 

(1981) theories of good city form which are fundamentally based on neutral 

rather than positive indicators such as "justice" and "efficiency".

8.3.6 Beauty is hard quality to define
Presier (2001 ) stressed the importance of aesthetics as a part of UD 

evaluation and Nasar (2010 ) concluded that the aesthetic of entrances have 

an important bearing on how equal they feel. This was supported by the 

participant findings, where aesthetic responses had a large bearing on the 

overall experience of the buildings. The aesthetics dimension of UD 

experience proved hard to quantify, especially in an instrument such as the 

UDBRI which was designed to generate scoring from information inherent in 

the building. However, the Building Probe and Touring Interview instruments 

revealed more pragmatic and functional aspects of aesthetic experience, such 

as tactility, tall ceilings and light filled spaces, which could be touched upon 

through the UDBRI.
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8.3.7 The range of users is unclear in evaluation
Existing evaluation approaches could implicitly but rarely explicitly describe 

how a building would potentially work for people in different circumstances 

including those described by Pallasmaa (2006), or within the ISO Guide 71 

(2001). Exceptions are Froyen's UD User-Building Environment Model used in 

UD Patterns, Steinfeld's Enabler too\, and interpretivist evaluations based on 

specific participant experiences by Heylighen (2013), Dischinger (2000) and 

Herssens (Herssens & Heylighen, 2007, 2012). Of these, the Enabler is the 

only quantitative approach, yet it was unable to describe from a single 

iteration how a building experience differs between different circumstances of 

use as it was based on the performance of specific individuals. The Danish 

Accessibility Labelling scheme (God Adgang, n.d.) is unusual in venturing to 

describe how individual buildings function for a range of disability experiences, 

but offer's a simple yes or no answer to the suitability of a building for each 

disability type. The approach of these tools was consistent with the general 

approach with the UDBRI, although the UDBRI strived to describe a range of 

experiences closer to the suite mentioned in Sanford's (2009) UDAP tool.

This culmination of factors represents a new direction in UD evaluation, toward 

developing a broader representation of building experience across a range of 

user types.

8.3.8 UD can continue to be enriched by monitoring 

developments in other spatial disciplines
The geographers Latham (2003), and Bijoux and Myers (2006) generated rich

information from participants by the "triangulation" of using diary, interview

and photograph techniques, which gave insights into the ir routine. This was

similar to the discoveries of this study which found the three methods

broadened and allowed cross-fertilisation of observations. I t  also found that

the suite of methods allowed people to choose the focus of their expression.

Barry and James spoke directly through the photos, with the diaries providing

a further description of the images they took, while others concentrated on the

diary and on sketching as their chosen focus. This is a conclusion not alluded

to by either Latham or Bijoux an d Myer, but is coincident with UD practices in
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pedagogy (Dolm age, 2 0 0 5 ) .  The geographers Kitchin and Law's (2 0 1 2 )  theory  

of public toilets as indicators of inequality showed the mutability of functional 

elements into threats to social participation: this was consistent with the  

findings in this study, which discovered expressions of inequality in elements  

such as entrances or the articulation of corridors.

A final but significant developm ent in a spatial discipline which had a 

significant influence on this project was the Building Energy Rating scheme  

described in Chapter 1, which was found to be clear and legible inscription of 

complex information, and a suitable tem plate  for a UD rating scheme such as 

the UDBRI.

8.3.9 Structured theories make it easier to produce 

comparable evaluation results
Heylighen (2 0 1 2 ,  2 0 1 3 )  and Danford (2 0 0 3 )  described methods where  

participants were given a role in discovering how buildings function, but 

neither approach was aimed at producing a structured way of gathering data  

to facilitate buildings to be compared. In their expert participant study, Afacan  

and Erbug (2 0 0 9 )  employ the seven PUD as a fram ew ork  for comparing  

evaluator responses, while Froyen (2 0 1 2 )  has a designed a flexible taxonom y  

that makes reference to interlinked environmental and user information. This 

present study reinforced Froyen's advocacy of a structured approach as useful 

both in term s of comparing the results of quantitative and qualitative  

knowledge produced during the project, and of allowing the separate case 

studies to be compared directly.

8.3.10 Assumed knowledge can be ambiguous
The guidance from literature was found in the case of the UDBRI to be based 

to a significant extent on varying understandings of disability and what 

constituted appropriate accommodation. These differences effectively created  

the scoring mechanism for the UDBRI. This discovery of variance in guidance  

was consistent with Sanford's (2 0 0 9 )  doubts concerning the reliability of 

guidance due to absence of clear reference to validated research in the areas
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being advised upon. Similarly, the seven PUDs have been the bedrock of UD 

investigation since the 1990's but have recently being revisited by at least two 

of their original authors (Sanford, 2009, 2012; Steinfeld, 2010). This present 

study found that focusing on users by soliciting participants, is one way of 

maintaining contact with how UD meets the real world which facilitates theory 

development. The study findings further reinforce Steinfeld's (ibid.) concept 

of UD as a process, and therefore something that defies static definition. It 

also confirms the view proposed by social practice theorists such as Reckwitz 

(2002) and through the methods employed by Latham (2003) that practically 

relevant knowledge can be generated both from observing how bodies 

perform, and from asking people to analyse their own bodily performance, and 

to draw theories and conclusions upon these performances.

8 .3 .11  Universal design is more like pluri-versal design

Both Im irie (2012) and Steinfeld and Maisel (2012) recognise the term 

"universal " as misleading leading to UD being aligned with globalisation 

(Davidson, 2006) and deterministic project of modernity (Im rie, 2012). The 

Norwegian UD transport indicator scheme (0vsteda & Meland, 2011) 

introduced a coding of separating aspects of the building into different 

indicators. The UDBRI's building indicators and user circumstances developed 

this approach allowing f ora  more pluralistic understanding of the building to 

emerge based in part on the participants inputs. I t  was found that guidance 

literature has a depth of knowledge that if interpreted and presented and 

coded can paint vivid impressions of how a building works in support of 

specific user circumstances.

8 .3 .1 2  Individuals have diverse perspectives on building 

features

Imrie's (2003) account of architects' narrow concept of the range of building 

users is further supported by Heylighen (2012, 2013) and Dischinger (2000) 

who describe specific observations unique to individuals although influenced by 

their embodiment. This was found to be the case in this project, where 

participants' narratives differed strongly. Ostroff (1997), Siebers (2008) and
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Muller (2 0 0 2 )  echo Thrift's (2 0 1 2 )  concept of "edge players" by describing the  

disability experience as a sharp focus for explaining the role of em bodim ent in 

shaping building experience, and in uncovering the range of possible building 

experiences. Thrift's non-representational theory addresses this by describing 

the co-existence of different versions of spatial experience in any place, led by 

em bodim ent and performance. The findings in this study reinforced this 

coexistence of different versions of space in vastly contrasting narratives of 

experience tha t were produced.

8.4 Policy Implication of research

The success of the Building Energy Rating (BER) scheme in Ireland was a 

touchstone for this research, exhibiting how a carefully implemented  

evaluative system could foster g reater understanding of the benefits of more  

sustainable building practices. Chapter 1 described the BER and the Disability  

Accessibility Certificate (DAC) tool for testing compliance with Access and Use. 

The difference between these systems is the inscriptions they produce -  the  

energy usage of a building is reasonably summarised in a single diagram for 

BER, while the DAC requires careful examination and expert knowledge to  

interpret. The Norwegian UD transport indicator (0vsteda  & Meland, 2 0 1 1 ) ,  

the Danish accessibility labelling scheme (God Adgang, n .d.) and this thesis 

reinforce the efficacy of pursuing a BER style of presenting information. The  

nascent UDBRI can produce the type of meaningful inscriptions the BER has 

achieved. However, because of the greater nuance involved in understanding  

the broad range of factors involved in UD (described throughout the first part 

of this study), building plans overlaid with heat maps have been used as a 

means of illustrating the effect of buildings on different aspects of experience. 

This is shown throughout Chapter 7.

The analysis made possible by the  UDBRI, in conjunction with a clear method  

of presentation can serve to draw attention to how people are served by the  

buildings they use, which is im portant in the context of the demographic  

trends toward ageing and an increase in morbid conditions described in 

Chapter 1.
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There is potential for the UDBRI to complennent regulatory approaches to 

Access and Use in Ireland as a means of informing a building's success rather  

than as a means of demonstrating compliance. The latter was found during 

the  course of this research to be too extensive to include, although compliance  

with Part M of the  Irish Technical guidance Documents to the Building 

Regulations (DoEHGL, 2 0 1 0 )  is present through the answers to most of the  

requirements in the  instrument.

8.5 Suggestions for further research

The complexities and specificity of local cultural conditions in comparison to 

universal aspects of experience in the  context of a "building experience" are as 

yet inconclusive. To understand these complexities, there  is need for further  

case studies to assess the  impact of local dimensions on how buildings are  

used and perceived. By exploring some of the following this can be 

addressed:

■ The Developm ent of an application or "App" based version of the  

tool. In order to test the tool more extensively, a more streamlined  

process of utilisation would be of enormous benefit. The structure of 

the UDBRI and its calculation already makes use of programming  

within an MS Excel environm ent and would easily transition from a 

workbook platform to a software platform. Som e preliminary testing  

of how this might work has already been carried out as can be seen 

in the  mock-up screen shots in Figure 103.
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App Interface

d niv.ersal
esign

Universal Design Building Rating Instrument

Approaching the 
Building

To begin vour UDBRI building 
analysis , click on one of the tabs 
on the left hand side of the screen 
You can then begin filling out 
information based on the main 
building activities

Entering the Building

Circulating through tht 
Building

Changing Level
You can monitor progress on the 
right hand side of the screenEngaging w ith  Building 

Facilities 
Engaging Common 
Building features

Figure 103 : Mock-up of App interface for UDBRI

Further validation of data through user testing is required in the  

future. The indications tha t em erged from the limited samples of 

participants in this study was tha t each person can provide a rich 

vein of knowledge that can be harnessed through loosely structured  

building studies. Repeated study can begin to address how lived 

experience compares to guidance, and can produce a contextualised  

understanding of how guidance applies. In particular, engaging with 

people with the widest ranges of complex em bodim ents can generate  

a more nuanced understanding of the scope of an instrum ent like the  

UDBRI to address the widest range of user circumstance, but also to

better clarify the limits of quantitative analysis in this domain.
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■ The research studies can potentially be applied to a wider range of 

building types in order to test if there  are perceptible differences  

between types. I f  th a t were found to be the  case, particular UDBRIs 

could be developed for specific typologies such as for schools, hotels 

or hospitals. I f  there  was found to be no significant difference  

between typologies, a more detailed general instrum ent could be 

developed.

■ A central aim of the research project was to contextualise a rating  

instrument, and sensitise it to a specific environm ent. Future  

research can include carrying out the generative  research, including 

the Touring Ins trum ent and Building Probe in different cultural 

settings. This will further an understanding of how dependent  

perceptions of UD are on specific settings, and of how m any aspects 

of universal design evaluation are in fact universalizable.

• The weighting of the UDBRI can be explored in a more

comprehensive way. Further research into the  effects different  

gradations within the questions/requirem ent of the UDBRI have on 

user performance in real settings, such as the width of a door or the  

articulation of a handrail, could lead to a more consistent num ber of 

answers. Such consistency may support a ttem pts  to analyse how 

the tool may be weighted for different user circumstances. This was 

addressed in chapter 6 but invites deeper analysis.

■ Developing of the  instrum ent by refining the user group system is a

rich area of potential study. There is an indefinite num ber of 

possible user groups, and these can be moved further away from the  

language of disability w here appropriate. For instance, the role of 

technology in changing aspects of em bodim ent can produce tensions  

between how immersed people are in virtual environm ents when  

navigating traditional built environments, including the use of 

smartphones or Google Glass. The response of building designs to 

this condition can equally form one user circumstance.

■ Generally, an approach to UD research based on participatory design 

approaches and methodology presents a rich area for research, 

particularly in understanding how the  knowledge of user/experts  can 

be utilised in the design process. Participatory designers have  

bemoaned the absence of techniques suitable for users with diverse
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ranges of ability (Muller, 2 0 0 2 )  at the sam e tim e as UD theorists are  

advocating for approaches to UD fram ed on particularity and 

specificity (Balaram , 2 0 1 1 ;  Im rie , 2 0 1 2 ) .  This suggests a research 

frontier ripe for exploration.

8.6 Limitation of the study

This study has offered an overview of how a methodology and instrum ent was 

established for measuring UD through focusing on three  buildings in Dublin 

city centre, and focusing on the insights offered by volunteer participants. As 

a direct consequence of this choice of methodology a num ber of limitations 

were encountered tha t should be taken under consideration in future research.

8.6.1 Sampling
The samples of people involved in the participative studies were small. This 

m ade it impossible to generalise based on the data generated collected. 

However, the specifics of participants' observations gave an extra dimension 

the "base-line" information collated from guidance and standards and made it 

easier to prioritise between units of information from these sources. This is 

effectively a long-term  project which views UD as being based as much upon 

an aggregation of people's subjective responses and observation of their  

performance in buildings, as it is upon making generalisations about 

performance and capability

The Building Probe sampled from existing populations working within the case 

study buildings. This reduced the  potential diversity of these groups.

However it exhibits the rich potential of the approach when carried out in 

larger organisations with more diverse occupant populations.

8.6.2 Data collection
The initial research approach had to be tweaked to address problems with data  

collection. The approach to collecting data from people "em bedded" or
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situated in a building originally involved: circulating an invitation to carry out 

the survey (with a gift-card offered as incentive to take  part); inviting 

interested people to take  part in future  participative exercises. The linnits of 

this approach produced problems including a general lack of interest in taking  

part in future studies from one case study building, and difficulties circulating 

an invitation to take part in the survey in a further case study. To solve this, 

the questionnaire was abandoned and existing social networks w ere  plumbed  

extensively in order to secure Building Probe participants. This led to an 

absence of generalizable information, but it focused the  study toward a deeper  

examination of individual's insights.

The demand on participants' t im e and physical resources contributed to the  

difficulty in getting volunteers. A num ber of Touring In s tru m en t participants  

who agreed to take  part did not ultimately carry out the  tour for th a t reason. 

One participant -  Philip -  had to stop the tour due to fatigue. Equally, two  

Building Probe volunteers failed to return their Probe.

8.6.3 Analysis
Collating the narrative nature of participants' observation in a structured  

fashion from a diverse range of sources in multiple modalities (diary,  

interview, photography) made it difficult to process more than a small num ber  

of participants, reducing the scope of the exercise.

Comparing the "harder" and focused data collated within the  UDBRI with the  

"softer" data from the Building Probe and Touring In s tru m en t was an inexact 

science, and required reliance on intuition particularly during both the  coding 

exercise.

This tension between hard and soft data is, however, a key tension in UD 

research which makes it a rich field of study. An over reliance on positivist 

methodologies can produce a misleading sense of the role of technology in UD 

experience, and can Ignore social and contextual factors. An overreliance on 

interpretivist information can ignore the practical difficulties of em bodim ent,  

which have been addressed with im portant research into ergonomic factors. 

The collision between the qualitative and quantitative approaches in this study  

was not perfectly tidy, but produced evidence of a need to query and question
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assumptions, and to flesh out where scientific knowledge fits into the  ebb and 

flow of lived experience within the social milieu.

8.7 Conclusion

In spite of tw enty  years of developm ent of UD as a research discipline and a 

field of practice, no practical rating or instrument has emerged for evaluating  

buildings. This thesis has produced such an instrument in the UDBRI, which is 

em bedded in a specific social and cultural context through partnering it with 

generative  instruments developed in the disciplines of anthropology and 

human geography. Clear links have been maintained between theory,  

research and application resulting in the design of an artefact which has been 

tested and put through a num ber of iterations within the case study settings. 

Moreover, the theoretical horizons have been tentatively  pushed to show the  

value of phenomenological approaches and social practice theory as a framing  

device for understanding human behaviour.

The methodological process described in this thesis is repeatable, and the  

structured approach to data collection and analysis suggest tha t it can be 

calibrated to any new context or building type. The results that the  UDBRI has 

produced have attested to its viability. This instrum ent can be used by 

designers and researchers and - despite a frank appraisal tha t it cannot 

represent the full spectrum of UD concerns - it has the ability to elicit greater  

em pathy for designers, building procurers and policy makers with the  

"subjects" or users of building design, reinforcing the universality of disability 

experience, and its role in uncovering the experience types tha t should be 

considered in building design. This leads to the main theory developm ent  

facilitated by this research which is to further understanding of the  pluri- 

versality of Universal design.
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